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Poly m-Aminophenol/ Montmorillonite Nanocomposite for Adsorption of Lead 

from Authentic Water Samples and Spiked River Nile Water 

M. E. M. Hassouna* and M.E.M.A. Hafez 

Chemistry Department, Faculty of Science, Beni-Suef University, Beni-Suef 62511, Egypt.,   

mhassouna47@hotmail.com, +201223861504 

 

Abstractð A polymer/clay nanocomposite (PCN) adsorbent was prepared from locally obtained natural raw montmorillonite clay 

and poly (m-aminophenol) and was used to remove lead ions from aqueous solutions. Raw clay (RC) and its sulfuric acid activated 

form (AAC) were also used to study the removal efficiency of lead ions. TGA, XRD, FTIR and SEM analyses were used to 

characterize the mineralogical compositions of (RC), (AAC) and (PCN). Batch adsorption method was applied and optimum 

conditions for adsorption were evaluated by changing various parameters; adsorbent dosage, contact time, temperature, pH and initial 

metal ion concentration. Analysis of the filtrated solutions for residual Pb
2+

 ions were conducted using ICP-MS. Langmuir, 

Freundlich, Tempkin, Dubinin-Radushkevich and FlorryïHuggins isotherm equations have been applied to analyze the obtained 

experimental data. All adsorbents are best fitted with Langmuir isotherm model with affinity order PCN > RC > AAC and 

corresponding correlation coefficients (R
2
) 0.9996, 0.9938 and 0.9904, respectively. The other isotherms affinity order were found to 

be for both Freundlich and FlorryïHuggins AAC > PCN > RC; Tempkin PCN > AAC > RC, and for Dubinin-Radushkevich the order 

was PCN > RC > AAC. The maximum adsorption capacity for RC, AAC and PCN with respect to Langmuir was found to be 21.73, 

24.52 and 61.81 mg/g, respectively. Adsorption kinetic models were studied and the data for PCN and AAC were fitted well by the 

pseudo-second-order kinetics model with R
2 

= 0.9999, while RC was fitted well by pseudo-first-order and liquid film diffusion 

kinetics model. The spontaneity of the adsorption process for each type of clay was proven by the negative value of ȹG
o
, the other 

thermodynamic parameters ȹHÜ and ȹSÜ were also studied for further interpretation. The method was applied on real surface water 

samples obtained directly from the River Nile and spiked with lead ions. The three adsorbents proved efficient in adsorbing lead ions. 

Keywordsð Polymer/clay nanocomposite, XRD, TGA, FTIR, montmorillonite, lead, adsorption, removal, acid activated, water 

treatment, isotherms, kinetics. 

INTRODUCTION 

Enhanced industrial activity during recent decades has led to the discharge of unprecedented volumes of wastewater, which is 

a serious cause of environmental degradation.If these volumes of wastewaters were discharged directly into natural waters, it will 

constitute a great risk for the aquatic ecosystem. The removal of toxic heavy metals or decreasing their concentrations to the permitted 

levels before discharge in theecosystem has becoming more important with the increase in industrial activities. The discharge of 

untreated industrial wastewater in streams, rivers and lakes, has been responsible for several types of health problems in all living 

systems[1-6].Within the European community, the 13 elements of highest concern are As, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb, Sn,and Ti, 

the emissions of which are regulated in waste systems. Some of these elements are actually necessary for humans inminute amounts 

(Co, Cu, Cr, Ni) while others are carcinogenic or toxic, affecting, among others, the central nervous system (Hg,Pb, As), the kidneys 

or liver (Hg, Pb, Cd, Cu) or skin, bones, or teeth (Ni, Cd, Cu, Cr) [7-9]. 

They have non-biodegradable nature and the risk of entry into the food chain or into the water supply [10] that leads to 

bioaccumulation in living organisms causing health problems in animals, plants, and human beings. One of such heavy metals of 

concern is lead. Lead is a highly toxic heavy metal even at a trace level, it was known to be harmful to human health if ingested or 

inhaled.(WHO). Complain about exposure to lead in the womb and during childhood that reduces intelligence quotient (IQ) [11]. Lead 

in the body can damage the brain, kidneys, nervous system, and red blood cells. Children, infants, pregnant women, and their unborn 

children are especially vulnerable to lead [11-13]. In children, lead has been associated with the impaired mental and physical 

development as well as hearing problems. The harmful effects of lead in the body can be subtle and may occur without any obvious 

signs of lead poisoning. Lead also cause mental retardations, reduces haemoglobin production necessary for oxygen transport and it 

interferes with normal cellular metabolism [14-16]. The Environmental Protection Agency (EPA) has set a cumulative blood lead 

level to remain below 10 ɛg/dL. EPA and WHO limit in drinking water is 15 ɛg/l. 
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Lead is a common metal found throughout the environment in the air, lead-based paint, soil, household dust, canned food, 

porcelain, production of petroleum products, batteries, accumulators, paints, printed circuit boards, pewter, certain types of pottery and 

mining activities. Lead is also present in plumbing fixtures [11-13, 17-19].Plumbing for several hours or more, lead may dissolve into 

the water. Also, the dismantling of waste electrical and electronic equipment (WEEE) industry yields high Pb margins. The numerous 

sources of lead in the environment make it one of the commonly found metal ions in water and wastewater solutions. 

Various methods for heavy metals removal have been used include chemical precipitation, membrane filtration, ion exchange, 

reverse osmosis, electrochemical treatment, and evaporative recovery [20]. The application of such processes is often limited because 

of technical or economic constraints. Besides these techniques, adsorption is the most attractive option. The prevalence of adsorption 

separation [21-33] in the environmental chemistry remains an aesthetic attention owing to its low initial cost, effectiveness, local 

availability, sustainability, simplicity of design, ease of operation, sensitivity to toxic substances and complete removal of pollutants 

even from dilute solutions. In addition, owing to the reversible nature of most adsorption processes, the adsorbents can be regenerated 

by suitable desorption processes for multiple use [34, 35], and many desorption processes are of low maintenance cost, high 

efficiency, and ease of operation. 

The high cost of activated carbon has motivated scientists towards the search for new low cost adsorption means. Clays are 

natural environment friendly materials with high specific surface area showed a large participation in waste water treatment. A large 

number of clays have been utilized as adsorbents: siderite [36], clinoptilolite [37], natural and conditioned clinoptilolites [38], 

Tunisian smectitic [39], bentonite [40], zeolite [41], clay minerals [42], synthetic Goethite [43] and bio-inspired polydopamine coated 

natural zeolites [44]. Recently, nanoparticles have been extensively used for the ease of modifying their surface functionality and their 

high surface area to volume ratio for increased adsorption capacity and efficiency [2, 22, 45]. 

Numerous biosorption matrials have been used for the removal of lead ions such as: ground nut shells [1], palm fiber [14], 

husk and modified rice husk [15], waste tire rubber ash [18], biomass adsorbents [20, 26], chitosan [46], chitosan-enhanced membrane 

filtration [47]. Also some fungi like Asperigillus  niger [27] have the ability to accumulate heavy metals from the toxic environment. 

In the last few years, polymer/clay nanocomposites have received a great deal of attention as sorbents for the toxic heavy 

metals in the wastewater streams. Nanocomposites often exhibit physical and chemical properties that are dramatically different from 

conventional microcomposites. The increasing attention devoted to polymer/clay nanocomposites arises from the fact that presence of 

relatively low amount of clay mineral in the polymerization procedure gives the possibility to modify drastically some of its chemical 

and physical properties for the resultant polymer/clay nanocomposite.   

In the present study, natural raw clay RC having low or even no cost, obtained from Gebel Qarara Beni-Suef city, Egypt, was 

used in the design of PCN. The RC and its acid activation form by sulfuric acid were also performed in order to compare its removal 

efficiency in adsorbing lead ions. Batch experiments were conducted to investigate the adsorption affinity, kinetics and equilibrium 

isotherms of the prepared composite towards Pb
2+
 ions in aqueous solution. After each experiment, aliquots of the treated samples 

were separated by filtration, followed by analysis of the filtrate for residual Pb
2+
 ions using ICP-MS. 

Materials and Method 

Adsorbent Materials 

RC: Natural raw clay mineral was obtained from Gebel Qarara, Beni-suef, Egypt. The clay was dried at room conditions for two 

weeks then crushed by Jaw crusher, grinded in a ball mill and sieved to pass completely from 125 µm sieve. The grinded clay 

was purified by washing several times with distilled water (>18 MÝ) until the supernatant became clear from any deterioration, 

filtered and dried at 80°C over night. Finally the RC was grinded in a ball mill to nano-size and stored in a desiccator for further 

study. 

AAC:  Fifty grams of the purified RC mineral were activated by refluxing with 1000 mL 1M H2SO4 at 80 °C for 2 h with vigorous 

and continuous stirring. The precipitate was washed twice with deionized water by decantation. The activated clay was filtrated and 

washed with deionized water more than five times until the washings were free from SO4
2-
 tested by lead acetate solution 0.01 M. 

The precipitate was dried under vacuum at 90 °C for three hours. Finally the product was grinded and stored in the desiccator.  
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PCN: Poly m-aminophenol/clay nanocomposite has been synthesized using a pseudo dispersion oxidative polymerization of m-

aminophenol (mAP) in aqueous HCl medium using ammonium persulfate (APS) as oxidant. At ýrst, 50 g of the purified RC 

mineral was added to 350 mL deionized water under vigorous stirring to form a suspension. The clay suspension was ultrasonicated 

for 30 min to improve dispersion.  A solution of 22.917 g mAP (0.21 mol.) in 350 mL 1 M HCl was poured into the suspension; and 

sonication was continued to one hour. Then, 95.844 g APS (0.42 mol.) dissolved in a minimum volume of water was poured once 

which the drop-wise addition was avoided as it gave low yield. A thermostat was inserted to measure the temperature change during 

polymerization and the reaction mixture was sonicated continuously in an iceïbath for 10 h at 10ï20 
o
C. A dark brown precipitate 

of PmAP/clay nanocomposites was filtered and washed 4ï5 times with 4 M HCl in order to remove unreacted monomers or 

oligomers. The precipitate was further washed with deionized water for several times till the pH of the washings becomes neutral. 

The resulting product was finally dried at 60ï70 °C in a vacuum oven for about 12 h.  

Batch adsorption experiments for lead were studied at room temperature. After each Batch experiment, aliquots of the treated 

samples were separated by filtration, followed by analysis for residual Pb
2+

 ions using ICP-MS. 

Determination of the optimum adsorbent amount: 

Initial metal concentrations of 120, 57.14 and 400 mg Pb
2+

/L at pH 5.25 were used to optimize the adsorbent dosage for RC, AAC 

and PCN, respectively. The amounts of adsorbent used for RC and AAC were (0.05, 0.1, 0.15, 0.2, 0.3, 0.4 and 0.5 g), these dosages 

were added to 35 mL of the heavy metal solution in a 40 mL vial. But for PCN use (0.06, 0.08, 0.1, 0.12, 0.14, 0.16 and 0.18 g), 

these dosages were added to 10 mL of the heavy metal solution in a 20 mL vial. Vigorous stirring was applied for one hour contact 

time at room temperature 25 
o
C. 

Determination of the optimum agitation contact time: 

The agitation contact time was investigated for 15, 30, 45, 60, 90, 120, 150 and 180 min. The reaction was done at room 

temperature 25 
o
C with optimized adsorbent dosage 0.2, 0.15 and 0.1 g for RC, AAC and PCN, respectively.  

Determination of the effect of temperature: 

Water bath equipped with a temperature controller was used to examine the effect of temperature on the adsorption process. 

Different temperatures 25, 30, 40, 50, 60 and 70 
o
C were investigated for each type of clay.  

2.3.4. Determination of the optimum pH value: 

At room temperature 25 
o
C, the initial pH values of solution were adjusted by adding nitric acid or sodium hydroxide at 2, 3, 3.5, 

4, 4.5, 5, 6, and 7. Buffering wasnôt used in the experiments due to unknown effects on the adsorption process. 

Determination of the optimum metal concentrations 

Different Initial metal concentrations ranged from100 to700 mg Pb
2+

/L were prepared. The reaction solutions had pH 5.25 and 

were allowed to proceed at room temperature 25 
o
C. 

Real sample treatment 

Surface water samples were obtained from the River Nile and their pH was adjusted to 5.5. The samples were spiked with lead ions 

to prepare 200 mg Pb
2+

/L. A 0.5 g of each adsorbent was added to 100 mL of the 200 mg Pb
2+

/L solution in order to study the 

removal efficiency. The reaction mixture was allowed to proceed at room temperature for 3 hours agitation time followed by analysis 

of the filtrate for residual Pb
2+

 ions using ICP-MS. 

Results and Discussions 
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Fig.1. Thermal gravimetric analysis for: a) RC, b) AAC and c) PCN.            Fig.2. X-ray diffractograms of:   a) RC,   b) AAC and   c) PCN. 

The changes in weight of the investigated clay samples were studied by thermal gravimetric analysis as shown in figure (1). 

It is clear that RC and its activated form reveal three weight loss steps. The first one is slow at the temperature range 30 to 150 °C 

corresponding to the liberation of the mechanically held water, with a weight loss of about 2 %. The second stage lies between 150 

and 300 °C which is very fast and characterizes the dehydration of iron bearing minerals, the weight loss amounts to about 5.5 %. The 

last weight loss occurs at the temperature range 300 to 1000 ºC which confirms the evolution of the lattice hydroxyl groups of the 

clays as well as the dissociation of dolomite, with a weight loss of about 1.5 %. Four weight losses were recorded for PCN. The first is 

slow with weight loss of 8% at temperature range 30 to 150 °C, is attributed to the liberation of the mechanically held water in the clay 

minerals and the release of bound water molecules present in the polymer sample. The second weight loss of 6% at temperature range 

150 to 300 °C is attributed to the dehydration of iron bearing minerals and trace decomposition at 300 °C, this is due to the release of 

some decomposition products, which might be O2 and H2O molecules [48, 49]. The third weight loss of 36.2% at temperature range 

300 to 545 °C which is attributed to the total decomposition of poly (m-aminophenol) in the form of CO2, NOx and H2O gases. The 

last weight loss of 1.8% from 545 to 1000 ºC which confirms the evolution of the lattice hydroxyl groups of the clays. 

Identification of clay minerals by (XRD) is based on the determination of the lattice spacing d (Å) which is the distance 

between the two successive lattice planes. Bragg
,
s equation is used to calculate the lattice spacing as follows [50]:

ql sin)(2 hkldn =
  

where hkl is the index of the reflecting plane, ɚ is the wave length of radiation, n is an integer number usually used equals one, d is 

lattice spacing and ɗ is the angle of incidence.  The XRD patterns of the studied clay samples are shown in figure (2). ASTM cards for 

clay and non-clay minerals were used in the identification of the mineral composition of the studied samples. The results revealed that 

the investigated RC and PCN contain some quartz, montmorillonite, illite, kaolinite, and dolomite. For AAC, the kaolinite is converted 

to gypsum which is the main cause for decreasing its removal efficiency which is less than that of RC. On the other hand, 

montmorillonite represents the major clay mineral content of the studied samples. 

          

Fig.3. FT-IR spectra of:  a) RC, b) AAC and c) PCN.                    Fig.4. SEM images of:  a) RC, b) AAC and c) PCN. 

The characteristic vibrational bands obtained from FTIR spectra of PCN figure (3) proved the successful preparation of the 

poly meta-aminophenol [48, 49, 51].
 
A broad band appears in the region 3690ï1833 cm

ī1
 which is due to the stretching of aromatic 

CïH, hydrogen bonded ïOH, and ïNHï groups. The ïOH group is hydrogen bonded with the nearest nitrogen of ïNH group 
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present in the polymer chain. So ïOH absorption band appears at about 3425 cm
ī1

 as a broad peak. There is a band at 1050 cm
ī1

 

due to bending vibration of aromatic CïOïH group present in the polymer. The band at 1236 cm
ī1

 is close to CïO stretching band 

at 1265 cm
ī1

 as an overlapping broad band. Due to the band at 1050 cm
ī1

 and a very weak band at 1236 cm
ī1

, it is expected that 

very little CïOïC linkage was formed in the polymer. That means most of the ïOH groups remain free after polymerization. 

As shown in figure (4), the morphological structure of RC figure (4a) appears in micrometer scale with uniform arrangement 

of the clay silicate layers stacked together in form of agglomerates. This formation was disappeared in PCN SEM micrograph figure 

(4c); this was attributed to the single nano polymer chains that are intercalated between unaltered silicate layers. The single clay layer 

with nanometer width spreads on the polymer matrix. The SEM image of AAC figure (4b) show different particle morphology than 

RC. The large flat layers of RC change to smaller layers and fragmented pieces caused by acid treatment effect [52, 53]. 

Effect of adsorbent dosage and contact time on the adsorption process 

 

Fig.5. Effect of the adsorbent dosage on the adsorption                                                        Fig.6. Effect of the contact time on the adsorption of Pb2+ 

of Pb2+ ions:  a) RC, b) AAC and c) PCN.                                                                                  ions:  a) RC, b) AAC and c) PCN. 

As expected, the removal efficiency is increased with increasing the adsorbent dose for a given initial metal concentration. 

This is due to the increase of adsorbent dose that is proportional to the increase of number of adsorption sites and surface area which 

is attributed to the binding of metal ions onto the surface functional groups present on the adsorbent surface. The effect of RC, AAC 

and PCN dose on the percentage removal of Pb
2+

 ions was shown in figure (5). From the figure it can be observed that the 

percentage removal of lead ions was increased from 12.02% to 99.56% when the adsorbent dose was increased from 0.05 g to 0.5 g 

in case of RC. For AAC, the percentage of lead removal was increased from 87.63% to 98.88% when the adsorbent dose was 

increased from 0.05 g to 0.5 g. The percentage of lead removal began very high 93.26% for PCN compared with RC and AAC till 

reached 99.58% when the adsorbent dose was increased from 0.06 g to 0.18 g. By the end of adsorbent dosage study we consider 

the optimum dosage was 0.2, 0.15 and 0.1 g that achieved removal efficiency 71.44%, 92.36% and 98.06% for RC, AAC and PCN, 

respectively.  

The effect of contact time on adsorption of Pb
2+

 ions is shown in figure (6). The adsorption of lead ions was increased by increasing 

the contact time. The adsorption process was faster in the first 60 min for both RC and PCN; and then became more slowly until 

they reached equilibrium at 150 and 120 min.; and achieving adsorption capacity of 18.54 and 39.7 mg/g, respectively. The 

adsorption rate in case of AAC began slowly until it reached equilibrium at 120 min. achieving adsorption capacity of 7.7 mg/g. It 

was found that; the adsorption of Pb
2+

 ions using PCN reached equilibrium within 120 min with removal capacity 39.7 mg/g 

indicating the strong ability of this adsorbent to abstract Pb
2+

 ions from aqueous solutions. The higher amount of adsorption by PCN 

could be rationalized in terms of increasing both the active sites and the surface area according to the presence of the polymer 

chains. 
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Adsorption kinetics 

The relationship between adsorption capacity and adsorption time represented in figure (6) is used to describe the adsorption 

kinetics. The adsorption kinetics is one of the important characteristics defining the efficiency of an adsorbent. It describes the 

solute uptake rate which evidently controls the diffusion process and the residence time of adsorbate uptake at the solidïsolution 

interface. In order to analyze the adsorption mechanism of Pb
2+

 ions onto the different types of clay; Lagergren pseudo-first-order 

and pseudo-second-order [54-57] adsorption kinetics models were applied to fit the obtained experimental data and to investigate 

the adsorption properties of each adsorbent. 

The pseudo-first-order kinetic model of the Lagergren is one of the most widely used for the adsorption of a solute from liquid 

solutions and can be expressed by: 

)(1 te
t qqk

dt

dq
-=

   

which can be expressed in linear form as tkqqq ete 1ln)ln( -=-
 

 The chemisorption pseudo-second-order kinetic model is represented by: 

2

2 )( te
t qqk

dt

dq
-= which can be expressed in linear form as   

eet q

t

qkq

t
+=

2

2

1

 

where k1 and k2 are the adsorption rate constants of first-order and second-order kinetic models (1/min and g/mg min), 

respectively; qt and qe (mg/g), are the respective adsorption capacity of the metal ion at a time t and at equilibrium, respectively. 

The slopes and the intercepts of each linear plot in figure (7) are used to calculate the adsorption rate constants (k1 and k2) and 

the amount of adsorption at equilibrium (qe). The calculated kinetics parameters for adsorption of Pb
2+

 ions onto the different 

types of clay are listed in Table 1. 

 

Table 1.   Kinetic model parameters for the adsorption of Pb
2+

 ions onto RC, AAC and the PCN: 

Kinetic models Parameters RC AAC PCN 

Pseudo first-order 

K1 (min
-1
) 0.0082 0.0360 0.0255 

qe  cal. (mg/g) 12.724 0.5696 4.1055 

S.D. 0.0714 0.8452 0.2521 

R
2
 0.9746 0.7326 0.9677 

Pseudo second-order 

K2 (g/mg min) 0.0014 0.1466 0.0141 

qe  cal. (mg/g) 24.504 7.7393 40.225 

S.D. 0.5463 0.0429 0.0073 

R
2
 0.9582 0.9999 0.9999 

Experimental qe  Exp. (mg/g) 23.2 7.7 39.851 

Referring to Table 1, the correlation coefficients (square of regression (R
2
) values close or equal to 1) is an expression for 

the conformity between the experimental data and the model. A relatively high R
2
 value for a model indicates that this model is 

successfully describing the kinetics of Pb
2+

 ions adsorption. The favorability of RC  to follow Lagergren kinetic model is found to 

 
Fig.7. The first and second-order kinetic model for the adsorption process. 
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be high as confirmed by the highest value of the square regression (R
2
) 0.9746. The adsorption of Pb

2+
 ions by each of AAC and 

PCN didnôt fit well the first-order Lagergren kinetic model. The second-order kinetic model is fitted well in case of the adsorption 

of Pb
2+

 ions on AAC and PCN (square of regression 0.9999 for both) indicating that the adsorption process might be a chemical 

adsorption (chemisorption) involving valence forces through sharing or exchange electrons between the sorbent and adsorbate. In 

chemical adsorption, it is assumed that the adsorption capacity is proportional to the number of active sites occupied on the 

adsorbent surface. Fitted equilibrium capacities (qe, cal) are in close agreement with those observed (qe, exp) experimentally as 

clearly shown in Table 1. The experimental data so far revealed that PCN is an efficient adsorbent for the removal of lead ions from 

aqueous solutions where the adsorption capacity reaches 39.85 mg/g within 120 min. 

The adsorption data may also, be described by some adsorption diffusion models which are always constructed on the basis 

of three consecutive steps: (1) film diffusion (i.e., diffusion across the liquid film surrounding the adsorbent particles); (2) 

intraparticle diffusion (i.e., diffusion in the liquid contained in the pores and/or along the pore walls); and (3) mass action (i.e., 

physical adsorption and desorption between the adsorbate and active sites). Since the adsorption step is very rapid, it is assumed that 

it doesnôt influence the overall kinetics. The overall rate of adsorption process will be controlled by either surface diffusion or 

intraparticle diffusion. The intraparticle diffusion model[58, 59] assumes that the metal ions are transported from the solution 

through an interface between the solution and the adsorbent which called film diffusion, followed by a rate-limiting intraparticle 

diffusion step which bring them into the pores of the particles in the adsorbent.  

Isotherm Analysis 

For analyzing the experimental data, adsorption isotherm models were used to determine the homogeneous and heterogeneous 

characteristics. To evaluate the adsorption isotherm, two equilibrium isotherms were studied: A) Langmuir & B) Freundlich. 

Analysis of isotherms was used to describe the experimental adsorption data, and then best results can be obtained when correlation 

coefficients (R
2
) come close to 1, Table 2. High values of R

2
 (close or equal to 1) indicate the conformity among experimental data 

with the isotherm model. 

            

Table 2. Equilibrium isotherm model parameters for the adsorption             Fig.8. The Langmuir isotherm model for the adsorption 

of Pb
2+

 ions onto RC, AAC and PCN                                                                  process 

 

Langmuir adsorption isotherm [60] describes quantitatively the formation of a monolayer adsorbate on the outer surface of the 

adsorbent [61] and after that no further adsorption takes place [62]. The Langmuir isotherm is valid for monolayer adsorption onto a 

surface containing a finite number of identical sites. Langmuir model assumes that adsorption forces are similar to the forces in 

chemical interactions, uniform energies of adsorption onto the surface and no transmigration of adsorbate in the plane of the surface. 

Based upon these assumptions, Langmuir represented the following equation: 

eL

eLm
e

CK

CKQ
q

+
=

1
       which can be expressed in linear form as   

Lmm

e

e

e

KQQ

C

q

C 1
+=           

where Ce is the concentration of Pb
2+

 ions at equilibrium (mg/L), qe is the adsorption capacity at equilibrium (mg/g), Qm is the 

maximum adsorption capacity at monolayer coverage (mg/g) and KL is the intensity of adsorption (L/mg). Figure (8), illustrates a 

plot of Ce/qe versus Ce, enabling the calculation of Langmuir constants from the intercept and slope of the linear plot. 

Equilibrium 

models 
Parameters RC AAC PCN 

Langmuir  

Qm (mg/g) 21.734 24.581 61.805 

KL (L/mg) -4.5064 0.5913 0.2816 

S.D. 0.2566 0.0427 0.0124 

R2 0.9938 0.9904 0.9996 

Freundlich 

KF 

(mg/g)(L/mg)1/n) 
18.219 13.007 16.947 

nF 25.667 5.8323 3.0467 

S.D. 0.0548 0.0631 0.2486 

R2 0.8167 0.9661 0.8769 
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Langmuir isotherm model assumes the mechanism of the adsorption process as a monolayer adsorption on completely 

homogeneous surfaces where interactions between adsorbed molecules are negligible [63]. This empirical model assumes that the 

adsorbed layer is one molecule in thickness, with adsorption can only occur at a fixed number of definite identical and equivalent 

localized sites. Once a molecule occupies a site, no further adsorption can take place. This is described as homogeneous adsorption 

with uniform energies of ion exchange as all sites possess equal affinity for the adsorbate. 

An essential characteristic of Langmuir isotherm can be expressed by a dimensionless constant called equilibrium parameter 

or separation factor (RL) [64] which is used to describe the favorability of the adsorption process on the surface of the different 

types of the clay. The Langmuir separation factor can be represented by the following equation: 

oL

L
CK

R
+

=
1

1        

where KL is the Langmuir equilibrium constant and Co is the initial Pb
2+

 ions concentration (mg/L). The value of RL indicates the 

type of the isotherm to be either unfavorable (RL> 1), linear (RL = 1), favorable (0 < RL< 1) or irreversible (RL = 0) [65-67]. The 

more favorable adsorption is reflected by lower RL values. The RL values for the adsorption of the Pb
2+

 ions are given in Table 4, 

which reveals that the values fall in the preferred region (i.e., 0 < RL< 1). 

The lower values of RL for RC adsorption (approaching 0) point toward irreversible nature of the adsorption. It can be noted in 

Table 3 that the RL values decrease with the increase in the initial Pb
2+

 concentration indicating that the ion exchange is more 

favorable at higher initial concentration. The favorability of PCN to follow Langmuir model is found to be higher as confirmed by 

the high square regression (R
2
) value (0.9996) than in the case of RC and AAC (0.9938 and 0.9903) respectively, Table 3. 

              
Table 3. The RL values based on the Langmuir isotherm                       Fig.9. Freundlich isotherm model for the adsorption process 

model for the adsorption of Pb
2+

 ions at different initial concentrations 

 

The Freundlich isotherm [68] is a semi-empirical equation based on the adsorption occurred on heterogeneous surfaces 

having unequally available sites with different energy of adsorption as well as multilayer sorption. It can be represented by the 

following form:  

F
n

eFe
Ckq

1

=   which can be expressed in a linear form as  
e

F
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n
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1

+=       

where qe is the adsorption capacity at equilibrium (mg/g), Ce is the equilibrium concentration of Pb
2+

 ions (mg/L), kF and nF are 

Freundlich isotherm constants related to adsorption capacity and adsorption intensity ((mg/g) (L/mg)
1/n

 and g/L), respectively. This 

isotherm gives an expression encompassing the surface heterogeneity and the exponential distribution of active sites and their 

energies. Values of nF between 2 and 10 show good adsorption [69, 70]. Also from Table 3, the values of nF were determined to be 

5.83 and 3.05 for AAC and PCN, respectively; lying in the range of 1ï10, thus is classified as favorable adsorption. The slope (1/nF) 

range of 0ï1 is known to be a measure of adsorption intensity or surface heterogeneity, becoming more heterogeneous as its value gets 

closer to zero. Whereas, a value below unity implies chemisorption processes where 1/nF above one is an indicative of cooperative 

adsorption [71].  

As assumption of Freundlich isotherm model, the adsorption process on RC was mostly heterogeneous and chemisorption 

mechanism with 1/nF 0.039.  A 1/nF value below unity (0.172 and 0.328 for AAC and PCN, respectively) is indicative of 

RC AAC PCN 

Co 

(mg/L) 
RL Value 

Co 

(mg/L) 
RL Value 

Co 

(mg/L) 
RL Value 

100 -0.0022 42.86 0.038 100 0.0343 

120 -0.0018 57.14 0.0287 200 0.0175 

140 -0.0016 71.43 0.0231 300 0.0117 

180 -0.0012 85.71 0.0193 400 0.0088 

220 -0.001 100 0.0166 500 0.007 

260 -0.0008 114.29 0.0146 600 0.0059 

300 -0.0007 128.57 0.013 700 0.005 
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chemisorption process. For PCN, the higher value of the constant kF 16.947 indicates the higher affinity for Pb
2+

 ions in comparison to 

AAC 13.007. As shown in figure (9), a plot of lnqe versus lnCe, the best fitting to Freundlich isotherm model is AAC with square 

regression value (R
2
) 0.9661. 

Based on energy of activation, we can predict whether an adsorption is physisorption or chemisorption. If the energy of 

activation is < 8 KJ/mol, the adsorption is physisorption and if the energy of activation is 8-16 KJ/mol, the adsorption is 

chemisorptions in nature. From Table 3, the adsorption process is physisorption for AAC and PCN where the energy of activation is 

4.469 and 1.337 KJ/mol, respectively.  

Temperature study 

Effect of temperature on the adsorption process 

  
Fig.10. Effect of the temperature on the adsorption of Pb

2+
 ions. 

As shown in figure (10), the change in adsorption capacity has the same behavior for RC and its activated form. The graph begins with 

slight increase in the removal efficiency till reaches its maximum at 50 and 60 
o
C, respectively; after which a decrease in the removal 

process takes place. Using RC, the adsorption capacity begins from 15.39 mg/g till reaches its maximum of 17.79 mg/g at 50 
o
C. 

Beyond 50 
o
C slight decrease in the adsorption process occurs. As for AAC, the adsorption capacity begins from 7.3 mg/g till reaches 

its maximum of 7.44 mg/g at 60 
o
C. After 6o 

o
C slight decrease in the adsorption process takes place. As listed in Table 4, the enthalpy 

of the adsorption process for RC and its activated form was positive value that means the reaction occurs endothermic. However, 

when the adsorption occurs as an endothermic process, the increasing temperature favors the adsorption of the adsorbate. Therefore, 

such an outcome confirms that the best adsorption is obtained with the temperature increase. The previous behavior can be attributed 

to the fact that, when the temperature increases, the Pb
2+

 ions move more vigorously. As a result, the ions interact more easily with the 

active sites of the adsorbent surface and result in greater retention. Furthermore, some of the adsorption stages that are originally slow 

are accelerated by the increase of the activation energy of the system. The slight decrease at the end of each graph can be attributed to 

the breaking down of the physical adsorption bonds due to the large increase in temperature. The adsorption capacity for PCN begins 

from 39.22 mg/g with no more increase by increasing the temperature till reaches 50 
o
C. After 50 

o
C sharp decrease in the adsorption 

process takes place till it reaches 38.92 mg/g. This behavior may be attributed to the leakage of the physical adsorption bonds due to 

the increase in the temperature. Also, as listed in Table 4, the enthalpy was negative that means the reaction occurs exothermic.  In 

such process, the adsorption decreases with the increase of the temperature, favoring the adsorbate desorption. 

Thermodynamics parameters 

The thermodynamic parameters change in Gibbôs free energy (ȹGÜ), change in enthalpy ȹHÜ, and change in entropy ȹSÜ 

for the adsorption of Pb
2+

 ions on each type of clay has been determined by using the following equations: 
ooo STHG D-D=D  and D

o KRTG ln-=D         where 
eeD CqK =        

The relationship between the distribution coefficient and temperature under the assumption that ȹHÜ is constant [72] can be 

expressed by:         RSRTHK oo

D D+D-=ln      

where KD is the distribution coefficient of the adsorbate, Ce and qe are the concentrations of Pb
2+

 ions at equilibrium (mg/L) and the 

adsorption capacity at equilibrium (mg/g), respectively; R is the universal gas constant (8.314 J/mol K) and T is the temperature (K). 
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ȹHÜ and ȹSÜ parameters can be calculated from the slope and intercept of the plot of ln KD vs. 1/T figure (11). ȹGÜ was calculated 

using the upper equations and all results are listed in Table 5. The spontaneity of the adsorption reactions on the surface of each type 

of clay was confirmed by the negative value of ȹG
o
. The positive value of enthalpy indicated that the adsorption process was 

endothermic for RC and AAC 8.8439 and 7.1522 kJ/mole, respectively. For PCN, the adsorption process seems to be exothermic in 

nature that explains the decreasing in the adsorption capacity by increasing the temperature. Moreover, the positive value of ȹSÜ 

indicates that the degrees of freedom increased at the solidïliquid interface during the adsorption. 

        

Table 4. Thermodynamic parameters for the adsorption                    Fig.11.   Plot of ln KD Vs. 1/T for the thermodynamics parameters 

of Pb
2+

 ions onto RC, AAC and PCN 

 

Effect of the pH on the adsorption process 

As shown in figure (12), a gradual increase in the adsorption process in the case of RC from 10.14 mg/g at pH 2 to reach the 

maximum removal of 22.96 mg/g at pH 5.3, takes place. The adsorption capacity was dropped to 20.37 mg/g at pH 6 and finally total 

removal of the metal ion at pH 7 is achieved, this is owing to the complete precipitation of the metal ion in the form of hydroxide. In 

the case of AAC the removal capacity was very low. It begins from 7.39 mg/g at pH 2 with no sharp increase by increasing the pH 

where it reaches its maximum removal of 7.42 mg/g at pH 6. Finally total removal of the metal ion at pH 7 takes place similarly. For 

PCN, the removal efficiency was very high. It begins with adsorption capacity of 38.87 mg/g at pH 2 without sharp increase on 

increasing the pH until maximum removal of 39.28 mg/g at pH 4, then no more increase in the removal of the metal ion till pH 7 

where complete precipitation of the metal ion occurred in the form of hydroxide. The low adsorption at low pH was attributed to 

electrostatic repulsion of both positively charged adsorbent and adsorbate. On the other hand, the H
+
 ions present at higher 

concentration in the aqueous medium compete with the positively charged Pb
2+

 ions for the surface adsorbing sites resulting in a 

decrease in the removal of Pb
2+

 ions [37, 69]. 

 

Real sample treatment 

Thermodynamic 

parameters 
RC AAC PCN 

ȹHÁ (kJ/mol) 8.8439 7.1522 -5.9058 

ȹSÁ (J/mol K) 77.832 90.523 51.574 

ȹGÁ (kJ/mol) -14.350 -19.823 -21.275 
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Fig.12. Effect of the pH on the adsorption of Pb2+ ions.  
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Real surface water samples taken directly from the River Nile are collected from different places in Beni-Suef governorate in order to 

study the matrix effect on the adsorption process. The samples are spiked with lead ions and the batch adsorption method was applied. 

The removal efficiency was found to be 57.58%, 81.88% and 98.25% for RC, AAC and PCN, respectively; proving that PCN, as 

expected, has the best removal efficiency. The equilibrium adsorption capacity for PCN is nearly twice that for RC. The equilibrium 

adsorption capacity values for the three adsorbents are illustrated in table 5
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CONCLUSION 

Natural raw montmorillonite clay mineral RC, its sulfuric acid activated form AAC and its polymer/clay nanocomposite 

PCN were applied for the removal of Pb
2+

 from authentic samples and spiked real surface water samples collected directly from the 

River Nile. TGA, XRD, IR and SEM analyses were used to characterize the mineralogical compositions of RC, AAC and 

functionalized PCN. Batch adsorption method was applied and optimum conditions for adsorption (adsorbent dosage, contact time, 

effect of temperature, effect of pH and initial lead concentration) were evaluated. Langmuir (L), Freundlich (F), isotherm equations 

have been applied to analyze the obtained experimental data. The maximum adsorption capacity for RC, AAC and PCN was found 

to be 21.73, 24.52 and 61.82 mg/g with respect to Langmuir. 
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Abstractð this paper deals with Optimized Cellular Network with different access technologies with in the Staffordshire country. 

The main aim is to provide good coverage to the customers in the prescribed area as per the customersô utilization. For the cause of 

poor coverage probability and higher call blocking rates the network has been redefined. So the cellular network was designed with 

the target coverage probability of 0.98 and blocking probability of 1% which covers entire Staffordshire country. For designing 

practically we use a tool called ''MENTUM PLANET'' software providing capacity, coverage and frequency planning and analysis of 

Staffordshire County according to the customersô utilization. 

Keywordsð Global Systems for Mobile Communications, Universal Mobile Telecommunications Systems, Long Term Evolution, 

Core Network, UMTS Terrestrial Radio Access Network, Radio Network Controller, Frequency Division duplex..   

1. INTRODUCTION 

In present day technology, mobile world plays a high flying role in every individual day to day life. There has been drastic change 

in the field of cellular technology since few decades. Even today the network technologies are developing with new requirements 

depending upon the usage of traffic, but in early days it was utilized for minimum and limited requirements. Here we are designing 

optimized cellular network and obtaining network constraints and parameters. 

While talking about the mobile communications, there has been tremendous improvement on different generations over the past 

few years. In the first generation, in early 80's Analogue systems came into existence and are called as NMT (''Nordic Mobile 

Telephone''). In the second generation GSM was developed and used EDGE (''Enhanced Data DSM Environment'') technology which 

offers data rate up to 384Kbps. In the third generation, UMTS came into existence which uses WCDMA (Wideband Code-Division 

Multiple Access) and providing high data rates. In fourth generation, LTE (''Long-Turn Evolution'') has been developed which is the 

latest technology leading the entire mobile communications in todayôs competitive world. 

2. BACKGROUND RESEARCH 

As the document aim is to design Optimized network with different mobile technologies in particular area and provide less blocking 

rates, best handover and Quality of service. In order to meet the above conditions, background research should be done regarding 

Staffordshire County. 

In terms of area and population the Staffordshire seems to be the largest county where the others do not meet with those requirements. 

It is located in the west midlands of UK. 

Á The total area of Staffordshire county is 2,716.19km2 

Á Total population is 1,096,700 

The total 9 regions of this county is given below 

o Tamworth 

o Litchfield 

o Cannock chase 
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o South Staffordshire 

o Stafford 

o Newcastle Under Lyme 

o Staffordshire moorlands 

o East Staffordshire 

o Stoke on Trent 

 

Fig. 2.1.Staffordshire County and its Districts 

Here in our network design we are mainly concentrating on improvement of limitations of network especially on coverage probability. 

For designing a cellular network which is using UMTS technology providing the same coverage probability with a link budget of 

144Kbps data rate, we considered the evaluation from GSM to UMTS later to LTE. The coverage planning was done by dividing the 

regions into different types followed by updating the link budget for UMTS to 144Kbps data rate. The required theoretical calculations 

are shown below. 

2.1 GSM (2G) - Global Systems for Mobile Communications 

GSM stands for Global System for Mobile Communication which is used for digital communication. GSM provides improved quality 

and flexibility over first generation mobile services and can able to allow mobile phones to make and receive calls when travelling. 

These offer advanced technical features that supports wide range of services including international roaming. It also includes short 

message texting, web browsing and picture messaging. 

The wireless telegraphy act licenses for 2G cellular services were allocated through public consultation processes in the 1980s and 

1990s. 

The MS and BSS communicate across the UM interface, also known as the air interface or radio link. The BSS communicates with the 

network service switching center across the interface. 

In GSM network the following areas are defined. 

¶ Cell: Cell is the basic service area for which one BTS cover one cell. Each cell is given a Cell Global Identity (CGI)  that 

uniquely identifies the cell 

¶ Location Area: This is the area covers when the subscriber gets an incoming call. Each location area is assigned a Location 

Area Identity (LAI). Each location area is served by one or more BSCs 

¶ MSC/VLR Service Area: It is defined as the area covered by one MSC is called MSC/VLR service area. 

¶ PLMN: The area covered by one network operator is called PLMN. It contain one or more MSCs. 
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Fig. 2.1.1.GSM Network 

2.2 UMTS (3G)-Universal Mobile Telecommunications Systems 

                  UMTS means ''Universal Mobile Tele Communication System'' which is the third generation digital mobile technology. 

The UMTS network consist of three interfacing domains called Core Network(CN), UMTS Terrestrial Radio Access Network 

(UTRAN) and User Equipment (UE). The main function of the network is to provide switching, routing and transit for user traffic. 

Core network also contains the databases and network management functions. 

The basic Core Network architecture for UMTS is based on GSM network with GPRS. It modified for UMTS operation and services. 

The UTRAN provides air interface access method for User Equipment Base Station referred as Node-B and control equipment for 

Node-B's is called Radio Network Controller (RNC). It is necessary for a network to know the approximate location in order to be 

able to page user equipment. The list of system areas is shown. 

¶ UMTS systems 

¶ Public Land Mobile Network(PLMN) 

¶ MSC/VLR or SGSN 

¶ Location Area 

¶ Routing Area 

¶ UTRAN Registration Area 

¶ Cell 

¶ Sub cell 

 

UMTS also have Virtual Home Environment (VHE). Both connections oriented and connectionless services exist for point to point 

and point to multipoint communication. Offered data rate targets are 

¶ 144 Kbits/s satellite and rural outdoor 

¶ 384kbits/s urban outdoor 

¶ 2048kbits/s indoor and low range outdoor 

 

           Bearer services have different QOS parameters for maximum transfer delay, delay variation and bit error rate. UMTS also has 

improved network security and location services. 
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Fig.2.2.1. UMTS Network 

 

 

2.3 LTE (4G) - Long Term Evolution 

 

LTE means ''Long Term Evolution'' which is 4G technology came into existence and ruling the present day mobile communications 

but not yet become popular. This 4G LTE is being driven by combination of emerging wireless services. Few people in mobile 

industry dispute the inevitability of 4G Long Term Evolution but the timing and nature of deploying LTE network technology is less. 

In LTE uplink and downlink transmission paths are separated by using Frequency Division duplex (FDD). The operating of the system 

and its architecture is completely differ to that of UMTS. 

In general the architecture of LTE is similar to GSM and UMTS. The entire architecture is divided into two parts. 

¶ Radio network 

¶ Core network 

 

 

Fig.2.31. LTE Network Overview 

 

 These are employed in different frequency bands depending on the geographical location. 
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3. DESIGNING OF THE NETWORK  

         

      To design a network we need some basic components. In the process of mobile communication, every part has its own recognition. 

The base station serves as cell and diameter ranges up to few kilometers. CLUSTER can be defined as group of cells. Single cluster 

which consists of number of base stations is connected to MSC (Mobile Switching Centre) with the help of landlines. MSC can 

originate calls between the customers in that particular cluster when the calls demanded. 

 

 

 

Fig.3.1. Basic cellular network 

    While utilizing the network it depends on the type of terrain in which the country has been located. It varies from rural and urban 

areas because in rural areas there is less number of subscribers in which urban areas has more number of subscribers. So while 

designing the network for Staffordshire county, it is required to develop some factors called capacity, coverage and less blocking rate. 

We have founded all the parameters for Staffordshire county initially and later for individual regions.  

 

4. THEORETICAL CALCULATIONS  

Here we have to consider the Staffordshire County for 9 different regions and their specifications are as follows: 

I. Stoke-on-Trent: 

¶ Area: 92.74 Km
2
 

¶ Population: 2,39,700 

¶ Latitude and Longitude: 53
0
 00
ôô 

N / 2
0
 11
ôô 

W 

  II.    Tamworth:  

¶ Area: 30.85 Km
2
 

¶ Population: 76,000 

¶ Latitude and Longitude: 52.633
0
 N / 1.695

0 
W 
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 III     Litchfield: 

¶ Area: 330.3 Km
2
 

¶ Population: 30,583 

¶ Latitude and Longitude: 52.6835
0
 N / 1.865

0 
W 

  IV   Cannock Chase:  

¶ Area: 78.9 Km
2
 

¶ Population: 94,700 

¶ Latitude and Longitude: 52
0
 43
ôô
 50
ôô 

N / 1
0
 58
ô
 13
ôô 

W 

  V    South Staffordshire: 

¶ Area: 407.3 Km
2
 

¶ Population: 1,06,600 

¶ Latitude and Longitude: 52.6285
0
 N / 1

0
 W 

 VI    Stafford: 

¶ Area: 598.2 Km
2
 

¶ Population: 126, 000 

¶ Latitude and Longitude: 52
0
 48
ôô
 18.05

ôô 
N / 2

0
 6
ô
 59.99

ôô 
W 

 VII   New Castle Underlyme: 

¶ Area: 211.0 Km
2
 

¶ Population: 124,500 

¶ Latitude and Longitude: 53.011
0
 N / 2.229

0
 W 

 VIII Staffordshire Moorlands: 

¶ Area: 575.9 Km
2
 

¶ Population: 95,400 

¶ Latitude and Longitude: 53
0
 6 
ó 
23.75

ôô
 50
ôô 

N / 2
0
 1
ô
 36.06

ôô
 W 

 IX East Staffordshire: 

¶ Area: 390.0 Km
2
 

¶ Population: 109,400 

¶ Latitude and Longitude: 52.8080
0
 N / 1.6457

0
 W 

 

Depending upon the density of population and existing demand of the customers the areas are divided in four different types. They are 
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¶ Type 1: Large city 

¶ Type 2: Medium sized cities 

¶ Type 3: Suburban 

¶ Type 4: Open areas 

 

5. MENTUM PLANET SOFTWARE  

  Mentum planet is software which is focused on wireless network planning and wireless design. It helps to design and optimize 

wireless access and transmission networks. It has advanced software including wireless technology educational services which enable 

operators to manage and optimize existing networks, coverage expansions. Wireless networks are continuously modified as the 

operator must adapt to the customer demand while modernizing, expanding and optimizing the network. In order to manage these 

changes the network planner needs a platform to deal with those scenarios. It is very cost effective, while we designing any network in 

real time scenario and if the network fail there is a lot of investment loss. So it is best preferable in such cases. It helps more than 250 

customers in 90 countries by defining wireless networks. Mentum is a privately held company headquarters at Paris, with other offices 

in Dallas, Ottawa, Hong Kong and Tokyo. 

6. SIMULATION USING MENTUM PLANET  

In the simulation part, we can do by using the Mentum Planet software by which the background research was done theoretically or 

practically. Here the base station is to be located to meet the customer needs. The area and population can be calculated in theoretical 

way and the latitudes and longitudes for every region are known separately for obtaining 

¶  Best Server Signal Strength 

¶  Coverage Probability 

¶  Required Mobile Power 

¶  Total C/I ratio 
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 7. Output Results: For entire Staffordshire County 

 

 

CONCLUSION  

 Finally we have designed GSM network for Staffordshire County and provided 0.98% coverage probability and 1% blocking 

probability. Both theoretical and practical progress of designed network is shown. Now the designed network supports better data 

capabilities which well suits for coming generations having better services like uninterrupted call service and video streaming. The 

network which is designed is moved from GSM to UMTS and then extended to LTE. Thus the total practical approach is done by 

using Mentum software. 
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Abstractð Software development is intellectually  a complex chore. The swift progress of software currently requires the high rate 

software product release by development teams. Different software development techniques and quality assurance methods are used in 

order to achieve high worth, unfailing, and error free software. In order to deliver the product earlier, the development teams make an 

alteration to their conservative software development lifecycle to agile development method which can allow them towards prompt 

release of software management with the requirements-change experience. Refactoring has been rising in magnitude with modern 

software engineering advances, predominantly agile methodologies, which endorse uninterrupted progress of an application's code and 

blueprint. Refactoring is the practice of analyzing and facilitating the plan of offered code, without altering its performance. Another 

trendy techniques in Agile development is the Scrum methodology. It involves regular release and the client receives an absolutely 

prepared application that includes more and more features every time In this paper Qualitative Approach For Estimating the Influence 

Of Refactoring And Scrum In Software Development is utilized. In this model scrum methodology is utilized in enhanced form to 

overcome scrum issues along with refactoring  project  at both  design and implementation level. 

Keywordsð AOSD, CBO,KPI, SDMs, MDA,XP,agile,refactor 

INTRODUCTION 

The development of the Internet and the electronic frugality has tainted the policy of software engineering.  Conventional software 

development methodologies (SDMs) are being recouped by agile SDMs.  Agile SDMs are outlined by incremental development, 

incessant code assimilation, and the capability to switch altering production requirements.  Agile technology is used to generate 

advanced quality software in a briefer epoch .Agile procedures were refined to rationalize the growth practices and remove boundaries 

to accommodating production requirement changes through the growth process.  Agile methodologies do not need that business 

requirements and plan particulars be protected in for the period of expansion [1]. Agile SDMs contribute to numerous features 

including prototyping, incremental development, and negligible citations [1]. Extreme Programming (XP) is an agile (lightweight) 

soft-ware development methodology and it becomes more and more well-liked. Extreme programming (XP) is one of the mainly and 

extensively used agile practices for software development. It tries to look up software quality and receptiveness to varying client 

requirements. Software refactoring is an XP procedure to augment the maintainability of software, improve reusability and 

understandability of the software. Refactoring is basically the object-oriented variant of restructuring:"the process of changing an 

object-oriented software system in such a mode that it does not change the peripheral performance of the code, however enhances its 

inner organization" [3]. In the refactoring process, modifications were done to the scheme parting its performance unaffected, but 

upgrade some non-functional quality like integrity, flexibility, understandability, etc., [4].Un-refactored code contribute to decompose. 

Rot takes several forms: insanitary interdependence between classes or packages, poor distribution of class errands, too many 

responsibilities per method or class, replica code, and many other variations of uncertainty and litter. This is because each time code is 

modified without refactoring, rot aggravates. Code rot disappoints users, overheads time, and excessively reduces the lifetime of 

practical systems. In an agile perspective, it can signify the difference between fulfilling or not fulfilling an iteration target. 

Refactoring code callously prevents rot, keeping the code trouble-free to sustain and expand. This extensibility is the reason to refactor 

and the degree of its success. The Scrum procedure was also considered to switch speedily altering business requirements. The 

practiceôs name is a consequent of an approach used in the game of Rugby.  In a Rugby scrum, the ball is passed reverse and forward 

between players to move the ball onward.  The Scrum method promotes a project by enhancing connection between group members 

and splitting the task into a series of ñsprintsò that last thirty days or less [Schatz].  Scrum focuses additional on organization of the 
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growth process than coding phenomenon [5]. Scrum is a practica that can be utilized on little and huge projects.  Individual teams can 

use the Scrum methodology on their projects while huge  projects can be splitted into modules and a Scrum team ascribed to each 

subproject.  The connection and main concern administration between the subproject teams can be regulated with Scrum techniques. 

The key purpose of the investigation is to enhance  software development model using Refactoring and Scrum practices. The software 

development model is planned in such a way that refactoring activity accompanies all design and implementation phases of software 

development. Similarly scrum methodology is proposed considering certain issues like usability, understanding, security etc. This 

effort also shows the estimation of influence of projected strategy. 

LITERATURE REVIEW 

Quality cannot be attained rapidly in any software development. Perfection comes over the epoch. Adjustment  in  the  software  

development  form is required in  managing quality product deployment.[11] Agile software development procedures are used to yield 

high aspect software in briefer duration of time.[14] ñRefreshing requirements yet  belatedly  in  developmentò is fundamental of agile 

development methodology.[6] A few prominent agile development techniques are Extreme Programming (XP), Scrum, Crystal 

Methods, Feature Driven Development (FDD) and Test Driven Development. These procedures behave in a different way from 

conventional Software Development Methods and facilitate systems meet up the demands of the digital cost-cutting measure .[15] 

Refactoring  is  a  foremost technique  used  to  handle  changes.  Freezing  the  external performance it facilitates  to restructure  code 

.[6] Similarly Scrum is a nimble way to run a development, typically software development. Scrum software development team deals 

with project development  in the agile development based on scrum methodology. It doesnôt need detailed imagery of implementation, 

because the team knows best optimization of project to solve the problem.[16] Karim M. Zaki, Ramadan Moawad in [9] ñA Hybrid 

Disciplined Agile Software Process Modelò  provides integration between customary techniques, configuration, constancy and  swift  

understanding of populace, capability, ease. The proposed model will provide a platform that regulates aims and objectives of both 

management and implementation team. The past vacancies and issues could be easily resolved and a follow up will be provided to 

track system status. Manjunath K N, Jagadeesh J, Yogeesh M in [11] ñAchieving quality product in a long term software product 

development in healthcare application using Lean and Agile principlesò have proposed  V-model.By comparison of  the outcome 

obtained through implementation of Agile principles with previous results, it is observed that this model is an excellent approach for 

lengthy projects in healthcare departments. Completion of V-model will be possible through agile and lean approaches in every 

iteration of requirements change. A. Ahmed, et al in [10]  ñAgile Software Development: Impact on Productivity and Qualityò 

recommended a model that accentuate on code refactoring .There should be a chapter of high rank blueprint of the project after the 

early requirements gathering and reasoning of the project. The suggested model recommends that the design must be stretchy as much 

as necessary to put up changes afterward in the execution part. Code refactoring guarantee simple development and expandability of 

the project making it more comprehensible  and advances the quality of the code. K.Ush, N.Poonguzhali ,E.Kavitha  in [7] ñA 

Quantitative Approach for Evaluating the Effectiveness of Refactoring in Software Development Processò conducted various 

experiments based on refactoring  in the developed model .Research in this proposed method extend refactoring in three phases, 

Identification, Proposal and Application. The Evaluation criteriaôs are  Reusability, Understandability, Maintainability. In evaluation 

phase, the effect of refactoring based on evaluation parameters is quantified using software metrics. From the execution results, it is 

concluded that, refactoring phase in the software development increases reusability and understandability of the code, thus boosting 

maintainability of the code. M. Kleyman, S.Tyszberowicz, A.Yehudai in [6] ñRefactoring Aspects into Java Codeò declared 

transformation through refactoring. This opposite transformation is done by ACME i-e generation of a object oriented structure 

through refactoring. It can be when a structural change that makes aspect inappropriate is required. In several cases, aspects are  not 

utilized just as some organizations avoid in production code. But now ACME allows use of aspect is possible and object oriented code 

can be obtained according to requirement. Without changes in already existing classes ACME allows implementation modifications. 

Automatic refactorings can be done. However, it will be an addition to the core functionality of ACME. It depends on programmer, if 

he wants to apply conversions on aspects. The case study presents that  without  intentions of using ACME, it is possible to convert 

aspects. S.A.M.Rizvi, Zeba Khanam  in [8] ñA Methodology for Refactoring Legacy Codeò  organized methodology which is 

embraced based on refactoring. First of all, the purpose to make the intact process is defined. Selection of refactoring patterns from the 

existing and new catalog is done after creating the goal. Next step is to determine the application of refactorings. The development 

team can then explore refactoring opportunities and assess the effects and results of refactoring. Systematically, refactoring can be 

applied to move in the correct path instead of applying on different inventories. Bart Du Bois, et al in [12]  ñA Discussion of 

Refactoring in Research and Practiceò in their research paper demonstrates that software refactoring is revolving efficiently, different 

business tools for refactoring are increasing swiftly, but there are a large number of issues that still require consideration and  solution. 

In refactoring research, they deal with action-preservation, assembling responses and feedback on refactoring implementation and 

assimilation with MDA and AOSD for future research work. There is requirement for procedures, techniques and tools that tackle 

refactoring in a more constant, aimed, flexible manner. Raimund Moser, et al in [13] ñDoes Refactoring Improve Reusability?ò 

examines reusability of adhoc in refactoring is either supported or not. In software development and implementation, reusability 

should be supported at maximum. Refactoring have improved object oriented classes by promoting internal metrics like reusability 
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especially in adhoc. The first choice for development code could be refactoring as it enhances many factors like reusability and 

maintainability. 

PROPOSED FRAMEWORK 

In this model scrum methodology is utilized in enhanced form to overcome scrum issues along with refactoring  project  at both  

design and implementation level. The start of development is a simple design and any flexibility problem  if discovered later through 

the process, the design is refactored. Refactoring can be applied to all phases of software development and artifacts ( design, test 

cases, use cases, sequence diagrams  etc).  

1. Refactoring at design and implementation level: 

        In web development ,refactoring can be applied at both design and implementation phase. Implementation phase refactoring is 

similar to code-level refactoring both by convention and structure but in code refactoring we work with object oriented programming 

but in this type all other codetypes like HTML, javascript ,XML etc are also refactored.  

1.1. Design level 

        In this phase  we will focus on navigational refactoring model where  navigational class diagram are transformed that preserve 

operational semantics and navigability. It  means that existing nodes may not become unreachable though the set may be augmented 

(e.g. by splitting a node).Following steps must be considered while doing navigation model refactoring: 

1. Add operations, content and links to the node, already present. 

2. Add a new node  

3. Remove a node with no link i-e unreachable. 

4. If the node does not become unreachable by removing a link, remove it. 

 

       Analysis of application's usage have shown that users repeatedly use forward and backward links when 

navigating a web application. This is because the target link is not the user expected.Too much false link 

activations will lead to frustration and confusion.User will ultimately leave the site.This model provides a 

solution to this problem . 

 
1.1.1.  Anticipate target: 

               By adding a script to the link anchor, a mouse can hover over link which will give a small version of the target page. This 

may be also called interface refactoring and is utilized in advance scripting languages like AJAX. 

 

Figure 1:small version of target information[23] 

1.1.2. Introduce link destination announcement: 
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               By adding a script to particular widget or index, mouse can hover over link which will open a pop-up 

menu consisting of all possible operations and functionalities related to that link. The drawback of applying this 

solution is that pop-ups may be blocked or may be annoying for some users. 

 
1.1.3. Introduce scrolling: 

               Use vertical and horizontal scroll bars. 

 

 

 
Figure 2:scroll bars[24] 

1.1.4. Split list:  

              Divide entries of index in several pages. This will make it user friendly. There are plenty of examples 

of this, like Google search results. Example: B-commerce applications usually provide recommendations for 

their products as an effective way of advertising. It has become a trend that emerging website has  a starting 

page with list of products and titles etc. All operations related to it must be shifted to next linked pages. 

 
1.1.5. Add operation: 

              To remove repetitive operations, add operations in main class from where it can be accessed when 

required. For example, if a user want to buy a product then if he is already a customer of that site, all user 

information will be retrieved. User will not have to write details on next product purchase. 

 
 

Figure 3: phases of design level refactoring for web based application 

  
1.2. Implementation level: 

Design level 
(navigation 

based) 

Anticipate 
target 

Introduce link 
destination 
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       Improvement of code clarity and enhancing maintainability and usability are the main objectives of refactoring. Therefore it is 

reasonable to evaluate the refactoring effect in terms of: 

1. Maintainability 

2. Reusability  

3. Understandability 

 

1.2.1. Refactoring through code smell: 

              This is identification phase where source code area to be refactored is identified. This is done by means of code smell 

detection. Normally there are two types of bad smell: 

1. Duplicated code : By unifying these parts code is enhanced 

2. Lazy class (class that does not play significant role): They may be excluded by adjusting their functionality somewhere 

else in the source code. 

 

1.2.2. Selection of metrics: 

               Refactoring can be implemented in two modules: 

1. Selection of appropriate quantification metrics for maintainability, reusability and understandability. 

2. Measuring and comparing metrics before and after refactoring. 

 

              Popular metrics suites are Halstead's Complexity Measures [17], McCabe's. Cyclomatic Complexity [9] and Maintainability 

Index[18]. 

1.2.3. Effect of Refactoring based on Complexity Measure: 

             NOA: Number of attribute metrics is used to count the average number of class and instance variable.A class with large 

number of variables indicates cohesion. Class requires further decomposition to manage complexity. Number of attributes > 10 

indicates poor design. 

            NOM: number of methods in a class. A class must not have excessive number of methods in it. 

           TLOC: Total lines of code in class metric  will count the non-blank and non-comment lines in a class. Size of the system can be 

easily measured through it. 

           NOC: Number of classes in package.The overall size of the system can be estimated by finding the number of classes it 

contains. system with more classes become complex because object interaction is higher. 

           CC (m): Cyclomatic Complexity in a method . It measures the number of linearly independent paths through a system program 

module. The amount of decision logic in each software module is measured. 

1.2.4. Effect of Refactoring based on Modularity Measure: 

               Coupling between Objects (CBO):Coupling measurement is done . when one class uses functions or variables of another 

class then coupling is said to occur. Understandability and maintainability become difficult. C&K suggest CBO as an indicator for 

evaluation of effort required for maintenance.  CBO was found to be helpful in detecting highly coupled classes [19]. In [20], presents 

that maximum value for CBO is 30 and min value to be o. 

             Coupling Factor (CF): computes the ratio of number of pairs of classes that are coupled with each other to total number of 

possible couplings in a given system of classes [20]. 

            Lack of cohesion among Methods (LCOM):The metric counts the number of methods ópairs in the class using no attributes in 

common, minus the number of pairs of methods that do. 
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1.2.5. Applying and comparing results: 

Á Average Number of Attributes will make the code simple and less 

Á Decrease in Average Number of Methods makes the code simple. Class is not overloaded with more functionality. 

Á System with few classes will be understandable and easier. 

Á Decrease in the average Cyclomatic complexity reduces The system complexity 

Á Decrease in the value of CBO improves reusability which decreases the dependencies exits between classes. 

Á Maintains Moderate values for CF enhances maintainability and reusability without any side effects 

Á Decrease value of LCOM  increases cohesion values, thereby improving reusability and Understandability of the code 

 

Scrum  artifacts that is proposed  to change to work better in Network Organizations. 

1. Task-feasibility instead of time-estimation:  

        Instead of using formal time estimates ,it is focused  to commit only those user stories which are realistic to implement before 

next session.Through this change, commitment is limited, which is unable to obtain. 

2. Report Meeting instead of Sprint Review Meeting: 

       We propose to limit participants only to representatives of the customer and the team because sprint review meetings require lot 

of resources (i-e participants) .This type of meeting should be held more frequently  in order to improve performance and 

requirements gathering between customer. 

 

                                                       Figure 4: phases of implementation level refactoring 

3. Key Performance Indicators: 

       An item of information collected to track the performance of a system is known as performance in indicator [22].In scrum, 

indicators are used  as time-estimate of the remaining work amount that needs to be done versus amount of User stories that are 

considered  done in Sprint Backlog [21].It is pro-posed to use the following KPI's (i.e. Key Performance Indicators) that help better 

control software development in Net-work Organization: 

Å Reliability: to measure if the team is successful in achieving the desired. The difference between the amount of committed Story 

Points (ci) and delivered Story Points is represented as percentage of reliability calculated per  Sprint (Ri) can be calculated as. 

Ri= ci/di *100%                        (1) 
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Å Productivity: to measure project velocity.The  amount of fixed bugs (bi) and newly implemented re-quirements (si) are represented 

as the  value of produc-tivity (Pi) after delivery of each sprint should be calculated as : 

Pi= bi + Si                               (2) 

Å Effectiveness: to evaluate effectiveness of testing service by measuring the amount of defects delivered to the customer. The ratio 

between all found defects (ai) and those found by external S (ei) providing complementary testing are measured to calculate the 

effectiveness of internal testing service Based on this KPI. This shows effectiveness (Ei) of soft-ware development team and testing 

services: 

Ei =ai-ei/ai*100%                      (3) 

2. Scrum Enhancement: 

2.1. Security Backlog: 

By analyzing the phases in scrum it is analyzed that in first phase i-e planning the approved product is used .User/client approve this 

product and the users/clients do not know much about security risks. An extra backlog can be managed  to overcome security risks  

well without affecting the agility of this method. For this, an additional role, called "Security Masterò is introduced . The Security 

Backlog follows existing security principle so that security issues can be reduced. the features in Product Backlog are made security-

pruned by the addition of security backlog. No feature should miss its security concern.  The features in Product Backlog will go 

through Security Backlog. Only the certain features in the product backlog  are figured out  by the security master that require the 

security attention. The security requirements for the selected features in security backlog are marked. The testing part will be 

conducted  and the marked security concerns will be carried forward to sprint backlog for developersô attention. The features selected 

by the Scrum Master are processed as usual like other processes. It is also helpful to highlight  the development team and client wish 

to discuss about the security requirement or anything related to security to the features. The Security Backlog is related to technical 

skill to identify and overcome the security risks, so it is also  recommend to make a security education first through training to 

developer and stakeholder to make sure their security awareness are satisfied.  

 

Figure 5: phases of implementation level refactoring 

 CONCLUSION  

In this research work initially a refactoring methodology at design and implementation level is proposed. An approach for design  

refactoring in Web applications is presented specifically. It is based on the view of modern Web engineering methods and it considers 
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refactorings to the navigation and presentation design models. It is demonstrated how refactorings can help Web applications evolve 

by applying well-known Web patterns into their design, in order to improve quality in use properties, such as usability. At 

implementation level, metrics are selected and their effects are described .The Evaluation parameters are taken as Maintainability, 

Reusability and Understandability. It is  conclude that, refactoring activity in the software development process leads to improvement 

in reusability and Understandability of the code, thereby enhancing maintainability of the code. Further, scrum method is enhanced by 

introducing security backlog and monitoring of indicators in report meetings. this will be cost-effective and secure. Usability level and 

user understanding is also improved. 

FUTURE WORK  

Methodology based on design refactorings for all applications in addition to web applications. The proposed methodology can be 

practically implemented in software development processes . 
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An Optimized Technique for Image Archive and Image Search Using 

Heterogeneous APKET Technique  

Karthiga K.R, Student,Dept.Computer Science And Engineering ,Vandayar Engineering College, 

Anna University,Chennai.E-mail-shakthitulips@gmail.com Contact-+91-9585562069 

 

ABSTRACT- Increasing popularity of storing and managing personal multimedia data using online services. Preserving 

confidentiality of online personal data for offering efficient functionalities becomes important pressing research issue. In system study 

the problem of content based search of image data archived online while preserving content confidentiality. The problem has different 

settings from those typically considered in the secure computation literature, as it deals with data in rank-ordered search, and has a 

different security-efficiency requirement. Secure computation techniques, such as homomorphic encryption, can potentially be used in 

this application, at a cost of high computational and communication complexity. Efficient techniques based on randomizing visual 

feature and search indexes have been proposed recently to enable similarity comparison between encrypted images. This focuses on 

comparing these two major paradigms of techniques, namely, homomorphism encryption-based techniques and feature/index 

randomization-based techniques, for confidentiality preserving image search. It develops novel and systematic metrics to 

quantitatively evaluate security strength in this unique type of data and applications with the comparison of these two paradigms of 

techniques in terms of their search performance, security strength, and computational efficiency. The insights obtained through this 

project and comparison will help design practical algorithms appropriate for privacy-aware cloud multimedia systems. 

Keywords: Content based image retrieval, secure search, secure cloud computing, homomorphic encryption 

 

1. INTRODUCTION  

 

Nowadays the need grows to securely outsource data to an untrusted system. Think, for instance, of a remote database server 

administered by somebody else. If you want your data to be secret, you have to encrypt it. The problem then arises how to query the 

database. The most obvious solution is to download the whole database locally and then perform the query. This of course is terribly 

inefficient. A single-server solution for remote querying of encrypted relational databases on untrusted servers is presented. The 

approach is based on the use of B+ tree indexing information attached to the relations. The designed indexing mechanism can balance 

the trade-off between efficiency requirements in query execution and protection requirements due to possible inference attacks 

exploiting indexing information. 

 

It is desirable to store data on data storage servers such as mail servers and file servers in encrypted form to reduce security 

and privacy risks. But this usually implies that one has to sacrifice functionality for security. For example, if a client wishes to retrieve 

only documents containing certain words, it was not previously known how to let the data storage server perform the search and 

answer the query without loss of data confidentiality 

Our techniques have a number of crucial advantages. They are provably secure: they provide provable secrecy for encryption, 

in the sense that the untrusted server cannot learn anything about the plaintext when only given the ciphertext; they provide query 

isolation for searches, meaning that the untrusted server cannot learn anything more about the plaintext than the search result; they 

provide controlled searching, so that the untrusted server cannot search for an arbitrary word without the userôs authorization; they 

also support hidden queries, so that the user may ask the untrusted server to search for a secret word without revealing the word to the 

server. The algorithms system present are simple, fast (for a document of length the encryption and search algorithms only need 

stream cipher and block cipher operations), and introduce almost no space and communication overhead, and hence are practical to 

use today. 
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The processing and encryption of multimedia content are generally considered sequential and independent operations. In 

certain multimedia content processing scenarios, it is, however, desirable to carry out processing directly on encrypted signals. The 

field of secure signal processing poses significant challenges for both signal processing and cryptography research; only few ready-to-

go fully integrated solutions are available. This study first concisely summarizes cryptographic primitives used in existing solutions to 

processing of encrypted signals, and discusses implications of the security requirements on these solutions. The study then continues 

to describe two domains in which secure signal processing has been taken up as a challenge, namely, analysis and retrieval of 

multimedia content, as well as multimedia content protection. In each domain, state-of-the-art algorithms are described. Finally, the 

study discusses the challenges and open issues in the field of secure signal processing. 

 

In several application scenarios, however, it is desirable to carry out signal processing operations directly on encrypted 

signals. Such an approach is called secure signal processing, encrypted signal processing, or signal processing in the encrypted 

domain. For instance, given an encrypted image, can system calculate the mean value of the encrypted image pixels? On the one hand, 

the relevance of carrying out such signal manipulations, that is, the algorithm, directly on encrypted signals is entirely dependent on 

the security requirements of the application scenario under consideration. On the other hand, the particular implementation of the 

signal processing algorithm will be determined strongly by the possibilities and impossibilities of the cryptosystem employed. Finally, 

it is very likely that new requirements for cryptosystems will emerge from secure signal processing operations and applications. 

Hence, secure signal processing poses a joint challenge for both the signal processing and the cryptographic community. 

 

2. RELATED WORK  

 

Most of the existing systems for rank-ordered search over encrypted text documents, so that documents can be returned in the 

order of their relevance to the query term. In that work, several protocols are studied to address different operational constraints such 

as different communication cost allowed performing the secure search. Secure text retrieval techniques can also be applied to keyword 

based search of image data.  

 

However, keyword search relies on having accurate text description of the content already available, and its search scope is 

confined to the existing keyword set. In contrast, content-based search over an encrypted image database provides more flexibility, 

where by sample images are presented as queries and documents with similar visual content in the database are identified. An 

emerging area of work related to confidentiality preserving image retrieval is secure signal processing, which aims at performing 

signal processing tasks while keeping the signals being processed secret.  

 

Erkin et al.[1][2] provided a review of related cryptographic primitives and some applications of secure signal processing in 

data analysis and content protection. However, applying cryptographic primitives to the task of content-based image retrieval is not 

straightforward.  

 

Effective image retrieval typically relies on evaluating the similarity of two documents using the distance between their 

visual features, such as color histograms, shape descriptors, or salient points. By design, traditional cryptographic primitives do not 

preserve the distance between feature vectors after encryption. Given the much larger data volume for image data than that of text and 

other generic data, efficiency and scalability are critical for image retrieval but can be difficult to achieve using cryptographic 

primitives alone. Another work by Shashank et al.[3] addresses the problem of protecting the privacy of the query image when 

searching over a public database, where the images in the database are not encrypted. 

 

2.1 Classification-based methods in optimal image interpolation Encryption 

In this work introduce two new approaches to optimal image interpolation which are based on the idea that image data falls 

into different categories or classes, such as edges of different orientation and smoother gradients. Both these methods work by 

classifying the image data in a window around the pixel being interpolated, and then using an interpolation alter designed for the 

selected class. The first method, which system calls Resolution Synthesis (RS),[4][5] performs the classification by computing 

probabilities of class membership in a Gaussian mixture model. The second method, which system calls Tree-based Resolution 

Synthesis (TRS),[6][7] uses a regression tree. Both of these methods are based on stochastic models for image data whose parameters 

must have been estimated beforehand, by training on sample images. System demonstrates that under some assumptions, both of these 

methods are actually optimal in the sense that they yield minimum mean-squared error (MMSE) estimates of the target-resolution 
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image, given the source image. System also introduces Enhanced Tree-based RS, which consists of TRS interpolation followed by an 

enhancement stage. 

 During the enhancement stage, system recursively add adjustments to the pixels in the interpolated image. This has the dual 

effect of reducing interpolation artifacts while imparting additional sharpening. System present results of the above methods for 

interpolating images which are free of artifacts. In addition, system present results which demonstrate that RS can be trained for high-

quality interpolation of images which exhibit certain characteristic artifacts, such as JPEG images and digital camera images. System 

also present results of a new interpolative image coding method which uses RS along with the well-known JPEG compression scheme. 

These results demonstrate that for relatively low bit rates, the RS-based compression scheme can improve upon JPEG compression 

used  alone, in terms of subjective image quality (for an approximately fixed bit-rate), and in terms of better rate-distortion tradeof. 

 

2.2 Limits on super-resolution and how to break them 

 

Nearly all super-resolution algorithms are based on the fundamental constraints that the super-resolution image should generate 

the low resolution input images when appropriately warped and down-sampled to model the image formation process. (These 

reconstruction constraints are normally combined with some form of smoothness prior to regularize their solution.) In the first part of 

this paper, systems derive a sequence of analytical results which show that the reconstruction constraints provide less and less useful 

information as the magnification factor increases. System also validate these results empirically and show that for large enough 

magnification factors any smoothness prior leads to overly smooth results with very little high-frequency content (however many low 

resolution input images are used.) In the second part of this paper, system proposes a super-resolution algorithm that uses a different 

kind of constraint, in addition to the reconstruction constraints. The algorithm attempts to recognize local features in the low 

resolution images and then enhances their resolution in an appropriate manner. System calls such a super-resolution algorithm a 

hallucination or recogstruction algorithm. System tried our hallucination algorithm on two different datasets, frontal images of faces 

and printed Roman text. System obtained significantly better results than existing reconstruction-based algorithms, both qualitatively 

and in terms of RMS pixel error. 

 

2.3 Sparse Bayesian learning and the relevance vector data security  

 

This proposed introduces a general Bayesian framework for obtaining sparse solutions to regression and classification tasks 

utilizing models linear in the parameters. Although this framework is fully general, system illustrate our approach with a particular 

specialisation that system denote the 'relevance vector machine' (RVM)[8], a model of identical functional form to the popular and 

state-of-the-art 'support vector machine' (SVM)[9]. System demonstrate that by exploiting a probabilistic Bayesian learning 

framework, system can derive accurate prediction models which typically utilise dramatically fewer basis functions than a comparable 

SVM while offering a number of additional advantages. These include the benefits of probabilistic predictions, automatic estimation 

of 'nuisance' parameters, and the facility to utilise arbitrary basis functions (e.g. non-'Mercer' kernels).  

System details the Bayesian framework and associated learning algorithm for the RVM, and give some illustrative examples of its 

application along with some comparative benchmarks. System offers some explanation for the exceptional degree of sparsity obtained, 

and discusses and demonstrates some of the advantageous features, and potential extensions, of Bayesian relevance learning.  

2.4 Empirical filter estimation for sub pixel interpolation and matching 

System studies the low-level problem of predicting pixel intensities after sub pixel image translations. This is a basic subroutine for 

image warping and super-resolution, and it has a critical influence on the accuracy of subpixel matching by image correlation. Rather 

than using traditional frequency-space filtering theory or ad hoc interpolators such as splines, system take an empirical approach, 

finding optimal subpixel interpolation filters by direct numerical optimization over a large set of training examples. The training set is 

generated by subsampling larger images at different translations, using subsamplers that mimic the spatial response functions of real 

pixels. System argues that this gives realistic results, and design filters of various different parametric forms under traditional and 

robust prediction error metrics. System systematically study the performance of the resulting filters, paying particular attention to the 

influence of the underlying image sampling regime and the effects of aliasing (ñjaggiesò). System summarizes the results and gives 

practical advice for obtaining subpixel accuracy. 
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3. PROPOSED DESIGN 

Secure image retrieval through feature encryption and index encryption are closely related. Image features themselves can be 

considered as a special form of search index, where each image is represented by its feature vectors and during retrieval, the query 

imageôs feature is compared to all features in the database. On the other hand, modern indexing schemes are built upon image features 

and allow efficient retrieval by reducing the number of images that need to be compared. Since the encrypted features preserve the 

capability of similarity comparison, they can be used to build efficient indexing schemes.  

 

The content owner has the flexibility either to provide the server with encrypted features and let the server perform the time 

consuming index generation, or to generate the secure index on his/her side to reduce the amount of information that needs to be sent 

to the server. Therefore, the two kinds of approaches represent different trade-offs between user-side computational complexity and 

communication overhead. 

So this proposed technique for image search and secure storage options will be well handled by the APKET (Asynchronous 

Private Key based Encryption Technique) that shows the complete solution to the problem of image retrieval from the cluster of 

random images. This system feature protection schemes that enable similarity comparison between features in the encrypted domain. 

The encrypted features along with encrypted images can protect image content privacy against untrustworthy service providers and 

malicious intruders. The ability to generate encrypted indexes on the user side provides an alternative for secure retrieval with reduced 

communication overhead. In the second part of this section, system discusses the protection of search indexes by exploiting the visual 

words representation of images. Visual words method hierarchically clusters features into a vocabulary tree, following which each 

image is indexed based on this vocabulary tree and represented as a bag of visual words. 

Unlike dedicated servers, cloud servers can be run on a hypervisor. The role of a hypervisor is to control the capacity of operating 

systems so it is allocated where needed. With cloud hosting there are multiple cloud servers which are available to each particular 

client. This allows computing resource to be dedicated to a particular client if and when it is necessary. Where there is a spike in 

traffic, additional capacity will be temporarily accessed by a website, for example, until it is no longer required. Cloud servers also 

offer more redundancy. If one server fails, others will take its place. 

3.1 CLIENT REQUEST METRIC  

Clients are used to create requests, create transactions, send requests through an HTTP handler, and return a response. This 

exchange of messages is an example of inter-process communication. To communicate, the computers must have a common language, 

and they must follow rules so that both the client and the server know what to expect. The language and rules of communication are 

defined in a communications protocol. All client-server protocols operate in the application layer. The application-layer protocol 

defines the basic patterns of the dialogue. To formalize the data exchange even further, the server may implement an API such as 

a web service. The API is an abstraction layer for such resources as databases and custom software. By restricting communication to a 

specific content format, it facilitates parsing. By abstracting access, it facilitates cross-platform data exchange. 

3.2 64-BIT OCTET ENCRYTION PROCESS  

 In many applications of public-key cryptography, user security is ultimately dependent on one or more secret values. Since a 

image is not directly applicable as a key to any conventional cryptosystem, however, some processing of the image is required to 

perform cryptographic operations with it. Moreover, as images are often chosen from a relatively small space, special care is required 

in that processing to defend against search attacks. It is difficult for an opponent to recompute all the keys corresponding to a 

dictionary of images, or even the most likely keys. If the salt is 64 bits long, for instance, there will be as many as 2
64

 keys for each 

image. An opponent is thus limited to searching for images after a image-based operation has been performed and the salt is known. 

3.3 OTC ALLOCATION  

Passwords are used by almost all business applications for authentication. However static passwords have lots of limitations 

and can get hacked; careless employee may write down passwords somewhere; system with saved passwords may be used by various 

users or a malicious user may reset all passwords just to create havoc. Hence it is advisable to move to a more dynamic password 
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scheme like one time passwords or OTC. OTC is way more secure than static passwords as there are no chances to forget or reuse 

passwords. Each time a new password is generated for each login session. Authentication by one time passwords are more reliable and 

user friendly as well. OTC generation can be done by OTC generation algorithms for generating strings of passwords. 

 

3.4 IMAGE RETRIVAL USING APKET  

In order to overcome these difficulties APKET (Asynchronous Private Key based Encryption Technique) was introduced. 

APKET (Asynchronous Private Key based Encryption Technique) is the application of computer vision to the image retrieval 

problem. In this approach instead of being manually annotated by textual keywords, images would be indexed using their own 

infomation contents .The information contents may be color, texture and shape. This approach is said to be a general framework of 

image retrieval .There are three fundamental bases for Content Based Image Retrieval which are information  feature extraction, 

multidimensional indexing and retrieval system design. The color aspect can be achieved by the techniques like averaging and 

histograms. The texture aspect can be achieved by using transforms or vector quantization shown in the figure 1.  

 

Figure 1 shows the architecture of proposed model 

4. RESULTS AND DISCUSSIONS 

 Security-related aspects are one of the main factors hampering further cloud adoption. The inherent multi-tenancy of the 

environment, and the existence of three different actors in a normal scenario the end user, the application provider, and the cloud 

provider, raise a significant number of security issues. A cloud environment presents additional security challenges. Instead of 

operating in a single data center, controlled by one company, cloud applications can operate over a multi-tenant infrastructure from 

different providers. There is a need for extending security best practices to a federated environment. Federated identity and trust have 

been some of the key elements of research and industry since the early days of service-oriented architecture applications. These 

advances can be applied to both the applications accessing the infrastructure, and also to inter-cloud communications. Cross cloud 

solutions also need to potentially consider the networking aspect of the federated infrastructure. Data must not only be stored securely, 

but communications need to be protected with the adequate means. 

  

 For geo-distributed applications, a fully centralized management plane presents some difficulties. Decisions must consider all 

the relevant runtime information collected at the distributed instances. Therefore, decision algorithms can either be run on the 

distributed environment, potentially incurring on significant penalty from the network component, or run on a centralized location, 

after having moved all the information to a single points. In any of these cases, the decision will require the use of parallel computing 

techniques for large-scale services. The cited papers report total computation time in the order of hours and days, making it not well 

suited for a highly dynamic environment. A decentralized management scheme can process most of the monitoring information 

locally, and only exchange a subset of that information with its peers. Some research studies show how decentralized decision making 

can be taken to geo-distributed application, combining the ability to enforce user-defined policies with an added level of resiliency 

over a central solution. 

CONCLUSION  

 The main differentiating aspect of cross-cloud applications is the nature of their physical distribution as an overlay across 

networks and data centers. This characteristic makes the network element critical for an effective deployment and management. In the 
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project system have highlighted how. APKET (Asynchronous Private Key based Encryption Technique) enabled networks can 

become a key element for fully realizing the vision behind these applications, with the ability to provide virtual links with certain 

guarantees, support to seamlessly integrate network-wide services and support for the low-level activities related to WAN-scale virtual 

machine migration. System believe a networked cloud marketplace might provide incentives for the different infrastructure 

stakeholders to collaborate, including the potential for better infrastructure management based on using information about the real 

needs of the applications that use the infrastructure. On the application side, the location dimension greatly impacts application 

architecture and management. Decisions become substantially more complex; a cross-cloud infrastructure provides the required means 

for applications to achieve satisfactory performance for a changing workload of users around the world. The architecture of these 

applications can resemble a dynamic, distributed overlay that raises several challenges regarding how to manage the internal 

application state, provide service reliability, and ensure security requirements. 

 

FUTURE WORK  

          As there are other algorithms that may well be candidates for software implementation in the kernel. It should be quite 

interesting to implement all of these algorithms and to test them on equal footing, using the same hardware, rule-bases, and traffic 

load. Furthermore, it would be interesting to do this comparison with real rule-bases, in addition to synthetic Perimeter-model rules. 

The system leaves such a ñbake-offò for future work. As for GEM itself, the system would like to explore the algorithmôs behavior 

when using more than 4 fields, e.g., matching on the TCP flags, Meta data, interfaces, etc. The main questions are: How best to 

encode the non-range fields? Will the space complexity still stay close to linear? What will be the best order of fields to achieve the 

best space complexity? Another direction to pursue is how GEM would perform with of IPv6, in which IP addresses have 128 bits. 
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Abstractð Irrigation water management is facing organizational changes worldwide. Beginning in the 1980ôs, there have been a 

large scale programs to turn over irrigation management from Government Agencies to organized Water User Associations in a  

number of countries such as Philippines, Indonesia, Senegal, Madagascar, Columbia  and Mexico. This trend has been seen as the 

convergence of a number of policy trends including decentralization, privatization, participation and democratization. This study aims 

to benchmarking performance assessment of water userôs association (WUAs) taken over irrigation water management in the Initial 

Reach of Left Bank Canal Network of Rani Avanti Bai Sagar Irrigation Project (RABSP), Jabalpur, India.  For this purpose, the 

indicators of Water Deliveries, Maintenance, Financial and Sustainability were used. The study was carried out in rabi season of year 

2008 on four minors from initial reach of Left Bank Canal Network of Rani Avanti Bai Sagar Irrigation Project to evaluate irrigation 

performance by different performance indicators In this study, the tail-end supply ratio is varied between 0.20 to 0.58 which is less 

than the reference range of 0.50-0.70 which indicate the poor scheduling of irrigation water and poor maintenance of canal strictures 

which result in water logging in head reach of minor. The delivery timeliness ratio was found to be 1 which is ideal condition. 

Carrying capacity ratio under maintenance indicator varied between 0.81 to 0.99 which indicate siltation of the minor. Poor structure 

ratio is varied in between 0.53 to 0.65 which is much more than the reference range of 0.01 to 0.20 indicates poor maintenance of the 

strictures both by government and WUA. Water fee collection rates were generally good on the all organizations in the command area. 

The collection rate was found to be average 87%. This ratio shows that the cost of irrigation water was generally paid by farmers with 

reference to satisfaction with the irrigation water service delivery. In general, Pipariya WUA was of the most successful farmersô 

organization among all four WUA in the study area. This water user association can be used as benchmarks against which the other 

WUA can be assess their performance. The study results showed that the benchmarking indicators provided the WUA in the basin to 

see where they were placed in comparison with others. As a result, performance assessment and benchmarking can help to improve 

performance of irrigation water management in a canal command area. 

Keywordsð  Benchmarking, Performance indicator, Canal irrigation performance, Water management, Water user association. 

introduction 

IntroductionðPoor water management is certainly one of the most important factor for poor performance of irrigation system. 

Irrigation, the single largest user of the water resources accounts for about 84% of all withdrawals in India [1]. Further, with 

increasing municipal and industrial needs; agricultureôs share of water is likely to go down. Therefore, water management in the canal 

command area is very essential to improve the performance of irrigation project and thus calls for a through diagnostic analysis and 

evaluation of the system as a whole [2]. The performance evaluation studies are envisaged as an auditing exercise not only to assess 

the actual performance as compared to what envisaged at the formulation stage, but also to draw lessons for devising appropriate steps 

for future projects. 

 Recent decades have seen increasing emphasis on change as a critical driver of organizational success [3] [4]. Irrigated 

agriculture is facing organizational changes worldwide. There is a growing recognition worldwide that irrigation water management is 

a service provided to customers with better results when operated by decentralized organizations: this leads to irrigation management 

transfer [5]. 

 Beginning in the 1980ôs, there have been a large scale programs to turn over irrigation management from Government 

Agencies to organized Water User Associations in a  number of countries such as Philippines, Indonesia, Senegal, Madagascar, 

Columbia  and Mexico [6]. This trend has been seen as the convergence of a number of policy trends including decentralization, 

privatization, participation and democratization. A result of this has been órolling back of the boundaries of the stateô within the 

irrigation sector. Participatory irrigation management refers to the programs that seek to increase farmers direct involvement in system 

management, either as a compliment or as a substitute for the state role.  

The acceptance of Participatory Irrigation Management (PIM) was powered by the dismal state of irrigation systems itself. 

Non-irrigated fields because of undependable water flows, indiscriminate use of water by head-enders depriving the same to the tail 

enders, inequitable distribution and resulting conflicts created a situation where the  WU A  ensures  greater  water  control  by  
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farmers  and  fairness  in  water distributions [7].  Greater  water  control  by  farmers  permits  less  water  to  be  used  per  unit  of 

production,  which  translates  into  reduced  energy  consumption,  water logging  and salinity [8]. 

Irrigation performance assessment is an important management tool to aid in providing sound water service delivery. 

Performance assessment in irrigation and drainage can be defined as the systematic observation, documentation and interpretation of 

activities related to irrigated agriculture with the objective of continuous improvement [9]. There is a clear relationship between 

performance assessment and organizational excellence. The latter can be defined as ñOrganizational excellence an outstanding 

practice in managing organizations and delivering value for all stakeholdersò [10]. Recently, academicians, practitioners and 

researchers have debated on development of new approaches, looking for better ways to measure and determine organizational 

performance more rapidly and reliably. 

Performance indicators are a powerful tool for identifying deficiencies in irrigation district management [11]. A set of 

performance indicators was developed by the International Water Management Institute (IWMI) and likewise a new set of 

performance indicators called óóbenchmarking indicatorsôô was developed by International Program Technology and Research in 

Irrigation and Drainage (IPTRID) to assess the performance of irrigation organizations [12] [13]. 

Benchmarking can be defined as a systematic process for securing continual improvement through comparison, using 

indicators, with relevant and achievable internal and/external norms and standards. It can compare past and present performance, as 

well as the performance of (otherwise similar) entities, and/or compare a performance against a relevant set of 'best practices'. 

Benchmarking is a very powerful management tool widely accepted all over the world for analyzing and improving the performance 

of water resources projects [14] [15]. The benchmarking indicators cover a range of process service delivery, financial and 

environmental management. Also, the productive efficiency are essentially for comparison of scheme outputs against key inputs (land, 

water) and allow organizations to see where they are placed in comparison with others. The process indicators can then be used to 

investigate which processes are contributing well or poorly to this output relative to similar process on other schemes [16]. 

Performance assessment through key indicators has become a standard practice in the irrigation water management sector in 

many countries. Dozens of irrigation performance indicators have been proposed over the years. But they still receive relatively little 

use, and that use is mostly by researchers and agencies rather than managers. David E. Nelson describes performance indicators which 

can be applied within the limited time, money, and information resources available to the typical manager or water users association 

[17]. Indicators are oriented toward items that directly or indirectly affect water deliveries, rather than indicators like crop yields that 

are also affected by other factors. These indicators are also oriented toward the existing system, aspects which do not require major 

modification of the infrastructure. 

Materials and MethodsðThe area selected for the present study is a part of Left Bank Canal of RABSP. Command of 

Dhulakheda, Pipariya, Jhansi and Jamuniya Minor of Left Bank Canal (LBC) was considered for this study. Command area lies 

between latitude 23
0
 02ô 21ò to 23

0 
04ô 53òN and longitude 79

0 
41ô 14ò to 79

0 
43ô 19òE in the Jabalpur district of Madhya Pradesh. 

The Dhulakheda, Pipariya, Jhansi and Jamuniya minor starts at 47.62km, 45.50km, 51km, 52km on LBC respectively  and 

commanded about 1058 ha. The climate of the study area is subtropical monsonic characterized by an oppressive hot summer, high 

humidity and chilly winter. The temperature beings to rise rapidly from about March till May, which is generally the hottest month. 

The average annual temperature of the study area is 25.7º C. The mean maximum temperature ranges between 42.2º C and 25.8º C and 

mean minimum temperature ranges between 26.7º C and 9.2º C. As the project area lies in hot zone, the variation in humidity is quite 

large. Most of the land in the study area comes under class-II of land capability classification and as per land irritability classification 

the area falls under class-B. The water holding capacity in the study area is 16.0 cm, which is favorable for plant growth. The major 

crops grown in the area during rabi season are Wheat, Gram, Lentil, Pea, Arhar and some Vegetables crops and in kharif season the 

main crops are paddy. Information of sowing and harvesting of different crops, their duration and the cropping pattern of the study 

area were collected from the different sources including contacts with the local farmers and revenue records of the village. The soil of 

the study area is clay-loam. The details of soil characteristics were collected from Soil Testing Department of M.P. govt. In the testing 

of 763 soil samples they observed that soil of the study area have low phosphorous, medium Nitrogen and medium potassium. 

In this study Data comprising Water Deliveries, Maintenance, Financial and Sustainability of irrigation command area were 

collected through the methods of measurements, survey and estimation. Some of the recommended performance indicators were not 

considered due to irregular and unavailability of reliable data. The indicator were calculate as follows: 

Water Deliveries 

1. Tail-end Supply Ratio: The simplest indicator of water delivery performance is whether adequate water is reaching the farmers at 

the end of the canal system. The Tail-end Supply Ratio is the number of days that sufficient water reached the end of the canal system, 

divided by the total number of days. Ideally, this ratio would be close to one. TSR is simple and inexpensive, but is only a qualitative 

indicator. It is based on the common situation that irrigators at the end of the canal are usually the ones shorted. 

TSR = Ns / Nt 

 Where, 

Ns is the number of days that sufficient water reached the end of the canal system 

Nt is the total number of days the canal system was delivering water. 
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2. Delivery Timeliness Ratio: If water is delivered on request, an analysis of timeliness may be possible from the individual water 

order records. The Delivery Timeliness Ratio is the number of orders where water was delivered within the target time of the 

requested date, divided by the total number of orders. Ideally, this ratio would equal one. If there is a difference in DTR between the 

upper part of the canal system and the lower end or DTR is low, or lower than normal, this may be occur due to reasons like, if 

demand exceed the canal capacities, if demand exceed the available water supply, or the water supply itself miss-managed or it could 

also be caused by poor maintenance or management of the diversion dam, pump stations, or canals. 

DTR = Nt/NT 

 Where, 

  Nt  is the number of orders where water was delivered within the target time. 

  NT is the total number of orders (from the individual water order records). 

Maintenance 

1. Carrying Capacity Ratio: Canal capacity can indicate problems related to sediment deposits, erosion, vegetation, or possibly 

inadequate capacity of some structures. The Carrying Capacity Ratio is the actual capacity for the selected canal, divided by its 

designed capacity [18]. The ideal ratio would be one. In applying this indicator, flow should be measured at the designed water level 

or head. It is possible to operate a canal at a higher flow than its actual capacity, by operating the canal too full and reducing canal 

freeboard to an unsafe margin. 

CCR = Ca/Cd 

 Where, 

 Ca is actual canal capacity for the selected canal (measured at designed head) 

  Cd is the designed canal capacity for the selected canal. 

2. Poor Structure Ratio: The Poor Structure Ratio is the number of structures in poor condition, divided by the total number of 

structures. Poor can be defined as a structure not functioning adequately, or at risk of failing during the coming year. Ideally, this ratio 

should be zero [19]. 

PSR = NP/NT 

 Where, 

  NP is the number of structures in poor condition (not functioning adequately or at risk of failure) 

  NT is the total number of structures on the system. 

Financial: 

1. Fee Collection Performance: Fee Collection Performance is the annual irrigation fees collected, divided by the total annual fees 

assessed. This indicates the effectiveness of the collection program, but it can also be affected by the economic condition of the 

irrigators and the degree to which the irrigators feel the system is worth supporting. Values greater than 1 are possible if some 

delinquent assessments from previous years are collected. 

FCP = Fc / Fa 

 Where, 

Fc is the annual amount of water charges collected. 

Fa is the annual amount of water charges assessed. 

2. Manpower Numbers Ratio: The Manpower Numbers Ratio, which is the number of staff (full-time equivalent) divided by the 

total irrigated area. The optimum value for this indicator may vary widely among different regions of the world, because of differences 

in labor productivity and irrigation intensity [20]. 

MNR = Ns/At 

  Where, 

 Ns is number of staff (full-time equivalent) 

  At is total irrigated area 

Sustainability:  

1. Sustainability of Irrigated Area: Sustainability of Irrigated Area is the current irrigated area, divided by the initial irrigated area 

when the system was first fully developed. A trend toward reduced area generally indicates that the system is not sustainable (for 
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water supply, environmental, or economic reasons). If area has increased significantly from the designed area, it may indicate that the 

water supply is now distributed over too much land, or delivery capacities are being exceeded.  

SIA = Ac/Ai 

 Where, 

  Ac is current total irrigated area. 

  Ai is total irrigated area when system development was completed. 

2. Relative Groundwater Depth: Relative Groundwater Depth is the actual groundwater depth, divided by the Critical minimum 

depth needed for good crop production. This ratio should be greater than one, preferably at all locations and for the whole season. If 

the ratio is getting closer to one over time, it may indicate a need for improved drainage. Minimum depth should be based on the most 

sensitive crop grown in the area; one meter is a value frequently used. Where wells are used as a source of water, increasing depth to 

groundwater over time usually indicates groundwater over drafting. 

RGD = Da/Dm 

 Where, 

  Da is actual depth to the water table. 

   Dm is the minimum intended depth to the water table, based on most sensitive crop 

3. Area/Infrastructure Ratio: A key variable affecting the economic sustainability of a system is the Area/Infrastructure Ratio, 

which can be roughly defined as the irrigated area divided by the total length of canals and laterals. The critical value for this variable 

is determined by the economics of the region. 

AIR = At/Lc 

 Where, 

   At is the total irrigated area. 

  Lc is the total length of canals and laterals on the system. 

Results and DiscussionsðThese performance indicators were evaluated through field visits, analyzing survey and collecting 

information from water resources department, (M.P.). Table 1 shows the results obtain for the Jamuniya, Jhasi, Pipariya and 

Dhulakheda minors. 

Table 1 Performance Indicator for  Jamuniya, Jhasi, Pipariya and Dhulakheda Minors. 

Parameters 
Performance 

Indicator  

Name of Command Area Reference 

range Jamuniya Jhansi Pipariya Dhulakheda  

Water 

Deliveries 

Tail-end Supply 

Ratio 
0.208 0.25 0.58 0.416 0.50-0.70 

Delivery Timeliness 

Ratio 
1 1 1 1 0.72-0.90 

Maintenance 

Carrying Capacity 

Ratio 
0.918 0.94 0.993 0.811 0.60-1.26 

Poor Structure Ratio 0.5357 0.647 0.622 0.645 0.01-0.20 

Financial 

Fee Collection 

Performance 
0.95 0.9 0.8 0.82 0.62-1.0 

Manpower Numbers 

Ratio 
0.0142 0.0196 0.0066 0.0083 

0.0004-

0.001 

Sustainability 

Sustainability of 

Irrigated Area 
0.325 0.246 0.416 0.436 0.50-1.0 

Relative Ground 

Water Depth 
1.5 1.5 1.5 1.5 >1 

Area/Infrastructure 

Ratio 
21.53 22.66 40 27.58 35 

 
A common practice in irrigation supply is to apply water to the root at the required time, amount and quality. In this study, 

the tail-end supply ratio is varied between 0.20 to 0.58 which is less than the reference range of 0.50-0.70 which indicate the poor 

scheduling of irrigation water and poor maintenance of canal strictures which result in water logging in head reach of minor. The 

delivery timeliness ratio was found to be 1 which is ideal condition. 
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Carrying capacity ratio under maintenance indicator varied between 0.81 to 0.99 which indicate siltation of the minor. Poor 

structure ratio is varied in between 0.53 to 0.65 which is much more than the reference range of 0.01 to 0.20 indicates poor 

maintenance of the strictures both by government and WUA. 

Water fee collection rates were generally good on the all organizations in the command area. The collection rate was found to 

be average 87%. This ratio shows that the cost of irrigation water was generally paid by farmers with reference to satisfaction with the 

irrigation water service delivery. In general, Pipariya WUA was of the most successful farmersô organization among all four WUA in 

the study area. This water user association can be used as benchmarks against which the other WUA can be assess their performance. 

ConclusionðThis study provides support for literature claiming that performance of irrigation water management should be 

assessed in the light of integrated approach. Analyses in this study show the bench-marking performance of WUAs in canal command 

area and may be lead to searching for best practices, regenerative ideas and highly effective operating procedures considering the 

experience of others. As a result, performance assessment and benchmarking can help to improve the water delivery, financial and 

production performance in a canal command area. 
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Abstractð The International Diabetes Federation (IDF)ôs Diabetes Atlas reports that India has the highest number of people with 

diabetes in the world, and hence considered to the ñDiabetes Capital of the Worldò. Currently, 40.9 million Indians are estimated to 

be suffering from diabetes. By 2025, this number will rocket to 69.9 million, and potentially 85 million by 2030. It is considered 

that nearly 14-22% of the population across India fall in the pre-diabetic condition. These people could get diabetes within a 

decade. Diabetes affects the eye in various ways and one of the ways is Diabetic Retinopathy. Diabetic retinopathy (DR) refers to 

damage to the retina caused by abnormal blood flow related to diabetes mellitus, which can potentially lead to severe loss of vision. 

Annual retinal examination and early detection of DR can considerably reduce the risk of visual loss in diabetic individuals. The 

analysis therefore indicates the need of detecting Diabetic Retinopathy at its early stage and preventing the loss of vision in diabetic 

patients. In this paper, one of the automatic methods of detection of DR levels in humans is adopted and implemented using 

MATLAB. The method involves the processing of fundus images in MATLAB and detecting the level of Diabetic Retinopathy in 

patients. 

Keywords - Diabetic Retinopathy, SVM classifier, Feature Extraction, Hemorrhages, Macula Edema, Exudates, Neural Network.   

INTRODUCTION 

The Diabetic Retinopathy is a disease affecting the human eye. The humans suffering from diabetes have high level of glucose in the 

blood[22] Due to this, the blood vessels of retina may get damaged, thus affecting the vision. The retina is the light-sensitive tissue at 

the back of the eye. A healthy retina is necessary for good vision.  

The method implemented in this paper involves automatic detection of DR levels by processing the fundus images taken from a 

fundus camera. 

 

Figure.1: Fundus image  

 

 

The Diabetic Retinopathy is divided into three levels depending upon the features present in the DR affected fundus images. [20][1]. 

The fundus images are pre-processed involving Grey Scale Conversion of RBG fundus images followed by removing of noise using 

Median Filtering Technique and finally improving the contrast of images using Histogram Equalization technique. The pre-processed 

fundus images are then fed for Segmentation using Histogram Segmentation Technique.  The segmented output is further fed to 
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feature extraction level wherein various feature of segmented output is calculated. The feature vector is then designed based on the 

features extracted which are then fed to an SVM classifier.  The SVM classifier is designed in such a way that it measures the level of 

DR in patients based on the type (Haemorrhages, Macula Edema and Exudates) of structures present in the fundus image[9]. 

Haemorrhages result due to leakage of retinal blood vessels. They have a similar red colour to the vessels.It indicates Mild Diabetic 

Retinopathy.  Macula Edema is retinal thickening within 2 disc diameters of the centre of the macula, results from retinal 

microvascular changes that compromise the blood-retinal barrier, causing leakage of plasma constituents into the surrounding retina. It 

indicates Moderate Diabetic Retinopathy. Exudates are bright yellow-white deposits on the retina due to the leakage of blood from 

abnormal vessels. It indicates Severe Diabetic Retinopathy.  

FUNDUS IMAGE PRE-PROCESSING 

Pre-processing of fundus images is required in order to obtain an image which is noise free and contrast enhanced. The pre-processing 

of Fundus images includes the following steps: 

¶ Conversion of RGB to grey scale image 

¶ Noise removal using Median Filtering 

¶ Histogram Equalization for contrast enhancement 

 

Figure 2: Output of Pre-processed Fundus images 

SEGMENTATION USING H ISTOGRAM THRESHOLDIN G 

In Histogram Thresholding, based on the histogram obtained for a particular pre-processed image, a threshold point is selected. This 

threshold value will segment the image in order to obtain the required contour (region of interest).  

 

Figure3a: Output of Segmentation of Fundus Images- presence of Haemorrhages 
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Figure3b: Output of Segmentation of Fundus Images- presence of Macula Edema 

 

Figure3c: Output of Segmentation of Fundus Images- presence of Exudates 

FEAUTRE EXTRACTION  

The feature extraction includes evaluating the various features of a segmented image in order to form a feature vector required to input 

the SVM classifier. The feature extraction is a process wherein various features of the segmented image are extracted. In order to 

capture the spatial dependence of grey-level values, a two-dimensional dependence matrix known as a grey-level co-occurrence 

matrix (GLCM) is extensively used. The grey-level co-occurrence matrix P [i, j] is defined by first specifying a displacement vector d 

= (dx, dy) and counting all pairs of pixels separated by ódô having grey levels óiô and ójô [23]. 

The following are the features which are extracted from segmented images: 

1. ENERGY: Energy corresponds to the mean squared value of the image typically measured with respect to the global mean 
value. Energy of an image returns the sum of squared elements in the GLCM. 

           
2

,

[ ( , )]
i j

Energy p i j=ä                   (1)  

2. CONTRAST: The contrast function enhances the contrast of an image. Contrast of an image returns a measure of the 
intensity contrast between a pixel and its neighbour over the whole image. 

 
2

,
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Contrast i j p i j= -ä          (2) 

 
3. CORRELATION: The operation called correlation is closely related to convolution. In correlation, the value of an output 

pixel is also computed as a weighted sum of neighbouring pixels. The difference is that the matrix of weights, in this case 
called the correlation kernel, is not rotated during the computation. The correlation operation therefore returns a measure of 
how correlated a pixel is to its neighbour over the whole image. 
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4. HOMOGENEITY: Homogeneity reflects the uniformity of several pixels in an image and expresses how similar all of them 
are. Homogeneity of image returns a value that measures the closeness of the distribution of elements in the GLCM to the 
GLCM diagonal. 

,

[ ( , )]

[1 | |]i j

p i j
Homogeneity

i j
=

+ -
ä              (4) 

5. ENTROPY: Entropy is a feature which measures the randomness of grey-level distribution.  

 

,

( , )*log2( ( , ))
i j

Entropy p i j p i j=-ä               (5)   

 

The features extracted are fed to SVM classifier to classify the mages for levels of DR in patients. 

 

CLASSIFICATION  USING SVM CLASSIFIER  

In machine learning, support vector machines (SVMs, also support vector networks
 
are supervised learning models with associated 

learning algorithms that analyze data and recognize patterns, used for classification. 

 

Figure 4: SVM Technique 

The SVM classifier is a technique in which, the classifier undergoes two phases: Learning/Training phase and Testing Phase. The 

Learning Phase is wherein the classifier is made to learn the known set of images. Here the feature vector of each known image is fed 

to the classifier and the output is labeled accordingly. The Testing Phase is wherein the unknown imagesô feature vector is fed to the 

classifier and based on its mapping with the Learning Phase, the image is classified appropriately. The table 1.1 shows the training 

data images along with its features extracted in order to train SVM for detection of macula Edema. The presence of Macula Edema 

indicates Moderate Level of Diabetic Retinopathy. The table 1.2 shows the training data images along with its features extracted in 

order to train SVM for detection of Exudates. The presence of Exudates indicates Severe Level of Diabetic Retinopathy. The table 1.3 

shows the training data images along with its features extracted in order to train SVM for detection of Hemorrhages. The presence of 

Hemorrhages indicates Mild Level of Diabetic Retinopathy. 

Table1a: Training image-sets to SVM for detection of Macula Edema 

 Feature Extraction 

Training data 

Images  

Energy Correlation Contrast Homogeneity Entropy 

Tr_image1 2.3437e-007 0.0224 1.4515e+006 0.0043 0.9987 
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Table 1b: Training image-sets to SVM for detection of Exudates 

 

Tr_image2 2.3785e-007 0.0081 1.5259e+006 0.0043 0.9995 

Tr_image3 2.3437e-007 0.0224 1.4515e+006 0.0043 0.9987 

Tr_image4 2.3650e-007 0.0266 1.4063e+006 0.0044 0.9992 

Tr_image5 2.3353e-007 0.0099 1.4135e+006 0.0042 0.9985 

Tr_image6 2.3489e-007 0.0182 1.4112e+006 0.0044 0.9988 

Tr_image7 2.3785e-007 0.0081 1.5259e+006 0.0043 0.9995 

Tr_image8 2.3444e-007 0.0272 1.4721e+006 0.0042 0.9987 

Tr_image9 2.3890e-007 0.0107 1.6075e+006 0.0043 0.9996 

Tr_image10 2.3870e-007 0.0171 1.3228e+006 0.0045 0.9996 

Tr_image11 2.3599e-007 0.0178 1.3786e+006 0.0045 0.9991 

Tr_image12 4.3353e-006 -0.0070 8.6766e+004 0.0152 0.9987 

Tr_image13 4.4948e-006 -0.0042 7.6070e+004 0.0153 1.0000 

Tr_image14 4.4581e-006 -0.0058 8.2679e+004 0.0149 0.9999 

Tr_image15 4.3973e-006 -0.0042 8.2831e+004 0.0155 0.9994 

Tr_image16 4.3317e-006 -0.0070 8.1668e+004 0.0152 0.9986 

Tr_image17 4.3261e-006 -0.0124 9.2363e+004 0.0149 0.9985 

Tr_image18 4.3803e-006 -0.0106 7.8395e+004 0.0149 0.9993 

Tr_image19 4.3527e-006 -0.0053 7.6950e+004 0.0146 0.9989 

Tr_image20 4.4061e-006 -0.0110 7.8107e+004 0.0148 0.9995 

 Feature Extraction 

Training data 

Images  

Energy Correlation Contrast Homogeneity Entropy 

Tr_image1 4.5775e-005 0.0581 1.1252e+006 0.0015 0.0267 

Tr_image2 1.0624e-004 -0.0056 1.2374e+005 0.0217 0.1486 

Tr_image3 2.4432e-004 -0.0176 9.8072e+004 0.0227 0.0758 

Tr_image4 1.0036e-004 0.0900 1.0062e+005 0.0202 0.1554 
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Table1c: Training image-sets to SVM for detection of Haemorrhages 

Tr_image5 1.7352e-004 0.1678 8.5385e+004 0.0072 0.1003 

Tr_image6 3.7736e-004 -0.0799 1.3047e+005 0.0093 0.0528 

Tr_image7 4.1590e-005 0.0186 9.2517e+004 0.0166 0.3046 

Tr_image8 3.7649e-005 -0.0297 8.4959e+004 0.0159 0.3276 

Tr_image9 1.4096e-004 -0.0204 1.0413e+005 0.0167 0.1186 

Tr_image10 1.9732e-004 0.0152 8.5114e+004 0.0073 0.0903 

Tr_image11 5.1073e-004 -0.0292 1.2065e+006 0.0013 0.0032 

Tr_image12 5.1073e-004 -0.0292 1.2065e+006 0.0013 0.0032 

Tr_image13 0 0 0 0 0 

Tr_image14 0 0 0 0 0 

Tr_image15 4.3706e-004 -0.0267 1.2646e+006 0.0013 0.0037 

Tr_image16 0 0 0 0 0 

Tr_image17 0 0 0 0 0 

Tr_image18 7.1332e-005 0.0394 2.2738e+006 0.0012 0.0182 

Tr_image19 0.0051 -0.1225 2.5595e+005 0.0054 0.0016 

Tr_image20 0 0 0 0 0 

 Feature Extraction 

Training data 

Images 

Energy Correlation Contrast Homogeneity Entropy 

Tr_image1 2.9869e-005 -0.0136 1.0753e+005 0.0122 0.3868 

Tr_image2 2.8842e-005 0.0472 1.0139e+005 0.0150 0.3964 

Tr_image3 2.8106e-005 0.0501 6.7139e+004 0.0144 0.4037 

Tr_image4 2.9389e-005 0.0507 1.0292e+005 0.0169 0.4093 

Tr_image5 7.1332e-005 0.0394 2.2738e+006 0.0012 0.0182 

Tr_image6 7.1332e-005 0.0394 2.2738e+006 0.0012 0.0182 

Tr_image7 0.0051 -0.1225 2.5595e+005 0.0054 0.0016 

Tr_image8 4.1590e-005 0.0186 9.2517e+004 0.0166 0.3046 
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RESULTS 

The Diabetic Retinopathy (DR) level in humans can be detected by scanning the human fundus image for the presence of Macula 

Edema, Haemorrhages and Exudates. Macula Edema indicates Moderate level of DR, Haemorrhages indicates Mild Level of DR and 

Exudates indicate Severe level of DR in humans. The SVM classifier is trained with 100 fundus images which show different levels of 

DR.  The input test image fed to the classifier appropriately classifies the level of DR based on the training of SVM Classifier.  

The segmented output as shown in figure (3a) shows presence of Haemorrhages. The features are extracted of this 

segmented image and then the features are subjected to SVM classifier. The output of the classifier is as shown in figure 

(5a). The segmented output as shown in figure (3b) shows presence of Macula Edema. The features are extracted of this 

segmented image and then the features are subjected to SVM classifier. The output of the classifier is as shown in figure 

(5b). The segmented output as shown in figure (3c) shows presence of Exudates. The features are extracted of this 

segmented image and then the features are subjected to SVM classifier. The output of the classifier is as shown in figure 

(5c). 

 

Figure 5a: SVM classifier output showing patient suffering from Mild DR 

Tr_image9 3.7649e-005 -0.0297 8.4959e+004 0.0159 0.3276 

Tr_image10 1.4096e-004 -0.0204 1.0413e+005 0.0167 0.1186 

Tr_image11 1.0624e-004 -0.0056 1.2374e+005 0.0217 0.1486 

Tr_image12 2.4432e-004 -0.0176 9.8072e+004 0.0227 0.0758 

Tr_image13 1.0036e-004 0.0900 1.0062e+005 0.0202 0.1554 

Tr_image14 2.3353e-007 0.0099 1.4135e+006 0.0042 0.9985 

Tr_image15 2.3489e-007 0.0182 1.4112e+006 0.0044 0.9988 

Tr_image16 2.3785e-007 0.0081 1.5259e+006 0.0043 0.9995 

Tr_image17 2.3444e-007 0.0272 1.4721e+006 0.0042 0.9987 

Tr_image18 4.3317e-006 -0.0070 8.1668e+004 0.0152 0.9986 

Tr_image19 4.3261e-006 -0.0124 9.2363e+004 0.0149 0.9985 

Tr_image20 4.3803e-006 -0.0106 7.8395e+004 0.0149 0.9993 
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Figure 5b: SVM classifier output showing patient suffering from Moderate DR 

 

Figure 5c: SVM classifier output showing patient suffering from Severe DR 

CONCLUSION 

The method adopted in this paper for early detection of DR disease in humans is reliable and shows accurate results. The method 

implemented can be used for screening of patients eyeballs for detecting level of DR in a cost effective manner.This technique helps in 

determining levels of DR in its early stage and thus preventing vision loss. 
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Abstract: Chain sampling plan is developed  for a truncated life test when the life time  of an item follows Weibull distribution are 

provided in this manuscript. The design parameters such as the minimum sample size and the acceptance number are obtained by 

satisfying the consumerôs risks at the specified quality levels, under the assumption that the termination time and the number of  items 

are pre-fixed, the results  are discussed with the help of tables and examples 

Keywords  - Truncated life test,Weibull distribution, Chain sampling plan, Operating characteristics,  Consumerôs risk, 

Producerôs risk . 

1. INTRODUCTION:  

Sampling plans often used to determine the acceptability of  lots of items. Although in recent years more emphasis is placed 

on process control and off-line quality control methods, acceptance sampling remains as a major tool of many practical quality control 

system. In acceptance sampling, if the quality variable is the lifetime of an item, the problem of acceptance sampling is known as the 

reliability sampling, and the test is called the lifetest. Acceptance sampling has been one of practical tools for quality assurance 

applications, which provide a general rule to the producer and the consumer for product acceptance determination. It has been shown 

that variables sampling plans requires less sampling compared with attributes sampling plans. Thus, variables sampling plans become 

more attractive and desirable especially when the required quality level is very high or the allowable fraction non-conforming  is very 

small.  

One can use the truncated life test, where the test can be performed without waiting until all test items fail, that reduces the 

test time and money significantly. In most acceptance sampling plans for a truncated life test, major issue is to determine the sample 

size from the lot under consideration. The problem considered here is that of finding the minimum sample size, when the life test is 

terminated at a preassigned T, where the number of failures is recorded until the pre specified time. If the number of failures observed 

is not greater than the specified acceptance number, then the lot will be accepted. Using life tests one may find the probability of 

acceptance, minimum sample size put on test and the minimum ratio of true  average life to the specified average life or quality level 

subject to the consumerôs risk. These life tests are studied by many authors using the different statistical distributions, More recently, 

Aslam and Jun [1] proposed the group acceptance sampling plan based on the truncated life test when the lifetime of an item follows 

the inverse Rayleigh and Log-logistic distribution, Kantam R.R. L., Rosaiah K. and Srinivasa Rao G. [12] discussed acceptance 

sampling based on life tests with Log-logistic models. Rosaiah K. and Kantam R.R.L. [13] discussed acceptance sampling based on 

the Inverse Rayleigh distribution. Gupta and Groll(1961), Baklizi and EI Masri(2004), and Tsai, Tzong and Shou(2006), Balakrishnan, 

Victor Leiva & Lopez (2007),[5]. All these authors developed the sampling plans for life tests using single acceptance sampling. 

  In this paper a new approach of designing Chain  sampling plan  for truncated life test is proposed assuming that the 

experiment is truncated at preassigned time ,when the lifetime of the items follows,Weibull distribution .The test termination time and 

the mean ratioôs are specified. The design parameter  is obtained such that it satisfies the consumerôs risk. The probability of 

acceptance  are also determined when the life time of the items follows the above distribution .The tables of the design parameter are 

provided for easy selection of the plan parameter. The results are analysed with the help of tables and examples. 

 

2. GLOSSARY OF SYMBOLS: 

n      -       Sample size 

ɚ      -       Shape parameter 
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ů      -       Scale parameter 

Ŭ      -       Producerôs risk 

T      -       Prefixed time 

ɓ      -       Consumerôs risk 

d      -       Number  of defectives 

p0      -      Failure probability 

L(p) -    Probability of acceptance 

i     -         Acceptance criteria 

 

3. WEIBULL DISTRIBUTION : The cumulative distribution function of the Weibull distribution is given by  
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Where shape parameter  ɚ = 2,  ů is the scale parameter. If some other parameters are involved, then they are assumed to be 

known, for example, if shape parameter of a distribution is unknown it is very difficult to design the acceptance sampling plan. In 

quality control analysis, the scale parameter is often called the quality parameter or characteristics parameter. Therefore it is assumed 

that the distribution function depends on time only through the ratio of   t/ů.       

      

4. CHAIN SAMPLING PLAN :          Chain Sampling Plan 

(ChSP-1) proposed by Dodge  (1955) making use of cumulative results of several samples help to overcome the shortcomings of the 

Single Sampling Plan The distinguish feature is that the current lot under inspection can also be accepted if one defective unit is 

observed in the sample provided that no other defective units were found in the samples from the immediately preceeding i lots, i.e. 

the chain. It avoids rejection of a lot on the basis of a single nonconfirming unit and improves the poor discrimination between good 

and bad quality. When large samples are not practicable, and the use of c = 0 plan is warrented, for example, when an extremely high 

quality is essential the use of chain sampling plan is often recommended The conditions for application and operating procedure of 

chsp-1 are as follows 

 

4.1 CONDITIONS FOR APPLICATION OF ChSP -1:  

The cost of destructiveness of testing is such that a relatively small sample size is necessary, although other factors make a large 

sample desirable. 

1) The product to be inspected comprises a series of successive lots  produced by a continuing process. 

2) Normally lots are expected to be of essentially the same quality.  

3) The consumer has faith in the integrity of the producer.. 
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4.2 OPERATING PROCEDURE OF CHAIN SAMPLING PLAN  The plan is implemented in the following way:  

                 1) For each lot, select a sample of  n units and test each unit for conformance to 

the specified requirements.       2) Accept the lot if d (the observed number of defectives) is zero in the  sample of n units, and 

reject if d > 1.     3) Accept the lot if d is equal to 1 and if no defectives are found in the immediately preceeding i samples of size n.  

4.3 OPERATING PROCEDURE OF CHAIN SAMPLING PLAN FOR THE LIFE TESTS  

1) For each lot, select a sample of  n units and test each unit for conformance to the specified requirements during     the time t0 .    

 2) Accept the lot if d (the observed number of defectives during the time t0 )  is zero in the  sample of n units, and reject if d > 1.   

 3) Accept the lot if d is equal to 1 and if no defectives are found in the immediately preceeding i samples of size n during the time t0. 

 

The Chain sampling Plan is characterized by the parameters n and i. We are interested in determining the sample size 

required for in the case of  Weibull distribution and various values of test termination ratios. The  probability (Ŭ) of rejecting a  good 

lot is called the producerôs  risk, whereas the probability(ɓ) of accepting a bad lot is known as the consumerôs risk. Often the consumer 

risk is expressed by the consumerôs confidence level. If the confidence level is p* then the consumerôs risk will be ɓ = 1- p*.We will 

determine the sample size so that  the consumerôs risk does not exceed a given value ɓ. 

  The probability of acceptance can be regarded as a function of the deviation of specified average from the true average. This 

function is called operating characteristic (oc) function. Once the minimum sample size is obtained one may be interested to find the 

probability of acceptance of a lot when the quality of the product is good enough. The probability of acceptance  in the case of chain 

sampling plan is calculated using the following equation is given by 

                                   Pa(p)  = (1-p)
n

+ np(1-p)
1-n
(1-p)

ni
 ----------------------   (2)  

The time termination ratio  t/ů0  are fixed as 0.628, 0.942, 1.257, 1.571, 2.356, 3.141, 4.712, the consumerôs risk ɓ as 0.25, 0.10, 0.05, 

0.01 and the mean ratios ů/ů0 are fixed as  2, 4, 6, 8, 10 and 12. These choices are consistent with Gupta and  Groll (1961), Gupta 

(1962), Kantam et al (2001), Baklizi and EI Masri (2004), Balakrishnan et Al (2007). For various time termination ratios the design 

parameter values n are obtained by substituting the failure probability at the worst case in the equation (2) using the inequality 

 

                     
b¢)( 0pL

   

 where p0 is the failure probability at ů = ů0 and are presented in Table 1.The probability of acceptance for Chain sampling plan are 

also calculated for various time termination ratios and mean ratios  and are presented in Table 2 when the  life time of an item follows 

Weibull distribution.   
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5.FLOWCHART:           

 The following is the operating procedure of Chain sampling  plan for the life tests in the form of a flow chart  

 

 

 

 

 

 

 

  

                                                                                

 

 

                                                                            

 

 

 

 

 

           

 

 

                                          

6.DESCRIPTION OF TABLES AND AN EXAMPLE:  

Assume that the life time distribution is an  Weibull  distribution when the acceptance criteria (previous lots number) is 

predefined as i = 2, and that the experimenter is interested in knowing that the true mean life is atleast 1000 hours with confidence 

075. Based on consumerôs risk values and the time termination ratio, the minimum sample size is determined using the chain sampling 

plan for truncated life test. It is  desired to stop the experiment at 628 hours with ɓ= 0.25., then the required n from Table 1 is 4. If 

during 628 hours no failures out of 4 are observed then the experimenter can assert, with a confidence level of 0.75 that the average 

life is at least 1000 hours,and,accept the lot,  if one non conforming unit is observerd, provided that no failure occurs  in the i 

preceeding samples, and otherwise reject the lot. From the Table 2, one can observe that  the  probability of acceptance for this 

sampling is 0.801056, when ů/ů0 = 2. For the same measurements and plan parameters, the probability of acceptance is 0.999720, 

         Draw the    

sample of size  n 

Count the number 

of defectives d during           

time t0 

d = 0 d = 1 d1 >1 

 

Accept the lot 

 

Reject the lot 

Accept the lot ,if 

zero defectives in i 

previous lots 

  Start 
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when the ratio of the unknown average  life is 12. For this sampling plan  with (n = 4, i= 2, t/ů0= 0.628) and ɓ = 0.25 under Weibull  

distribution, the values of the operating characteristic function from Table 2 as follows 

 

 

 

 

 

FIGURE 4:  

 

 

OC curve for Probability of acceptance against ů/ů0 for the Chain Sampling Plan when the  life time of the item follows 

Weibull distribution.  
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Table 1: Minimum sample size (n) for  Chain sampling  plan when the life time of the item follows Weibull distribution  

 

ɓ i 

t/ů0  

0.628 0.942 1.257 1.571 2.356 3.141 3.927 4.712 

0.25 

1 5 5 2 2 1 1 1 1 

2 4 2 1 1 1 1 1 1 

3 4 2 1 1 1 1 1 1 

4 4 2 1 1 1 1 1 1 

5 4 2 1 1 1 1 1 1 

6 4 2 1 1 1 1 1 1 

0.10 

1 7 6 3 2 1 1 1 1 

2 6 3 2 1 1 1 1 1 

3 6 3 2 1 1 1 1 1 

4 6 3 2 1 1 1 1 1 

5 6 3 2 1 1 1 1 1 

6 6 3 2 1 1 1 1 1 

0.05 

1 8 6 3 2 1 1 1 1 

2 8 4 2 2 1 1 1 1 

3 8 4 2 2 1 1 1 1 

4 8 4 2 2 1 1 1 1 

5 8 4 2 2 1 1 1 1 

6 8 4 2 2 1 1 1 1 

0.01 

1 12 6 3 2 1 1 1 1 

2 12 6 3 2 1 1 1 1 

3 12 6 3 2 1 1 1 1 

4 12 6 3 2 1 1 1 1 

5 12 6 3 2 1 1 1 1 

6 12 6 3 2 1 1 1 1 
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Table 2: Probability of acceptance for Chain sampling plan with i = 2, when the life time of the item follows Weibull 

distribution  

  

ɓ n t/ů0  ů/ů0 

2 4 6 8 10 12 

0.25 4 0.628 0.801056 0.980370 0.995759 0.998615 0.999424 0.999720 

2 0.942 0.772910 0.976780 0.994946 0.998345 0.99931125 0.999665 

1 1.257 0.821771 0.983147 0.996391 0.998825 0.999512 0.999763 

1 1.571 0.673600 0.962055 0.991510 0.997192 0.998826 0.999427 

1 2.356 0.296419 0.853329 0.962083 0.986770 0.994327 0.997194 

1 3.141 0.091478 0.673855 0.898854 0.962098 0.983177 0.991521 

1 3.927 0.021605 0.471422 0.799494 0.918118 0.962072 0.980420 

1 4.712 0.003900 0.296419 0.673770 0.853329 0.928605 0.962083 

0.10 6 0.628 0.658855 0.958601 0.990647 0.996895 0.998700 0.999365 

3 0.942 0.615192 0.950579 0.988692 0.996229 0.998417 0.999226 

2 1.257 0.544392 0.935557 0.984922 0.994931 0.997864 0.998954 

1 1.571 0.673600 0.962055 0.991510 0.997192 0.998826 0.999427 

1 2.356 0.296419 0.853329 0.962083 0.986770 0.994327 0.997194 

1 3.141 0.091478 0.673855 0.898854 0.962098 0.983177 0.991521 

1 3.927 0.021605 0.471422 0.799494 0.918118 0.962072 0.980420 

1 4.712 0.003900 0.296419 0.673770 0.853329 0.928605 0.962083 

0.05 8 0.628 0.532183 0.931526 0.983839 0.994549 0.997700 0.998873 

4 0.942 0.481087 0.918291 0.980370 0.993336 0.997179 0.998615 

2 1.257 0.544392 0.935557 0.984922 0.994931 0.997864 0.998954 

2 1.571 0.333230 0.866747 0.965932 0.988163 0.994934 0.997498 

1 2.356 0.296419 0.853329 0.962083 0.986770 0.994327 0.997194 

1 3.141 0.091478 0.673855 0.898854 0.962098 0.983177 0.991521 

1 3.927 0.021605 0.471422 0.799494 0.918118 0.962072 0.980420 

1 4.712 0.003900 0.296419 0.673770 0.853329 0.928605 0.962083 
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7.CONCLUSIONS: In this paper, designing a  Chain sampling plan for the truncated life test is presented. The minimum sample size 

and the probability of acceptance are calculated, for various values of the test termination time, assuming that the lifetime of an item 

follows Weibull distribution. From the figure1 and  the tables provided, it is observed that the operating characteristic values of 

Weibull distribution increases disproportionately and  reaches the maximum value 1 with the increase in the mean ratios. It is 

concluded that the sampling plan can be used conveniently in practical situations  to reduce the cost and time of the life test 

experiments. 

.   
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Abstract- Information and communication technology has the aptitude to enhance the method by that governments involve individual 

in formulating public policy and public policies. Even if a lot of government rules could currently be in digital type (and typically 

obtainable online), thanks to their complexness and variety, distinguishing those relevant to a selected context may be a non-trivial 

task. Similarly, with the appearance of variety of electronic on-line forums, social networking sites and blogs, the chance of gathering 

citizensô petitions and stakeholdersô views on government policy and proposals has increased  greatly, however the amount and 

therefore the complexness of analyzing unstructured knowledge makes this tough. On the opposite hand, text mining has come back a 

protracted manner from straightforward keyword search, and matured into a discipline capable of addressing way more advanced 

tasks. during this paper we tend to discuss however text-mining techniques will facilitate in retrieval of information knowledge and 

relationships from matter data sources, thereby helping policy manufacturers in discovering associations between policies and 

citizensô opinions expressed in electronic public forums and blogs etc. we tend to additionally gift here, an integrated text mining 

based mostly design for e-governance call support alongside a discussion on the Indian situation. 

Keywords: E-Governance, Data mining, Knowledge discovery, Grievance redressal, DSS, ICT, Text mining. 

INTRODUCTION 

 

The emergence of Information and Communications Technology (ICT) has provided means for faster and better communication, 

efficient storage, retrieval and processing of data and exchange and utilization of information to its users, be they individuals, groups, 

businesses, organizations or governments [1]. What had begun as a faster, more accurate and simpler means of word-processing 

quickly lent itself to being used as a tool for processing and tabulating data as an aid in decision making. With growing 

computerization and increasing internet connectivity, this process has presently reached a stage where more and more users are 

motivated to modifying their ways of doing things in order to leverage the advantages provided by ICT. In other words, this has led to 

óbusiness process re-engineeringô. So far as governments are concerned, the coming together of computerization and internet 

connectivity/web-enablement in association with process re-engineering, promises faster and better processing of information leading 

to speedier and qualitatively better decision making, greater reach and accountability, better utilization of resources and overall good 

governance. In the case of citizens, it holds the promise of enhanced access to information and government agencies, efficient service 

delivery and transparency in dealings and interactions with government. With the increasing awareness among citizens about their 

rights and the resultant increase in expectations from the government to perform and deliver, the whole paradigm of governance has 

changed. Government, today, is expected to be transparent in its dealings, accountable for its activities and faster in its responses. This 

has made the use of ICT imperative in any agenda drawn towards achieving good governance. It has also led to the realization that 

such technologies could be used to achieve a wide range of objectives and lead to faster and more equitable development with a wider 

reach. In its Fourth Report entitled óEthics in Governanceô [2], the Commission had clearly stated that the tools of modern technology 

such as Information and Communications Technology (ICT) should be used to transform the relationship of the government with its 

constituents, citizens and businesses, and also between its own agencies. While recognizing the potential of ICT in transforming and 

redefining processes and systems of governance, the Commission had suggested that e-Governance is the logical next step in the use 

of ICT in systems of governance in order to ensure wider participation and deeper involvement of citizens, institutions, civil society 

groups and the private sector in the decision making process of governance. Although the term óe-Governanceô has gained currency in 

recent years, there is no standard definition of this term. Different governments and organizations define this term to suit their own 

aims and objectives. Sometimes, the term óe-governmentô is also used instead of óe-Governanceô. According to the World Bank [3], 

ñE-Government refers to the use by government agencies of information technologies (such as Wide Area Networks, the Internet, and 

mobile computing) that have the ability to transform relations with citizens, businesses, and other arms of government. These 

technologies can serve a variety of different ends: better delivery of government services to citizens, improved interactions with 
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business and industry, citizen empowerment through access to information, or more efficient government management. The resulting 

benefits can be less corruption, increased transparency, greater convenience, revenue growth, and/or cost reductions.ò UNESCO 

defines e-Governance as [3] ñGovernance refers to the exercise of political, economic and administrative authority in the management 

of a countryôs affairs, including citizensô. The articulation of their interests and exercise of their legal rights and obligations. E-

Governance may be understood as the performance of this governance via the electronic medium in order to facilitate an efficient, 

speedy and transparent process of disseminating information to the public, and other agencies, and for performing government 

administration activities.ò  This definition visualizes the use of the electronic medium in the exercise of authority in the management 

of a countryôs affairs along with articulation of citizensô interests leading to greater transparency and efficiency. The benefits of e-

Governance are as follows [4]: 

¶ Better access to information and quality services for citizens: ICT would make available timely and reliable information on 

various aspects of governance. In the initial phase, information would be made available with respect to simple aspects of 

governance such as forms, laws, rules, procedures etc later extending to detailed information including reports (including 

performance reports), public database, decision making processes etc. As regards services, there would be an immediate impact in 

terms of savings in time, effort and money, resulting from online and one-point accessibility of public services backed up by 

automation of back end processes. The ultimate objective of e-Governance is to reach out to citizens by adopting a life-cycle 

approach i.e. providing public services to citizens which would be required right from birth to death.  

¶ Simplicity, efficiency and accountability in the government: Application of ICT to governance combined with detailed business 

process reengineering would lead to simplification of complicated processes, weeding out of redundant processes, simplification 

in structures and changes in statutes and regulations. The end result would be simplification of the functioning of government, 

enhanced decision making abilities and increased efficiency across government ï all contributing to an overall environment of a 

more accountable government machinery. This, in turn, would result in enhanced productivity and efficiency in all sectors. 

¶ Expanded reach of governance: Rapid growth of communications technology and its adoption in governance would help in 

bringing government machinery to the doorsteps of the citizens. Expansion of telephone network, rapid strides in mobile 

telephony, spread of internet and strengthening of other communications infrastructure would facilitate delivery of a large number 

of services provided by the government. This enhancement of the reach of government ï both spatial and demographic ï would 

also enable better participation of citizens in the process of governance. 

DATA MINING IN E-GOVERNANCE 

The transformation from conventional government services to E-government services heralds a new era in public services. E-

government services can replace the governmentôs traditional services with services of better quantity, quality and reach, and increase 

citizen satisfaction, using Information and Communication Technology (ICT). E-governance aims to make the interactions between 

government and citizens (G2C), government and business enterprise (G2B) and intergovernmental department dealing (G2G) friendly, 

convenient transparent and less expensive [5]. A growing amount of informative text regarding government decisions, directives, rules 

and regulations are now distributed on the web using a variety of portals, so that citizens can browse and peruse them. This assumes, 

however, that the information seekers are capable of entangling the massive volume and complexity of the legally worded documents 

[6]. Government regulations are voluminous, heavily cross-referenced and often ambiguous. Government information is in 

unstructured / semi-structured form, the sources are multiple (government regulations comes from national, state and local 

governments) and the formats are different ï creating serious impediment to their searching, understanding and use by common 

citizens. In the G2G arena, the government departments are in an even greater need of a system that is able to provide information 

retrieval, data exchange, metadata homogeneity, and proper information dissemination across the administrative channels of national, 

regional / state, and local governments [7]. The increasing demand for and complexity of government regulations on various aspects 

of economic social and political life, calls for advanced knowledge-based framework for information gathering, flow and distribution. 

Also, regulations are frequently updated by government apartments to reflect environmental changes and changes in policies. Tools 

that can detect ambiguity, inconsistency and contradiction are needed because the regulations, amended provisions, legal precedence 

and interpretive guidelines together create a massive volume of semi-structured documents with potentially similar content but 

possible differences in format, terminology and context. Information infrastructures that can consolidate, compare and contrast 

different regulatory documents will greatly enhance and aid the understanding of existing regulations and promulgation of new ones. 

Government regulations should ideally be retrievable and understandable with ease by legal practitioners, policy makers as well as 

general public /citizens. Despite many attempts, it is recognized that e-government services are yet to render the desired pro-citizen 

services and are mostly targeted towards internal efficiency [8]. Kwon et al [9], have proposed a system that helps rule makers 

understand and respond to the public comments, before finalizing proposed regulations. These public comments are opinion-oriented 

arguments about the regulations. The facility of identification and classification of main subject of the claims / opinions provided by 

the tool helps rule-writers preview and summarize the comments [9]. The proposed solution identifies conclusive sentences showing 
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the authorôs attitude towards the main topic and classifies them to polar classes [9]. The researchers have applied a supervised 

machine learning method to identify claims using sophisticated lexical and structural features and to classify them by the attitude to 

the topic: in support of, opposed to, and proposing a new idea.  

   It is widely acknowledged that democracy requires well-informed citizens. Information creates trust and is the mechanism for 

ensuring that politicians serve the electorate. Democracy if effective when there is smooth flow of information between citizens and 

government [10]. E-Governance in its present form has furthered this concept to a certain extent. However, the character of e-

governance is mainly one-way flow of information ï from the government to the citizens, and authentic citizen participation is absent. 

With the integration of citizensô participation in the entire process of governance with the help of Information and Communication 

Technology e-governance evolves into E-democracy and Citizen Participation in policy making can secure democracy, as it generates 

a continuous flow of information between citizens and the government, helping them in the decision-making process and the citizens 

can assume a more active role in society, exercising their opinion power with ease and agility [11]. In the usual form of democracy, 

the general election is the most important citizen participation process. It is significant because it formulates the countryôs transfer of 

power from one civilian government to another. Since, elections are intermittent, it is important to have a system in place that has the 

capability to track public opinion on a more or less continuous basis, and encourage involvement and participation from the electorate 

on matters of public importance. It is quite possible for citizensô to have different opinions on government proposals. Government can 

use the online discussion forums and encourage citizensô to discuss on public projects. Once the discussions phase is opened and 

finished its output are needs to be analyzed so that the underlying trends and preferences of citizens can be incorporated into the 

decision-making process of the pertinent administrative department [12]. Capturing citizensô opinions through electronic participation 

/ discussion media can be more reliable than traditional methods based on opinions polls and help avoid false opinion declaration. This 

also drastically changes the methods of surveying citizensô opinion trends as well as the accuracy of the evaluation of their opinions. It 

reduces the cost, increases reach, and provides almost real time information. Potentially, arguments that led to significant opinion 

shifts can be detected. However, the volume and the complexity of analyzing unstructured data make this far from straight forward. 

Text mining can process unstructured data leading to greater understanding of the text in the context of others on the same topic. This 

is especially important when dealing with expressed public opinion, where the arguments for and against particular positions are 

important to identify and gauge, but is immensely difficult to extract due their storage in natural language format. These systems 

though somewhat futuristic and still in the process of being researched, demonstrate that the concept of participation of citizensô in 

democratic processes through electronic media is an achievable one. It is also evident from the way these systems work, that text 

mining capability is the cornerstone of the move towards democracy systems. Figure-1 depicts a óParticipation Systemô for gathering, 

analysis and addressing citizensô concerns regarding existing / proposed government policies / laws. In the figure, the central 

repository of documents (mostly in unstructured form) has been labeled óProposed Govt policies/Govt policies. The citizens are 

encouraged to record their reactions through the ópublic forums / feedbackô. Government can also collect data corpus from Social 

networks. Print/Digital Media contains data in the form of óPublic dialogue and stakeholders opinions. Each of these three corpuses 

contains huge amount of unstructured/semi structured Data. Knowledge/ insights extracted from these databases can be used in 

forming new regulation/policies, understanding citizensô opinions and answering their concerns. The main users of the system are 

Public Administrative officers (PA Officers), Moderators and Decision makers. It helps in the formulation of new policies, budget 

analysis, understanding the stakeholdersô opinion on national level projects and regulations with the help of text mining tools. 

Government agencies can better understand social behaviour and demands, through analyzing citizensô behaviour patterns, 

information extracted from this can be used to provide citizen centric solution and maintain a closer relationship between government 

and citizens and enhance the citizensô satisfaction on govt services.  
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Figure. 1: Citizensô and Stakeholdersô participation system 

E-GOVERNANCE IN INDIA 

India is a land of diversity. This diversity spans across culture, language, geography and the economic condition of the people. There 

are significant numbers of people who are below the minimal socio-economic benchmarks. This section of the Indian society is not 

only deprived of basic necessities but also lack skills and elementary education. Their social development is far worse i.e. health, 

education, sanitation and availability of drinking water. The quality of life of these people is far below satisfactory levels thereby 

making the task of improving their standard of living and sustain the same is daunting. Government of India recognizes that e-

governance, in the context of developing countries, provides an excellent opportunity for improving the quality of life of these 

sections of society and moreover it could actually provide them more equitable access to economic opportunities. Indiaôs experience 

in e-governance initiatives has demonstrated significant success in improving accessibility, cutting down costs, reducing corruption 

and increased access to un-served groups [13]. The study points out that the development of infrastructure is very important in 

countries such as India, which have a high proportion of global population and could benefit from E-Government if literacy can be 

improved. E-governance is reforming the way government manages and shares information with external and internal clients. 

Specifically, it harnesses information and communications technologies (such as Wide Area Networks, the Internet, and mobile 

computing) to transform relations with citizens, businesses and amongst various arms of government. Chakravarthy [14] has discussed 

the need of Citizen Centric e-Governance in India and discussed about the need to create a culture of maintaining, processing and 

retrieving the information through an electronic system and use that information for decision making. The Government of India, in 

various forums, has indicated its commitment to provide efficient and transparent government to all strata of society. E-Governance is 

now mainly seen as a key element of the countryôs governance and administrative reform agenda. The Government of India aspires to 

provide governance that is easily understood by and accountable to the citizens, open to democratic involvement and scrutiny (an open 

and transparent government) and Citizen-centric governance that will cover all of its services and respect everyone as individuals by 

providing personalized services. 

ROAD MAP FOR DATA MINING 

E-Government can advance the agenda on Governance and fiscal reform, transparency, anticorruption, empowerment and poverty 

reduction .E-Governance in India has steadily evolved from computerization of Government Departments to initiatives that 

encapsulate the finer points of Governance, such as citizen centricity, service orientation and transparency. Paramjeet Walia [13] has 

discussed about the initiative applications of Information and Communication Technologies (ICTs) in support of e-government 

initiatives in India, National portal of India is initiated as a Mission Mode Project under the National e-governance Plan (NeGP) [15] 

and other planning initiatives undertaken by the Government of India (GOI) have discussed about the importance of feedback 

pertaining to utility of the projects, which are part of NeGP and need of a systems to assess the usefulness and impact of e-governance 

initiatives in India. The plan envisages creation of right environments to implement Government to Government (G2G), Government 

to Business (G2B), Government to Employee (G2E), and Government to Citizen. Among national portals in the Southern Asia region, 

India has the highest ranking portal with the highest online services score. It has the most e-services and tools for citizen engagement 

in the region but not included one among the top 20 countries in e-participation (United Nations E-Government Survey 2010) [16], 

there is not much literature available on this. Indian government should take the initiative to encourage citizens to send their feedback, 

complaints, and suggestions through e-portal and discuss various issues on government services in virtual discussion forums. Gupta, 
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has discussed about the problems with existing systems and implemented an Indian Police Information System and that can be used to 

extract useful information from the vast crime database maintained by National Crime Record Bureau (NCRB) and find crime hot 

spots using crime data mining techniques such as clustering etc. Gupta [17] has noted many E-Government projects which are running 

in India (Rural and urban level projects, National level, state level, district level projects and so on) all these projects are taking about 

G2C and few of them are G2G and we can find very few efforts towards C2G (e-democracy). Yadav [18] has discussed about the need 

of making policy based on computerization to overcome environmental changes and need of series of efforts to achieve this. Need of 

establishing complete connectivity between various ministries and departments so that transfer of files and papers could be done 

through Internet thereby choosing efficacious speed as an alternative to manual labour. Authors in [19] and [20] have discussed the 

major challenges and bottlenecks for successful E-Governance Implementation in India. It has been shown that lack of local language 

interface is a major detrimental effect for wider proliferation of E-Governance applications in India. For successful deployment of E-

Governance applications in multilingual domain, various standardization aspects related to input mechanisms, storage and retrieval, 

and output and display mechanism need to be addressed in a national perspective. It is also necessary that open-standards to be in 

place and adopted for seamless access and interchange information and Moreover, various research aspects for futuristic tools such as 

Cross-Lingual Information Retrieval between Indian Languages and W3C compliant Indian Language Web-Browsers need to be 

initiated in an urgent basis. 

¶ Multilingual Text Mining (MLTM):- Various authors [19][20] has discussed about the need for highly multilingual text 

mining applications (10, 20 or more languages), but the available systems cover only few number of languages and also 

noted that machine learning solutions are particularly promising to achieve high multilingualism. Multilingual text processing 

is useful because the information content found in different languages is complementary, both regarding facts and opinions. 

Authors in [21] have proposed a text mining method to extract associations between multilingual texts and use them in 

multilingual information retrieval. Documents written in different languages were first clustered and organized into 

hierarchies using the growing hierarchical self-organizing map model. They have also noted that in the domain of 

multilingual text mining, little attention has to be paid for building multilingual document hierarchies and deriving 

associations from such hierarchies. Rowena Chau et al [22] have discussed about the multilingual text mining approach to 

cross-lingual text retrieval (CLTR), and their multilingual text mining approach for automatically discovering the 

multilingual linguistic knowledge contributes to cross-lingual text retrieval by providing a more affordable alternative to the 

costly manually constructed linguistic resources. By exploiting a parallel corpus covering multiple languages, the automatic 

construction of language-independent concept space capturing all conceptual relationships among multilingual terms is 

accomplished. 

¶ Multilingual and Cross Lingual Projects in India:-India is a multi-lingual with 22 official languages and multi-script country. 

The Indian languages belong to four language families namely Indo-European, Dravidian, Austro- Asiatic (Austric) and 

Sino-Tibetan. Majority of India's population are using Indo-European and Dravidian languages. The former are spoken 

mainly in northern and central regions and the latter in southern India. Some ethnic groups in Assam and other parts of 

eastern India speak Austric languages. People in the northern Himalayan region and near the Burmese border speak Sino- 

Tibetan languages. As the amount of textual data on the Internet increases, there are also an increasing number of people who 

want to retrieve information in their native language. Many citizens also have multilingual capabilities that allow them to 

understand more than one language. This is one of the main reasons behind developing cross-language information retrieval 

systems. It is therefore essential that tools for information processing in local languages are developed in India. Development 

of technologies in multilingual computing areas involves intensive indigenous R&D efforts due to variety of Indian 

languages. The focused areas of the Technology Development for Indian Languages Programme in India may be divided into 

following domains [23]: 

o Translation Systems  

o Cross Lingual Information Access and Retrieval 

o Linguistic Resources  

o Human Machine Interface systems 

o Language processing and Web tools  

o Localization and content creation 

 

The Data Mining techniques are extensively used by private organizations and research communities to uncover hidden trends and 

knowledge from historical data. The survey suggest that data warehouse and data mining concepts are adopted in many government 

sectors like healthcare, agriculture, education, social security fund, pollution control, electronic voting, rainfall prediction, customer 

complain, road traffic violation, crime control, crime forecasting, tax department et.  The Table 1 provides summary of the literature 

review 
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Table 1. Summary of literature review on data mining implementation on e-governance data 

Authors Research Area Country Practical 

Implementation? 

Remarks 

Matjaģ Gams et al. [24] demography, 

fertility  

Multinational YES Analysis performed using Decision 

Trees 

Neera Singh et al. [25] Healthcare India Yes Knowledge discovered using 

Association rules, Clustering, 

Decision Trees 

Kishori Lal Bansal et al. 

[26] 

E-governance India No Conceptual discussion about use 

of data warehouse and data mining 

in e-governance 

G. Koteswara Rao et al. [27] DSS India No Conceptual discussion about Text 

Mining 

Bidgoli [28] Customer 

complain 

System 

Iran Yes Knowledge discovery using 

Association Rules 

Sushil Kumar et al. [29] E-voting India No Conceptual discussion 

Adeyemo [30] Air Pollution Nigeria Yes Knowledge discovery using Clustering 

and decision trees 

Hana. [31] Road Traffic China Yes Knowledge discovery using 

Association Rules 

Malathi. A et al. [32] Crime Detection India Yes Enhance Data Mining algorithm 

for Crime Detection 

R Sujatha et al. [33] Crime Detection India Yes Crime Detection using Classification 

Anjum Mujawar [34] Tax India Yes Better decision making in Tax 

department using Fuzzy Data Mining 

Hanmant N. Renushe et 

al. [35] 

Crime Forcasting India Yes Crime forecasting and prevention 

using data mining 

 

CONCLUSION 

In this paper we have discussed need of text mining based DSS for government agencies, various text mining applications developed 

in e-government, architecture for system development process and proposed an integrated framework that can be used by government 
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organizationsô to develop text mining based DSS. We have also studied e-government objectives and the need for citizen centric 

systems for India and provided a road map for an Indian TMbDSS project. India can start with bilingual text mining project at national 

level and extend the same as multi lingual text mining initiative and then replicate the system to states at a later stage 
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Abstractð In this paper an attempt is made to review the considerations for material flow design problems (i.e. material handling  

equipment selection, flow path design, facility layout design, routing, etc.) for related product design in the Industry. A 

concise study on developing material Handling technology has been explained in the literature.  

 

Keywordsð transit, facility design ,automaton, manufacturing, material Handling equipment  selection ,analysis, simulation 

model. 

 

INTRODUCTION 

A material-handling system can be defined as movement, handling, storage and controlling of materials throughout the 

manufacturing process. The main purpose of using a material handling system is to ensure that the material in the right amount is 

carefully delivered to the desired destination at the right time at minimum cost. Material handling as such is not a production process 

and hence does not add to the value of the product but it costs 30-75% of the total product cost.  An efficiently designed material 

handling system ensures the reduction in operation cost, manufacturing cycle time, MH cost, delay and damage. It promotes 

productivity, flexibility, better utilization of manpower, increases material flow and automation in handling. This paper discusses the 

research carried out on material handling system design, MH equipment Selection, Analysis and simulation from last decades to get 

the best solution for implementing the design of MH system in the existing facilities. The constraints and challenges in designing 

material handling system, solutions are identified and discussed.  

 

1.1 Significance of Material handling system in Industry 

 

Material handling is an essential and significant component of any productive activity. It is something that goes on in every 

plant all the time. It is simply picking up, moving, and lying down of materials through manufacture. It applies to the movement of 

raw materials, parts in process, finished goods, packing materials, and disposal of scraps. In general, hundreds and thousands tons of 

materials are handled daily requiring the use of large amount of manpower while the movement of materials takes place from one 

processing area to another or from one department to another department of the plant. The cost of material handling contributes 

significantly to the total cost of manufacturing.  

In the recent period of competition, this has acquired greater magnitude due to growing need for reducing the manufacturing 

cost. The significance of material handling function is greater in those industries where the ratio of handling cost to the processing cost 

is large. Today material handling is rightly considered as one of the most potentially lucrative areas for reduction of costs.  
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1.2 Factors and considerations for Design of MHS 

 

 It is usually difficult to identify and quantify the benefits associated with MH; it is much easier to identify and quantify the 

costs of MH (e.g., the cost of MH equipment, the cost of indirect MH labor, etc.). MHS cost as the sole criterion to select a MHS 

design depends on the degree to which the other aspects of the production process are able to be changed. If a completely new facility 

and production process is being designed, then the total cost of production is the most appropriate criterion to use in selecting a 

MHSðthe lowest cost MHS may not result in the lowest total cost of production. In actual practice, it is difficult to consider 

all of the components of total production cost simultaneously. If it is too costly to even consider changing the basic layout of a facility 

and the production process, then MHS cost is the only criterion that need be considered.  

 

The movement of material from the place where it is to the place where it is needed can be time consuming, expensive, and 

troublesome. The material can be damaged or lost in transit. It is important, therefore, that it be done smoothly, directly, with the 

proper equipment and so that it is under control at all times. The several factors that must be known when a material handling system 

is designed include:  

 

 1. Form of material at point of origin, e.g., liquid, granular, sheets, etc. 

 2. Flow demands, e.g., amount needed, continuous or intermittent, timing, etc. 

 3. Handling equipment available, e.g., devices, prices, reliability, maintenance needs, etc. 

 

1.3 Other factors to be considered include: 

 1. Labor skills available 

 2. Degree of mechanization desired 

 3. Capital available 

 4. Return on investment 

 5. Expected life of installation 

 

 Since material handling adds expense so it should be reduced as much as possible with respect to time, distance, frequency, 

and overall cost. A straight steady flow of material is usually most efficient. The use of mechanical equipment rather than humans is 

usually, but not always, desirableðdepending upon the duration of the job, frequency of trips, load factors, and characteristics of the 

material. When equipment is used, maximizing its utilization, using the correct equipment, proper maintenance, and safety are 

important considerations. The proper material handling equipment can be selected by analyzing the material, the route it must take 

from point of origin to destination, and knowing what equipment is available. 

 

You can put the page in this format as it is and do not change any of this properties. You can copy and past here and format 

accordingly to the default front. It will be easy and time consuming for you. 

 

2. Literature Review 

 
 J. S. Noble and C. M. Klein, A. Mid ha  [1] have examined several aspects of the integrated material flow system design 

problem. ; However, as problem complexity has increased the ability to obtain solutions to the more integrated problem formulations 

has become more difficult. They present a model which integrates material handling equipment selection and specification (including 

interface equipment between different types of equipment), and path/load dependent unit load size  and variable unit load size. The 

formulation is solved using the meta-heuristic procedure of tabu search to find a "good" solution to a more integrated formulation 

 

 Ramazan YAMAN [2] develop a knowledge-based system for material handling equipment selection and pre-design of these 

equipments in the facility layout is discussed. The study comprises two sections. In first section author explained  the selection of 

material handling equipment for related product requirements and in second section decision making for equipment between 

departments. However, it is defined more comprehensively as using the right method to provide the right amount of material, at the 

right place, at the right time, in the right sequence, in the right position, in the right condition, and at the right cost (White and Apple, 

1985). Author compared the selection of equipment and design of MHS by means of traditional selection and using analytical method 

with knowledge based approaches. In traditional selection, the designer relies principally on handbooks and experience and also may 

not be cost-effective because of the limitation of personnel experience. Only consulting agencies and large companies are likely to 

have a specialized planner with full-time facility planning responsibilities. In medium and small size companies, facility layout forms 

a part of the responsibilities of an industrial or plant engineerôs activities. He also explained the Analytical models have not often been 

applied in industry, because they generally consider only quantifiable factors such as cost and utilization and are often difficult to 

implement (Matson et al., 1992). Thus he prefers a knowledge-based approach which involves the use of expert guidelines and 'rules 

of thumb' and allows extensive matching of equipment characteristics to application requirements. Practically, this expertise needs to 

be established over a period of time, based on operational experience. 
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 A Suratkar, V. Shukla [5]  represents a design optimization method for the over head crane using computer modeling 

procedure. The researches that use for the majority of the test cases different strain measurement stern out to be quite hard and 

expensive for the real experimental studies to take into consideration the influence of the connections between the main beams and the 

rest parts of the construction, the influence of the longitudinal and transverse ribbings as well as the influence of the supports on the 

overall stressed state of the construction. All these problems could be solved successfully by the use of computer modeling 

procedures. They present a 3D model that could satisfy all the requirements for examining the general stressed state of the carrying 

metal construction while 2D computer studies give idea of the planar behavior of the construction and lack the opportunity of showing 

the influence of supports. For research they created of 3-D models crane design and analyzed its behavior. They have also done 

calculations of Conventional design proposed by Indian Standard Rules were performed. They applied the load, assign material and 

define boundary conditions to and Finite Element meshes to the solid model. A four-node tetrahedral element was used for finite 

element analysis, using the girder solid model generated by means of Inventor software 2012.  After a comparison of the finite 

element analyses, and the conventional calculations, the analysis was found to give the most realistic results.  

 

  J. D. Tew, S. Manivannan, D. A. Sadowski, and A. F. Seila [4]  were illustrate the simulation methodologies used in the 

design of Automated Material Handling Systems (AMHS) at Intel wafer fabs for semiconductor manufacturing. The models used in 

AMHS design has categorized as AMHS models and production models. The AMHS models support the design of Interbay and 

Intrabay systems. The Inter bay systems handle the material flow between different bays (production centers). The Intrabay systems 

handle the material flow within the bays. The production models compliment the AMHS models. In modeling framework, they 

approaches AMHS and the production process models use a consistent set of assumptions. This de-coupling approach typifies the 

general philosophy to using simulation in design. Authors review the general model structures and simulation examples under these 

categories used in actual system implementations. In this paper the main purpose of using simulation is to ensure that the material 

handling system design meets material storage and transport requirements.  

 

 Prasad Karande and Shankar Chakraborty[5]   have carried out the selection method for  suitable MH equipment . They had 

proceed with  multicriteria decision-making (MCDM) problem. As wide range of MH equipment is available today, for this 

complicated task they applied a multicriteria decision-making (MCDM) tool to select the most suitable MH equipment. They 

implement weighted utility additive (WUTA) method to solve an MH equipment selection problem. They have also observed a 

comparison of ranking obtained with the past researchers and found its potentiality, applicability, and accuracy to solve complex 

decision-making problems. They have explained that the WUTA method has a strong mathematical base and proficient of deriving 

more precise ranking of the considered alternatives. They have also concluded that it can also be useful for any decision-making 

problem with any number of selection criteria and feasible alternatives.  

 

3. Conclusion: 

 
 From the above study it is observed that the material handling is important activity in manufacturing industry. The selection 

of the most appropriate MH equipment for any particular application can be influence the profit of any manufacturing company. The 

literature review has shown that researchers have consider the design problems in material flow system and overcome with adequate 

knowledge base approach, properly design, 3d modeling ,analyzing  and using simulation  model to validate the system performance 

for acquiring the MH equipment selection. Thus it concludes that MH system plays a major role in productivity. Distribution, 

manufacturing, and warehousing and helps to give the best optimization to increase the productivity, reduced cost and idle time, 

proper utilization of labour, product quality and safety. 
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ABSTRACT:  This paper explains the performance of the induction motor drive by using vector control to overcome the coupling 

effect and inferior dynamic response of scalar control. The basic idea of the vector control is to decompose a stator current into a 

magnetic field-generating component )( dsi and a torque generating component )( qsi and both components can be separately 

controlled to make the performance of the AC machine similar to that of DC machine. This paper also gives the mathematical 

modeling explained with d-q reference frame. The control used in this paper controls the speed in four quadrants without any 

additional control elements. The effectiveness of the proposed control method is verified by using MATLAB/SIMULINK Software 

and results are presented to validate the effectiveness of topology. 

  KEY WORDS:  

Mathematical model , induction motor(IM) drives, PWM  inverter ,direct vector control, scalar control, MATLAB.  

1. INTRODUCTION  

Induction motor (IM) can be considered as the workhorse of the industry because of its special features such as low cost, high 

reliability, low inertia, simplicity and ruggedness. Even today IMs especially the squirrel cage type, are widely used for single speed 

applications rather than variable speed applications due to the complexity of controlling algorithm of IM variable speed drives. 

However, there is a great interest on variable speed operation of IM within the research community mainly because IMs can be 

considered as a major industrial load of a power system. It is well known fact that electric energy consumption of the appliances can 

be reduced by controlling the speed of the motor[1-2]. 

The methods which enjoyed wide acceptability in controlling in the speed and torque of the induction motor drive  are termed as 

voltage control, frequency control, rotor resistance control, V/f control, flux control, slip control, slip power recovery control, etc. All 

these controls are termed as scalar control techniques of an IM in exhibits coupling effect and inferior dynamic response[3-7].   

This paper explains the vector control to overcome the coupling effect and inferior dynamic response of scalar control techniques. 

Aim of vector control is decompose a stator current into magnetic field-generating component )( dsi and a torque generating 

component )( qsi and both components can be separately controlled to make the performance of IM similar to that of DC machine.This 

paper also explains the speed control of IM drive in four quadrants without using of any additional elements[8-16].  

Vector control usually realized with PWM controller[17-20] in rotating(d-q) reference. In vector control stator current is controlled 

instantaneously which reduces the torque ripples and improves overall performance of machine[8-9]. In this paper vector control of 

IM is implemented and verified in MATLAB SIMULINK environment. It appears that eventually, vector control will oust scalar 

control, and will be accepted as the industry standard control for ac drives. 

The paper is organized as follows: section 2 presents the modeling of IM. Section 3 develops the implementation of vector control. 

Section 4 provides the simulation results and analysis of vector control IM drive. Section 5 concludes the paper.  

2. MATHEMATICAL MODELING  

Mathematical modeling  is required for simulation and analysis of drive system. IM equations are presented in d-q reference frame[8]. 
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2.1 Axes Transformation 

Consider a symmetrical three-phase induction machine with stationary as-bs-cs axis at 2ˊ/3 angle apart. Our goal is transform the 

three-phase stationary reference frame (as-bs-cs) variables into two-phase stationary reference frame (
sd -

sq ) variables[8-9]. Assume 

that 
sd -

sq are oriented at ɗ angle as shown in Fig. 1. 

 

Fig. 1. 3-ū to 2-ū Transformation 

The voltages 
s

dsv  and 
s

qsv  can be resolved into as-bs-cs components and can be represented in the matrix form as: 

                             

ù
ù
ù

ú

ø

é
é
é

ê

è

ù
ù
ù

ú

ø

é
é
é

ê

è

++

--=

ù
ù
ù

ú

ø

é
é
é

ê

è

s

s

s

ds

s

qs

cs

bs

as

v

v

v

v

v

v

01)120sin()120cos(

1)120sin()120cos(

1sincos

oo

oo

qq

qq

qq

         (1) 

The corresponding inverse relation is: 
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Here 
s

sv0  is zero- sequence component, convenient to set ɗ = 0, so that 
sq - axis is aligned with as- axis. Therefore ignoring zero ï 

sequence component[9], it can be simplified as 
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Equation (3) and (4) consecutively called as clark transformation. 

Fig .2 shows the synchronously rotating 
ed -

eq axes, which rotate at synchronous speed ew with respect to the 
sd -

sq axes and the 

angle twe=q . The two-phase 
sd -

sq  windings are transformed into the hypothetical windings mounted on the 
ed -

eq axes. The 

voltages on the 
sd -

sq axes can be transformed into the 
ed -

eq frame as follows: 
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Fig .2. stationary frame 
sd -

sq  to synchronously rotating frame 
ed -

eq  transformation 

e

s
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s

qs

e

qs vvv qq sincos -=     (5) 

e

s

dse

s

qs

e

ds vvv qq cossin +=     (6) 

Equation (5) and (6) consecutively called as park transformation. 

Again, resolving the rotating frame parameters into a stationary frame, the relation are 

e

e

dse

e

qs

s

qs vvv qq sincos +=     (7) 

e

e

dse

e

qs

s

ds vvv qq cossin +-=   (8) 

Equation (7) and (8) are known as inverse park transformation. 

 

2.2 Induction motor  Dynamic model 

The following assumptions are made to derive the dynamic model 

1. Uniform air gap. 

2. Balanced rotor and stator windings, with sinusoidally distributed mmf. 

3. Inductance vs. rotor position is sinusoidal. 

4. Saturation and parameter changes are neglected. 

Fig. 3 shows the d-q equivalent circuits for a three phase symmetrical squirrel cage motor in synchronously rotating frame with zero 

sequence component neglected[8-9]. From the dynamic equivalent circuit, the induction motor parameters can be expressed in matrix 

equation (9), assuming that the rotor bars in squirrel cage induction motor are shorted out and the rotor voltages equal zero[8-9].  
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Where Rs , Rr  are the stator and rotor resistance per phase respectively, Ls , Lr are the stator, and the rotor inductance per phase, 

respectively, p=  operator, we  , wr are synchronous and rotor speeds respectively. 

 

Fig. 3. Dynamic d
e
-q

e
 equivalent circuits of machine (a) q

e
-axis circuit, (b) d

e
-axis circuit 

 

3. VECTOR CONTROL  

          

3.1 principal of Vector control 

       

                   The fundamentals of vector control implementation can be explained with the help of Fig.4. Where the machine model is 

represented in synchronously rotating reference frame. The inverter has unity gain, that is, it generates the currents ai , bi , and ci  as 

dictated by corresponding command currents 
*

ai , 
*

bi , 
*

ci  from the controller. The machine terminal phase currents  ai , bi  and ci are 

converted to 
s

dsi and 
s

qsi components by a 3-phase to 2-phase transformation. These are then converted to synchronously rotating frame 

by the unit vector control components eqcos and eqsin before applying them to the 
ed -

eq  machine model as shown. The 

controller makes two stages of  inverse transformation, as shown, so that the control currents 
*

dsi  and 
*

qsi  correspond to the machine 

currents dsi and qsi , respectively. In addition the unit vector assures correct alignment of dsi currents with flux vector rY
Ĕand qsi  

perpendicular to it as shown in Fig. 4[9]. 

 

Fig4.  vector control implementation principal with machine d
e
 ï q

e
  model. 

 

3.2  Direct or Feedback Vector control 

The basic block diagram of the direct vector control method for a PWM voltage- fed inverter is shown in Fig. 5. We developed a 

strategy for rotor flux oriented direct vector control by manipulating equations derived from d
e
-q

e
 equivalent circuit. 
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Fig. 5. Direct vector control block diagram. 

 

The key estimation equation can be summarized as follows: 

                        er

^
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dr cosqY=Y   (10) 
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                                   r
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22 s

dr

s

drr Y+Y=Y
     (14) 

Where vector rY  is represented by magnitude rY
Ĕ . Signals eqcos and eqsin have been plotted in correct phase position in 

Fig.6(b). These unit vector signals, when used for vector rotation in Fig. 5, give a ride of current dsi on the 
ed -axis(direction of rY ) 

and qsi on the 
eq -axis as shown. At this condition, qrY = 0 and drY = rY , as indicated in the figure. When the qsi  polarity is 

reversed by the speed loop, the qsi  position in Fig. 6(a) also reverse, giving negative torque. The generation of a unit vector signals 

from feedback flux vectors gives the name ñdirect vector controlò [8-16] 
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Fig 6(a) 

 

Fig 6(b) 

Fig. 6: (a) 
sd -

sq  and 
ed -

eq  phasors showing correct rotor flux orientation, (b) plot of unit vector signals in correct phase position . 

4. SIMULATION RESULTS AND ANALYSIS 

Simulation is performed in MATLAB-SIMULINK to investigate the performance of vector controlled induction motor drive. In this 

section electromagnetic torque, speed, and stator currents of proposed motor drive has been studied and compared with scalar control. 

Fig.7 shows the electromagnetic torque response of both vector controlled and scalar controlled IM drive. We can say that the torque 

response of the vector controlled IM drive has less transient ripples or less overshoot and it is smoothly following the load torque and 

it reaches the desired torque. The torque response of scalar controlled IM drive has spikes or transient ripples when the motor is in 

starting and suddenly loaded condition. 

 

Fig.7. Torque response of both vector and scalar controlled IM drive. 
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The bad effect of that spiky transient torque is that the motor is forced to draw a higher current especially, when we have load torque 

which has to be applied for certain time and then switched off and so on and if the motor is over load even for short time the drive will 

effect dangerously.  

Fig.8. shows the no-load speed response of both vector controlled and scalar controlled IM drive. We noticed that while using the 

vector control the overshoots obtained in speed response are very less as compared to the case when the scalar control is used. We can 

also noticed that the vector controlled IM drive reaches the desired speed in 0.5 seconds whereas scalar controlled IM drive takes 1 

second to reach the desired speed. 

 

Fig.8. Speed response of both vector and scalar controlled IM drive on no-load. 

Fig .9 shows the response of the IM drive at loaded condition. The IM drive speed set as 100  rad/sec and the load of 15 Nm is applied 

at 1.5 seconds. The scalar control drive response shows decrease in speed of the induction motor during loaded condition. The vector 

controlled drive has a very low speed drop in speed response compared to the scalar controlled drive.  And also we noticed that the 

vector controlled drive gives slight decrease in steady state speed response. 

 

Fig.9. Speed response of both vector and scalar controlled IM drive on load. 

Fig .10 shows the speed repose of vector controlled IM drive which is accurately trace the reference speed command value 

irrespective of load, machine parameter and any external environment change. Fig.11 shows the speed response of scalar controlled 

IM drive which is not accurately trace the reference speed command value. 
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Fig.10. Speed response of vector controlled IM drive. 

 

Fig.11. Speed response of scalar controlled IM drive. 

Fig .12 shows the stator currents of both vector controlled and scalar controlled IM drive. We can notice that scalar controlled drive 

maintain high stator current, due to the effect of spiky torque at starting position of the drive. This higher magnitude of current will 

give dangerous effect to drive. This bad effect is overcome by vector control.   
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Fig.12. Stator current response of both vector and scalar controlled IM drive. 

    Fig .13 Three phase currents of vector controlled IM drive fed three phase space vector pulse width modulated inverter at step 

change in 0-15Nm. 

 

Fig .13 Three-phase currents of vector controlled  IM drive at step change in 0-15Nm. 

Fig.14(a) shows the simulation results for the vector controlled IM drive speed 100 rad/sec and 0 rad/sec under constant load torque 15 

N.m like dc machine, speed control is possible in four quadrants without any additional control element. In motor braking condition, 

the torque Te  is negative, the drive initially goes into regenerative braking mode as shown in Fig.14(b) . 
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Fig.14(a) Speed response of vector controlled IM drive. 

 

Fig.14(b) Torque response of vector controlled IM drive when speed is zero. 

As mentioned before and based on the simulation results the vector controlled IM drive having good dynamic response. Speed and 

torque of a vector controlled IM drive are controlled separately like the dc machine which is not possible with scalar control. 

 

5. CONCULUSION  

This paper demonstrates a direct vector control in an induction motor drive system. The proposed control method assures: 

¶ Torque generating component and magnetic field ï generating component have been controlled independently and gives 

good dynamic response  

¶ The transient response will be fast and dc machine like because torque control by Ὥ  does not affect the flux. 

¶ Like a dc machine, speed control is possible in four quadrants without any additional control elements. 
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¶ Good stabilization of load torque for wide range speed control. 

The effectiveness of the proposed control method is verified by simulation  in MATLAB  SIMULINK  environment. 
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Game Based Intelligent Tutoring System 

Prof. Dr. Anjali. B. Raut, Uroojussama, Sonal D. Agashe, Uzma Farheen and Aaliya Anwari 

 

 

Abstract- A lot of research and development is happening in the past few years on the use of computers as teaching tools. Importance 

of change in teaching and evaluation methods is required these days because of significant growth of Internet. Because of the Internet 

many students spends their most of the time on playing online games, we decided to develop these games which can be used to 

motivate and increase involvement of students in learning activities. Game-based learning is teaching-learning strategy composed of 

software applications or products that use games for learning or educational purposes. Because it is an Intelligent Tutoring System, it 

contains an Artificial Intelligence component which makes inferences about the learnersô strength and weakness based on his 

performance and knowledge level.  

Keywords: Problem with current e-learning technique, Intelligent tutoring system, ITS modules, Personalized Tutoring, Meeting 

students and instructor goals, strategies of ITS, Game based learning, Characteristics of Games 

 

1.Introduction  

 

Educational Technology (ET) is the efficient organisation of any learning system adapting or adopting methods, processes, and 

products to serve identified educational goals. Modern ET has its potential in schools, in the teaching of subjects, in examinations, in 

research, in systemic reforms, and, above all, in teacher education, overcoming the conventional problems of scale and reach through 

online, anytime, anywhere.  

 

Alternative models of education such as distance and open-learning, on-demand education and other such flexible models of learning. 

Flexible systems, futuristic curricula, and a twenty-first-century career orientation have become a necessity for todayôs young people. 

There is an urgent need to convince the educational system, which should play an important role in engineering the teaching-learning 

situation and to make it a more meaningful experience for both teachers and their pupils. 

  

Computers have become an integral part and personality of the present generation and they like to embrace all the things in the scope 

of this modern technology. This modern generation is much more advanced and smarter than their teachers in terms of usage of 

modern technical gadgets. They want the computers to be there for all their tasks including academic related activities. Keeping in 

mind the psychology and interest of the modern learner, many universities and educational institutions have focused on integrating the 

modern technology with education. In fact, a lot of research is happening on the use of computers as teaching tools. The goal of this 

project is to build an Intelligent Tutoring System (ITS) framework which can guide students and help them to learn quickly and 

intelligently. The ITS framework built monitors the behaviour of each learner and then adapts itself to the learner level. More 

importance is given to the user experience to make it highly interactive.  

 

2. Problem with current E-learning Technique  

¶ Most instructional technologies consist of a repository for lecture notes with a possible feature of a message board discussion 

forum 
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¶ Prensky (2001) described this method of online training as ñenormous step backwardò while Klaila (2001) described it as 

ñthe worst of all possible alternativesò. 

 

3. Intelligent Tutoring System 

Why ITS? 

-There is a practical need for one to one teaching environment.  

-Studies show that students can learn up to 3 times faster in a one to one setting  than in the traditional classroom 

-Also, tutoring systems are interactive and hence more ñinterestingò than traditional text books. 

 

An Intelligent Tutoring System (ITS) is any computer system that provides direct customized instruction or feedback to learners, i.e. 

without the intervention of human beings, while performing a task. Thus, ITS implements the theory of learning by doing. 

ITSs are used in many domains such as in traditional education, distance learning and training. It is a multidisciplinary area. 

 

One reason that ITS is such a large and varied field is that ñintelligent tutoring systemò is a broad term, encompassing any computer 

program that contains some intelligence and can be used in learning. ITS is an outgrowth of the earlier computer-aided instruction or 

CAI model, which usually refers to a frame-based system with hard-coded links, i.e. hypertext with an instructional purpose. 

 

The traditional ITS model contains four components: the domain model, the student model, the teaching model, and a learning 

environment or user interface. ITS projects can vary tremendously according to the relative level of intelligence of the components. 

For example, a project focusing on intelligence in the domain model may generate solutions to complex and novel problems so that 

students can always have new problems to practice on, but it might only have simple methods for teaching those problems, while a 

system that concentrates on multiple or novel ways to teach a particular topic might find a less sophisticated representation of that 

content sufficient. 
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When multiple components contain intelligence, homogeneous or heterogeneous representations can be used. ITS can also be 

classified by their underlying algorithm. One well-known category is the model tracing tutor, which tracks studentsô progress and 

keeps them within a specified tolerance of an acceptable solution path. 

 

3.1 ITS Modules 

 

¶ Domain Module 
 

The domain module is the knowledge management system and represents the content knowledge that the student is acquiring. All 

the concepts that the system pretends to transmit to the student are stored in this module. This module is at the heart of an 

intelligent tutoring system and provides the basis for interpreting student actions. 

 

 

¶ Student Module 

 

The student module is a record of the student's knowledge state. It stores information that is specific to each individual learner. 

All the student behaviour is recorded in the system and used for "reasoning" and adapt the domain module to the learner's needs. 

 

¶ Teaching Module 

 

The teaching module provides a model of the teaching process. It acts as a virtual instructor, presenting the contents in an 

appropriate sequence, based on the studentôs knowledge and his learning style. This is an interactive process and this module has 

the mission to explain the concepts to the student given several points of view and supporting all the learning process. For 

example, information about when to review, when to present a new topic, and which topic to present is controlled by the teaching 

module. As mentioned earlier, the student module is used as input to this component, so the pedagogical decisions reflect the 

differing needs of each student. 

 

¶ Interface Module 

The interface module communicates and interacts with the student. It control the dialogue and the screen layouts of the system. 

To develop a good interface module it is necessary to consider the usability issues of a user computer interface, because this 

module interacts with the user and the other components of the system. If the interface fails all the other modules fail too. 

 

 

3.2 Personalized Tutoring 

 

Research has shown that better learning outcomes result from one-on-one tutoring. It presents different content for different students 

depending on their individual needs and preferences. But one-on-one interaction is not possible due to very large student-to-teacher 
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ratio. Also, the cost and time investments required for one-on-one tutoring in any learning environment makes it very difficult to 

implement in today's realities. This is the reason why we need to use computers as teaching tools. 

  

There are numerous benefits of using electronic tutors in education. These tools 

are called as Computer-Aided Instruction (CAI) systems. A student can learn at his own pace at anytime of the day. They provide 

hands-on learning on an individual basis to each student. They can be more effective than traditional text books because they can 

provide a higher level of interactivity through the use of visual and audio simulation. The main drawback with these systems is they 

are static systems and do not adapt itself according to the intelligence of the learners. This is why the need for Intelligent Tutoring 

Systems arises. ITS has the ability to adapt itself depending on the domain and the cognitive profile of a student. Intelligent tutoring 

systems can personalize learning for a diverse generation of students with changing needs. It provides a more convenient, less 

expensive solution by keeping the costs down and more effectively using instructor's time. 

 

3.3 Meeting Student and Instructor Goals 

 

An Intelligent Tutoring System can also benefit instructors to manage learning objectives. For example, Web Study or Angel Learning 

has an integrated course management system which allows an instructor to view the progress of students learning objectives for the 

entire course through a dashboard reporting feature. These type of electronic tutoring systems can help instructors determine what 

material is presented to each student and create rules to release additional materials to students based on their assessment results. 

Ideally, a student and an instructor can see immediately what progress the student is making towards a learning objective. It is exciting 

to think that presentation of course content can adapt in response to student performance and be driven by the combined goals of 

student and instructor. 

 

 

4. Intelligent Tutoring System Strategies 

 

One of the advantages provided by our Intelligent Tutoring Systems(ITS) is it allows a flexible pedagogical approach according to the 

cognitive ability of a learner. This flexibility is enhanced using multiple learning strategies that can be successively triggered 

depending on the progression of learning. The following four teaching strategies are used to build our ITS. 

The ITS framework built includes the following four teaching strategies: 

 

1. Socratic Questioning 

 

2. Scaffolding 

 

3. Guided Discovery and 

 

4. Game-based Learning  
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4.1 Socratic Questioning  

 

Socratic Questioning is an approach in which teaching-learning is performed    in the form of question and answer. It is a kind of 

series of questioning in which an original question is splitted into more than one low level questions. It is just like bottom up 

approach. In this strategy we start from the question which student or learner knows and goes to our target questions which we want to 

teach him. 

Socratic Questioning is basically a dialogue conversion between the teacher and student. First, instructor starts the question and 

student responses. In return, instructor reformulates a new question according to the response given by student. Questioning and 

answering is structured systematically to reach an ultimate goal. 

 

4.2 Scaffolding 

 

Scaffolding also known as Instructional scaffolding is a learning process designed to promote a deeper learning. Scaffolding is the 

support given during the learning process which is tailored to the needs of the student with the intention of helping the student achieve 

his/her learning goals. The best and most effective use of instructional scaffolding helps the learner figure out the task at hand on their 

own. Once students build knowledge and develop skills on their own, elements of the support are removed. 

According to McKenzie (1999), the defining features of successful scaffolding include clear direction, purpose, and expectation. 

Results include on-task activity; better student direction; reduced uncertainty, surprise, and disappointment; increased efficiency; and 

palpable momentum. 

 

4.3 Guided discovery 

 

Guided discovery, also known as an inductive approach, is a technique where a teacher provides examples of a language item and 

helps the learners to and the rules themselves. Guided Discovery is characterized by convergent thinking. The instructor devises a 

series of statements or questions that guide the learner, step by step, making a series of discoveries that leads to a single predetermined 

goal. In other words the instructor initiates a stimulus and the learner reacts by engaging in active inquiry thereby discovering the 

appropriate response. 

 

Guided discovery is regarded by many teachers as an important tool. It encourages independence, makes learning more memorable, 

and if analysis is done in groups is a meaningful communicative task. 

 

4.4 Game based learning 

 

Game based learning (GBL) is a branch of serious games that deals with applications that have defined learning outcomes. Generally 

they are designed in order to balance the subject matter with the gameplay and the ability of the player to retain and apply said subject 

matter to the real world. 
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GBL uses competitive exercises, either pitting the students against each other or getting them to challenge themselves in order to 

motivate them to learn better. 

Games often have a fantasy element that engages players in a learning activity through a storyline. 

  

4.4.1 Definition of GBL  

 

Game-based learning (GBL) refers to different kinds of software applications or products that use games for learning or educational 

purposes. These game applications are also termed as serious games. They can be anything from simpler games to games which use 

3D graphics to provide opportunity for learners to take on virtual presence in virtual world. 

 

"The underlying idea is that students learn better when they are having fun and are engaged in the learning process". 

 

The main characteristic of an educational game is the fact that instructional content is blurred with game characteristics. The game 

should be motivating, so the learner repeats cycles within a game context. While repeating the act of playing the game, the learner 

acquires the knowledge through thought, experience, and the senses which result from interaction with and feedback from the game 

play. 

 

Garris et al. suggested that the learning outcomes occur outside of the game during reflection and debriefing. The following figure 

describes the debriefing process between the game cycle and the achievement of the learning outcomes. 

 

 

 

Figure 4.1: Learning Process in GBL 
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The debriefing process provides a link between simulation and the real world. It connects game experience and learning by drawing a 

relationship between the game events and the real-world events. This process of study in a game is described by Kolb et al., as "doing, 

reflecting, understanding, and applying". 

 

4.4.2 Characteristics of Games 

 

Malone (1981) summarized four essential characteristics or elements for computer games to answer the question of what makes a 

computer application enjoyable to operate: fantasy, curiosity, challenge and control. 

 

Fantasy stands for the virtual world or the scenario in which the activity is embedded. Games involve imaginary worlds and nothing 

outside the game is relevant. The activity inside the game has no impact on the real world. The fantasy in the context of the game 

leads to greater interest on the part of the student as well as increased efficiency of learning. 

 

Curiosity is embedded into the game by the continual introduction of new information and non-deterministic outcomes. The different 

types of rules help the players to reach the goal of the game. This includes the use of randomizing to add variety to the game. Malone 

emphasizes that environments should be neither too complicated nor too simple with respect to the end-user's existing knowledge. 

 

Challenge is provided within each appropriate level of difficulty. If the activity level of difficulty is too low, students lose interest and 

the same occurs if the activity level is too high relative to the studentôs abilities. The challenge should be incorporated by introducing 

multiple levels or goals with progressively increasing the difficulty levels.  

 

The students control the game environment by making the decisions and choices. This opportunity to make choices has direct 

consequences and helps to solve the confronted tasks and problems. 

 

5. Conclusion  

 

The ultimate goal of the project is to have a system with minimal human intervention in which students can learn and get instant 

feedback and hints. This project is only a rest step towards achieving that goal. The modular architecture ensures that each module can 

be extended and developed independently. This opens up a lot of avenues for future research and development. 

 

Given our societyôs increasing need for high quality teaching and training, computer-supported education is becoming critical to 

complementing human tutoring in a large variety of fields and settings. Research in Intelligent Tutoring Systems leverages advances 

in Artificial Intelligent, Cognitive Science and Education to increase the ability of computer supported education to autonomously 

provide learners with effective educational experiences tailored to their specific needs, as good human tutors do. 
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The system must be evaluated from both a design perspective and from an Educational Technology perspective. Evaluation must be 

done for each module and also for the whole integrated system. The interfaces must be evaluated for the user experience. As 

mentioned earlier, a flawless user experience is crucial for the success of the system as an effective learning tool because a bad 

interface could lead to cognitive overloading of the student's working memory. 

Over all, the effectiveness of the system as a learning tool should also be evaluated either in a laboratory setting with a control group 

or by subject experts. 
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Abstract -- This paper proposes a low power pipelined FFT for wireless LAN applications based on canonic signed digit (CSD) 

algorithm. New techniques and approaches are required at all levels of design abstractions as future technologies are expected to 

provide unprecedented levels of computations performance in small hands-held units. Since the evolution in battery technology has 

not yet caught up with the demands in computational requirements, this provides us with a motivation to consider new approaches to 

reduce computation without compromising the constraints on system performance. This paper proposes several low power approaches 

for radix-4 single path delay commutator FFT processors which utilize the minimum number of shifters and adders to replace the 

complex multiplier and low power butterfly architecture. Both power consumption and area is reduced, due to operation substitution 

compared to a conventional FFT architecture. 

Keywords: CSD, FFT, Hand-held units. 

 

 

I.INTRODUCTION 

 

           The Fast Fourier Transform (FFT) is an important tool used in the Digital Signal Processing (DSP) applications. In recent 

years, because of the popularity of the signal processing there been a lot of development to increase its performance both at the 

algorithmic level and the hardware implementation level. On the other hand, developers of the VLSI systems are including 

features in their design that improves the system performance for applications requiring FFTs. For the portability requirement, 

the need of low power FFT architecture for telecommunication systems in portable form is attached more and more importance.  

           Due to the nature of non-stopping processing on the same clock frequency of sampling data, pipelined FFT is  

preferred especially for a high throughput demand or low power solution [6]. In the pipelined architectures, the  

commutator and the complex multiplier at each stage contribute a dominating part of the whole power consumption. A 

number of researchers have explored the scope of low power implementation for FFT processors.  

In [2], the authors combined voltage over scaling and algorithmic noise-tolerance techniques to reduce power  

consumption in butterfly blocks.  The author of [4] Presented low power cache-memory architecture by  

using an algorithm offering good data locality to increase speed and energy efficiency. In [5], the authors proposed a  new  radix 

algorithms,  which  can  effectively minimize  the  number  of  complex  multiplications  in  

pipelined  FFTs. A novel ordering based low power pipelined radix-4 FFT was presented in [1].  

Coefficient ordering   reduces   the   switching   activity   between successive coefficients fed to the complex multiplier and 

hence leads to low power consumption [1]. However, as far as we know, until now, there are no explorations on FFTs. In the 

past, some researchers used shifters and adders to replace the complex multiplication by some special constant coefficients. In 

[5], the authors used 12 additions to realize the complex multiplication by ã2/2(1±i). The authors in [7] employed seven shift-

and-add units to carry out seven multipliers in parallel, each by a constant coefficient. 

          This paper explores the application of common subexpression sharing across coefficients to the first stage of 16-point 

FFTs based on a popular pipelined FFT, R4SDC [8]. Complex multiplications are replaced by the minimum number of shift and 

addition operations. Hence, both area and power consumption for the multiplier unit are reduced. This new FFT   processor   

architecture   also   employs   a   new commutator architecture based on dual port RAMs [9] and improved low power 

butterfly elements [10]. 

II. CANONIC SIGNED DIGIT (CSD) ALGORITHM 

 

        The number of add operations required in a constant coefficient multiplication equal to one less than the number of nonzero 

bits in the constant coefficient. In order to further reduce the area and power consumption, the constant coefficient can be 

encoded such that it contains the fewest number of nonzero bits, which can be accomplished using canonic signed digit (CSD) 
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algorithm. It is common to use the redundancy of signed digit code to replace the conventional multiplier digits, such that 

addition operations in a multiplication can be reduced with the increase of average shift length across the zeros in the 

multiplier [12]. Canonical Signed-Digit (CSD) is one widely used signed digit approach. In CSD code of a number, each bit 

is set to 0, 1 or -1 and no two consecutive bits are nonzero. 

       The advantage of CSD form is that no value has more than (N+1)/2 nonzero bits, often fewer, and so the multiplication by a 

constant requires not more than that number of additions for its implementation. 

An algorithm for computing the CSD format of a W-bit number is, 

                                  â-1 = 0 

                ɔ-1 = 0 

                   âW = âW-1 

                      for (i = 0 to W-1) 

                    {    

                          ɗi = âi (xor) âi-1 

                          ɔi = ɔľi-1 ɗi 

                          ai = (1-2â i+1) ɔi 

                   } 

    For example, the input is the number 0111011001000001 (constant coefficient, 7641) in twoôs complement form .Its CSD 

representation is computed as follows 

 

TABLE1 CSD number representation 

i w P               0 
-

1 

â

i 
0 0 1 1 1 0 1 1 0 0 1 0 0 0 0 0 1 0 

ɗ

i 
 1 0 0 1 1 0 1 0 1 1 0 0 0 0 1 1  

ɔ

i 
 1 0 0 0 1 0 1 0 0 1 0 0 0 0 0 1 0 

Q  1 0 0 0 
-

1 
0 

-

1 
0 0 1 0 0 0 0 0 1  

 

In the above table1 P=W-1and Q = (1-2â i+1) ɔi. 

III. RADIX -4 SINGLE PATH DELAY FFT ALGORITHM 

When the real-time signal processing is required pipelined FFT is the suitable option because of its high throughput and low 

power demands. Radix-4 single delay commutator (R4SDC) architecture is researched in this dissertation. R4SDC is the most 

popular pipeline FFT architectures, because of its efficient use of butterflies and multipliers. In this a low power technique for the 

pipeline FFT architecture is discussed. 

    The Discrete Fourier Transform (DFT) of N complex data points X (n) is defined by 

ä
-

=

=
1

0

)()(
N

n

nk

NWnxkx

     

K=0,1,ééN-1;      (1) 

Where WN=e
-j(2ˊ/N)

 ,WN is twiddle factor. 
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In [8], the authors presented the R4SDC pipelined FFT algorithm for word-sequential data. For radix r1, equation 1 can 

be written as follows: 
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The N-point DFT in (2) can be decomposed into v stages where N = r1r2érv. The final stage is defined by  
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While intermediate stages are given by the recursive equation 4 below [8]: 
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Where, for both (3) and (4) 
 
0 ÒqiÒ Ni-1, 2Ò iÒ v , Nt=N/(r1r2é.rv), 2Ò t Òv-1 and 0Ò miÒ ri-1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Signal flow graph of a radix-4 16-point FFT 
 

     When r1=4, we use16-point FFT whose flow graph based on the above equations can be seen in Figure1. As can 

be seen, each open cycle denotes a summation while the dots define the stage borders.  

     The number inside the open circle is the value of m1 (for the first stage) or m2 (for the second stage). The number 

outside the open circle is the twiddle factor used. N-point pipelined FFT processor based on this architecture shown in 

Figure 2. It achieves 75% utilization of the complex multiplier and 100% utilization of the butterfly element respectively. 

 

             Fig.2.N-point R4SDC pipelined FFT processor  

architecture [10] 

 

IV. COMMON SUB EXPRESSION SHARING 

 

Common sub-sharing or common sub-expression elimination pre-computes the subexpression among several multiplication-

accumulation operations in order to reduce the total number of shift and addition operations [11] which are utilized to carry out 

multiplications. The approach is very effective for reducing the hardware cost of multiple constants multiplications, especially 

for the filter-like operation. For example, for a 3-tap FIR filter, the output Y (2) is given as follow. 
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       The weights Ai are the filter coefficients. Suppose the coefficients are given as A0=00111011, A1=00101011, 

and A2=10110011. The coefficients are represented in twoôs complement format. According to (5), 

 Y (2) =A0X2+A1X1+A2X0 .  

    Using shifts and additions to replace the multiplications,gives: 

Y(2)=X2+X2<<1+X2<<3+X2<<4+X2<<5+X1+X1<<1+X1<<3+X3<<5+X0+X0<<1+X0<<4+X0<<5īX0<<7. 

The computation requires 12 additions, 1subtraction and 11 shifts. However, if pre-computing X02 = X0 +X2; X12 

=X1+X2; X012 =X12+X0, the output can be shown as:  

Y (2) =X012+X02<<4+X012<<1+X012<<5+X12<<3īX0<<7.  This computation only  needs  7  additions,  1  subtraction  

and  5  shifts. X02, X12, X012 are the available common sub expressions for this case. From the above examples, it can be 

shown that common subexpression sharing can reduce the number of additions and subtractions from 13 to 8 (38% reduction). 

V.  DESIGN AND IMPLEMENTATION 

 

A. Multiplier-less Units of 16-point R4SDC FFT 

      In multiplier-less 16-point R4SDC pipelined architecture FFT, the conventional complex multiplier consists of 

one subtracter, one adder and four real multipliers. The coefficient for the stages can be previously calculated which means 

from the previous stages.  

     However, since the complex coefficients for all stages can be pre-computed, we can apply shift and addition operations 

with common subexpression sharing to those stages where the number of coefficients islimited.  

       For example, the number of coefficients for the first stage of 16-point FFTs is 16. These coefficients are shown in 

Table2.  A close observation of these coefficients reveals that seven of these are (7fff, 0000), one is (0000, 8000) 

which are the quantized representation for (1, 0) and (0,-1) in 16-bit twoôs complement format respectively. In each set, 

the first entry corresponds to the cosine function (the real part, Wr) and the second one corresponds to the sine function 

(the imaginary part, Wi). For the trivial coefficients (7fff, 0000) and (0000, 8000), the complex multiplication is not 

necessary. Data can directly pass through the multiplier unit without any multiplication, when data is multiplied with 

(7fff, 0000).  Only an additional unit, which swaps the real and imaginary parts of input data, and inverts the imaginary part, 

is needed for those data by (0000, 8000). 

TABLE II  

 The coefficients for 16-point R4SDC FFT 

Coefficient  

sequence 

m1 =0,1 

Original  

Quantized 

coefficient 

Coefficient  

sequence 

m1 =2,3 

Original  

Quantized 

coefficient 

W0 7fff,0000 W0 7fff,0000 

W0 7fff,0000 W2 5a82,a57d 

W0 7fff,0000 W4 0000,8000 

W0 7fff,0000 W6 a57d,a57d 

W0 7fff,0000 W0 7fff,0000 

W1 7641,cf04 W3 30fb,89be 

W2 5a82,a57d W6 a57d,a57d 

W3 30fb,89be W9 89be,30fb 

 

  

    The rest of the coefficients are composed of only 6 constants (7641, 5a82, 30fb, a57d, 89be, cf04). However, one can see 

that only 3 of these constants (7641, 5a82 and 30fb)   would   be   enough   to   implement   all of the coefficients.  For 

example, a multiplication with the constant a57d could be realized by first multiplying the data with 5a83, and then twoôs 

complementing the result. Note that a multiplication by the constant 5a82 already existents. Therefore, the multiplication with 

the constant 5a83 can simply be obtained by adding the data to the already existing multiplication with 5a82. The other two 

constants (89be and cf04) can be realized in a similar manner, using constants 7641 and 30fb respectively. 5a82 is 
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represented by twoôs complement format, 7641 and 30fb are represented by CSD format as follow, 

5a82 0101101010000010 

7641 1000-10-1001000001 

                                                      30fb                     010-1000100000-10-1 

     The mixed use of CSD and twoôs complement is for minimizing the number of addition/shift operations. We can use 

shifters and adders based on the three constants to carry out those nontrivial complex multiplications as shown below: 

5a82X = 5X << 12 + 5X << 9 + 65X << 1 

7641X = X << 15 + 65X ī 5X << 9 

30fbX = 65X << 8ī X <<12ī5X 

     In the above óXô is input data. The common subexpression for the three constants are 101 (5) and 1000001 (65).Figure 3 

shows the shift-and-addition module for the three constants in 16-point FFT. The module carries out the multiplications in 

which the real part (Xr) or imaginary part (Xi) of input data will be multiplied with Wr and Wi respectively.  

 

Fig.3. Block diagram of the shift-and-addition module 

in multiplier-less unit of 16-point R4SDC FFT  

 

     The shift-and-addition module is equipped with 5 single-bit control signals s1 - s5. Firstly the input data are fed into the 

common subexpression block. The signal s1 indicates which constant channels will be chosen for processing the input 

data.  Each channel carries out shift, negation and addition for the constant. The control signal s3 indicates that the constant 

7641 block outputs the product either by 7641 or 7642.Similarly, the signals s2 and s4 control the outputs of constant 5a82 

and 30fb blocks respectively. The invert units following the constant units either invert the outputs of the constant units or pass 

them without any change. The swap unit provides the appropriate swapping for input data, depending on whether the 

coefficient is (30fb, 7641) 0r (7641, 30fb). The demultiplexer unit judges which couple of products are final outputs. Totally, 

11 adders are used to compose the shift-and-addition module. 

 

 

 
 

         Fig.4. Block diagram of the multiplier-less 

unit in 16-point R4SDC FFT 

       Based on the above discussion, the complex multiplication unit in 16-point radix-4 pipelined FFT can be substituted by a 

multiplier-less unit. The block diagram of the unit is depicted in Figure 4. Only those data, which multiply nontrivial complex 

coefficients, are fed into the shift-and-addition units. Two shift-and-addition units are needed for the real part (Xr) and 

imaginary part (Xi) respectively. There are two single-bit control signals s6 and s7 in the multiplier-less unit. The signal s6 

indicates that whether the input data is corresponding to a nontrivial complex coefficient or not. When the signal s7 is asserted 

to logic 1 state, the real and imaginary parts of the input data are swapped, and the imaginary part is inverted. Here, in the 
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multiplier-less unit, 22 adders are used to substitute the four real multipliers in the complex multiplier unit. Due to the use of   

multiplier-less   unit,   the   Rom   unit storing the coefficient will be replaced by a FSM unit generating control signals (s1 

- s7). 

 

        

 

B. Commutator Based On Dual Port RAMs For R4SDC 

 

      The commutator unit is one of the main power-consuming   components   in   R4SDC   FFT.   Previous approaches to 

implement commutators include shift register architecture (SR) [8], conventional dual port RAM architecture (DR) [13], and 

triple port RAM architecture (TR) [13]. These architectures are based on the same interconnection topology among different 

FIFO  elements [13]. In [9], a new architecture based on dual port RAMs, termed as IDR. IDR exploits a new interconnection 

topology among dual port RAM blocks [3]. IDR efficiently reduces the switching activity through maintaining the unused 

outputs of RAMs at their previous values [9]. IDR also reduces the number of write operations to memory blocks [3]. With 

IDR architecture each RAM block is enabled 5/3 times on average, during the four periods. Whereas, for DR and TR, each 

RAM block is enabled 4 and 10/3 times respectively [13]. Hence, IDR is significantly more power efficient than both DR and TR. 

 

C. Improved Butterfly Architecture 

      In [10], low power butterfly architecture was presented. Two 4-input summation blocks were employed to replace six 

adder/subtracts.  However, since inversions were implemented based on oneôs complementing (and not twoôs 

complementing), this architecture introduced a small error in the butterfly operations. In R4SDC FFT, the butterfly element 

performs the summations of Equations 4 and 5. The conventional butterfly architecture consists of 6 adders/ subtracts. We 

improve this architecture by eliminating this error. Figure 5 shows the improved low power butterfly architecture. Six inverters 

(CI1 to CI6) are used to generate the normal or the oneôs complement form under the control of C5, C6 and C7. The signal C4 

controls the four multiplexers (M1 to M4) for directing appropriate data to the inputs of the summation   blocks. Two 5-input 

summation blocks (SUM0 and SUM1) are employed to generate the real and imaginary parts of the output respectively. An 

additional decoder unit is used to generate compensation for eliminating the error due to the oneô complement based inversion. 

 

Fig.5. Block diagram of the improved butterfly architecture 

VI. RESULTS AND DISCUSSIONS 

      The proposed architectures have been implemented in Verilog HDL for 16-point multiplier-less R4SDC pipelined FFT and 

simulated in Xilinx 9.2i (ISE Simulator). Input data used are 32 bits complex data. The 16-point R4SDC FFT was 

synthesized at 10ns clock cycle, using Synopsys Design Compiler targeting the UMC 0.18µ  CMOS library. Power 

evaluations were carried out, using Synopsys Design Power, at 8ns clock cycles for 16-point FFT respectively. Less multiplier 

FFT architecture employs CSD multiplier unit to carry out the complex multiplication operations shown in fig.5. The input to 

FFT module is sequential input data will be separated into 4 parallel output data streams by the commutator, these parallel data 

summed into the butterfly element and then CSD multiplier performs the multiplications of complex input data with all the 

synchronized constant coefficients and generates real and imaginary outputs. The clock and reset are global signals. 
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Fig.6.Simulation waveform for multiplier less FFT 

     The comparative power and area results are shown in following table. 

 

TABLE III  

 Comparative results of Power and Area 

 

Insta

nce 
Cells 

Dynamic 

Power 

(mW) 

Total  

Power 

(mW) 

Cell 

Area 

Conv

entio

nal 

FFT 

4692 29.083 29.084 
18120

9 

CSD 

FFT 
3528 20.588 20.589 

14106

9 

     Clearly, for 16-point FFT the best power saving of 50.2% is achieved. The multiplier-fewer units in 16-point FFT power 

reduction, as compared to the complex multiplier based on non-Booth coded Wallace tree. All designs have the commensurate 

area with each other.  The application of the new techniques brings a slight reduction in the cost of area and power 

consumption. 

VII. CONCLUSION 

     This paper presents a low power pipelined R4SDC FFT processor architecture based on canonic signed digit multiplier 

suitable for shorter FFTs. This design approach can also be applied for the last stages of longer FFTs. The multiplier-less 

architecture employs the minimum number of shift and addition operations to realize the complex multiplications. This 

reduces the power consumption of the multiplier by using the architectures such as low power butterfly and commutator 

scheme as compared to conventional non-Booth coded Wallace tree multiplier based R4SDC FFT architecture. 
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Abstractð Under many research works, it has been observed that the multiple input multiple output (MIMO) system can be 

considered an efficient solution for the high-speed wireless communication. However, the delay spreads in non-flat fading channels 

abrupt the functioning of MIMO system. In orthogonal frequency division multiplexing (OFDM), the channel impulse response is flat 

in each sub carrier. Hence, MIMO with OFDM can be used effectively in non flat fading channels. MIMO OFDM system requires 

many independent baseband processors thereby increasing hardware complexity of the system. So there is a need to reduce the 

hardware complexity of FFT/IFFT processor. The proposed model uses multipath delay commutator (MDC) architecture to design a 

reconfigurable N-point FFT processor. 

 

Keywordsð Multiple Input Multiple Output,  Orthogonal Frequency Division Multiplexing, Multipath Delay Commutator, Fast 

Fourier Transform  processor, Inverse Fast Fourier Transform , Wireless, Communication 

INTRODUCTION 

OFDM is a special type of multi-carrier transmission where a single data stream is transmitted over a number of  lower rate sub-

carriers. In high speed digital communication, the OFDM technique is widely used against frequency selective fading and intersymbol 

interference. It is also used for wideband data communication over mobile radio channels, DAB and DVB. 

MIMO system, the wireless communication system with multiple antennas at the transmitter and receiver, has received remarkable 

attention because of its ability to increase system capacity without expanding the bandwidth.   

The use of multiple-input multiple-output (MIMO) signal processing with orthogonal frequency division multiplexing (OFDM) can 

provide enhanced data rates for the next generation wireless communication systems. But as MIMO-OFDM system transmits multiple 

data streams, it requires various independent baseband processors. This increases its hardware complexity tremendously when 

compared with single-input single-output OFDM (SISO OFDM) systems.  

A very high data throughput rate is provided by the IEEE 802.11n standard based on the MIMO OFDM system. Since FFT processor 

is one of the most computationally intensive modules of the OFDM processors, it becomes very important to design a low complexity 

FFT processor. However, MIMO OFDM system with k transmitting and receiving antennas consists of k OFDM baseband processors. 

This requires k FFT processors thus increasing the hardware complexity by k times. 

 In WLAN system, the hardware complexity is a very important component as it is used in non-fixed environment. So it is essential to 

design an efficient system module  to reduce the increasing complexity of the MIMO OFDM system. Therefore the focus should be on 

FFT processor as it is one of the largest block in MIMO OFDM processor.  

In the proposed system, a reconfigurable N-point FFT processor for MIMO OFDM system is designed. The proposed FFT processor is 

based on MDC architecture and can support variable lengths of FFT operations. Section II presents the work done related to reducing 

the complexity of the FFT/IFFT processor. Section III presents the methodology for the FFT/IFFT processor. Section IV presents the 

simulation results of the proposed FFT processor and section V concludes the paper. 
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RELATED WORK  
 

There are various methods which have been used for designing FFT/IFFT processor for MIMO OFDM system.  

An area efficient FFT processor for SDR systems based on MIMO OFDM is proposed [1]. The variable lengths of 64, 128, 

512, 1024 and 2048 are supported by the proposed FFT processor. The complexity of the proposed FFT processor is decreased 

by reducing the number of non trivial multipliers. This is achieved by employing mixed radix and multipath delay commutator 

architecture. In the process, the system throughput is not sacrificed. The design of the proposed FFT processor is made in 

hardware description language and it is implemented on Xilinx Virtex 4 FPGA.  

The FFT processor proposed in [1] reduces the logic slices by 41.9%, dedicated multipliers by 62.5% and memory size by 39% 

when compared with the conventional 4 channel R2SDF FFT processor. When compared with 4 channel R2MDC FFT 

processor, the proposed FFT processor [1] reduces the logic slices by 26.2%, dedicated multipliers by 25% and memory size by 

26.8%. Thus the complexity of the FFT processor is reduced tremendously.  

The scalable FFT processor architecture for OFDM based communication systems is described [2]. In recent times, different mobile 

devices can support multiple wireless standards [8] and requires efficient transceiver. Hence, in a communication transceiver, the 

baseband hardware needs to be scalable and efficient across multiple standards.  

Design of FFT hardware is a challenging task while balancing design parameters such as speed, power, area, flexibility and 

scalability.  The research work in [2] proposes a scalable radix-2 N-point novel FFT processor architecture. The architecture design is 

based on an approach to balance various specified design parameters to meet the requirements of SDR platforms supporting multiple 

wireless standards. The processor operates at a maximum frequency of 200MHz, uses less than 1% of FPGA device resources [9] and 

meets the performance requirements of multiple wireless standards. 

A 128/64 point fast Fourier transform (FFT)/ inverse FFT  processor which is applied in wireless LAN processor based on MIMO 

OFDM multiplexing is proposed in [3]. The sequences of multiple data is properly dealt with by the mixed radix MDF fast fourier 

transform architecture. The 64 and 128 point FFT operation is supported by the processor. For simultaneous sequences of data, 

multiple data rates is also provided [10]. Furthermore, less hardware complexity is needed in the design compared with the traditional 

four-parallel approach. At the operation clock rate of 40 MHz, the processor can calculate 128-point FFT with four independent data 

sequences within 3.2 us. 

A FFT/IFFT processor which can be applied in WLAN processor based on MIMO OFDM system is proposed [4]. Higher mixed 

radix FFT algorithm is used to achieve better throughput, low power and less complex multipliers. To design FFT/IFFT processor, 

the mixed radix architecture of FFT is proposed with reversal of bits. The consumption of power is reduced and the hardware is made 

less complex by the proposed FFT processor [4]. 

An area-efficient FFT processor for mobile WiMAX systems is proposed [5]. The variable lengths of 1024, 512, 2048 and 4096 can 

be supported by the FFT processor due to its scalability. The complexity of the processor is decreased considerably by lowering the 

non trivial multipliers used along with MDC architecture [11]. HDL was used to design the FFT processor. The size of memory is 

reduced compared with those of the 4-channel radix-2 MDC (R2MDC) FFT processor by the FFT architecture used. 

An energy and area efficient structure and hardware architecture of FFT processor for 4x4 MIMO-OFDM WLAN systems with four 

transmit and four receive antennas is proposed [6]. Since the basic scheme of MIMO-OFDM system is multiple data transmission, 

conventional FFT processor for SISO-OFDM system is not suitable for MIMO-OFDM systems. The proposed FFT processor has 

multi-channel structure to support multiple data paths. Multi-channel structure enables the processing of several FFT operations with a 

single processor [12]. Also, by the mixed radix algorithm, the number of non-trivial multiplications of the FFT processor is decreased. 

The proposed FFT processor reduces the logic gates over a 4-channel R4MDC FFT processor. Thus,  the proposed FFT processor 

contributes to the low power and low complexity design of MIMO-OFDM systems. 

The FFT processor for applications in MIMO OFDM systems which uses low power and has variable length is presented [7]. The 

variable length of FFT computation is achieved by mixed radix algorithm [13]. To reduce main memory accesses, cache memory 

architecture is used. Higher SQNR which is required for QAM signals is also achieved by the proposed FFT /IFFT processor. The 

computation time and the power dissipation of the processor are decreased.  
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From the related work, it is observed that reducing the complexity of FFT processor is a high priority task. This can be achieved by 

using a multipath delay commutator (MDC) architecture. 

METHODOLOGY  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Block diagram of generic N-point FFT 

 

 Fast Fourier transformation (FFT) processor is one of the largest modules in the OFDM baseband processor. It is very important to 

design the low-complexity FFT/IFFT processor for MIMO-OFDM based communication systems. To make FFT processors more area 

efficient, it is necessary to reduce the parameters of FFT processors like the area, the number of multipliers and the memory size. The 

proposed model works towards reducing these critical parameters of the FFT processor. 

  

In the proposed system, a generic N- point FFT processor is designed. Radix 4 FFT is used in the design.  The various blocks involved 

in the design of generic N-point FFT is shown in fig.1. FFT points upto 1024 can be calculated using the proposed model. The address 

generator block generates addresses of the clock. One stage is triggered at a time. Dual port RAM is used as RAM is instantiated two 

times one for real part and another for imaginary part of the complex number. Radix 4 FFT is used to calculate higher point FFTs upto 

1024 point. Inbuilt multipliers (trivial multipliers) are used in the design. The commutator block provides a delay of 1 clock cycle. All 

the blocks are interconnected to form a generic N-point FFT. The design is simulated on Xilinx ISE 13.2 using VHDL. 

 

RESULTS 
 

The simulation results of generic N-point FFT using radix 4 is shown in fig.2. Iin & Qin are the real and imaginary parts of the 

complex numbers fed as input to FFT whereas Iout & Qout are the real and imaginary parts of the output of the FFT. The device 

utilization summary of fig.3 shows the logic utilization of the target device used during the simulation of the FFT processor. 

 

 

 

 

 

 

 

 

 Fig.3 Device utilization summary 

 

 

 

                      Fig.2 Simulation results of FFT 

 
CONCLUSION  
 

The paper describes the generic model used  for  the designing of N-point FFT processor for MIMO OFDM system. From the 

research done and the results observed, it can be concluded that the use of the hardware devices used in the FFT design is optimized. 
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The simulation results of the design match the calculated  results thus verifying the correctness of the design. The FFT processor is 

reconfigurable and various points of FFT can be calculated using the proposed design. 

The future work includes the design of non-trivial multipliers and their use in the design of the FFT/IFFT processor for MIMO 

OFDM system. The multipliers used in the FFT processor are to be reduced thus reducing the area consumption of the processor. 

REFERENCES 

[1]  Gijung Yang, Yunho Lung, ñDesign of Low-  Complexity FFT Processor for MIMO-OFDM Based SDR Systems,ò Feb. 7-10, 

2010 ICACT 2010, IEEE 2010 

[2] Deepak Revanna, Omer Anjum, Manuele Cucchi, Roberto Airoldi, Jari Nurmi, ñA Scalable FFT Processor Architecture for 
OFDM Based Communication Systems,ò IEEE 2013   

[3] Yu-Wei Lin and Chen-Yi Lee,  ñDesign of an FFT/IFFT Processorfor MIMO OFDM Systems,ò IEEE Transactions On Circuits 

And Systems: Regular Papers, Vol. 54, No. 4, April 2007  

[4] N Kirubanandasarathy, Dr.K.Karthikeyan and K.T hirunadanasikamani, ñVLSI Design of Mixed radix FFTProcessor for MIMO 
OFDM in wireless communications,ò IEEE 2010 

[5] Youn Ok Park, Jong-Won Park, ñDesign of FFT Processor for 802.16m MIMO-OFDM Systems,ò  IEEE 2010 

[6] Byungcheol Kang, Jaeseok Kim, ñLow complexity multi-point 4-channel FFT processor for IEEE 802.11n MIMO-OFDM 

WLAN system,ò IEEE 2011  

[7] Chun-Lung Hung, Syu-Siang Long, Muh-Tian Shiue, ñA low power and variable-length FFT processor design for flexible MIMO 

OFDM systems,òIEEE 2009  

[8] Chian-Chang Hung, Po-Lin Chiu, Yuan-Hao Huang, ñA variable-length FFT processor for 4*4 MIMO-OFDM systems,ò IEEE 

2010. 

[9] A.S.Chavan, P.S.Kurhe, K.V.Karad, ñFPGA based implementation of baseband OFDM transceiver using VHDL,ò IJCSIT Vol. 
5(3) 2014 

[10] Rajesh S. Bansode, Prajakta Borole, ñHardware implementation of an OFDM transceiver for 802.11n systems,ò IJSER Vol. 4, 
Issue 6, June 2013  

[11] T. Sansaloni, A. Perex-Pascual, V. Torres and J. Valls, "Efficient pipeline FFT processors for WLAN MIMO-OFDM 

systems,"Electronics Letters, vol. 41, no. 19, pp. 1043-1044, Sep. 2005. 

[12] Y. Jung, H. Yoon, and 1. Kim, "New efficient FFT algorithm and pipeline implementation results for OFDM/DMT applications," 

IEEE Trans. Consum, Electron., vol. 49, no. I, pp. 14-20, Feb. 2003. 

[13] S. Lee, Y. Jung, and 1. Kim, "Low complexity pipeline FFT processor for MIMO-DFDM systems," IEICE Electronics Express, 

vol. 4, no. 23, pp. 750-754, Dec. 2007 
  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijergs.org/


(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ$ÕÎÐÕÌÌÙÐÕÎɯ1ÌÚÌÈÙÊÏɯÈÕËɯ&ÌÕÌÙÈÓɯ2ÊÐÌÕÊÌɯ5ÖÓÜÔÌɯƗȮɯ(ÚÚÜÌɯƖȮɯɯ,ÈÙÊÏ- ×ÙÐÓȮɯƖƔƕƙɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ 

ISSN 2091-2730 

112                                                                                                   www.ijergs.org   

New robust LSB steganographic technique for increased security 

Dipalee Borse 
 

Dr. D. Y. Patil ACS college,Pimpri,Pune -411018 

dipa.borse@gmail.com 

 

Abstract: Steganography is fetching attraction because of rapid growth & use of internet as a communication medium. A 

steganography is a technique of invisible or secret communication.  In steganography the secret message can be hidden into a cover 

media so that no one can realize its subsistence except the sender & receiver. This paper discussed a technique based cryptography 

applied on numerical values of secret data & coversthe encrypted data into other media, here it is image.So after steganalysis there is 

less chance of an attacker being able to recover data as the encryption applied on numerical values of data and not the text values 

itself. This method provides high security.  

Keywords:Steganography, Cryptography, Steganalysis, LSB, Spatial domain, PVD, encryption. 

 

1. INTRODUCTION :  

With exponential growth and use of internet as a way of communication for exchanging information the information security has 

become a major issue. To thwart the exploitation, devastation, or malicious modification of the secret information the information 

hiding technique is used. There are three techniques to hide data are Cryptography, Steganography, Watermarking. 

Digital watermarking  

Itis hiding information in a carrier like image. A Watermark may contain the copyright information to retain the authenticity & 

integrity of information. Digital watermark remains constant even through recording, manipulation, compression & de compression, 

etc.; without affecting the quality of content. The applications of watermark, is to read barcodes on products etc. 

Cryptography:   

The term cryptography came from Greekword kryptós means "hidden, secret"; and graphein, means "writing". It is techniques for 

secure communication in the presence of third parties. In cryptography the original text (plain text) is encrypted and converted into 

cipher text. The method used to recover original text from the cipher text is Cryptanalysis or decryption.  

The types of cryptographic algorithms are: 

¶ Secret key cryptography: It uses a single key for encryption and decryption. 

¶ Public key cryptography: It uses one key for encryption and other key for decryption. 

¶ Hash function: 

Steganography:  

The term steganography came from Greek words ñSteganosò & ñgrapheinò which together means ñConcealed writingò. 

Steganography is a science of masking a secret data within another message, image,audio, video or protocol, etc., which results is 

stego_media so that presence of hidden message is indiscernible and one cannot notice the subsistence of private information. The 

method used to recover the original message from the Stego_media is called Steganalysis. 

Terms used in steganography are: 

Secret message: The message is to be hidden into other media. 

Cover_media: It is the digital media which will cover the secret message. In this paper we are using binary image. 

Stego_media: It is the combination of secret message and the cover_media. 
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In encryption the structure or sequence of data is altered and looks suspicious which attracts the attention of invaders. This leads to 

certain actions in order to decrypt it and get secret data.In steganography it hides the existence of any data. So it provides better 

security. 

The niche of steganography is not to replace cryptography but to provide supplement to it. Rather together both can provide two level 

of security.The proposed algorithm in this paper is also the combination of cryptography & steganography. 

2. LITERATURE SURVEY:  

¶ Ankita Agarwal [1]hasproposed a method with combination of cryptography & steganography. Before hiding a data it 

encrypted first using simplified data encryption standard(S-DES) .After encryption that scrambled secret message is covered 

in an image by using alteration component technique. This technique provides two tier security. 

¶ Anil Kumar et.al. [2] have proposed an algorithm based on RSA algorithm & Hash-LSB algorithm. Author used RSA 

algorithm for encryption & Hash LSB method for hiding the encrypted data which is better than RSA-LSB technique. This 

algorithm gives better image quality gives high PSNR & MSE values because of less variation in image pixels and more 

security as encryption cannot be break without key as it is probably known to sender & receiver.  

¶ R. Ibrahim et. al. [3]have proposed a new algorithm to hide the data Bitmap image. In this algorithm first the secret message 

is to be transferred into the text file, then zip that text file, Converting the zip file & secret key into binary codes. Encode 

binary codes using LSB replacement mechanism. It will generate good quality of stego_image as the image distortion cannot 

be seen by naked eyes. Also the secret message cannot be detected easily by steganalysis. As BMP image is a bigger in size, 

So it can store large amount of data. Zip technique diminishes the total size of file and improves the security of file.  

¶ Vikas Tyagi [4] has proposed a combination of cryptography and steganography technique to secure the secret data. First the 

secret information to be scrambled & then that data can be embedded into a cover image. This algorithm gives double layer 

of security as the original information cannot be extracted even after getting the data from stego-image which is actually an 

encrypted data. So it is secure & easy to implement practically 

¶ S.K. Bandyopadhyay  et. al. [5] The authors have proposed alternative method for steganography using reference image for 4 

bit images. The binary numbers of the data is stored in an 4 bit gray scale image and the occurrence and x, y coordinates are 

stored in the different data file. So for steganalysis both stego-image and data file must be available. With one of them one 

cannot determine the secret message. As a result this approach is more secure and time complexity of algorithm is simple and 

proportional to o(n). 

¶ Amanpreet Kaur, et. al [6]has proposed óFirst component alteration techniqueô. Each image have an array of pixels & each 

pixel is a combination of Red, Green, Blue values. In óFirst component alteration techniqueô the bits of first component  (i.e.  

blue) of pixels of image can be substituted with  bits of each character in secret data . As the visual perception of blue in R, 

G, B is low, and on changing it slightly will not disturb the color intensity of image. So it diminishes the picture distortion 

and it is unnoticeable by human eyes. Also gives increased PSNR than Pixel-Value Differencing (PVD) scheme, LSB3 etc. 

This scheme can integrate more secret data with improved image quality. 

¶ V. K. Sharma et.al [7]have proposed improved LSB substitution mechanism to hide image in image which minimizes the 

revealing possibility. This approach is hiding the secret image into cover image using logic gates, which improves/increase 

PSNR of stego-image than First component alteration techniqueô. This method can be used for 24 bit color & 8 bit gray scale 

image by adding conversion algorithm of color image into gray scale image. Also the number of steps are less which reduces 

the complexity of algorithm. The limitation of this algorithm is; As the number bits increases the PSNR values will be 

decreased i.e. the quality of stego-image will be reduced. 

¶ Al -Shatnawi [8],The author has proposed a new method to hide secret message by finding the same or identical bits between 

cover image & secret message. Also set the locations of hidden data bits to a binary file which can be helpful at the time of 

retrieval of secret message. By this technique the maximum bits in image remain unchanged so the quality of image will 

never be degraded. 

¶ Dr. T. Ch. M. Rao et. al. in [9] This algorithm proposed an improved data hiding technique continuing the research in 

[8]. This algorithm does the searching of identical bits from cover image & the secret text. The 8 bit of secret character is 

divided into 3 segments such as (3bits; 3bit; 2 bits) so that the first 3bits can be matched & stored in 8 bits of Red, another 3 

bits in green & remaining 2 bits  in blue in a RGB pixel of cover image. & all non-identical bits can be stored in least 

significant bits of pixel. This algorithm is highly efficient and gives better resolution than existing models. 

 

 

3. PROPOSED METHOD: 

In the proposed method the encryption of ASCII values of secret data before embedding is introduced.Encryption can be done by 

manipulating these values and that will result new data set of ASCIIs. This data set is converted into binary format after that 

traditional least significant bit technique is applied to hide those data bits into cover_image. It gives us combination of encrypted 
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data and cover_image into a stego_image or stego_gramme. In this paper the cover image used is binary image.While 

steganalysis the data extracted by someone will be encrypted data. The data looks suspicious but it is very hard get original data 

by applying cryptanalysis as the numbers are manipulated not the characters, which improves the security of data. The following 

Figure1 &algorithmshows procedure of embedding the secret data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

4. EXPERIMENTAL RESULTS : 

The traditional LSB methods are easy to crack by the attackers by using Steganalysis. So in the proposed algorithm, encryption 

technique is used before LSB embedding which provides greater security because the encryption is done on ascii values of data.  

This proposed method is applied on binary images. This method also gives good image quality.The proposed method gives higher 

security for the secret data to be hidden in the cover_image. The results of algorithm are as shown in the Figure 2 &Figure 3 

Key 

SecretData Encryption Algorithm 

Covermedia 

Secret Key 

Encrypted Data 

Embedding 

Algorithm 

ExtractionAlgo

rithm 

Stego Media 

Encrypted 

Secret Data 

Decryption 

Algorithm 

Extracted Secret Data 

Figure 1: Procedure of proposed method 

Algorithm:  

Inputs: Cover_image, Text file. 

Output: Stego_image 

Step 1: Input Text to be hidden 

Step 2: Input cover_image (binary image) 

Step 3: Convert the secret text to ASCII values 

Step 4:  Encrypt ASCII values using 

symmetric key encryption 

Step 5: Embed the encrypted data into 

cover_image 

Step 6: That will generate stego_image 
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5. Conclusions: 

Cryptography & Steganography are two major and ancient data security techniques.But only cryptographic or only steganographic 

techniques may lack in security sometimes. So in this proposed scheme cryptographic & steganographic LSB technique are combined 

to get greater data security. As the encryption is done on the numerical values that is ascii values of data which is ultimately the binary 

encryption which is hardly attracted and revealed by eavesdropper.  That scrambled data is then concealed by the other image by using 

LSB technique which is easy to implement. As a result it provides two tier higher security. Also It provide good PNSR & better 

quality stego_image. In this paper the algorithm is applied on binary images only. Finally we conclude that proposed approach gives 

higher security with good image quality. 
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Abstract-- In the present world, Wireless communication has become a utility like electricity, food and water. We use it every day 

and everywhere, in our business life, private life, social life and so on. Whether we are using internet at our home or office or simply 

in a coffee shop, we usually get irritated at the slow speeds and pray to almighty for a faster internet speed. To tackle this issue, a 

German Physicist- Harald Haas has introduced a solution which he calls ñdata through illuminationò-transmission of data through 

LED lights which vary in intensities faster than the human eye can follow. According to him, the heart of this technology lies in the 

intensity and potential of the light emitting diode. This paper focuses on construction and working of        Li-Fi based system and 

compares its performance with the existing technologies.  
 

Keywords-- Li -Fi, Wi-Fi, visible light communications (VLC), RF (Radio Frequency), LED (Light Emitting Diode), 

electromagnetic spectrum, lamp driver. 

 

INTRODUCTION  
 

Li -Fi, is a bidirectional, high speed and fully networked wireless communications, using visible light and can be a very good 

complement to RF communication (Wi-Fi or Cellular network), or can even serve as a replacement in contexts of data broadcasting. 

 

Li -Fi basically known as ñlight fidelityò is an outcome of twenty first century research. It is a 5G visible light communication system 

that uses light from light-emitting diodes (LEDs) as a medium to deliver networked, mobile, high-speed communication in a similar 

manner as Wi-Fi. 

  

Li -Fi could lead to the Internet of Things, which is everything electronic being connected to the internet, with the LED lights on the 

electronics being used as Li-Fi internet access points. Visible light communications (VLC) works by switching bulbs on and off 

within nanoseconds, which is too quickly to be noticed by the human eye. This can be obtained by fitting a Li-Fi chip, to turn the light 

bulb into a high speed broadband communication device. Although Li-Fi bulbs would have to be kept ON to transmit data, the bulbs 

could be dimmed to the point that they were not visible to humans and yet still functional. Li-Fi has an amazing feature to think about 

i.e. - one light bulb of 1 watt can produce internet streaming of media in nearly 5 laptops. 

 

 

 
       

Fig. 1. Example of Li-Fi application 

 

The wireless technologyôs huge success has led to an imminent shortage of radio frequency (RF) spectrum. The amount of data sent 

through wireless networks is expected to increase 10 fold during the next 4 years. However, there isnôt enough new RF spectrums to 
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allocate. In addition, the spectral efficiency (the number if bits successfully transmitted per hertz bandwidth) of wireless networks has 

become saturated. The U.S. Federal Communications Commission has therefore warned of a potential spectrum crisis. 

The solution to this problem is the Li-Fi technology. It has been designed in such a way that it overcomes the disadvantages that 

occurs during the usage of Wi-Fi. The demonstration took place using two Casio smart phones. The data was made to exchange 

between the phones using light. Even though the distance was nominal, it is sure that there would be a rapid increase in the distance of 

transmission. The German Physicist believes that a speed of 10 Gbps can be achieved in no time. If this would be possible then a high 

clarity image would take about 30 seconds to download!!  

If we consider this technology 10 years from now, it certainly will be very useful to us. Consider malls, roads, shops-we have light 

everywhere we go, so we can think of internet almost everywhere. 

  

WHY ONLY VLC  
 

 
Fig. 2. Electromagnetic Spectrum 

 
¶ Gamma rays cannot be used as they can be dangerous. 

¶ X-Rays have similar health issues. 

¶ Ultra-violet rays are good for places without people, otherwise dangerous for human beings. 

¶ Infrared due to eye safety regulation should be used with low power. 

¶ Visible light on the other hand is everywhere, and also has a wide spectrum. 
 

HOW Li -Fi WORKS 

 

 
Fig. 3. Block Representation of Li-Fi 

 

This figure describes the major functionality of Li-Fi where all light sources will have small LED lamps with lamp driver circuitry 

fitted inside the arrangement to make the LEDs turn ON and OFF according to the digital data being transmitted. On the receiver side 

a photo-detector will decode the received light signals, which is further amplified, processed and sent to the device you are using. Li-

Fi can give you speed up to 1 Gbps in your home network. Also this speed is variable and can be adjusted by varying the properties of 

light source. 

A. Stage 1 - Server 
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A server is a system (software and suitable computer hardware) that responds to requests across a computer network to provide, or 

help to provide, a network service.  

Internet and server run parallely. When we type a site for example-google.com, it sends request to various servers and finally sending 

request to the server of google in USA. Finally after analysing the request google server sends us the required information in various 

packets. All this happens in a few seconds. 

B. Stage 2 - Lamp Driver 

 

Fig. 4. Block Diagram of Lamp Driver [3] 

Components of Light driver - 

 

1. Baseband modulator: Baseband modulation and demodulation techniques are fundamental to communication systems. 

Baseband is actual frequency band of signal (e.g voice, video). If we consider the voice signal then voice signal band is approximately 

4 kHz. That means voice signal contains frequencies ranging from 0-4kHz.Modulation is basically increasing signal frequency. This 

means voice base band of 4 kHz can be uplifted to letôs say, 1900 kHz 

 

2. DAC: In electronics, a digital-to-analog converter (DAC, D/A, D2A or D-to-A) is a function that converts digital data 

(usually binary) into analog signal (current, voltage, or electric charge) 
[12]

. 

 

3. TCA: A trans-conductance amplifier (gm amplifier) puts out a current proportional to its input voltage. In network analysis, 

the trans-conductance amplifier is defined as a voltage controlled current source (VCCS). It is common to see these amplifiers 

installed in a cascade configuration, which improves the frequency response. 

 

4. ADDER: It simply adds a dc current to the TCA output. 

 

C. Stage 3 

      An overhead lamp fitted with an LED with signal processing technology streams data embedded in its beam at ultra-high speeds to 

the photo-detector. 

 

D. Stage 4 

      A receiver dongle then converts the tiny changes in amplitude into an electrical signal, which is then converted back into a data 

stream and transmitted to a computer or mobile device. 
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ADVANTAGES OF Li -Fi 
 

¶ Capacity: Visible light spectrum is 10000 times bigger than RF spectrum. It is predicted that will we run out of the RF spectrum 

by 2020. 

¶ Security: Light cannot penetrate walls, but radio waves can, thus security is higher in using Li-Fi. 

¶ Efficiency: The 1 million radio masts base stations consume a lot of energy, which indeed is used to cool the base stations and not 

to transmit radio waves. These base stations have poor efficiency upto only 5%.Whereas Li-Fi uses the 2.4 billion led lamps which 

offers a much higher efficiency. 

¶ Transmission of data: Wi-Fi transmits data serially and Li-Fi transmits thousands of data streams parallely thus offering higher 

speed 
[6]

. 

¶ Infrastructure: It is already existing. Inexpensive devices, mostly powered by LED, so it is cost effective, compared to base 

stations. 

 

APPLICATIONS OF Li -Fi 

1. Intelligent Transport System: LED equipped headlight and backlights, where the cars can talk to each other and react faster 

when they are Li-Fi enabled. Traffic lights and street lights can talk to each other and also to the cars which can indeed reduce the 

number of accidents 
[9].

 

 

2. Underwater Awesomeness: The RF cannot penetrate in the water while the visible light can. Divers can use their torches 

enabled with Li-Fi technology to communicate with each other 
[8]

. Also, the submarines can transmit and receive information from the 

ships that are above it, through transmission and reception of light. 

 

3. Indoor Navigation: Li -Fi can be used to navigate through any hospital or office building that has Li-Fi enabled LED lighting, 

through the userôs smart phones. 

 

4. Oil and gas wells: Testing and maintaining of gas wells can be performed with greater ease and efficiency. This can be 

obtained by placing the Li-Fi transmitter at the bottom of the well and the receiver at the surface, for real-time continuous monitoring. 

 

5. Intrinsically safe environments: This can be used in petroleum and chemical industries and other environments where the 

usage of radio waves or other transmission frequencies can be hazardous. 

 

6. Boon for Hospitals: Operating rooms in hospitals do not allow Wi-Fi over radiation concerns, and also there is lack of 

dedicated spectrum. Wi-Fi is in place in many hospitals, but interference from cell phones and computers can block signals from the 

monitoring equipment. Li-Fi solves both problems: lights are not only allowed in operating rooms, but tend to be the most glaring 

fixtures in the room. It can also be used for advanced medical instruments. 

 

7. Enjoy your Flight: óKindly switch off your Mobile Phonesô, is the primary instruction of flights globally, during takeoff and 

landing. The reason being the electromagnetic interference caused to the aircraft systems by the radio waves emitted from mobile 

phones, thus hindering our online operations. Li-Fi provides a solution to this as it can use the light present in the aircraft lobby for 

data transmission. 

 

CONCLUSION 

Li -Fi technology thus holds the solution to various short comings of radio based wireless communication systems. It has a wide range 

of applications. It also supports green environment, as it uses Visible Light Communication for transmission of data, which is 

harmless and available everywhere. Thus if the idea and technology of Harald Hass are put to practical use, every LED bulb can be 

used as a Li-Fi hotspot for transmitting and receiving wireless data. 
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Abstract: The paper discusses the maximum power point tracking in a grid connected PMSG based WECS. To the  variable-speed 

wind turbine, if the rotor speed can always be adjusted to make the turbine operate under optimum tip speed ratio then it means that 

the turbine realises the MPPT operation. For this purpose the P & O tracking algorithm is adopted. In addition to fully recognise the 

wind energy it is necessary to integrate it to the grid and hence grid parameters are regulated as well using PI controller. The proposed 

system is developed in Matlab environment. 

 

Keywords: Wind Energy Systems, HAWT, PMSG, MPPT, PI Controller, Voltage, Current regulation, Grid Integration. 

 

 INTRODUCTION:  The potential of renewable energy sources is enormous as they can in principle meet many times the 

worldôs energy demand. The depletion of fossil fuels and concomitant global climate change has compelled nations to seek new non-

polluting ways to produce energy. Among various kinds of renewable energy, wind energy is treated as the most challenging one 

because of its free availability, policies fostering, and the maturity of turbine techniques. Renewable energy especially wind energy 

conversion systems have drawn an increasing in interest in the past years since they could be considered as confirmed alternatives for 

sustaining the continuous growing energy needs. The growth of Renewable Energy in India is enormous and Wind Energy proves to 

be the most effective solution to the problem of depleting fossil fuels, importing of coal, greenhouse gas emission, environmental 

pollution etc. Thus, wind energy conversion technology has become the research focus of researchers all over the world.   

 

  In modern wind energy conversion system two turbine structures are preferred: DFIG and PMSG. Although both of 

these structures feature improved efficiency, reduced aerodynamic loads, and ease of active and reactive power regulation, latter is 

much more reliable than the former, considering the possibility of cancellation of gearbox. Therefore, a direct-drive-PMSG based 

WECS is considered in this paper. To harvest more energy from the variation winds,    MPPT control should be included in the power 

control system. The different methods of MPPT system are defined in [9]. However till date, there is no conclusive evidence is 

available as to which MPPT system is likely to provide a more efficient and less expensive in literatures.  

 

 WIND ENERGY CONVERSION SYSTEM TECHNOLOGY  

  A WECS is a structure that transforms the kinetic energy of the incoming air stream into electrical energy. Modern 

Wind Energy Conversion System (WECS) is shown in Figure 1 

 

The energy conversion chain is organised into four subsystems: 
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¶ Aerodynamic subsystem, consisting mainly of the turbine rotor, which is composed of blades, and turbine hub, which is the 

support for blades; 

¶ Drive train,  generally composed of: low-speed shaft ï coupled with the turbine, hub, speed multiplier and high-speed shaft ï 

driving the electrical generator; 

¶ Electro Magnetic subsystem, consisting mainly of the electric generator. 

¶ Electric subsystem, including the elements for grid connection and local grid.    

 

The circuit diagram of the proposed system as in figure 3.1 includes Variable speed wind  turbine, Permanent Magnet Synchronous 

Generator, power electronic components which includes rectifier, inverter, boost converter and the control system which is a PI 

controller. The de description of the circuit diagram parameters are described in the following sections. 

  

 

 

Figure 1: Circuit Diagram of the proposed system 

 

The tip speed ratio of a wind turbine is a variable expressing the ratio between the peripheral blade speed and the wind  speed. It 

is denoted by ɚ and computed as below, 

 

               TSR=       (Blade length*rotor speed)      (1)                                                                                 

       wind speed 

  

 

Where, the blade length  is denoted as R,  the rotor speed as w, the wind speed is n and the power extracted by a wind  turbine 

whose blade length is R is expressed as, 

                   ὖ=  
 
ɟ ˊ Ὑὅ(ɚ)ὺ                       (2)  

     Therefore,    ὅ τὥρ ὥ                          (3)                                       

 The maximum value of Cp occurs for a = 1/3 and hence Cpmax = 0.59 known as    the Betz limit and represents the   

 maximum power extraction efficiency of a wind turbine. 
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 Working:    

 (a) When wind speed is below cut-in speed the machine does not produce power. If the rotor has a sufficient torque to start, 

 it may start rotating below this wind speed. However, no power is extracted and the rotor rotates freely. In many modern 

 designs the aerodynamic torque produced at the standstill condition is quite low and the rotor has to be started (by working 

 the generator in the motor mode) at the cut-in wind speed. 

 

(b) At normal wind speeds, maximum power is extracted from wind. The maximum power point is achieved at a specific (constant) 

value of the TSR. Therefore, to track the maximum power limit point, the rotational speed has to be changed continuously in 

proportion to the wind speed. 

 

(c) At high winds, the rotor speed is limited to maximum value depending on the design limit of the mechanical components that are 

the turbine blades and hub. In this region, the power co-efficient is lower than the maximum and the power output is not proportional 

to the cube of the wind speed.  

 

(d) At even higher wind speeds, the power output is kept constant at the maximum value allowed by the electrical components.  

 

(e) At a certain cut-out wind speed or otherwise known as furling wind speed, the rotation of turbine blades are stalled and hence no 

power generation is done in order to protect the system components.  

 

  The output power evolves according to Equation (2), proportionally with the wind speed cubed, until it reaches the 

wind turbine rated power. This output power from turbine is fed into the PMSG. PMSG is favoured more and more in developing new 

designs because of its higher efficiency, high power density, availability of high-energy permanent magnet material at reasonable 

price, and the possibility of providing smaller turbine diameter in direct drive applications.  

   

  Then power conversion for wind energy systems occurs in two stages. The first stage is rectification, where the 

alternating current (AC) is transformed into direct current (DC). The boost converter steps up the input DC voltage. The second stage 

is inversion where the direct current is transformed back into alternating current. PI controller is adopted in this system as this will 

optimize the conversion coefficient to maintain maximum power output. The inputs to the controller are the wind speed and voltage, 

current that are to be fed into the grid. The PI controller regulates the inputs and feeds the error signal to PWM. The PWM scheme is 

most commonly used because of the possibility of voltage regulation, but it will also cancel out multiples of the third harmonic to help 

improve output power quality. The inverter receives the switching signals from the PWM which in turn regulates the incoming DC 

link voltage and current and feeds it into the grid. The wind speed tracking is also shown. 

 

Figure 2: Block Diagram of the Proposed Grid-Connected WECS 

http://www.ijergs.org/


(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ$ÕÎÐÕÌÌÙÐÕÎɯ1ÌÚÌÈÙÊÏɯÈÕËɯ&ÌÕÌÙÈÓɯ2ÊÐÌÕÊÌɯ5ÖÓÜÔÌɯƗȮɯ(ÚÚÜÌɯƖȮɯɯ,ÈÙÊÏ- ×ÙÐÓȮɯƖƔƕƙɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ 

ISSN 2091-2730 

125                                                                                                   www.ijergs.org   

The basic device in the wind energy conversion system is the wind turbine which transfers the kinetic energy into a  mechanical 

energy. The wind turbine is connected to the electrical generator through a coupling device gear train or a direct drive system. The 

output of the generator is given to the electrical grid by employing a proper controller to avoid the  disturbances and to protect the 

system or network. The detailed description of various blocks are already discussed in the above sections 

 

SIMULATIO N RESULTS  

  

This chapter presents the results of the proposed wind energy conservation system with grid levelling for transient loads. Simulation 

results are shown below in the following sections. 

 

 
   

   

Figure 3: Tracking of wind speeds with varying time 

The intended contribution of this paper is to find out a relation between the MPPT speed and the transient loads (torque  ripples).  

Hence a graph showing the waveform of the tracking of wind speed with time is shown in figure 3 generated  torques is shown in 

figure 4 

  

Figure 4:Generated Torque 

The WTS controller outputs a torque command which contains the turbine dynamic information to the inverter, which is working in 

torque control mode. Because the PMSG is driven by this inverter, it will generate a torque that is equal to that  of a real wind 

turbine. The validity of the wind turbine emulator has already been verified in the previous work. As mentioned earlier the output 

from the wind energy system is integrated with the grid in order to fully utilise its potential.  
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Figure 5: Input Voltage to Grid 

The voltage fed into the grid from the inverter. The current waveforms that are free from ripples which are obtained as outputs from 

the inverter are also given to the grid are shown in figure 6. 

 

Figure 6 : Input current to grid  

The first plot is the output voltage, as can be seen, without the harmonic filters; the output is essentially a square wave due  to the 

switching nature of the inverter. The second plot is of the output current, it is not in phase with the output voltage.  Both the unclean 

output voltage and current lead to an unstable output active power (P), and a large, also unstable, reactive  power (Q) output 

CONCLUSION  

The main focus of this paper is on proposing a systematic study on the MPPT system to get a good compromise between the MPPT 

speed and the transient load. Furthermore, to confirm that the WECS can operate at the designed system  bandwidth, P and O control 

method is proposed. The MPPT controller helps in tracking wind speeds varying with time.  In addition, the system includes a PI 

controller to control the turbine speed and the grid voltage on the generator side and  the grid side respectively. The controller 

further inputs pulses to the PWM inverter, the output of which are fed to grid 

 

REFERENCES: 

[1].  J. Chen, and C. Gong, ñNew Overall Power Control Strategy for Variable-Speed Fixed-Pitch Wind  

 Turbines Within The Whole Wind Velocity Range,ò IEEE Trans. Ind. Electron., vol. 60, no. 7,   

 pp. 2652ï2660, Jul. 2013. 

[2].  Jie Chen, Jiawei Chen, Chunying Gong, ñConstant-Bandwidth Maximum Power Point Tracking Strategy  

 For Variable Speed Wind Turbines And Its Design Details,ò IEEE Trans. Ind. Electron.,  vol. 60, no.11  

 pp. 5050ï5058, Nov. 2013. 

 [3].  A. Mesemanolis, C. Mademlis and I. Kioskeridis, ñMaximum Electrical Energy Production of A Variable  

 Speed Wind Energy Conversion Systemò, IEEE Trans.  Ind.  Electron, pp. 1029ï1034, May. 2012. 

http://www.ijergs.org/


(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ$ÕÎÐÕÌÌÙÐÕÎɯ1ÌÚÌÈÙÊÏɯÈÕËɯ&ÌÕÌÙÈÓɯ2ÊÐÌÕÊÌɯ5ÖÓÜÔÌɯƗȮɯ(ÚÚÜÌɯƖȮɯɯ,ÈÙÊÏ- ×ÙÐÓȮɯƖƔƕƙɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ 

ISSN 2091-2730 

127                                                                                                   www.ijergs.org   

[4]. Errami Y. Maaroufi. M, Ouassaid, M, ñControl Scheme and Maximum Power Point Tracking of Variable 

 Speed Wind Farm Based on the PMSG for Utility Network Connectionò International Conf. on Complex  

 Systems, pp:1-6 ,Nov 2012. 

[5]. Mendis, N,; Muttaqi, K.M,; Sayeef, S,; Perera,S,; ñStandalone Operation of Wind Turbine-Based Variable  

 Speed Generators With Maximum Power Extraction Capabilityò IEEE  Trans on Energy Convers., vol.  

 27, pp.822- 834, Dec. 2012. 

[6]. S.M. Raza, Hiroki Goto, Hai Jiao Guo,  Ichinokura, O., ñA Novel Algorithm for Fast and Efficient Speed- 

 Sensorless Maximum Power Point Tracking in Wind Energy Conversion Systemò,  IEEE Trans on  

 Ind. Electron, Vol. 58 ,pp 29-36, Jan. 2011. 

 [7]. S.A. Khan, M.I. Hossain, ñIntelligent Control Based Maximum Power Extraction Strategy for Wind   

 Energy Conversion Systemsò, pp.001040-001043, May 2011. 

[8]. V. Agarwal,R. K. Aggarwal,P. Patidar, and C. Patki, ñA Novel Scheme For Rapid Tracking of Maximum  

 Power Point in Wind Energy Generation Systems,ò IEEE Trans. Energy Convers., vol. 25, no. 1, pp. 228ï 

 236, Mar. 2010. 

 [9]. Meisam Shirazi, Abbas Hooshmand Viki and Omid Babayi, ñA Comparative Study of Maximum Power  

 Extraction Strategies in PMSG Wind Turbine Systemò, IEEE Trans.  Electrical Power & Energy  

 Conference, pp. 1-6, Oct. 2009. 

[10]. Zhang Xinyin, Hu Minqiang, Chen Xiaohu, Wu Zaijun, ñThe Research on Grid- Connected Wind-Power  

 Generation System of Variable Speed Permanent Magnet Synchronous  Wind Generatorò pp: 2640 ï  

 2646, April 2008. 

 [11].  E. Koutroulis and K. Kalaitzakis, ñDesign of A Maximum Power Tracking System For  Wind-Energy- 

 Conversion Applications,ò IEEE Trans. Ind. Electron., vol. 53, no. 2, pp. 486ï 494, Apr. 2006.   

 [12].  Monica Chinchilla, Santiago Arnaltes, Juan Carlos Burgos, ñControl Of Permanent Magnet Generators  

 Applied To Variable-Speed Wind-Energy Systems Connected To The  Gridò, IEEE Trans. Energy  

 Convers., vol. 21, no.1, pp. 130-135, Mar. 2005.        

 [13].  M. Knight and G. E. Peters, ñSimple Wind Energy Controller For An Expanded  Operating Range,ò IEEE  

 Trans. Energy Convers., vol. 20, no. 2, pp. 459ï466, Jun.  2005      

 [14].  Q. Wang and L.-C. Chang, ñAn Intelligent Maximum Power Extraction Algorithm for Inverter-Based  

 Variable Speed Wind Turbine Systems,ò IEEE Trans on Power Electronics, vol. 19, pp. 1242ï1249,  

 September 2004.             

 [15].  R. Datta and V.-T. Ranganathan, ñA Method of Tracking The Peak Power Points For A  Variable Speed  

 Wind Energy Conversion System,ò IEEE Trans.on Energy Convers, vol. 18, pp. 163ï168, March  2003.  

 [16].  J. Yaoqin, Y. Zhongqing, and C. Binggang, ñA New Maximum Power Point Tracking Control Scheme  

 For Wind Generation,ò Int. Conf. Power Syst. Technol., vol. 1, pp. 144ï 148,Oct.2002 

 

http://www.ijergs.org/


(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ$ÕÎÐÕÌÌÙÐÕÎɯ1ÌÚÌÈÙÊÏɯÈÕËɯ&ÌÕÌÙÈÓɯ2ÊÐÌÕÊÌɯ5ÖÓÜÔÌɯƗȮɯ(ÚÚÜÌɯƖȮɯɯ,ÈÙÊÏ- ×ÙÐÓȮɯƖƔƕƙɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ 

ISSN 2091-2730 

128                                                                                                   www.ijergs.org   

Negative Role of Atmosphere On Free Space Light Communication 

 
Er. Pal Riya Bipradas Sanchita 

 Dept. ETRX Research Student (Master Of Engineering) PIIT (New Panvel) affiliated Mumbai University, Mumbai, India 

riyapal795@gmail.com  

 

Abstractð When every a communication system is to be designed  whether wireless or wired, the first and the most important issue  

which is to be considered is about the features possess by the medium through which communication will take place and whether 

those features will induce a negative role on it or not. In free space light communication technique, it is clear by the name that the 

atmosphere is being used as a medium for carrying or transferring data using infrared carrier. Various atmospheric phenomena do play 

a negative role on light communication and what we term them as attenuation phenomenal. This paper deals with such various 

phenomena and its negative role on free space light communication technique. Also why IR wave is preferred for free space light 

communication is also explained.   

Keywordsð Free space light communication (FSLC), Infrared wave (IR), penetration depth (Dp), signal to noise ratio (SNR), bit 

error rate (BER). 

INTRODUCTION  

At one time, connecting all of the people at all time around the world was a nice idea but completely impractical. Even communication 

using light was never imagined that some day it would take a real face. Today's commercially available FSLC systems operate in the 

near IR spectral windows located around 850 nm and 1550 nm. Even a clean, clear atmosphere is composed of oxygen and nitrogen 

molecules. The weather can contribute large amounts of water vapor. Other constituents can exist, as well, especially in polluted 

regions. These particles can scatter or absorb infrared photons propagating in the atmosphere. 

 

ADVANTAGES OF USING LIGHT OVER RADIO WAVE  
 

Free space light communication versus radio communication 

 

Advantage of FSLC over radio communication is its no interference with external fields (magnetic and electric) as well as they do not 

cause EMI themselves. No problem jamming. Another advantage is that it can carry data over a very long distance than radio waves 

without using repeaters frequently. Below Fig.1 and Fig.2 shows the difference between them. 

 

 
 

Fig.1: FSLC using IR wave 
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Fig.2: Radio Communication 

 

 

Fig.3. depicts an infrared energy wave and a radio energy wave 

 

PENETRATION POWER OF IR WAVE AND DEPENDENCY OF RECEIVERôS POWER 
 

Penetration power of IR and receiver unitôs light capturing strength plays a major role in overcoming various atmospheric attenuation.   
 

Penetration power of IR wave used in FSLC technique 

 

Knowledge about IR penetration depth (Dp) is very important while designing FSLC and separation distance between transmitter and 

receiver.  IR wave has high penetration power than visible light. Hence communication using IR wave is highly preferred. IR can 

easily penetrate and can pass well when atmospheric condition is not heavily bad. IR suffers from high scattering, distortion, 

absorption and blocking when atmospheric condition is very bad. We may think that increasing the strength/intensity of transmitted 

IR will help overcome such penetration loss. This is true up to some level. This means that if the power of IR which is being 

transmitted is increased by 2 times, do not indicate that the penetration depth is also increased by 2 times. Penetration will only 

increase by approximately 5%. For example, if 100mW laser penetrates a thickness of 10mm and if same laser is driven at 200mW, 

then penetration dept will be 10.5mm to 10.9mm approximately. This experiment can be tried using your finger and a laser pointer of 

power 5mW (legally approved value by FDA and will cause no harm to human finger and tissue). Numerically (Dp) has been 

illustrated below with figure 4. 
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Fig.4: Diagrammatic illustration of penetration depth of IR  

 

   Dp =  
      

                                                    (1) 

 Where  

 ɚ is wavelength of IR, ɗi is angle of incidence of IR perpendicular to the surface of obstacle, n1 refractive index of incidence 

medium, n2 refractive index of refractive medium. 

Effective penetration (Dpeff) made by IR is given below where (dƍ)  is  depth of perpendicular penetration and (dƐ) depth of parallel 

penetration. 

  Dpeff = (dƍ + dƐ) /2                          (2) 

dƍ =   
Ȣ Ȣ

   x    
      

                                             (3) 

dƐ =   
Ȣ Ȣ

   x    
      

  x   
Ȣ  

 Ȣ  ɀ 
                                                                 (4) 

 

Dependency of receiverôs power 

 

 

Fig.5: illustration of various factors on which receiverôs power depends 

In above fig.4, (do) represent the distance from the transmitter unit up to the reference point. The reason for measuring (do) from 

transmitterôs side is due to the fact that when a signal is transmitted, the strength of the transmitted signal (Pt) is high at this region 

.Afterward it decreases as it passes through the atmosphere. Dependency of receiverôs power (Pr(d)) is given as : 
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Pr(d) Ŭ Pt  .                                                               (5) 

Typically  

do = 1 meter ; for indoor communication using IR light. 

do =  >100meters to 10km ; for outdoor. 

 

ATTENUATION AND SCATTERING  

  

Attenuation and scattering are 2 main causes of light power distortion or weakening. 

 
Fig.6: Attenuation and scattering 

Attenuation 
 

Attenuation is a phenomenon which contributes in loss of signal strength. It is caused in indoor as well as in outdoor light (IR) 

communication applications. Attenuation inn outdoor application is based on straight forward calculations. But in contrast, indoor 

attenuations are very complex as indoor light signals suffers from multiple bounces and penetration through variety of materials 

causing different levels of attenuations. Below is the table which describes basic objects which causes attenuation and level of 

attenuation in (dB). 
 

TABLE 1: basic objects causing attenuation and corresponding attenuation level 
 

Objects Attenuation level (dB) 

Glass 2 

Wall 2 

Human body 3 

Wood 3 

Marble 5 

Metal 6 

Concrete 10-15 

Low fog                   25 

Heavy fog            120 

Rain                      24-40 
 

Scattering 

 

Scattering is a phenomenon in which the lightôs direction is changed or shifted after striking any dust particle of any size. Based on the 

size of particle, scattering is divided into 3 sub categories (Rayleigh, Mie and Non-selective). 
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Fig.7: Scattering and its negative effect on receiver 

 

Rayleigh scattering: Caused by those particles whose size is less than wavelength of the scattered light. Example of such particles is 

air molecule. It occurs at higher atmospheric level. Near IR are scattered more than far IR light. 

Mie scattering: Caused by those particles whose size is same as wavelength of the scattered light. Example of such particles is aerosol. 

It occurs at lower atmospheric level. It influences the complete light spectrum from UV to IR. 

Non-selective scattering: Caused by those particles whose size is larger than wavelength of the scattered light. Example of such 

particles is fog and clouds. It occurs at lowest atmospheric level. Has least effect on IR. 

 

IMPACT OF VARIOUS ATMOSPHERIC ATTENUATIONS ON FSLC COMMUNICATION  
  

Impact of sound on IR light 

 

Sound does affect IR light. Depending on the nature of the medium ie: whether foggy atmosphere or pure atmosphere, sound has less 

or more significant role on IR light. We know that refractive index of light varies with pressure and a sound wave is nothing more than 

a pressure wave travelling through the air.  Perhaps a picture might explain why the refractive index will change with pressure. 

 

 

Fig.8: impact of sound on IR light 
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Impact of fog on IR light 

Fog is a visible aggregate of minute water droplets suspended in the atmosphere at or near the surface of the earth. When air is almost 

saturated with water vapour, this means that the relative humidity is close to 100%, and that fog can form in the presence of a 

sufficient number of condensation nuclei, which can be smoke or dust particles. There are different types of fog. Advection fog is 

formed through the mixing of two air masses with different temperatures and/or humidity. Another form is radiative fog.  This is 

formed in a process of radiative cooling of the air at temperatures close to the dew point. Some fogbanks are denser than others 

because the water droplets have grown bigger through accretion.  

In fog conditions droplets can absorb more water and grow considerably in size. There are different ways to classify fog as done in 

below table 2. 

TABLE 2: classification of fog 

 

 

Fog attenuation model: 

Attenuation due to fog is a complex function of density, extension, refractive index and wavelength. Normalized fog attenuation (A) 

concept only deals with  the signal wavelength (ɚ) and temperature of the foggy region (t).  

A = [- 1.347 +0.0372 ɚ + (18/ ɚ) ï 0.022t]                                                                                             (6) 

This is valid only for (3mm < ɚ < 30cm) and (-8
0
C< t< 25

0
C) 

Total fog attenuation (Ŭfog) concept includes the concept of fog density (D) (in g/m
3
) and for range (in Km). 

Ŭfog = [A]  X  [ fog density (in g/m3)]  X [fog  range (in Km)]                                                                   (7) 

As liquid content decrease, flog density decreases and visibility increases. Thus the IR light receiver can capture or collect much 

amount of  IR light. Visibility is the defined as the distance from an observer at which a minimum contrast ration (c) between black 

target and bright background is equal to 0.2 (ie: target distinction drops by 2%). 

Visibility  (v) =  
Ȣ

 In     =  
Ȣ

                                                                                                          (8) 

V = 0.02D
-0.6

                                                                                         (9) 

Relating equations (7) and (8),   

Ŭfog = KM                                                                                                                                               (10) 

Where K is attenuation coefficient 

 

Impact of atmospheric gases on IR light  
 

Effect of atmospheric gases on long wave IR waves depends on amount of gas by volume, signalôs wavelengths. Different gas 

molecules absorbs different wavelength. Composition of atmosphere includes (N2, 02, H20, CO2, CH4, N20, 03) and chlorofluorocarbon 

CFCs .Absorption of UV is very high by 02 and 03 gases. Atmosphere is highly transparent to visible light because its corresponding 

photon energies are too low for electrons transition. A gas molecule will absorb radiation of specific wavelength only if it can supply 

energy that can be used to increase internal energy level of the molecule. At this higher state, 3 phenomenal are associated: vibration, 

rotational and electronic. After absorption of IR light by a molecule if it starts vibrating then its termed as vibration transition and if 

absorption of IR leads to the generation of free electrons then such transition is termed as electronic. 

 

 

 

CATEGORY 

 

RANGE 

 

Category I:  

 

visual range 1220 meters 

 

Category II: 

 

visual range 610 meters 

 

Category IIIa: 

 

visual range 305 meters 

 

Category IIIc: 

 

visual range 92 meters 
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TABLE 3: transition phenomenon associated with gas molecules after absorption of IR 
 

Electronic transit ion Vibration transition  Rotational transition 

Á Transition of electrons to 

higher electronic state or 

free state after absorption 

of IR. 

Á Atoms/molecules vibrate 

after absorption of IR. 

Á Atoms/molecules start 

rotating or spinning after 

absorption of IR. 

Á Generally caused by UV 

rays  

Á Caused by near IR rays. Á Caused by far IR 

 

N2 and 02 are transparent to IR because they have uniform distribution of charges and as a result they do not undergo any of the 3 

transition very easily. CO2 is good absorber of IR because of its easy bending and stretching mechanisms. 

 

Fig.9: Vibration, rotation, stretching transition associated with carbon dioxide molecule 
  

Water (H20) is the main absorber of IR. Water content varies about 100 fold between cold and dry desert. Transition happens in 

various ways in H20 molecule after absorption of IR. Gaseous phase is associated with vibration and stretching transition. Liquid 

phase is associated with rotation transition. 

 Crosstalk between two IR paths 

If there is 1 system (ie: transmitter and receiver) and communicating with IR signal then there is no problem of interference. But if 2 

systems communicate using IR light then there can arise crosstalk phenomena. Cross talk means cross connection between 2 systems 

belonging to the same category ( in this case both of them are using IR light as data carrier).  
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Fig.10: illustration of cross talk 

 

Impact of rain on IR light  

Rain reduces visibility. It causes a shift in velocities of light wavelengths. Rain effects signals which are above 10GHz. Higher the 

frequency of a signal, more power will be absorbed by water droplets. Polarization plays a vital role. Horizontal polarized light gets 

highly attenuated than vertical polarized light. This is due to the shape of the rain drops.  

 

Fig.11: Popular rain attenuation models 
 

Calculation of rain attenuation (A0.01) using ITU_R P.530 Model: 

Step 1: 

The first step is to measure rain rate. This model is used if the rain rate exceeds 0.01% of time. Thus rain rate which is measured in 

mm/hr is represented as R0.01. Rain rate of a particular can be obtained by consulting rain measuring authorities (who monitors weather 

changes each day and keeps a track of it) of that area.  

Step 2: 

http://www.ijergs.org/


(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ$ÕÎÐÕÌÌÙÐÕÎɯ1ÌÚÌÈÙÊÏɯÈÕËɯ&ÌÕÌÙÈÓɯ2ÊÐÌÕÊÌɯ5ÖÓÜÔÌɯƗȮɯ(ÚÚÜÌɯƖȮɯɯ,ÈÙÊÏ- ×ÙÐÓȮɯƖƔƕƙɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ 

ISSN 2091-2730 

136                                                                                                   www.ijergs.org   

Compute specific attenuation (ɔR) in dB/Km. Specific attenuation is  the amount of attenuation occurred due to rain per unit length of 

the signal path. 

ɔR = K. R0.01                      (11) 

where K is frequency attenuation coefficient. 

Step 3: 

Calculate the effective distance Deff which is defined as the distance over which rain cell(s) is/are located. 

Deff   = d*r                                    (12) 

Where 

D = separation distance between receiver and transmitter. 

r (path reduction factor) =   1/ (1+ 
ᶻ Ȣ Ȣ  

)                    (13) 

Consider R0.01 = 100 if R0.01 Ó 100m/hr .If not, then take values of R0.01 provided in the rain rate table. 

Step4: 

Rain attenuation = A0.01 = ɔR * Deff     (dB/Km)                    (14) 

 

GRAPHICAL REPRESENTATION OF FSLC PERFORMANCE BASED O N ATTENUATION FACTORS  

In India, monsoon strikes during June month and continues till the month of September. And we all know rain puts FSLC performance 

completely down. Thus FSLC face a drastic rise and fall in its performance throughout the complete year. 

 

Fig.12: Performance versus months 
 

During the day time especially during the afternoon time (in India), FSLC communication suffers from stray/ unwanted lights received 

at the receiver unit. Thus during day time, performance of FSLC goes down.  

 
Fig.13: Performance versus day durations 

 

As rain increases, water droplets in the atmosphere increases and thus visibility decreases. Less rain more is the visibility and higher 

will be the performance of FSLC. 
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Fig.14: Attenuation versus rainfall 

 

CONCLUSION 
 

Through this paper I have tried to put a clear explanation that why only IR carrier is used in FSLC and its comparison with radio 

wave. Also various atmospheric attenuations which highly damage the performance of FSLC technology is clearly illustrated. 
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Abstract-The system is being developed to connect any door with the internet, and USB camera will be fixed in front of the door. 

Here we using PIR sensor for human detection. In a case that one is sitting inside the home and a visitor is at his door steps, if the 

visitor pressing the alarm switch (pushbutton) PIR sensor will be enable and sense the human entry at nearby the door, at that time 

USB camera will be turn on for 10sec and records the humanôs face at nearby the door. Then the captured video will be transmitting to 

the authorized personôs system by using 3G dongle. that 3G dongle has a unique IP address, by using that IP address the authorized 

person will access that 3G dongle from anywhere/any system for receiving the captured video. So after that person seen the visitors 

face via web and if he willing to allow the visitor inside the home he can press the pushbutton for open the door. 

Keywords: Raspberry Pi, USB Camera, 3G Dongle, PIR Sensor, Human Detection 

1. Introduction 

Now a dayôs mobile devices are integrated with our everyday life. The security and remote surveillance system is increasingly 

prominent feature on the mobile phone. The modern home is integrated with many automation technologies. The user can control door 

lock, light, air conditioner and other devices using remote control In this modern world crime has become ultra modern tool. In this 

current time a lot of incident occurs like robbery, stealing unwanted entrance happens abruptly. So the security does matters in this 

daily life. People always remain busy in their day to day work also wants to ensure their safety of their beloved things. Sometimes 

they forget to look after their necessary things like keys, wallet, credit cards etc. Without these, they are unable to access their home or 

any place they want. To prevent such incidents many scholars came into action and tried to prohibit them. 

 

According to Kaur[1], The access control system used to allow only authorized members while the  user away from their house. 

When the system gets wrong password in three times than it signals to the door alarm. But this technology is very effective when 

using internet capable mobile devices. Developments in cloud computing and mobile technology allow internet communication in 

automation and security systems to improve flexible and fast communication. According to YanboZhao ; ZhaohuiYe [3]GSM/GPRS 

based wireless home security system but the system is not cost effective as the GSM/GPRS charges a fixed amount from each sms 

/call or data transfer. Then Hassan,H. ; Bakar,R.A.; Mokhtar,A.T.F[4] proposed face recognition based on auto-switching magnetic 

door lock system using microcontroller but face recognition means complex algorithms and sometimes the system may be unable to 

detect the visitors identification correctly and keeps a computer chip busy for longer time. 

 

Lots of paper work has been done so far. In this paper, a new system is designed which would control the door through the internet 

without any complexity. Itôs very convenient and serves as a plug and play system. The user can see from anywhere in this world that 

who is at his door steps. The system keeps a picture of the visitor as evidence that would be needed if any unwanted situation occurs 

like stealing, robbery etc. 

2. Overall Project Outline 

In this project with a minicomputer raspberry pi different input and output is interfaced. In input section there is calling bell, PIR 

sensor & wireless camera. In processing section a minicomputer raspberry pi is used. Raspberry pi is equipped with 3G dongle. 

 

Nowadays to manage the security concerned issues in a cost effective way. The system is being developed to connect any door with 

the internet, and USB camera will be fixed in front of the door. Here we using PIR sensor for human detection. In a case that one is 

sitting inside the home and a visitor is at his door steps, if the visitor pressing the alarm switch (pushbutton) PIR sensor will be enable 

and sense the human entry at nearby the door, at that time USB camera will be turn on for 10sec and records the humanôs face at 

nearby the door.  

 

Then the captured video will be transmitting to the authorized personôs system by using 3G dongle. that 3G dongle has a unique IP 

address, by using that IP address the authorized person will access that 3G dongle from anywhere/any system for receiving the 

http://www.ijergs.org/
mailto:sowmiya9989@gmail.com


(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ$ÕÎÐÕÌÌÙÐÕÎɯ1ÌÚÌÈÙÊÏɯÈÕËɯ&ÌÕÌÙÈÓɯ2ÊÐÌÕÊÌɯ5ÖÓÜÔÌɯƗȮɯ(ÚÚÜÌɯƖȮɯɯ,ÈÙÊÏ- ×ÙÐÓȮɯƖƔƕƙɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ 

ISSN 2091-2730 

139                                                                                                   www.ijergs.org   

captured video. So after that person seen the visitors face via web and if he willing to allow the visitor inside the home he can press 

the pushbutton for open the door. In this project we using DC gun for open the door/close operations. 

 

Figure 1. Block diagram of Project 

3. Hardware Prototype 

3.1. Raspberry Pi  

The Raspberry-pi is the system on chip which is a small computer, which runs using embedded C program. The controller gets the 

pulses from the sensor through the controllers Input, output ports known as I/O ports. The received data are used to calculate the 

distance. 

 

Figure 2. Raspberry-pi.  

 

Heart of this project is raspberry pi minicomputer. 3G dongle is connected through USB port. The 3G module scans for the 

available network and connects to the network with pass-word. Calling bell is connected with GPIO of raspberry pi. Whenever 

someone come to home and press button the calling bell starts to transmit musicôs. A resister is connected to calling bell and whenever 

music plays it generates 5v signal. This causes an interrupt to raspberry pi. PIR sensor is also connected to GPIO. The pin is pulled 

down and pir sensor also generates a high voltage whenever it detects presence of any human. Raspberry pi is always scanning for pir 

sensor input or calling bell input. Here is also an indication which gene-rates an special alert. 

 

In the algorithm it is defined that if any visitor comes in and press the bell means both the interrupt happened it is a common 

situation and indicating that a visitor has arrived But if only one interruption happens like human motion then itôs indicates that a thief 

or robber might have come. An individual interrupt of calling bell indicates pir sensor has gone out of order. When the system received 

both the interrupts raspberry pi take a snap shot /video of the person through camera. Here the camera is connected with raspberry pi 

through wifi network. Raspberry pi stores the snapshot/ video itself.. And also we can see whenever it possible..  

  

But if only PIR sensor generates the interrupt then it generates an instant alarm that might have someone is trying to have 

unauthorized access or break into the house. It takes several video ,it helps user in any emergency situations occur. 

3.2. 3G dongle 

A 3G dongle uses the 3G mobile/cellular phone network connection to connect the internet. It is useful when travelling on a train .In 

some remote areas of the uk no internet connection is available but cellular network are which it makes mobile dongles useful . A USB 
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camera will be connect in front of the door it will be directly communicate with a controller. and transmitting the captured picture or 

video will be bidirectional communicate with a 3G dongle. 

3.3. Passive Infra Red Sensor 

PIR sensors allow you to sense motion, almost always used to detect whether a human has moved in or out of the sensors range. 

They are small, inexpensive, low-power, easy to use and don't wear out. For that reason they are commonly found in appliances and 

gadgets used in homes or businesses. They are often referred to as PIR, "Passive Infrared", "Pyroelectric", or "IR motion" sensors.  

 

PIRs are basically made of a pyroelectric sensor (which you can see above as the round metal can with a rectangular crystal in the 

center), which can detect levels of infrared radiation. Everything emits some low level radiation, and the hotter something is, the more 

radiation is emitted. The sensor in a motion detector is actually split in two halves.  

 

 

 

Figure 3. Typical Configuration of PIR. 

 

 

The reason for that is that we are looking to detect motion (change) not average IR levels. The two halves are wired up so that they 

cancel each other out. If one half sees more or less IR radiation than the other, the output will swing high or low.  

 

 

Along with the pyroelectic sensor is a bunch of supporting circuitry, resistors and capacitors. It seems that most small hobbyist 

sensors use the This chip takes the output of the sensor and does some minor processing on it to emit a digital output pulse from the 

analog sensor.  

3.3.1. Working Principle of PIR 

The PIR sensor itself has two slots in it, each slot is made of a special material that is sensitive to IR. The lens used here is not really 

doing much and so we see that the two slots can 'see' out past some distance (basically the sensitivity of the sensor). When the sensor 

is idle, both slots detect the same amount of IR, the ambient amount radiated from the room or walls or outdoors. 

 

When a warm body like a human or animal passes by, it first intercepts one half of the PIR sensor, which causes a positive 

differential change between the two halves. When the warm body leaves the sensing area, the reverse happens, whereby the sensor 

generates a negative differential change. These change pulses are what is detected.  
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Figure 4. Working principle of PIR. 

4. Hardware Implementation 

Here the figure of the implemented hardware is given. All the components and connected according to the main circuit diagram. 

When the PIR sensor is interrupted then the USB camera takes a snapshot/Video and E-mail that attachment to the respective E-mail 

account .The user can then see the visitor either from web from anywhere in the world by USB camera. 

 

Raspberry pi is equipped with 3G dongle. In a case that one is sitting inside the home and a visitor is at his door steps, if the visitor 

pressing the alarm switch (pushbutton) PIR sensor will be enable and sense the human entry at nearby the door, at that time USB 

camera will be turn on for 10sec and records the humanôs face at nearby the door. Then the captured video will be transmitting to the 

authorized personôs system by using 3G dongle. that 3G dongle has a unique IP address, by using that IP address the authorized person 

will access that 3G dongle from anywhere/any system for receiving the captured video. So after that person seen the visitors face via 

web and if he willing to allow the visitor inside the home he can press the pushbutton for open the door. In this project we using DC 

gun for open the door/close operations. 

 

Figure 5. Image of the Project. 

 

5. Output of the System 

 When the PIR sensor faces obstacles or detects human or the visitor rings the bell the camera takes a snapshot and send it via 
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Email to the users account.  

 

 

Figure 6  putty configuration software 

 

Figure 7  Raspbian wheezy software 
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Figure 8 PIR status 

 

Figure 9 Output of the system 

 

Advantages 

 

· Dramatically reduce the hazard of unauthorized entry . 

· Evidence can be given to the security department if any robbery issue occurs. 

6. Further Applications 

· Internet of households where we can attach otherdevices of house with internet. 

· Industrial automation and control through internet. 

· Automated fire exit systems can be build 

· Improvement in the security issues in highly re-stricted areas 

 

7. Conclusion 

The system can be used in several places like banks, hospitals, labs and other sophisticated automated systems, which dramatically 

reduce the hazard of unauthorized entry. Evidence can be given to the security department if any robbery issue occurs. But the system 

needs to be monitor always that the internet bills are paid in due time to keep connected with own home. Future work would include 

the design and building of a battery backup system. This project could also be expanded to multiple doors and windows. It can be 

coupled with existing home automation devices to add thoroughness and completeness to the system. 
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ABSTRACT- Smart mobile phones have become modern-day Swiss Army knives like for an example an Android smart phone is a 

handheld smart phone, a music player, a notepad, a GPS navigation unit and more functionalities, all rolled into one sleek device that 

fits in your pocket. Todayôs smart phones do so many things for us that sometimes we donôt even think about how we do them. Even 

though Smart phones do all these new things, the most natural way of interacting with a phone remains the same as what it always has 

been traditionally. The mobile phone users are increase day by day and everyone wants to develop new things which are improved 

version of existing one. Voice Actions are a series of spoken commands that let you control your phone using your voice. Voice 

Recognition is a fascinating field spanning several areas of computer science and mathematics. Speech recognition technology, which 

is able to recognize human speech and change to text, or to perform a command, has emerged as the ôNext Big Thingô of the IT 

industry. Speech recognition is technology that uses desired equipment and a service which can be controlled through voice without 

touching the screen of the android smart phone. Reliable speech recognition is a hard problem, requiring a combination of many 

techniques; however modern methods have been able to achieve an impressive degree of accuracy.  At the end, weôre pleased to 

introduce some new set of features for Voice Actions for Android platform smart mobile phones. The device proposed here is an 

interactive android smart phone, which is capable of recognizing spoken words. We propose to develop interactive application which 

can run on the tablet or any android based phone. The application helps the user to open any application as well as call any contact 

through voice. Users can command a mobile device to do something via speech. These commands are then immediately executed. 

 

Keywords: Smart Phone, Android, Speech Recognition, Voice, Mobile Phones, Application, Call. 

 

 
INTRODUCTION  

 
 People love their mobile phones because they can actually stay in touch wherever they are. That means not just for talking, 

but e-mailing, texting, and so on. We are constructing with the growth of mobile phone technology. As per the users are increase day 

by day, facilities are also increasing. Letôs start with simple regular handsets which were used just for making calls, Smart Phone have 

affected our lives and have become a part of it. Now a dayôs smart phones are not use for making calls but they have innumerable uses 

and can be used as a Camera , Music player, Tablet PC, T.V. , Web browser etc . New application and operating systems are required 

with the new technologies. In recent years, smart phones have placed an increasing emphasis on bringing speech technologies into 

limelight usage. This focus has led to products such as Speech server. Now letôs limit our focus towards voice message system it is a 

service component of phone, using standardized communications protocols. 

 As we all know cell phones are very important part of modern life. Many of us need to make a urgent call or message at 

anytime from anywhere. Many of them needs their cell phones when they canôt do so example at the time of driving, cooking 

accidents may occur because of this activity ,a voice recognition application  for mobile device is being develop to avoid harmful 

incidents. Android is the one of the best suitable operating system for this kind of system. It is the open source operating system that is 

use to develop application for mobile users. 

 Speech recognition also appeared as part of ongoing research in progress in 1950s, but was not popularized until the mid-

2000s, with low voice recognition. Presently, related speech recognition technologies, which have been previously used limitedly for 

special-purposes, have been rapidly evolving because of the proliferation of portable computing terminals such as smart phones 

interconnected with the expansion of the cloud infrastructure .  Siri is one of the most prominent examples of a mobile voice interface, 

latest iPhone have built in  voice activated personal assistant . Also Android, the Windows Phone platform, and most other mobile 

systems have voice functionality as well as many other applications. While these interfaces still have considerable constraint, we are 

inching closer to machine interfaces we can actually talk to. 

 

LITERATURE REVIEW  

 
 Hae-Duck J. Jeong, Sang-Kug Ye, Jiyoung Lim, Ilsun You and Woo Seok Hyun[1] had proposed a computer remote control 

system using voice recognition technologies of mobile devices and wireless communication technologies for the blind and physically 
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disabled population as assistive technology. These people experience difficulty and inconvenience using computers through a 

keyboard and/or mouse. The purpose of this system is to provide a way that the blind and physically disabled population can easily 

control many functions of a computer via voice. The configuration of the system consists of a mobile device such as a smartphone, a 

PC server, and a Google server that are connected to each other. Users can command a mobile device to do something via voice; such 

as writing emails, checking the weather forecast, or managing a schedule. These commands are then immediately executed. The 

proposed system also provided blind people with a function via TTS(Text To Voice) of the Google server if they want to receive 

contents of a document stored in a computer. Halimah, B.Z. Azlina, A. ; Behrang, P. ; Choo, W.O. [2] had proposed the Mg Sys 

Visi system that has the capability of access to World Wide Web by browsing in the Internet, checking, sending and receiving email, 

searching in the Internet, and listening to the content of the search only by giving a voice command to the system. In addition, 

the system was built with a translator that has the functionality to convert html codes to voice; voice to Braille and then to text again. 

The system comprised of five modules namely: Automatic Speech Recognition (ASR), Text-to-Speech (TTS), Search engine, Print 

(Text-Braille) and Translator (Text-to-Braille and Braille-to -Text) module, was originally designed and developed for the visually 

impaired learners, can be used for other users of specially needs like the elderly, and the physically impaired learners. Initial testing of 

the system indicates very positive results.Md. Sipon Miah, and Tapan Kumar Godder [3] had proposed  a voice Control Keyboard 

Systems, fully controlled by a computer, and display output on the display device with predefined time. So the project will work as a 

helping system for those person who has small knowledge about computer system even those person who are illiterate they can 

operate computer system. They implemented the system in other system for example voice control car system.  

 

DESIGN 

 
 Our Android App which we are going to design will have these functionality: Selection of any App and Calling a Specific 

Contact from Phone book. We may use incremental model to implement our android app with above functionalities. Because if we 

would like to make any changes in the android app in future, it would be easily accommodated. Incremental model is an 

enhancement of waterfall model. The product is designed, implemented, integrated and tested as a series of incremental builds. Many 

commercial software companies and system vendor uses popular model software evolution. Incremental software development 

model may be applicable to projects where: 

V Software Requirements are well defined, but realization may be delayed. 

V The basic software functionality are required early 

Initially software requirements are broken down into multiple standalone modules under incremental model. Under the 

software project these modules are drafted according to the level of priority they have. According to the implementation and 

progression of the project every module as a standalone function has to be developed. Although they can be inter related but they sure 

are able to exists without having the need of other modules and functionality. Incremental Model is one of the most followed model by 

large number of project which requires implementing individual functions and adding standalone models in the long run.  There are 

three phases in each increment: design, implementation and analysis. During the phase of design of the first increment, the 

functionality with topmost priority is selected and the design is prepared. In the phase of implementation, the design and testing is 

implemented. In the phase of analysis, the functional capability of the partially developed product is analyzed. The development 

process is repeated until all the functions of the project are implemented. 

 

 

 

METHODOLOGY  

 
 There are several well defined steps for the process of voice recognition. Different systems vary on the nature of these steps, 

as well as how each step is implemented, but similar methodology is followed by most successful systems. 

1. Firstly the sound wave is divided into evenly spaced blocks. 

2. Each block is processed for important characteristics, for example strength across various frequency ranges, total energy and 

number of zero crossings. 

3.  Attempt to associate each block with a phone using this characteristic vector, this is the most basic unit of speech, producing 

a string of phones. 

4. Search the word whose model is the most likely similar to the string of phones which was produced. 

A spectrum analysis of the block is typically being performed in step2.  This can be done with a bank of frequency filters or with 

Fast Fourier Transform (FFT), but Linear Precidive Coding is one of the most successful technique to date. Analyzing the total 

energy, the number of zero crossings, and the change in the features over time are the additional important features.  Step 3 is often 

done through a decision tree. The field of consideration is narrowed by phone which often has very prominent characteristics. Similar 

sounding phones are separated using additional characteristics. The final decisions are often mistaken, and these mistakes must be 

accounted for later. With a high degree of success using Hidden Markov Models (HMM's) step 4 has been implemented. To determine 

which model is the most likely match a Hidden Markov Model is constructed for each word in the vocabulary, and then the string of 

phones is compared against each HMM. 
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IMPLEMENTATION  

 

 

 
Figure 1: Flowchart - Converting Speech signal into a set parameters suitable for ASR 

 

Figure 1 shows the steps involve in converting speech signal into a set of parameters are: The main purpose of the digitization process 

is to produce a sampled data representation of the speech signal with as high a Signal to Noise ratio (SNR) as possible. The process of 

grouping digitalized speech into a set of samples, called frame. A one coefficient digital filter, known as a Reemphasis filter. This 

stage spectrally flattens the frame using a first order filter. Windows are functions defined across the time record which are periodic in 

the time record. They start and stop at zero and are smooth functions in between. When the time record is windowed, its points are 

multiplied by the window function, time bin by time bin, and the resulting time record is by definition periodic. It may not be identical 

from record to record, but it will be periodic (zero at each end). In the frequency domain, a window acts like a filter. The net result of 

windowing is to reduce the amount of smearing in the spectrum from signals not exactly periodic with the time record. To encode the 

speech signal into a suitable set of parameters three basic classes of techniques are being used: 

¶ Fourier transformations 

¶ Filtering through digital filter-banks 

¶ Linear prediction 

Figure 2 shows the results obtained after giving voice commands as input in part (a)The voice input is given to open an app and the 

corresponding app is opened in part (b).In part (c) the voice is input for calling a contact and in part (d) the corresponding contact is 

called. 
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   (a)                       (b) 

  
                                 (c)                                                          (d) 

Figure 2: Results Obtained after giving voice commands as input. 

 

Table 1: shows the Comparative Study of our voice recognition system on different Android Version..The performance of good, fair, 

best and excellent is being developed on the basis of number of seconds our voice recognition system takes for recognising   a voice 

input. it is found that on Jellybeans the performance of our voice recognition system proved to be best, and on Kitkat version it proves 

to be excellent and in the older version éclair and froyo the performance appear to be good but in the honeycomb and ice cream 

sandwich version it appears to be fair. 

 

TABLE 1: Comparative Study of our voice recognition system on different Android Version 

Android Version Number of seconds - recognizing Voice  Input Performance 

Eclair (2.0ï2.1) 8sec Good 

Froyo (2.2ï2.2.3) 8sec Good 

Gingerbread (2.3ï2.3.7) 8sec Good 

Honeycomb (3.0ï3.2.6) 7sec Fair 

IceCream Sandwich (4.0ï4.0.4) 7sec Fair 

Jelly Bean (4.1ï4.3.1) 6sec Best 

KitKat (4.4ï4.4.4) 5sec Excellent 

Note: The voice recognition system will not work on android versions below eclair.  
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TARGET AUDIENCE & APPLICATIONS  

 
The goal is to provide a system that can easily help the blind, physically disabled personalities to operate and control a smart 

mobile phone through their voice commands as input. The scope of this system is not just limited to such personalities but even more 

it will acquiesce excellent outcome for others too.  

 

TABLE 2: Application of Voice Recognition System 

Applicable Areas  Details 
Education Sector  

 

Speech to text processing, to correct pronunciation of vocabulary on foreign 

languages. Use keyboard to enter text verbally for handicapped students.  
 

Medical Sector  
 

Precision surgery, Automatic wheel chair, Medical transcription (digital speech 

to text).  
 

Military Sector  
 

Automatic aircraft control, helicopter, Training air traffic controller, Automatic 

ammunition control  
 

Communication Sector  
 

Voice dialling, Telephone directory inquiry without operator assistance.  
 

Domestic Sector  
 

Ovens, refrigerators, washing machine, home appliances control etc. 
 

General  
 

Use for security purposes at highly secure places, Dictation system on market. 

To translate data from one language to another, video gaming and ATM (data 

entry).  
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CONCLUSION 

 
A smart phone based voice recognition system can be developed to operate an app with simple voice commands. This 

technology can be implemented into a user friendly and compact device. By creating online voice-controlled applications, people are 

free to choose which device better suits them. This paper proposed the capability of modern voice recognition software to increase 

independence for persons with disabilities. Major purpose of this system was to provide a system so that the blind and physically 

disabled population can easily control many functions of a smart phone via voice. The system is very useful for the general 

population as well. Users command a mobile device to do something via voice such as directly controlling smart phones. These 

commands are then immediately executed. 
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Abstractð Extended surfaces known as fins are, used to enhance convective heat transfer in a wide range of engineering 

applications, and offer an economical and trouble free solution in many situations demanding natural convection heat transfer. Fin 

arrays on horizontal, inclined and vertical surfaces are used in variety of engineering applications to dissipate heat to the surroundings. 

Studies of heat transfer and fluid flow associated with such arrays are therefore of considerable engineering significance. The main 

controlling variables generally available to the designer are the orientation and the geometry of the fin arrays. An experimental work 

on natural convection adjacent to a vertical heated plate with a multiple V- type partition plates (fins) in ambient air surrounding is 

already done. Boundary layer development makes vertical fins inefficient in the heat transfer enhancement. As compared to 

conventional vertical fins, this V-type partition plate works not only as extended surface but also as flow turbulator. This V-type 

partition plate is compact and hence highly economical. The numerical analysis of this technique is done using Computational Fluid 

Dynamics (CFD) software,  Ansys  CFX , for natural convection adjacent to a vertical heated plate in ambient air surrounding. In 

numerical analysis angle of V-fin is further optimized for maximum average heat transfer coefficient. Attempts are made to validate 

the results obtained by using CFD analysis by experimentation. 

Keywordsð h - Convective heat transfer coefficient (W/m2K) , As - Exposed surface area (m2),A - Cross section area  (m2) , Q - 

Heat transfer rate (W), I - Current (A), V - Voltage (V) , Ti - Temperature of the respective thermocouple (°C), Ts - Temperature of 

surface (ÁC), TÐ & Ta - Temperature of atmosphere (°C) , Tf - Film temperature (°C) , ȹT - Temperature difference (°C or K) 

INTRODUCTION 

Convection 

Convection is heat transfer by means of motion of the molecules in the fluid. Heat energy transfers between a solid and a fluid when 

there is a temperature difference between the fluid and the solid. Convection heat transfer cannot be neglected when there is a 

significant fluid motion around the solid. There are mainly two types of the convection heat transfer viz. Natural or Free Convection 

and Forced Convection. 

Natural Convection 

The temperature of the solid due to an external field such as fluid buoyancy can induce a fluid motion. This is known as "natural 

convection" and it is a strong function of the temperature difference between the solid and the fluid. This type of convective heat 

transfer takes place due to only fluid buoyancy caused due to temperature difference between fluid layers. Natural convection in gases 

is usually accompanied by radiation of comparable magnitudes except for low emissivity surfaces. Thus natural convection cooling 

does not require external power. 

Forced Convection 

Forcing air to blow over the solid by using external devices such as fans and pumps can also generate a fluid motion. This is known as 

"forced convection". Some external means for fluid motion is necessary in this type of convective heat transfer. Fluid mechanics plays 

a major role in determining convection heat transfer. For each kind of convection heat transfer, the fluid flow can be either laminar or 

turbulent. For laminar flow of fluid over solid surface, steady boundary layer formations takes place through which conductive heat 

transfer occur. This reduces convective heat transfer rate. Turbulent flow forms when the boundary layer is shedding or breaking due 

to higher velocities or rough geometries. This enhances the heat transfer. Heat transfer due to convection is described by Newton's 

Law of Cooling, 

Qconv= h×AS×( TS- TÐ) 
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where, 

Qconv = Rate of heat transferred to the surrounding fluid (W) 

h = Convection heat transfer coefficient (W/m
2
K) 

AS = Area of solid in contact with the fluid (m
2
) 

Ts-TÐ=Temperature difference between solid and surrounding fluid (K or 
0
C) 

FINS  

The fins are generally extended surfaces or projections of materials on the system. The fins are used to increase the heat transfer rate 

from the system to the surroundings by increasing the heat transfer area. Different fin geometries and heat sink used for natural 

convection are shown in figers. 

 

Figure: Heat Sink 

Necessity of Fins  

The heat that is generated in the system that conducts through the walls or boundaries are needed to be continuously dissipated to the 

surroundings or environment to keep the system in steady state condition. Large quantities of heat have to be dissipated from small 

area as heat transfer by convection between a surface and the fluid surroundings. It can be increased by attaching thin strips of metals 

called fins to the surface of the system. The fin is generally an extended surface on the system. Whenever the available surface is 

found to be inadequate to transfer the required quantity of heat with the available temperature drop and convective heat transfer 

coefficient, the surface area exposed to the surroundings is frequently increased by attachment to protrusions to the surfaces. These 

protrusions are called fins or spines. Thus, the fins increase the effective area of surface there by increasing the heat transfer by 

convection. Natural convection heat transfer between a surface (TS) and the fluid surrounding   (TÐ) is given by, 

Qconv  =  hĬASĬ( TS ī TÐ ) 

 where, 

                    h= Heat transfer coefficient 

                 AS=Surface area of heat transfer 

                 TS= Surface temperature 

                TÐ=Surrounding fluid temperature 

V-FIN ANALYSIS USING ANSYS CFX 

The required models for computational analysis are first made in PRO-E software and then imported in the CFX-Pre Processor. The 

aim of the project is to find the optimum included angle for V-fins. Therefore various models are created with included angles 0°, 30°, 

60°, 90°, 120°, 180°. These models are then analyzed in CFX. The computational analysis in this project is carried out with the help of 

the software ANSYS 14.5. The vertical pitches for these models are first determined and then are used in PRO-E software. 

 CALCULATIONS FOR V FIN PARAMETERS 

While selecting a heat sink a question that often arises is whether to select closely packed fins or widely spaced fins for a given base 

area. A heat sink with closely packed fins will have greater surface area for heat transfer but a smaller heat transfer coefficient because 

of the extra resistance the additional fins introduce to fluid flow through the inter-fin passages. A heat sink with widely spaced fins, on 

the other hand, will have a higher heat transfer coefficient but a smaller surface area. Therefore, there must be an optimum spacing 
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that maximizes the natural convection heat transfer from the heat sink for a given base area WL, where W and L are the width and 

height of the base of the heat sink, respectively, as shown in Figure. S is the optimum fin spacing and t is the thickness of the fins. 

 
Figure: Finned Surface Oriented Vertically 

To calculate the optimum fin spacing, let us consider the model taken by sable et al. for vertical fins as in Figure 4.2. The model 

considered is of base plate 250mm x 250mm with vertical fins having fin height 20mm and fin thickness 3mm. The heater input is 

100W. The surface temperature is Ts = 115°and Temperature of air, Ta = 27° 

Therefore the properties of air are calculated at the film temperature of, 

Tf=(Ts+Ta)/2=((115+27)/2)=71°C 

From the standard tables, properties of air at mean film temperature of 71°C and 1atm pressure are, 

Thermal conductivity = 0.02888 W/m-K 

Prandtl number = 0.71747 

Kinematic Viscosity = 2.0868 x 10-5 m2/s 

Table: Calculation for Vertical Pitch for Various Included Angles in V-Fins 

Total 

Included 

Angle 

ɗiÁ 

Half 

Angle    

ɗhÁ 

No. of fins ( n) 

Î
ςυπ Ø ρσ

ρςυ
ÓÉÎq

Ø ς
 

Vertical Pitch 

Ð (mm) 

0 0 13.0000 19.2308 

30 15 3.3646 74.3020 

60 30 6.5000 38.4615 

90 45 9.1924 27.1964 

120 60 11.2583 22.2058 

180 90 13.0000 19.2308 

V-FIN  MODEL CREATIONS IN PRO/E 

The various types of fins with proper orientation and spacing can be modeled on different CAD software available in the market. 

These softwares are compatible with the softwares for computational fluid dynamics. For the current modeling, 

Pro|ENGINEERWILDFIRE 5.0 has been used. The models so formed are along with the fluid domain where in the effects of the heat 

flow has to be analyzed. Pro|ENGINEER is a feature-based, parametric solid modeling system with many extended design and 

manufacturing applications. As a comprehensive CAD/CAE/CAM system, covering many aspects of mechanical design, analysis and 

manufacturing, Pro|ENGINEER represents the leading edge of CAD/CAE/CAM technology.  
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Figure: V-Fins Model of 30o 

CFD ANALYSIS FOR V-FIN 

Ansys software is capable of performing stress analysis, thermal analysis, modal analysis, frequency response analysis, transient 

simulation. My requirement here is thermal analysis of the model. Finite element method of discretization is used. CFX is a 

commercial Computational Fluid Dynamics (CFD) program, used to simulate fluid flow in a variety of applications. The ANSYS CFX 

product allows testing systems in a virtual environment. The scalable program has been applied to the simulation of water flowing past 

ship hulls, fins, gas turbine engines, aircraft aerodynamics, pumps, and fans. For 60omodel analysis procedure and the computer 

requirement is mentioned below: 

Meshing In ICEM CFD 

Initially solid body and meshing for the geometrical modeling is done in ICEM which is explained below. At the start in ICEM new 

working directory is created. Then geometry is imported from pro-e software which was in the form of Step/iges file shown in Figure. 

The file that opens, as above, is a surface model which does not have two surfaces in the front and back, as seen. Due to this, the fluid 

domain is still to be completely formed. The front and back faces are created by using create/modify surface as options. The next step 

is to create parts on the model as per convenience. The various parts are created for the fluid domain and aluminum domain. 

In blocking, initially it is required to give the premesh parameters to define the mesh size and  for this by selecting different  edges  of  

the model, number of nodes are given. For the outer domain 60 numbers of nodes are assigned. Once we define the mesh size, 

premesh is generated as shown in Figures. 

 

Figure: Final Blocking for outer domain, Figure: Final Blocking  for half aluminum domain, Figure: Final Blocking  for single V fin 

The quality of the mesh can be checked by selecting mesh quality and keep the default parameters and select ok. A range of quality 

values appear on the screen, the minimum and lowest quality value being zero and the best, highest quality value being one. For this 

model minimum of quality is 0.66 and maximum is 1. The number of mesh element in each of the quality classes also appear in the 

dashboard below. The mesh quality is also verified by checking angle, aspect ratio etc. The value of angle should be more than 18
0
 

and less than 90
0
. The angle for outer domain is around 40

0
. The volume above zero is acceptable. 
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Figure: Meshed Solid Domains 

To improve the mesh quality it is required to obtain the above mentioned values within the range. If the quality is still not good then, 

we have to improve the split, projections .This ICEM model is now complete and ready for pre-processing in CFX. Select the óoutputô 

option in the tool chest and write input finally the save file. 

Pre ïProcessing 

Both the mesh solid and mesh fluid domains are now ready for pre-processing in CFX. Each of the models is individually called in the 

CFX pre file. Since the axes of both the models match, they do not have to be separately aligned in the CFX file. 

The page has a tree flow on the right hand side which helps to follow a definite sequence of preprocessing. The main objective of pre-

processing is to set up the necessary boundary conditions. These conditions are actually the constraints under which the solver has to 

determine the flow conditions. The actual ambience and experimentation can be carried out under a whole variety of different 

conditions and combinations. Therefore, defining boundary conditions is extremely critical in pre-processing. Even one minor change 

can lead to a set of totally different results than expected. 

 

Figure: Fluid domain setting,                      Figure: opening Boundary Condition 

 

Figure: Solid Domain setting,                      Figure: Model with all Boundaries Defined 

Right click solver control the number of iterations are changed according to requirement the number of iterations given are 1000. But 

the required iteration for this model is around 120.Under the convergence criteria residual target is kept 100. This is the number of 

digits after decimal, up to which the accuracy of convergence is required. If the order is increased to either -5 more, the accuracy of 

convergence improves, although the number of iterations increases by a significant value. For the current model it is seen that order of 

-5 provides the required accuracy. The last option in the solver is output control. This is not required to be handled in pre processing as 
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these will be taken care of during the actual processing of the model .All these settings are shown in Figure. Finally save caseand 

define run. 

Processing In Solver Manager 

After the pre-processing is complete and the run is defined, and the solver starts processing in the CFX solver manager. The number of 

iterations that are carried out depends on the convergence criteria. If the solution is converged before the total number of iterations, as 

specified, is complete, the solver stops and saves the processed data. If the solution does not get converged within the given number of 

iterations, we can give additional iterations to the solver till convergence is reached. When the iterations begin, the screen shows the 

variations in velocity, momentum etc as the iterations proceed. These graphs give a general idea of how the system is stabilized and 

convergence is approached. 

EXPERIMENTAT ION 

CFD analysis indicates that, V-fin with included angle 60Á gives the minimum ȹT and hence the maximum average heat transfer 

coefficient amongst all the considered models. Therefore it is decided to fabricate the V-fin model for 60°. The experiments are to be 

carried out under natural convection conditions. For the experimental evaluation of results temperature measurements at various 

locations of the model and also of the surrounding are required. The heater input values when measured will give total heat flow rate 

from the model under study. 

The base plate is made from Aluminum over which fins are to be joined. Initially the fins of desired length (as per the dimensions in 

Pro-E) are cut by shearing. Then fins are joined on the base plate by using gas welding process. Another side of base plate, asbestos 

and wooden insulator are attached. In between the base plate and insulator, square plate type heater is sandwiched. Due to square plate 

type heater there is a uniform temperature distribution over the base plate. The dimensions of base plate, insulator, and heater are 

250mm x 250mm x 3mm. The rated power output of heater is 1000 W. 

The fins are manufactured as per the dimensions of model of V-fin with 60° included angle. The fins are manufactured by cold 

working operation. As per the model created in PRO-E, markings are made on the base plate, and the fins are joined on it by gas 

welding. The entre-line length of fin over the base plate is 3250mm. 

 

Figure: Experimental Set-up 

RESULTS AND DISCUSSION 

From the results of post processing the temperature variations on base plate due to various fin angles were found. The angle at which 

the temperature difference was minimum i.e. convective heat transfer coefficient was maximum, is the angle of interest for actual 

experimentation. Thus the angle of V-fin can be optimized. The optimized V-fin with base plate was tested for different heat input and 

different orientations. The results that are obtained after the processing can be viewed in the CFX post processor. In this, various 

parameters can be graphically seen. The streamlines, velocity vectors, pressures gradients, temperature contours are some of the major 

parameters that can be viewed. The temperature difference in the 60
o
 V-fin model was observed to be 20-30 within the surface and 

fins. The graphical values of variations of temperature on V-fin base plate V-fin model is as follows, 
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Figure: Temperature Variations on 60
0
 V-Fin Base Plate 

The above temperatures contours show the color variations correspond to different temperatures and their locations on the base plate. 

The dark red color is the maximum temperature, which goes on decreasing as the shades get lighter. The blue colour indicates lower 

temperature. Figure shows that the temperature is high at the top sides and low in the bottom portion of the plate. Figure shows that 

the temperature is high at the top sides and low in the bottom portion of the plate. Figure shows that the temperature is high at the 

middle sides of base plate and low in the top and bottom portion of the plate. Figure shows that the temperature is high at the top sides 

and low in the bottom portion of the plate. Figure shows that the temperature is high at the middle and centre side of the plate and low 

at outer periphery of the base plate. Figure shows that the temperature difference on the 60
0 

V-fin base plate is minimum means 

average heat transfer coefficient is maximum. The temperature difference all other base plate is maximum it means average heat 

transfer coefficient is minimum. These temperature variations are seen due to buoyancy effect on different orientations of plate. The 

velocity contour and stream line of flow further clarifies the flow direction of fluid on 60
0
 V-fin model. 

CONCLUSIONS 

Based on the present work for V-shaped fin with various included angle, it is concluded that The maximum convective average heat 

transfer coefficient is obtained for 600 V-fin array. CFD and experimental results for base plate with V-fin showed the similar trend. 

As the included angle of the V-fins increases, the convective heat transfer coefficient increases. It reaches maximum at 600 included 

angle and thereafter, the heat transfer coefficient decreases. It was also observed that low pressure suction region is created in the nose 

region of each V-fin which eventually admits the low temperature ambient fluid easily from surrounding areas. It increases the heat 

transfer rate. conformity of style throughout a conference proceedings. Margins, column widths, line spacing, and type styles are built-

in; examples of the type styles are provided throughout this document and are identified in italic type, within parentheses, following 

the example. Some components, such as multi-leveled equations, graphics, and tables are not prescribed, although the various table 

text styles are provided. The formatter will need to create these components, incorporating the applicable criteria that follow. 
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Abstract ð Recent statistics show that premature babies are stolen to a great extent and also death increases due to 

improper and unnoticed security issues. To avoid these issues a method has to been implemented that monitors the 

position of the baby and inform by message or alarm when it is removed out of the allotted range. The proposed system is 

that the  tag attached to the baby, if it is  cut or removed then the system will be informed to the user by alarm, and also 

message is send to the nearest police station . In order to remove the baby proper password must be used to disable the 

alert system. 

INTRODUCTION 

Identification of persons is always important in places like Airports, railway stations, theatres, etc. Identification can 

be made automatic using Auto-identification. There are various methods for auto-identification; some of them are bar-

code systems, optical character recognition, biometrics, smart cards and RFIDs, of which RFID technology is a 

revolution. Various applications of RFID include: Transportation and logistics, manufacturing and processing, security, 

animal tagging, waste management, time and attendance, postal tracking, airline baggage reconciliation, road toll 

management, etc. To keep unauthorized personnel out of their building, companies have implemented access control 

systems. Employees are given an access badge with radio frequency identification (RFID) chip in it. This technique uses 

electromagnetic fields to exchange data from a tag (like a smartcard) to an object (a reader) for the purpose of 

authentication, identification or tracking. 

  The application and standardization of RFID are widely increasing but its adoption is still relatively new and 

hence many features of the technology are not well understood. Developments in RFID technology continue to yield 

larger memory capacities, wider reading ranges, and faster processing. Though the RFID technology is advantageous 

compared to bar code, itôs highly unlikely that the technology will ultimately replace bar code, even with the inevitable 

reduction in raw materials coupled with economies of scale, since the integrated circuit in an RF tag will never be as cost 

effective as a bar code label. If some standards commonality is achieved, whereby RFID equipment from different 

manufacturers can be used interchangeably, the market will very likely grow exponentially   

Extending the benefits of wireless communications to communication of data, to and from portable low cost data 

carriers, we can appreciate the nature and potential of radio frequency identification (RFID). RFID is an area of automatic 

identification that is now being seen as a radical means of enhancing data handling processes, complimentary in many 

ways to other data capture technologies such bar coding. The range that can be achieved in an RFID system is essentially 

determined by: 

1. The power available at the reader/interrogator to communicate with the tag(s)  

2. The power available within the tag to respond  

3. The environmental conditions and structures, the former being more significant at higher frequencies including signal 

to noise ratio.  

RFID tag is contactless card, referred to as a Proximity Integrated Circuit Card (PICC). Tags may either be 

actively or passively powered. Active tags contain an on-board power source, such as a battery, while passive tags must 

be inductively powered via an RF signal from the reader. The distance a reader may interrogate tags from is limited by the 

tagôs power. Consequently, active tags may be read from a greater distance than passive tags. Active tags may also record 
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sensor readings or perform calculations in the absence of a reader. Passive tags can only operate in the presence of a 

reader and are inactive otherwise. An active tag's memory size varies according to application requirements and some 

systems operate with up to 1MB of memory. Passive RFID tags operate without a separate external power source and 

obtain operating power generated from the reader. Tags contain microchips that store the unique identification (ID) of 

each object. The ID is a serial number stored in the RFID memory. The chip is made up of integrated circuit and 

embedded in a silicon chip. RFID memory chip can be permanent or changeable depending on the read/write 

characteristics. RFID tags can be different sizes and shapes depending on the application and the environment at which it 

will be used. A variety of materials are integrated on these tags. For example, in the case of the credit cards, small plastic 

pieces are stuck on various objects, and the labels. Labels are also embedded in a variety of objects such as documents, 

cloths, manufacturing materials etc. The range of the RFID tags depends on their frequency. 

EXISTING SECURITY SYSTEMS 

 

The following security systems are available in hospitals in order to avoid baby theft they are  

Security warden 

In hospitals for baby ward the special warden is appointed to avoid baby theft. Even though security warden present in 

the hospital baby theft is a serious issue 

Tag system 

In both government and private hospitals the tag system is used to identify the baby and mother. This tag may be either 

paper or card and it can be tear. Hence it is not an efficient system for baby theft.                        

CCD Camera 

In private hospitals CCD camera placed in the baby ward for the security purpose. It is used to continuously 

monitoring the entire ward. It is also an inefficient security system because only after baby theft we can identify the 

person. This system not available in most of the government hospitals. 

PROPOSED ARCHITECTURE 

By analyzing the functionality of three basic security system available in hospitals namely security warden, tag 

system and CCD camera. All the above three system leads to an inefficient security system we propose modern 

multipurpose security management system. 

Block diagram 

The block representation of the modern multipurpose security management system comprises of two blocks 

namely  

¶ Control block 

¶ Baby block  

 
Control blockĄControl block is placed either doctor control room or security warden room. 

Baby block   ĄBaby block is attached with the baby itôs look like a bangle or wearable tag 
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Fig 1 Control Block 

 

 

 

 

 

 

 

 

 

    Fig 2 Baby Block 

Working Principle 
 

The proposed architecture is subdivided in to two blocks namely control block and baby block in which control block 

is placed either in the doctor control room or security warden room and baby block is attached with the baby. There are 

two situation arises in the baby theft they are 

¶ Baby moving out of frequency range 

¶ Tag is removed 
 

(i) When the proposed system is ON the RF transmitter in the control block send signal continuously to the RF 

Receiver in the baby block. RF transmitter and receiver having property of covering certain frequency  range for example 

if covering frequency rage is one meter means if baby is moving out of one meter will leads to interruption in the signal 

transmission and reception and hence baby is out of control and buzzer will on. 
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(ii) The second situation is trying to remove tag or cut the tag. In both the case the interruption in the signal 

transmission and reception takes place and hence baby is out of control and buzzer will on. From above two conditions 

satisfied the proposed system is efficient baby theft security system. 

SIMULATION RESULTS  

                 In this section, we illustrate the simulation results obtained for proposed system.   

                                        

 

Fig 3 Overall System 

  The following procedure will followed to create model 

¶ Open MATLAB then click fileĄmodel 

¶ Pick and place the required component from library browser save the model and then run.   

¶ Click on the scope block to view the obtained result.  

 We are creating the model in such a way that if the tag is not removed or cut the signal ó1ô will send to the 

authority. Similarly if the tag is removed or cut it will checked by the comparator block and signal ó0ô will send to the 

authority and siren will on.  

 

 

Fig 4 Baby in Safe Condition 
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Fig 5 Baby in not Safe Condition 

CONCLUSION 

From the survey we observe that the available security systems for baby theft protection are security warden, 

security tag system and CCD camera. All the above security system will leads to an inefficient security hence we propose 

modern multi-purpose security management system which is a highly efficient security system for baby theft in hospitals. 

The proposed system is fully automatic monitoring system. The same system can be used in jewelry shop protection and 

also in prisons to avoid escaping of prisoner hence we named the proposed system as modern multipurpose security 

management system.     
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Abstract:  Due to increase in the day to day criminal activities and also slow action of our security forces especially police to nab the 

culprit leading to a less secure society. In India we have seen many 'CCTV' cameras around us which are less in number and these 

cameras just record the day to day activity in database. It does not provide any alert system for the people from an unknown person. 

For an instance the police get an eyewitness who saw a murder or any other crime & he/she knows the face structure of the culprit 

then the police call a sketch artist to retrieve the image of that person which takes lot more time. Above drawbacks can be overcome 

by several techniques which are including óReal Time Face Detectionô in which it recognize the face of suspect or criminal in real time 

and inform to its nearby police headquarters, secondly óSketch for Match - 'CBIR' using sketchesô contains retrieving of face of the 

suspect or criminal with the help of an eyewitness in less amount of time and lastly the ópattern Matchingô in which it considers every 

available evidence and match it with the pattern stored in the database, retrieve the list of suspected people and show it for that crime. 

It is only done in case of robbery, theft and burglary. 

 

Index Terms- face detection, sketch match, CBIR, ICCTV. 

 

I. INTRODUCTION 

 

In this fast growing world information plays an important role in our life. As this is the world of imagination, every person imagines 

that they get instant information of object which they see or which is in their hand at that moment. Also in some countries like India 

and Sri Lanka there is a requirement of efficient criminal identification software which helps them to identify and nab the culprit in 

mean time. So it will help the security system to work faster and which helps to secure the society. As we know the rate at which 

criminal activities are growing and reaction of our police towards sensitive situations. So there is need of a system which satisfies all 

the security requirements. 

 In the proposed system which is based on concept of ñSmart Face Recognition Systemò satisfies maximum requirements. The 

proposed project of ñSmart Face Recognition Systemò uses webcam to detect and recognize the face of person coming in front of it. 

Then all the information regarding the image or detected face will be displayed. The ñSmart Face Recognition Systemò is a system to 

be used by our security departments to identify the criminal by observing it by a camera or making its sketch from another person. 

Many of the image processing measures will be utilized during implementation of the project like image capturing, pre-processing, 

storing in database, comparison from database etc. on a successful match; a message is send to its nearby police station of captured 

information. The main objective of this project is to detect and recognize the face of suspected person coming in front of the camera, 

retrieve the sketches of suspected person and present its information to the user. As there are many images stored in database, so it will 

take a minute scale of time to find the correct image, so there is need of correct implementation of algorithm for image processing and 

data handling. After finding correct object image, a sms containing the information about the detected image or person is send to its 

nearby police station. If image is not present in the database then it will store it for future use. 

II. CURRENT APPROACHES FOR CRIME INVESTIGATION 

 

Before going through from the project while surveying we have considered many things around our society and also the operations 

done by the security forces attempting various crime cases. In that we have seen that they are still using old techniques to handle 

tedious tasks in crime investigation. This increases insecurity in society which is not acceptable. While reviewing various things 

regarding our project either the difficulties or challenges we have noted two main points: 

 

A. PREVIOUS SYSTEM 
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As we have seen that in todayôs technical world some Asian countries used to investigate in an old manner. The old word used here 

because their way of investigation is far behind than that of other countries. For example the CCTV cameras provided in many areas in 

the city but it does not repay a good result to us. They still used the old techniques to retrieve sketches of suspected person. They did 

not save the evidences of previous crime scenes due to which it takes more than enough time to nab the criminals. 

 

B. PROPOSED SYSTEM 

 

We are proposing this software in which we enhance the technology of CCTV cameras in which it provides an alert system for the 

security forces (police departments) in real time through which they can spontaneously take action for that. 

We are proposing efficient sketch base software through which we can easily retrieve the picture of suspected person from the 

eyewitness. As saving data regarding the evidences available at the crime spot in the database and use it for the future conditions. 

 

III.  METHODS AND PROCEDURES 

 

The Smart Face Recognition System provides real time information about the images or video placed in front of camera. The product 

functions are more or less the same as describe in product perspective. The functions of the system include the system providing 

different type of services based on type of module. This system mainly uses Eigen-face detection algorithm. 

  In this algorithm we manage 3 different things to extract the pixels of the face so as to calculate and store it in 

database. First it identifies the pixels in a particular face region, plot it apparently using graphics and manage the neighbouring pixels 

so as to configure the pixels accurately. 

  To extract from a particular region two algorithms are used precisely i.e. Harr-cascade classification and edge 

detection algorithm. In edge detection case we increase the brightness and contrast of the image due to which lines going to generate 

which are mainly the edges of various face features. In case of Harr-cascade classification a particular image is place it eh coordinate 

axis with plot (x, y) and it is rotated to about 45 degree so that regions of face can be detect easily. This classification is done until the 

whole face is covered. 

¶ The user should be provided with updated information of the suspected images or culprits. 

¶ The admin is given a provision to check his account information and change the account information any time. 

¶ The user can get the information about the images or videos which are placed in front of camera. 

¶ The admin is provided with interfaces to add/delete the characteristics of the information available in the database. 

The system uses internet to interconnect with the surrounding systems for efficient matchup. 

 

 

IV.  USER INTERFACES 

 

¶ System login interface that use for validate the user 

¶ Main view  (an interface for searching for details) using the interface user can, 

Upload a digital image 

Validated updated image 

Search for details 

¶ Searched criminal details interface 

Interface that requires showing all the detail that       user has searched. 

¶ Add criminal details interface user for add new details of the criminal 

         Add information of criminals 

         Validate information 

¶ Criminal detail modification interface 

¶ Administrator interface 

Add users, Edit users, Delete users, View     users, User accounting. 

V. DESIGN OF SFRS 

 

A. STEPS FOR FACE RECOGNITION 
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The section below shows the main steps in using facial recognition to identify an individual in controlled environment. Identification 

steps are: 

Take photo of individual and encode it. Match the encoding against database and display possible matches. Select any matching image 

and display the full record. While different developers have used different approaches to developing facial recognition technology, the 

principle is the same as for other biometrics, i.e. the patterns within the object are identified and transformed mathematically into a 

code. In the case of face, features such as the eyes and tip of the nose are used as anchor points, and the relative location of numerous 

other facial characteristics to them is determined. The information is then transformed into a digital string. The string can be matched 

against recoded images in a database to determine if there is a match. As the shot can be taken with a standard camera from a 

reasonable distance, facial recognition is only biometric that does not require the cooperation or even knowledge of the individual for 

the process to work. However the implication of this is that the image is subject to external factors, particularly lighting and facial 

angles. 

 

 

        Fig: face analysis 

B. FLOW WORK OF FACE RECOGNITION 

 

The user who wants to search for information on a particular criminal will obtain a digital image of the person and upload it to the 

system using the web based interface. If the input image is in colour, the system will convert it to gray-scale to match the standard 

image format in the database. Then the image is normalized to match the standard image format and size. Here, the lighting 

conditions, the angle of the face when taking the photo, facial hair, etc. will be considered. Then the image is converted to a binary 

image. It is easy to process image. Once the image is converted to the binary image, the face regions are detected. The unique facial 

features are extracted and analyzed. The value of each facial feature is calculated and assigned to the image. The values will be 

sending to the database. After these values are put to database, the values that are already stored in the database are matched and 

compared. If matches are found, the output is displayed to the user through the interface. 

 

 

FIG: FLOW DIAGRAM OF FACE DETECTION 
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C. STEPS FOR SKETCH MATCH 

 

While implementing this technology we have to consider various aspects regarding an image processing. In that we have to retrieve a 

desired image from the sketch made by the operator with the help of an eyewitness. This includes following steps to be carried out in a 

proper manner: 

Ask the witness whether the person is male or female. According to its response show the different image constraints to be taken for 

sketching. The constraints are hair, nose, eyes, head, ears, chicks, wrinkles, lips etc. After selecting some of its constraints and the 

sketch is made according to the witness, it will then match with the available images in the database and shows the result to the user 

and the witness. If it is the desired image for them then it will get printed out for surveillance and if not then it will converted to colour 

image through image segmentation. Mostly it is 90% accurate image for the identification but can be differing from person to person. 

For comparing we have to keep our database up to date so it will help the user to construct the sketch image. 

 
 

D. FLOW WORK SKETCH MATCH 

 

The flow of sketch identification is same as that of face recognition for input image but instead of calculating the feature vector of the 

image through pixel analysis it converts the image into corresponding sketch view and choose the feature vector to be match. 

 

 
 FIG: FLOW DIAGRAM FOR SKETCH MATCH 
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E. SYSTEM ARCHITECTURE 

 

1] Login: The user login to the system by entering valid username & password. If username and password is incorrect, then user will 

not get access to the system. 

 2] Capture image/video: The user uses the camera to capture the images of the suspected person so as to detect it for comparison 

with the database. 

3] Sketch matching: A technique in which we are using the templates of images to make sketches and retrieve it from the database if 

available. 

4] Interact: Detection and recognition of object which is placed in front of camera is done. All image processing algorithms are 

applied to identify the image. 

5] Perform operation: If image is already present in system, then information related to object is retrieved through database and it 

will be displayed and message will be send. Otherwise image have to be added into the system. 

6] Add images: If the image is new to the system then it must have to be added in a system. Next time when we placed that image in 

provided space then system will identify the image. 

7] Detect and recognize:  Another technique which we are using for facial recognition is to recognize the faces in the images and 

display the result. 

 

VI.  IMPLEMENTATION OF SFRS 

 

 

There are some hardware and software requirements needs to be fulfilled in accordance with its implementation. 

These requirements are: 

Camera: 1 webcam with better resolution (if necessary), RAM : 2GB, Processor: Intel dual core processor (1.6 GHz), Hard disk 

requirement: 260 GB, Operating system: windows platform (XP/7/8), Microsoft .NET Framework 3.0, Language: c#, Front end: 

.NET, Backend: SQL server. 

 

 

VII.  RESULT ANALYSIS 

 If a witness or a forensic report is available on a crime incident identification of criminals is a different case. SFRS is used to suggest 

possible criminals in situations where a witness or forensic reports are not available in case of face detection. The experimentations 

are carried out on data obtained from crime records division of Indian police. While recognising the details of criminal will be shown 

to the user. The end users will be the police officers who require information about criminals when following a certain case. They will 

need to have the knowledge about using web interface, logging in properly, uploading a digital image and updating new database 

record. The administrator will need to have advanced knowledge for user account management and usage of web interface as well as 

about WANs and VPNs. As modules for face recognition and sketch match is different so the end result is divided in two different 

phase. 

 

A. RESULT FOR FACE RECOGNITION 

 

This section provides you the real time detected face and its location. When the camera detects the face of the person it then sends a 

message regarding the suspected person including its location within few seconds to its nearby police station. It requires specific 

hardware to send the message. As soon as the user receives the message he/she can alert other people in probable time. 

 

B. RESULT FOR SKETCH MATCH 
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This section provides you an efficient and quick sketch image by the system so as to nab the criminals as soon as possible. The end 

result will show you the possible faces of required match which is ranked using re-ranking algorithm. It will show you the possible 

images with respect to its probability. We can also use a colour image to match it with available database. The module contains set of 

image templates through which we have to create the sketch of the person. Crime information is actual but criminal information 

should be updated with its occurrences. 

 

 

VIII.  CONCLUSION 

 

 Thus we have concluded that through this project we can provide our society a secure environment but it needs lot more efforts  for 

that as it is not easy but once it get implemented it will be one of the efficient project to be build for police departments. This project 

also enhances the efficiency of operations handle by police departments. It can also help us to minimize the terrorist activities and may 

help to nullify various terrorist attacks happen in the cities. The ability of storing suspect details that were arrested for at least one 

crime incident but not proved as the responsible criminal by the court, and the efficiency in identifying possible criminals for a crime 

incident are the characteristics that makes SFRS perfect than other crime investigation tools. 
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Abstract-  This paper outlines the effective filing process which is done by machine. Filing operation can be used on a wide range of 

materials as a finishing and burr removing operation. However mostly hand filing is done in industrial fields which is time consuming 

and not effective as much. Filing is probably very important and most frequent operation in metal work. The filing is done generally 

by hand with one hand on wood handle and other hand on tip of file. The aim of the present work is reduce human efforts in the filing 

process by designing the advanced filing machine. There are many problems related to hand filing. So, this paper describes filing 

process by use of small machine. Prior to the development of modern machining equipment it provided a relatively accurate means for 

the production of small parts, especially those with flat surfaces. This machine will definitely help in reducing time and human effort 

in metal as well as wood filing process. Filling machine is in compact size, portable and can be taken anywhere on shop floor. This 

machine is electrically operated and very easy to handle with one hand. The working model of filling machine is designed in Pro-

Engineer software. 

 

Keywords- Metal work, Wood work, Flat surfaces, Conventional filing, Human effort, Portable, Filing machine 

 

1. INTRODUCTION 

Filing is a material removing process in manufacturing which can be used on a wide range of materials as a finishing operation. Filing 

helps to achieve workpiece function by removing some excess material and deburring the surface. Prior to the industrialization of 

machining and the development of interchangeable parts during the 19
th
 century, filing was much more important in the construction 

of mechanism [1, 2]. It is a versatile and almost used in every manufacturing process. File come in a wide variety of materials, sizes, 

shapes, cuts, and tooth configurations.  File consists of blade with tang which is fitted in wood handle. These files are of different type 

and available with different cross section and no. of cut i.e. Single cut and double cut which are sometimes provided with tapers. This 

conventional filing process is easy but, requires more human effort and much time for different shape of workpiece.  
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Fig. 1 Hand File 

 

Fig. 2 Conventional filing process 

 Files come in a wide variety of materials, sizes, shapes, cuts, and tooth configurations. The cross-section of a file can be flat, round, 

half-round, triangular, square, knife edge or of a more specialized shape. 

1.1 TYPES OF FILES 

Square files: -These are gradually tapered and cut on all four sides. Used for a wide variety of things. 

Three square files: - They are also called triangular files, have a triangular cross-section, which usually are used for many cuts, such 

as cutting angles less than 90 degrees. They are often employed for sharpening the teeth of wood saws. 

Round files: - They are also called rat-tail files, are gradually tapered and are used for many tasks that require a round tool, such as 

enlarging round holes or cutting a scalloped edge Round parallel files are similar to round files, except that they do not taper. Shaped 

like a toothed cylinder. 

.  

Fig. 3 Types of File  

http://www.ijergs.org/


(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ$ÕÎÐÕÌÌÙÐÕÎɯ1ÌÚÌÈÙÊÏɯÈÕËɯ&ÌÕÌÙÈÓɯ2ÊÐÌÕÊÌɯ5ÖÓÜÔÌɯƗȮɯ(ÚÚÜÌɯƖȮɯɯ,ÈÙÊÏ- ×ÙÐÓȮɯƖƔƕƙɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ 

ISSN 2091-2730 

172                                                                                                   www.ijergs.org   

 

Crossing files: - They are half round on two sides with one side having a larger radius than the other.  Tapered in width and thickness. 

For filing interior curved surfaces. The double radius makes possible filing at the junction of two curved surfaces or a straight and 

curved surface. 

Crochet files: - They are tapered in width and gradually tapered in thickness, with two flats edges, cut all around. Used in filing 

junctions between flat and curved surface, and slots with rounded edges. 

Knife files: - They are tapered in width and thickness, but the knife edge has the same thickness the whole length, with the knife edge 

having an arc to it. Used for slotting or wedging operations. 

Pippin files: - They are tapered in width and thickness, generally of a teardrop cross section and having the edge of a knife file. Used 

for filing the junction of two curved surfaces and making V-shaped slots. 

Equaling files: -They are parallel in width and thickness. Used for filing slots and corners. 

Slitting files: - They are parallel in width with a diamond-shaped cross section. Thinner than knife files and use for filing slots. 

Nut files: - They are fine, precise files in sets of graduated thickness, used dressing the slots at the end of the neck which support the 

strings of guitars, violins etc. in the correct position. 

Pillar files: - They are parallel in width and tapered in thickness for perfectly flat filing. Double cut top and bottom with both sides 

safe; these are long, narrow files for precision work. 

Warding files: - They are parallel in thickness, tapered in width, and thin. Like a hand or flat file that comes to a point on the end. 

Used for flat work and slotting.          

                             

In today's scenario, to reduce human effort and save time for manufacturing process is of prime importance. Considering the above 

need, the advanced filing machine is designed which will considerably reduce human effort and time in filing operation. In filing 

process one hand is kept on handle and another is kept on tip of file. When the surface which to be file is large then it is difficult to file 

as length of conventional file is limited to 10-15 inch and there is also disturbance due to handle of file [2, 3]. With advanced filing 

machine surface finishing is to be done with less human efforts and in short span of time. This advanced filing machine is electrically 

operated and having weight of 2-3.5 kg which can be easily operated by hand. There is an arrangement to replace the traditional hand 

file, so there is no need to design separate filing tool for this machine. 

 

2. EXPERIMENTAL SETUP AND WORKING 

 

2.1 WORKING PRINCIPLE  

 

This advanced filing machine works on the principle of conversion of rotary motion of spindle into reciprocating motion of piston 

inside the slider which is shown in following fig. 
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Fig. 4 Working Principle of Advanced Filing Machine 

 

2.2 CONSTRUCTION          

This advanced filing machine consists of an electrically operated ac motor and mechanism for conversion of rotary motion of spindle 

into reciprocating motion of file. The design of machine is simple and compact in size as shown in fig. The mechanism is similar to 

slider crank mechanism in which rotary motion of mechanism crankshaft converted into the reciprocating motion of piston slider 

arrangement. The motor is placed at one side of frame and crank is mounted on spindle. Piston and crank is connected by connecting 

rod with crank pin [4, 5]. The piston is fitted in sliding block by piston pin. The rod is rigidly attached to piston at one side and an 

arrangement for holding the file is then rigidly attached to this rod at another side. The tapping is also provided with tap screw on the 

file holding arrangement for fixing file in it. The whole assembly is covered by frame and for easy handling handle is provided as 

shown in fig. 

 

Fig. 5 Front and Top View of Advanced Filing Machine 

 

2.3 WORKING 

This advanced filing machine works on the principle of conversion of rotary motion of spindle into reciprocating motion of piston 

inside the slider. Electrical supply is given to the single phase ac motor and spindle rotates. The crank rotates with spindle and piston 
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start reciprocating inside the slider [6]. With the movement of piston the rigidly attached arrangement for holding the file also 

reciprocate horizontally as shown in fig. The file which is fitted inside the arrangement also reciprocates. 

 

Fig. 6 Advanced Filing Machine (3-D view) 

 

Fit the handle of the file in holder. Ensure that the file is fitted properly. Place the middle of the face of the file on the surface of job. 

The first stroke should be started with light pressure near the point of the file. Push file across the surface and increase pressure as you 

go, so that each file tooth will do its share of the job. When the file is reciprocated all the way across the surface of the job, raise file 

and start all over. Never use pressure on return stroke. Make sure your strokes are slow and steady. Too much speed will cause your 

file to ñrock,ò and that will round off the edges of your job. As you file, the teeth of the file will clog up with some of the job shavings 

and prevent efficient filing. This is known as ñpinningò. Rubbing chalk between the teeth of the file can help to prevent this condition. 

But, better clean the file frequently with a brush, as shown in Figure (a). Brush with a pulling motion parallel to the rows of teeth, 

diagonally across the file, not up-and-down the length of the file. Clean the file after fifteen strokes and alter your angle of filing at the 

same time. Now repeat entire process with dowels or broom handle, so that you get practice in filing a rounded surface. Repeat entire 

practice procedure on metal. 

 

 

Fig. 7 File Cleaning 

 3.CONCLUSION  

This advanced filing process is much more effective than conventional filing process. Reciprocating action of file decreases the need 

of human efforts. This filling machine will have more importance when number of workpiece to be machine is more. Filling machine 
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is of compact size, portable and can be taken anywhere on shop floor. Also the machine is provided with a file holder with which 

different kind of files can be attached or removed easily and according to need one can use the proper file for smooth operation. 

However electrical supply is require to run the motor but this filing process require less time as compared to conventional filing 

process. Hence consumption of electrical energy is less. Files have forward-facing cutting teeth, and cut most effectively when pushed 

over the job. Pulling a file directly backwards on a job will cause the teeth to bend, permanently damaging the file (especially when an 

inexperienced user adopts a back-and-forth ñsawingò motion).Draw filing involves laying the file sideways instead of head on, and a 

very fine shaving action is produced. There are also varying strokes that produce a combination of the straight ahead stroke and the 

draw filing stroke, and very fine work can be attained in this fashion. Using a combination of strokes, and progressively finer files, a 

skilled operator can attain a surface that is perfectly flat and near mirror finish. Pinning refers to the clogging of the file teeth with 

pins, which are material shaving. These pins cause the file to lose its cutting ability and can scratch the job. A file card, which is a 

brush with metal bristles, is used to clean the file. 
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Abstract:-With the help of this paper we come to know that need for accurate time synchronization in the order of 0.6 ī 9 ɛs every few 

minutes is necessary for data collection and analysis. Two-stage energy-efficient time synchronization is proposed in this paper. 

Firstly, the network is divided into clusters and a head node is elected using Low-Energy Adaptive Clustering Hierarchy based 

algorithm. Later, multiple packets of different lengths are used to estimate the delay between the elected head and the entire network 

hierarchically at different levels Wireless sensor networks (WSNs) have not only become an attractive solution for low power 

implementations and embedded systems but also for the Power transmission and distribution. Research is ongoing to develop an 

innovative power source to facilitate the running of advanced sensing and communications technology in hazardous areas using WIFI 

to Power Sensors, Energy Harvesting using novel MEMS Electromagnetic Transducers, Powering sensors with Pipeline heat 

Keywords- Electromagnetic Transducers, Adaptive Clustering Hierarchy, Energy Harvesting 

I.  SECURE DATA AGGREGATION IN WSN  

A Wireless Sensor Network (WSN) typically consists of a sink node sometimes referred to as a Base Station and a number of small 

wireless sensor nodes. The base station is assumed to be secure with unlimited available energy while the sensor nodes are assumed to 

be unsecured with limited available energy as shown in figure 1. The sensor nodes monitor a geographical area and collect sensory 

information. Sensory information is communicated to the Base Station. 
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Figure1. Relationship between energy relay, obstruction and energy consumption 

To conserve energy this information is aggregated at intermediate sensor nodes by applying a suitable aggregation function on the 

received data. Aggregation reduces the amount of network traffic which helps to reduce energy consumption on sensor nodes [1]. It 

however complicates the already existing security challenges for wireless sensor networks and requires new security techniques 

tailored specifically for this scenario. Providing security to aggregate data in Wireless Sensor Networks is known as Secure Data 

Aggregation in WSN. Were the first few works discussing techniques for secure data aggregation in Wireless Sensor Networks? 

Two main security challenges in secure data aggregation are confidentiality and integrity of data. While traditionally encryption is 

used to provide end to end confidentiality in Wireless Sensor Network (WSN), the aggregators in a secure data aggregation scenario 

need to decrypt the encrypted data to perform aggregation [2]. This exposes the plaintext at the aggregators, making the data 

vulnerable to attacks from an adversary. Similarly an aggregator can inject false data into the aggregate and make the base station 

accept false data. Thus, while data aggregation improves energy efficiency of a network, it complicates the existing security 

challenges.  
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 II. WIRELESS SENSOR NETWORKS FOR INDUSTR IAL MONITORING AND C ONTROL  

 

 

Figure2. Smart Mesh Wireless Sensor Network infrastructure. 

Greater access to monitoring and control information gives engineers better visibility and ultimately better decision-making power 

when it comes to industrial environments such as plants, factories, and refineries as shown in figure 2.  

Smart Mesh wireless sensor networks (WSN) are used to dramatically reduce the cost and complexity of applications for a wide 

variety of applications including process monitoring, process control, machine health monitoring, corrosion detection, and to ensure 

regulatory compliance [3]. Benefits of wireless sensor networks for industrial automation and process control Lowers systems and 

infrastructure costs with reduced maintenance and elimination of cabling Improves efficiency of materials use by monitoring and 

predicting requirements Improves process safety by automating activities previously unmanageable with a wired solution 

Process Monitoring 

The rock-solid reliability and simple installation and management of Smart Mesh Wireless HART-enabled solutions lets engineers get 

the measurements they need, when they need them to improve productivity. And, by leveraging field devices based on the Wireless 

HART (IEC62591) standard, device commissioning is just as simple as in the wired worldðno need for new skills, tools, or 

consultants. Real-world installations have demonstrated that self-organizing Wireless HART networks provide a 90% reduction in 

installation cost compared to wired sensors, knocking down the barrier to widespread deployment of sensors in the industrial 

environment. For example, the GlaxoSmithKline plant in Cork, Ireland, is a strategic operation, manufacturing many of the active 

ingredients used in the formulation of prescription drugs [4]. To increase productivity, they added two new water storage 

tanks.  Wanting to measure water levels and usage, GlaxoSmithKline selected Emerson Process Managementôs RosemountÈ Smart 

Wireless flow and pressure transmitters because of the reduced installation costs and because it would be easy to expand the network 

without disrupting operations or data collection. Using Dust Networks® Smart Mesh® technology, the Rosemount Smart Wireless 

product family created a resilient, reliable and secure wireless mesh sensor network over which to transmit sensor data without 

digging trenches and laying cable, reducing installation costs significantly.  The Smart Mesh intelligent network also allowed secure, 

non-disruptive expansion of the network as needed.  Click here for case study. 

III TRADITIONAL LAYERED APPROACH 

Traditional layered approach cannot share different information among different layers  which leads to each layer not having 

complete information. The traditional layered approach cannot guarantee the optimization of the entire network. The traditional 

layered approach does not have the ability to adapt to the environmental change. Because of the interference between the different 

users, access confliction, fading, and the change of environment in the wireless sensor networks, traditional layered approach for 

wired networks is not applicable to wireless networks. So the cross-layer can be used to make the optimal modulation to improve the 

transmission performance, such as data rate, energy efficiency, QoS (Quality of Service), etc. Sensor nodes can be imagined as small 
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computers which are extremely basic in terms of their interfaces and their components [5]. They usually consist of a processing unit 

with limited computational power and limited memory, sensors or MEMS (including specific conditioning circuitry), a 

communication device (usually radio transceivers or alternatively optical), and a power source usually in the form of a battery. Other 

possible inclusions are energy harvesting modules,
[9]

 secondary ASICs, and possibly secondary communication interface (e.g. RS-232 

or USB).The base stations are one or more components of the WSN with much more computational, energy and communication 

resources. They act as a gateway between sensor nodes and the end user as they typically forward data from the WSN on to a server. 

Other special components in routing based networks are routers, designed to compute, calculate and distribute the routing tables. 

 

IV WIRELESS SENSOR NETWORKS MONITOR TRANSPO RTATION  

 

 

Figure3. Transport monitoring in case of Wireless sensor networks. 

Wireless sensor networks allow cities, rail systems and logistics operations to cost-effectively gather information and use that field 

data to develop applications that lead to cost savings and ultimately improved quality of life. 

(a) Benefits of wireless sensor networking for transportation applications. 

(b) Enables new applications by eliminating need for wires. 

(c) Improves safety by automating processes previously managed manually. 

(e) Reduces costs associated with maintenance with greater reliability and extended battery life. 

(f) Minimizes deployment time and costs with easy installation and no cabling. 

Reliable, easy to deploy, and built with the priorities of cities and citizens in mind, Street line Networks is leading the way in the 

development of intelligent infrastructure solutions for urban areas. The Street line solution is a complete information system designed 

specifically for applications in urban resource management [6]. The platform integrates ultra low power sensing with Web-based 

solutions that optimize the use of city assets, in this case parking spaces.  Here. At the heart of the solution is the Smart Mesh-enabled 

ultra low power vehicle sensor [7]. These pavement sensors work by detecting a disturbance in the magnetic field from a vehicle 

parked in a space [8]. Data hops from sensor to sensor until it makes its way to a gateway, a small box sitting on top of a streetlamp or 

a traffic-signaling box. Leading the revolution in relieving congestion on city streets, solutions like Street lineôs will have a cascade of 

positive effects on transportation the economy and the environment. 
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V CONCLUSION  

It is used to detect energy imbalance among static nodes and even them out using rechargeable robots send query to the network to 

find out the static nodes that needs service, sensors that need service reply back, robots select one and then navigate to the location In 

present paper we have discussed various kinds energy availability must be decoupled from sensor net operation ñEnergy relay (with 

harvesting capabilities) to deliver energy to energy consumers. Enable energy to be treated as a network wide, exchangeable and 

route-able commodity. 
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Abstract: -With the help of this paper we come to know Residents wear sensors equipped with accelerometers (with fall detection 

algorithms that detect falls with the combination of speed and orientation changes).In the case of fall detection, the sensor device 

beeps and an alert message is sent to the ALSP and to a designated healthcare provider. In the case of false alarm, the resident can 

press a button and disable the message sending from its end. 

Keywords- Dynamic Source Routing, Low Energy Adaptive Clustering Hierarchy 

I.  Routing 

Since there is no fixed topology in these networks, one of the greatest challenges is routing data from its source to the destination. 

Generally these routing protocols draw inspiration from two fields; WSNs and mobile ad hoc networks (MANETs). WSN routing 

protocols provide the required functionality but cannot handle the high frequency of topology changes. Whereas, MANET routing 

protocols are can deal with mobility in the network but they are designed for two way communication, which in sensor networks is 

often not required. Protocols designed specifically for MWSNs are almost always multihop and sometimes adaptations of existing 

protocols. For example, Angle-based Dynamic Source Routing (ADSR) is an adaptation of the wireless mesh network protocol 

Dynamic Source Routing (DSR) for MWSNs. ADSR uses location information to work out the angle between the node intending to 

transmit, potential forwarding nodes and the sink as shown in diagram 1. This is then used to insure that packets are always forwarded 

towards the sink. Also, Low Energy Adaptive Clustering Hierarchy (LEACH) protocol for WSNs has been adapted to LEACH-M 

(LEACH-Mobile), for MWSNs. The main issue with hierarchical protocols is that mobile nodes are prone to frequently switching 

between clusters, which can cause large amounts of overhead from the nodes having to regularly re-associate themselves with 

different cluster heads. 
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Figure1. Reinforcement and setup gradient process 

Another popular routing technique is to utilize location information from a GPS module attached to the nodes. This can be seen in 

protocols such as Zone Based Routing (ZBR), which defines clusters geographically and uses the location information to keep nodes 

updated with the cluster they're in. In comparison, Geographically Opportunistic Routing (GOR) is a flat protocol that divides the 

network area into grids and then uses the location information to opportunistically forward data as far as possible in each hop. 

Multipath protocols provide a robust mechanism for routing and therefore seem like a promising direction for MWSN routing 

protocols. One such protocol is the query based Data Centric Braided Multipath (DCBM).  

II. ROUTING PROTOCOLS IN WIRELESS SENSOR NETWORKS  
The communication between the nodes of a WSN must be governed by a set of rules (protocols) in order for them to function properly 

as shown in diagram 2. And the data or information that they share amongst them can be tampered with by an outside intruder 

(adversary) for its own benefit jeopardizing the operations of the network. Thus the protocol used must provide confidentiality of the 

data shared among the sensor nodes in order to carry out an intended operation in the selected environment successfully. 
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Due to the difference of wireless sensor networks from other contemporary communication and wireless ad hoc networks routing is a 

very challenging task in WSNs. For the deployed sheer number of sensor nodes it is impractical to build a global scheme for them. IP-

based protocols cannot be applied to these networks. All applications of sensor networks have the requirement of sending the sensed 

data from multiple points to a common destination called sink. Resource management is required in sensor nodes regarding 

transmission power, storage, and on-board energy and processing capacity. There are various routing protocols that have been 

proposed for routing data in wireless sensor networks due to such problems. The proposed mechanisms of routing consider the 

architecture and application requirements along with the characteristics of sensor nodes. There are few distinct routing protocols that 

are based on quality of service awareness or network flow whereas all other routing protocols can be classified as hierarchical or 

location based and data centric.  

 

III. ROUTE DISCOVERY  

The base station initiates the first round whenever it needs to construct the forwarding tables of all sensor nodes. This is usually in the 

beginning when the network is just established, or when the network may have changed substantially due to node mobility. The base 

station broadcasts a request message that all the sensor nodes receive, each sensor node that receives the request message for the first 

time in turn broadcasts a request message as shown in diagram 3. This message broadcasted by the sensor node includes a path from 

the base station to the particular node. When a node receives a request message for the first time, it forwards (broadcasts) this message 

after appending its identity in the path, it also records the identity of the sender of this message in its neighbor set. If a node receives 

duplicate request messages, the identity of the sender is added to its neighbor set, but the duplicate request is not rebroadcast. This 

serves three purposes: (1) it informs all sensor nodes that the base station is collecting topology information to build forwarding tables, 

(2) it aids in constructing a path from each sensor node to the base station that is used in the second round to forward feedback 

messages to the base station, and (3) a node receiving a request message learns that the sender of that message is its neighbor. [1] 
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Figure3. Network software architecture 

 

An adversary in the network can attempt to launch several attacks in this round. First, it can attempt to deceive the base station by 

sending a spurious request message. Second, it can include a fake path in the request message it forwards [2]. Third, it may not 

forward a request message, or launch a DOS attack by repeatedly sending several request messages. These attacks are counter-acted 

by two mechanisms: First, we leverage the concept of one-way sequences proposed by the ɛTESLA protocol [Perrig01] to identify a 

request message initiated by the base station and to restrict DOS-style flooding attacks. The base station generates a sequence of 

numbers n
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that it is computationally impossible to compute n
k-1 

in a limited time by knowing n
k 
and F. All sensor nodes are pre-configured with 

function F and value n
k
 

 

IV.  STATIC ROUTING 

Static routing is a form of routing that occurs when a router uses a manually-configured routing entry, rather than information from a 

dynamic routing protocol to forward traffic. Unlike dynamic routing, static routes are fixed and do not change if the network is 

changed or reconfigured. Static routing and dynamic routing are not mutually exclusive [3]. Both dynamic routing and static routing 

are usually used on a router to maximize routing efficiency and to provide backups in the event that dynamic routing information fails 

to be exchanged. Static routing can also be used in stub networks, or to provide a gateway of last resort. Static routing can have some 

potential disadvantages like In many cases, static routes are manually configured. This increases the potential for input mistakes [4]. 

As a result the network is unusable until the failure is repaired or the static route is manually reconfigured by an administrator [5].  

Static routes typically take precedence over routes configured with a dynamic routing protocol. This means that static routes may 

prevent routing protocols from working as intended. A solution is to manually modify the administrative distance. Static routes must 

be configured on each router in the network(s). This configuration can take a long time if there are many routers [6].  

 

V CONCLUSION  

In present paper we have discussed various current tools for simulation. it  produces  error rate and a limitation in buffering. There is 

need for extra work to be done to check the heterogeneous capabilities of the network and to verify the multi-path and asymmetrical 

load balancing. Other future challenges includes ability to transfer data with satellite advantages with the IP stack in WSN nodes, 

ability to also used the satellite to change the routing mechanism using the generated IP address.  
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Abstractð presently in the real time world, commuters are using different types of transport facilities such as flights, trains, buses, 

cars etc. But majority of the public in our country prefer traveling in trains. The reason may be the comforts available for long 

journeys and relatively lesser travelling charges. Though the railways has implemented many safety standards for the safe journey, 

still one can witness some rail accidents and leading to the loss of many precious lives and loss of property.  

Some of the major reasons for rail accidents are due to the faults on the rail. At present our railways are using manual methods of fault 

detection through human inspectors. This work is an attempt to develop an advanced automatic PLC based fault detection technology 

in railway network to overcome the above problems. The proposed automatic control system makes use of vibration monitoring sensor 

and ultrasonic sensors to detect the faults occur in the railway track. The hardware components such as PIC16F877A microcontroller, 

Programmable logic controller (PLC) and GSM are used as advanced controlling and communication elements of automatic fault 

detection system.  

Keywordsð Low Cost Automation, PLC, Microcontroller, GSM.   

INTRODUCTION 

The basic objective of this project is to develop a breakage detection of railway tracks using programmable logic control 

(PLC) which is used to find the detection of breakage in the railway track. The Indian railway (IR) network today has a track length of 

1,15,000 kilometers over a route of 65,000 kilometers and 7,500stations. It is the fourth largest railway network in the world exceeded 

only by those of the United States, Russia and China. In 2011, IR carried over 8,900 million passengersô annually or more than 24 

million passengers daily and 2.8 million tons of freight daily. Despite boasting of such impressive statistics, the Indian rail network is 

still on the growth trajectory trying to fuel the economic needs of our nation. Though rail transport in India is growing at a rapid pace, 

the associated safety infrastructures are not up to international standards. To demonstrate the gravity of the problem, official statistics 

say that there have been 14 accidents in 2011, 15 accidents in 2012. On further analysis of the factors that cause these rail accidents, 

recent statistics reveal that approximately 90% are due to cracks on the rails either due to natural causes (like high expansion due to 

heat). The present work is focused on bringing down the accident rate by automatically detecting the breakage/s on the tracks. 

HARDWARE 

Ultrasonic sensor 

Ultrasonic sensors emit short, high-frequency sound pulses at regular intervals. These propagate in the air at the velocity of 

sound. If they strike an object, then they are reflected back as echo signals to the sensor, which itself computes the distance to the 

target based on the time-span between emitting the signal and receiving the echo. As the distance to an object is determined by 
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measuring the time of flight and not by the intensity of the sound. Ultrasonic sensors are used for material testing (to detect cracks, air 

bubbles, and other flaws in the products), Object detection, position detection, ultrasonic mouse, etc. 

Model Number 

UC300-F43-2KIR2-V17 

 

Figure 1: ultrasonic sensor 

Features of Ultrasonic sensor 

ü Current output 4 mA to 20 mA. 

ü 2 relay outputs. 

ü Serial Interfaces. 

ü Temperature compensation. 

ü Reverse polarity protection. 

ü Programmable with ULTRA 3000. 

Vibration sensor 

A vibration sensor is a device that uses the piezoelectric effect, to measure changes in pressure, acceleration, strain or force 

by converting them to an electrical charge. Vibration sensor based on the piezoelectric effect Change in resistance due to the force 

acting on it and converts it into 4 - 20 mA. They're measuring differences in oscillation and detect the vibration created on the surface. 

Model Number Vkv021 

 Vibration Monitor  

 

Figure 2:Vibration Sensor     
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Characteristics of vibration sensor 

ü Vibration Monitor. 

ü Measuring Range RMS: 0 to 25mm. 

ü Switching outputs: Normally Closed and Analogue 4 to 20ma. 

IndraControl L20 PLC:  

 

FIG 3: PLC KIT 

The IndraControl L20 is a modular and scalable control. It combines the benefits of a compact small control with a 

standardized I/O system on the basis of terminal technology. It is a hardware platform that can be used for PLC applications. It 

provides onboard interfaces, e. g. high-speed inputs and outputs (8 each) and communication interfaces, such as Ethernet, PROFIBUS 

and RS232. The locally available I/O units can be extended by the Rexroth Inline I/O system, just by simply mounting the components 

side by side. Application programs, including runtime, are completely stored to an easily accessible standardized Compact Flash 

medium. 

Operating elements and interfaces are arranged on the front. The eight-digit display with four operator keys, the Reset button 

with light-emitting diode, the RS232 interface, and the receptacle for the Compact Flash card are provided to the left of the unit. 

Further interfaces (Ethernet, PROFIBUS DP) are located in the central section of the unit. The terminals for digital inputs and outputs 

(eight each) and the voltage supply connectors are arranged to the right of the unit. 

Advantages of PLC: 

ü Programming a PLC is easier than wiring the relay control panel.. 

ü PLC can be reprogrammed. Conventional controls must be rewired and are often scrapped instead.  

ü PLC takes less floor space then relay control panels.  

ü A PLC has facility for extensive input/output arrangements. 

ü Maintenance of the PLC is easier, and reliability is greater.  

ü PLC can be connected to the plant computer systems more easily than a relay. 

ü PLC has very few hardware failures compared to electromechanical relay. 
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 III Related work 

A literature survey has been carried out in the present investigation to select the problems which are being faced by the railways 

network. The work has been narrowed down in detecting the breakage in the railway tracks which are causing accidents leading to loss 

of lifes and property. The present work is intended to propose solutions to reduce the occurrence of tragic accidents. 

Raghupathy et.al [1] in their work have designed a system based on ultrasonic waves which would prevent the train accidents 

due to derailment of tracks, unmanned railway crossing and head on collision. 

Stefan et al, [2] have used the Eddy current sensors to detect the fault in track. The sensors are mounted 100mm above the 

rail head of the train bogie. This sensor monitors the railway track and detects the breakage/s in the track. 

Ramesh et al, [3] have suggested the detection of cracks and derailments in rails which can be done by ultrasonic waves or 

sensor. 

AnjaliBissa et al, [4] have used vibration sensors and Zigbee technology using microcontroller. To detect the faults in the  

track or when a running train is detected in front of the standing train, the sensors detects and sound an alarm which is fitted in the 

operating room in the engine. 

From the above literature survey we conclude that PLCs are widely used in breakage detection of railway track. 

IV Working Methodology 

 

FIG 4: Block Diagram of Automated Fault Detection System 

The figure 4 shows block diagram of the automated railway track fault detection system. In the system one vibration 

monitoring sensor and two ultrasonic sensors, are used to detect the faults in the railway track. The two ultrasonic sensors are located 

at front and back part of the engine bogie and the vibration monitoring sensors are fixed at the base of the engine bogie. The vibration 
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monitoring sensor and two ultrasonic sensors are connected as inputs to the PLC and the microcontroller is connected to the output of 

the PLC, then the GSM is connected to the microcontroller.  

When the train moves on the railway track, if any breakage/s, faults in sleepers occurs in the railway track, the vibration 

monitoring sensor senses the defects in terms of vibrational fluctuation and sends the signal to the PLC and the PLC will prompt the 

LED. At the same time   the PLC sends the predicted defects information to the microcontroller. Then the Microcontroller conveys the 

received information from the PLC to the GSM Module. GSM module sends the information via SMS to the traffic control room of 

the nearest railway station. 

 

Figure 5: vibration sensor flow chart 

The two ultrasonic sensors are used to detect the derailing and faults in fishplates of the railway track. These two ultrasonic 

sensors are adjusted at a distances of 4mm away from the right and left tracks by assembling them on the sides of the engine bogie. 

Both the ultrasonic sensors are connected to the input ports of the PLC. When the derailing situations occurs the clearance of sensors 

probe with a rail track varies the preset 4mm distances, then the ultrasonic sensors sends those predicted error signal to the PLC and 

PLC will prompt the LED. Simultaneously the PLC sends the predicted defects information to the microcontroller. Then the 
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Microcontroller conveys the received information from the PLC to the GSM Module. GSM module sends the information via SMS to 

the traffic control room of the nearest railway station 

                

    Figure 6: Ultrasonic sensor flow chart 

Ladder diagram: 

PLC programs are typically written in a special application on a personal computer, and then downloaded by a direct-

connection cable or over a network to the PLC. The program is stored in the PLC either in battery-backed-up RAM or some other non-

volatile flash memory. Often, a single PLC can be programmed to replace thousands of relays. 

Ladder logic is a programming language that represents a program by a graphical diagram based on the circuit diagrams of 

relay logic hardware. It was primarily used to develop software for programmable logic controllers (PLCs) used in industrial control 

applications. The name is based on the observation that programs in this language resemble ladders, with two vertical rails and a series 

of horizontal rungs between them. Figure 5 shows ladder logic. 
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Figure 7: Ladder diagram 

The PLC ladder logic diagram is as shown in the figure 7. %QX1.0, %QX1.1, %QX1.2, %QX1.3, %QX1.4, %QX1.5, 

%QX2.0, %QX2.1, %QX2.2, %QX2.3, %QX2.4 are the digital outputs. %IW4 and %IW6 are refers as analog inputs of the system 

and %QW4 and %QW6 are refers as analog outputs of the system. To operate the system in analog modes. The analog mode has some 

standard binary values, that standard binary value has to assign in the program and that binary values has to convert in to word. After 

conversion the analog mode is ready to operate in the program. 

%IW4 and %IW6 are the ultrasonic sensors inputs connected to the PLC. RW and RW1 are the output coming from 

ultrasonic sensors that RW and RW1 outputs are given as input to the greater functional block (GT) and lesser functional block (LT). 

The RW and RW1 will compared with the assigned value in the greater functional block. If the RW andRW1 is greater than the 

assigned value then %QX1.0 and %QX1.3 will glow the LED, then the track is said to be fault. If it is not greater than the assigned 

value then %QX1.0 and %QX1.3 will not prompt the LED and it will check for the lesser condition. If the RW and RW1 are lesser 

than the assigned value, then the %QX1.1 and %QX1.4 will prompt the LED then the track is said to be fault. If it is not lesser than 

the assigned value then the %QX1.1 and %QX1.4 will not prompt the LED. The GT and LT functional block outputs are connected to 

OR gate then check for the conditions: If any one of the GT and LT functional block output are 1 then the track has fault. If both the 

GT and LT the functional block output are 0ôs then the track is in normal conditioned.  

V. CONCLUSION 

The Proposed work is an advanced alternative solution to replace the manual method of fault detection of railway track with a 

PLC based automated fault detection system. This system completely eliminates the human intervention for detecting faults. It 

provides a high speed fault detection system that automatically communicates the predicted railway track defects information 

immediately to the concerned railway traffic control room by using GSM system, hence this will reduce the accident rates and loss of 
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precious life. The PLC used as a controller in this system, makes the entire system as a user friendly and highly reliable that carries out 

control functions of many types and levels of complexity. 
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AbstractðThe  purpose of this project is to analyze airfoil at different Reynolds numbers using Gambit and Fluent, and wind tunnel 

experiment. One model is prepared for wind tunnel analysis and 2D and 3D models are created and drawn in solid work and they were 

meshed in Gambit using geometry data gathered by Airfoil database available on internet. These models were read into Fluent where 

flow boundary conditions were applied and the discretized Navier-Stokes equations were solved numerically. Tests also run in wind 

tunnel to find out the general aerodynamic characteristics of the Airfoil (NACA 2412). 

Keywordsð airfoil, NACA 2412, analysis of airfoil, design of airfoil, 3D analysis of airfoil, four digit airfoil, angle of attacks 

INTRODUCTION 

In this project, computational Fluid Mechanist analysis of airfoil has been done to understand the aerodynamic airfoil concepts 

Airfoil taken is NACA 2412, this is cambered airfoil belongs to the four digit series of the NACA airfoil classification, the general 

characteristics of this airfoil are:- 

 NACA FOUR DIGIT SERIES 

The NACA four-digit wing sections define the profile by:  

1. First digit describing maximum camber as percentage of the chord. 

2. Second digit describing the distance of maximum camber from the airfoil leading edge in tens of percents of the chord. 

3. Last two digits describing maximum thickness of the airfoil as percent of the chord.  

NACA 2412 is the airfoil of NACA 4 digit series. From its designation we get the NACA 2412 airfoil has a maximum camber of 2% 

located 40% (0.4 chords) from the leading edge with a maximum thickness of 12% of the chord. Four-digit series airfoils by default 

have maximum thickness at 30% of the chord (0.3 chords) from the leading edge. NACA 2412 is slow speed airfoil; this airfoil is used 

in single engine Cessna 152, 172 and 182 airplanes 

 

SOME PARAMETERS 

Reynolds number 

The Reynolds number relates the density, viscosity, speed and size of typical flow in a dimensionless equation which is involve in 

many fluid dynamics problems. This dimensionless numbers or combination appears in many cases related to the fact that laminar 

flow can be seen or turbulent. From a mathematical point of view the Reynolds number of a problem or situation is defined by the 

following equation.[3] 
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Re = (ɟ x V x L)/ɛ 

Table No.1/ Aerodynamic forces 

For lift coefficient For  Drag Coefficient For moment coefficient 

CL = 2 f(Re, M, Ŭ) CD = 2 f(Re, M, Ŭ) CM = 2 f(Re, M, Ŭ) 

L = CL İ ɟ V
2
 c D = CD İ ɟ V

2
 c M = CM İ ɟ V

2
 C

2
 

 

PROCESS OF AIRFOIL DESIGN 

Coordinates of NACA 2412 is taken from Javafoil software and its Reynolds no. characteristics are also taken [11] 

 

   Table 

No. 2/  
Coordinates of NACA 2412   

Upper surface lower surface 

1 0 0 0 0 0 

0.989259 0.002267 0 0.012606 -0.01662 0 

0.957222 0.008773 0 0.04613 -0.02921 0 

0.905298 0.018704 0 0.098928 -0.03756 0 

0.835653 0.030889 0 0.168624 -0.04171 0 

0.751234 0.043993 0 0.25226 -0.0421 0 

0.655658 0.056642 0 0.346406 -0.03963 0 

0.553071 0.067493 0 0.447493 -0.03544 0 

0.447978 0.075277 0 0.551457 -0.02982 0 

0.344577 0.078639 0 0.653359 -0.02351 0 

0.24774 0.076012 0 0.748766 -0.01728 0 

0.162245 0.067489 0 0.833478 -0.01161 0 

0.092055 0.054036 0 0.903719 -0.00681 0 

0.040324 0.037207 0 0.956323 -0.00313 0 

0.009246 0.01873 0 0.988889 -0.0008 0 

0 0 0 1 0 0 

 

NACA 2412 airfoil is analyzed on JAVA FOIL. JAVAFOIL is the analysis software which gives analysis data of various airfoils its 

coordinates, parameters for various Reynolds number, coefficient of lift and drag graphs, coefficient of moment and angle of attack 

graphs etc. 

 

Modeling of airfoil  

The airfoil model is easily designed in solid work. In order to do that airfoil coordinates are plotted and the airfoil 3D model is created. 
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Figure No. 1/ Design of airfoil on solidwork 

Gambit is meshing software that is capable of creating meshed geometries that can be read into Fluent and other analysis software.  

Making a meshed file, it is done in both 2D and 3D these files are imported in fluent. 

 

We have done meshing of Airfoil NACA 2412 and of its domain and then the simulation of flow variables over this control volume is 

done in case of 2D of Control Line. 

 

 

Figure No. 2/ 2D meshing of Airfoil 2412 Figure No. 3/ 3D meshing of Airfoil 2412 

 

The desired mesh can now be read into FLUENT which will then run the geometry through the numerical analysis. Different angles of 

attack will be analyzed in FLUENT 6.3.26. Airfoil and angle of attacks 4, 8, and 12 degrees are analyzed. Fluent gives results. 
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2D ANALYSIS DATA  

 

Figure No. 5/Contour of dynamic pressure  Figure No. 6/  Contour of static pressure 

  

Figure No. 7/ Variation of static pressure  Figure No. 8/ Contours of velocity magnitudes 

 

Figure No. 9/ Variation of Dynamic pressure Figure No. 10/ Variation of Total pressure 

3D ANALYSIS RESULTS 

 

 

Figure No. 11/ Contour of total pressure Figure No. 12/ Contour of static pressure 
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Figure No. 13/ Contour of Total Pressure   Figure No. 14/ Contour of Pressure Coefficient 

 

Results at different angle of attacks and at different Reynolds numbers For this three Reynolds numbers are chosen 60000, 100000, 

and 140000 with four different angle of attacks 0, 4, 8, and 12 degrees. (Table No. 4, 5, & 6) 

 

 

 

 

 

 

Table No.3/Velocity characteristics 

Ŭ Cl Cd Cm 0.25 Cp* M cr. 

[°]  [-] [-] [-] [-] [-] 

0 0.261 0.01197 -0.051 -0.572 0.77 

4 0.733 0.01483 -0.055 -1.458 0.603 

8 1.139 0.02418 -0.059 -3.935 0.418 

12 1.144 0.09473 -0.029 -7.403 0.318 

Table No. 4/ Coefficient of lift, drag and moments at different angles of attack, at Reynolds number 60000. 

ȷ Cl Cd Cm 0.25 

[°]  [-] [-] [-] 

0 0.261 0.01532 -0.05 

4 0.73 0.01841 -0.055 

8 1.128 0.02794 -0.059 

12 1.142 0.10236 -0.027 
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After a century of theoretical research on the subject of airfoil and wing theory, the final word on the performance of an airfoil must 

still come from wind tunnel testing.  The reason for this state of affairs is that the flow field about a wing is extremely complicated. 

The simplifying assumptions that are frequently introduced in order to treat the problem theoretically are much too severe to fail to 

influence the final results.  Many of these assumptions ignore the effects of viscosity, nonlinearities in the equations of motion, three-

dimensional effects, non steady flow, free stream turbulence, and wing surface roughness.  Nevertheless the theoretical prediction of 

lift produced by a wing has been reasonably successful (not quite so true for drag) and serves as an effective basis with which to study 

the experimental results. 

RESULTS OF THE 3D ANALYSIS DATA  

1) Static pressure varies form -4.97e+02 to -1.03e+03 Pascal from trailing to leading edge. 

2) Dynamic pressure at upper most part and lower most part is of order 8.06e + 02 Pascal while at leading edge it is of order 

1.70e+02 and at trailing edge it is of order 4.53e+02. 

3) Total pressure is maximum at the leading edge 1.41e+02 Pascal and decreases along the length. 

4) Coefficient of pressure is maximum at leading edge and trailing edge while lower at thick surfaces. 

5) Absolute pressure is also higher at leading and trailing edge while it has smaller values at thick surfaces of order 1.01e + 05 

Pascal. 

6) Velocity magnitude is seems to be constant over the whole airfoil surface 1.81e m/s. 

7) X-Velocity is constant. 

8) Y-Velocity is nearly constant -4.84e+01 m/s. 

9) Z-Velocity is also nearly constant with magnitude 6.05e+02 m/s. 

Table No. 5/ Coefficient of lift, drag and moment at different angles of attack, at Reynolds number 140000. 

ȷ Cl Cd Cm 0.25 

[°]  [-] [-] [-] 

0 0.261 0.01126 -0.051 

4 0.734 0.0131 -0.055 

8 1.143 0.02226 -0.06 

12 1.146 0.0905 -0.031 

Table No. 6/ Coefficient of lift, drag, pressure and moments at different angles of attack, at Reynolds number 100000. 

Ŭ Cl Cd Cm 0.25 

[°]  [-] [-] [-] 

0 0.261 0.01197 -0.051 

4 0.733 0.01483 -0.055 

8 1.139 0.02418 -0.059 

12 1.144 0.09473 -0.029 
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10)  Relative tangential velocity magnitude is lower at upper surface with magnitude -6.37e+00 and at lower surface it is 

changing from tip to end from 9.33e to 3.05e m/s. 

11) Vorticity is irregularly changing at the upper surface of the airfoil while at tip and ends it is of magnitude 2.305e+02 1/s. 

12) Molecular viscosity is changing irregularly different at different locations about 1.79e+05 kg-m/s. 

13) Wall shear stress is maximum at few locations of the most thicken areas of the airfoil with magnitude 1.7e-01 Pascal. 

RESULTS OF THE 2D ANALYSIS DATA  

ü Static pressure is constant at the thick surfaces of the airfoil. 

ü Dynamic pressure is constant at the lower ends of the airfoil. 

ü Density is seems to be constant with magnitude 1.23 kg-m/s. 

ü Velocity magnitude is also constant whether it is in x, y, or z direction 

WIND TUNNEL DATA  

1. Coefficient Lift coefficient is maximum at 15 X/C with magnitude 1.65. it is increasing from -15 to 15 X/C then sudden drop 

in Cl and from 17.5 it is constant up to 30 X/C. (Figure No. 16) 

    

2. Drag coefficient is minimum at 0 with value0.034 and making a irregular parabolic curve. (Figure No. 15) 

 

3. This drag polar is a irregular parabola Cd has its minimum value at 0.034 at 0.75 CL, and CL has its maximum value 1.68 at 

0.05 to 0.055 of the Cd . (Figure No. 17) 
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Figure No. 15/ Cd vs X/C    Figure No. 16/ CL vs X/C  

 

 

 

 

 

 

 

Figure No. 17/ CL Vs CD 
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Re-Ranking Images by Semantic Signature 
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Abstractð Image re-ranking is an effective way to improve the image search result, has been used by many search engines such as 

MSN,Bing,and Google. Re-ranking is a common methodology used in all variety of fields and the same is applied here for images that 

are searched from web. Most existing approaches used text based image retrieval which is not so efficient. 

 

Image search engines mostly use keywords and ambiguity of query image is hard to describe accurately. Low level features are 

sometimes inconsistent with visual perception. The visual and textual features of image are projected into their related semantic space 

to get semantic signatures. Images are re-ranked by comparing semantic signature and removing of duplicate image. 

 

Keywordsð Image Retrieval, Re-ranking, k-means Algorithm, Semantic Signatures 

 

 

INTRODUCTION 

Most of the web search engine are based on keywords as queries. Collection of image on web is growing faster and faster daily  

millions of images are added on web. It is challenging problem to retrieve image from search large collection. One of main problems 

is locating the desired image in large collection of images. Due to keyword search ambiguity issue occurs because for a user it is hard 

to describe the visual content of images. 

 

In recent years, with large scale storing of images the need to have an efficient method of image searching and retrieval has increased. 

It can simplify many tasks in many application areas such as biomedicine, forensics, artificial intelligence, military, education, web 

image searching. Most of the image retrieval systems present today are text-based, in which images are manually annotated by text-

based keywords and when we query by a keyword, instead of looking into the contents of the image, this system matches the query to 

the keywords present in the database.  

This technique has its some disadvantages:  

     Firstly, considering the huge collection of images present, it is not feasible to manually annotate them.  

    Secondly, the rich features present in an image cannot be described by keywords completely.  

 

These disadvantages of text-based image retrieval techniques call for another relatively new technique known as Content-Based Image 

Retrieval (CBIR). CBIR is a technology that in principle helps organize digital image archives according to their visual content. This 

system distinguishes the different regions present in an image based on their similarity in color, pattern, texture, shape, etc. and 

decides the similarity between two images by reckoning the closeness of these different regions. The CBIR approach is much closer to 

how we humans distinguish images. Thus, we overcome the difficulties present in text-based image retrieval because low-level image 

features can be automatically extracted from the images by using CBIR and to some extent they describe the image in a more detail 

compared to the text-based approach 

 

Text re-ranking: 

It is the re-ranking of images which we get from database, when we apply text based search. It is about searching the images and re-

ranking of them. 

 

Image re-ranking  

Given the images retrieved by a text query, using e.g. an image web-search engine, the goal of image re-ranking is to sort the retrieved 

images so that the ones relevant to the query are ranked higher than the ones that are not, using the visual content of the image. 

 

L ITERATURE SURVEY  

Xiaogang Wang et al.[1] proposed the semantic web based search engine which is also called as Intelligent Semantic Web Search 

Engines. They use the power of xml meta-tags deployed on the web page to search the queried information. The xml page will be 
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consisted of built-in and user defined tags. Here propose the intelligent semantic web based search engine. They use the power of xml 

meta-tags deployed on the web page to search the queried information. The xml page will be consisted of built-in and user defined 

tags. The metadata information of the pages is extracted from this xml and the  practical results showing that proposed approach 

taking veryless time to answer the queries while providing more accurate information.They used six types of visual features such as 

attention guided color signature,colorspatialet,wavelet,multi-layer rotation invariant edge orientation histogram,histogram of oriented 

gradients and GIST.Semantic signature can also be computed from textual features and combined with those from visual features.Use 

of K-means clustering for clustering of image in offline mode.SVM classifier for classification of images. 

Yuxinchen et al.[2] they developed a vertical image search engine that integrates both textual and visual features to improve retrieval 

performance..iLike system architecture which focused on crawlers/parsers are able to identify patterns and link text descriptions and 

images with higher confidence. 

Xiaoou Tang et al.[3]  proposed a novel Internet image search approach. It requires the user to give only one click on a query image 

and images from a pool retrieved by text based search are re-ranked based on their visual and textual similarities to the query image. 

We believe that users will tolerate one-click interaction which has been used by many popular text-based search engines. For example, 

Google requires a user to select a suggested textual query expansion by one-click to get additional results. The key problem to be 

solved in this paper is how to capture user intention from this one-click query image. Image feature like Attention Guided Color 

Signature, Color Spatialet,Multi-Layer Rotation Invariant EOH,Facial Feature.The key contribution is to capture the usersô search 

intention from this one-click query image in four steps.  

(1) The query image is categorized into one of the predefined adaptive weight categories, which reflect usersô search 

intention at a coarse level. Inside each category, a specific weight schema is used to combine visual features adaptive to this kind of 

images to better re-rank the text-based search result.  

(2) Based on the visual content of the query image selected by the user and through image clustering, query keywords are 

expanded to capture user intention. 

(3) Expanded keywords are used to enlarge the image pool to contain more relevant images.  

(4) Expanded keywords are also used to expand the query image to multiple positive visual examples from which new query 

specific visual and textual similarity metrics are learned to further improve content-based image re-ranking. All these steps are 

automatic without extra effort from the user. This is critically important for any commercial web-based image search engine, where 

the user interface has to be extremely simple. Besides this key contribution, a set of visual features which are both effective and 

efficient in Internet image search are designed. Experimental evaluation shows that our approach significantly improves the precision 

of top ranked images and also the user experience. 

Jun Huang et al.[4] Proposed a new algorithm for image re-ranking in web image search application. The proposed method focuses on 

investigating the following two mechanisms Visual consistency. In most web image search cases, the images that closely related to the 

search query are visually similar. These visually consistent images which occur most frequently in the first few web pages will be 

given higher ranks. 2) Visual saliency. From visual aspect, it is obvious that salient images would be easier to catch usersô eyes, and it 

is observed that these visually salient images in the front pages are often relevant to the userôs query.By integrating the above two 

mechanisms, our method can efficiently re-rank the images from search engines and obtain a more satisfactory search result.  

Nikhil Rasiwasia et al.[5] mapped visual features to a universal concept dictionary for image retrieval. Proposed query-by-semantic 

example(QBSE) which is combination of query-by-visual-example (QBVE) and semantic retrieval. SR research turned to the problem 

f the automatic extraction of semantic descriptors from images,so as to build models of visual appearance of the semantic concepts of 

interest. 

Yushi Jing et al.[6] proposed VisualRank algorithm to find out  the visual link structures 1.of images and to find the visual themes for 

re-ranking. Author present VisualRank, an end-to-end system, to improve Google image search results with emphasis on robust and 

efficient computation of image similarities applicable to a large number of queries and images. Proposed a novel extension to 

previously proposed random-walk models that can take advantage of current progress in image-search and text-based Web search. 

VisualRank employs the Random Walk intuition to rank images based on the visual hyperlinks among the images. Used Global 

features like color, histograms and shape analysis. Local features include Harris corners, Scale Invariant Feature Transform, Shape 

Context and Spin Images. 

Lixin Duan et.al.[7] proposed a new bag-based re-ranking framework for large scale text-based image retrieval. Clustering of relevant 

image using both textual and visual feature was done. Bag was treated as a cluster and images in the bag where treated as instances, 

thus multi-instance problem was formulated. To address the ambiguities issues in bags GMI-SVM new method was invented. 

Proposed automatic bag annotation method to find our positive and negative bags automatically for training classifier. Automatic bag 
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annotation method can achieve better performance as compared to traditional image re-ranking method.K-means method of clustering 

method was used to partition of relevant image in bags/clusters.In the future more effective methods of clustering can be used. 

 

Xinmei Tian et.al[8] proposed a novel active re-ranking framework for web image search. Active sample selection strategy and a 

dimension reduction algorithm was used to reduce labeling efforts. To learn the visual characteristics, a new local-global 

discriminative dimension reduction algorithm transfers the local information in the domain of the labeled images domain to the whole 

image database. 

 

                                                                

 

 

Author  Year Description Advantages Disadvantage/limitation 

Xiaogang Wang 

Shi Qiu,ke Liu 

Xiaoou Tang 

[1] 

2014 

Proposed novel image re-ranking 

frameworks. 

Image features used are attention 

guided color signature, 

colorspatialet, 

wavelet,multi-layer rotation 

invariant edge orientation 

histogram, histogram of oriented 

gradients and GIST 

1.Improve efficiency. 

2.Visual features of 

thousands of dimensions 

can be projected to the 

semantic signatures as 

short as 25 dimensions 

1.Duplicate image where 

not removed 

 

 

 

 

 

 

Yuxin Chen, 

HariprasadSampath

kumar,BoLuo,Xue-

wen chen 

[2] 

 

2013 

Proposed vertical image search 

engine that integrates both textual 

and visual features to improve 

retrieval performance. Visual 

features of image where taken into 

consideration. 

 

1.Better search 

performance. 

2.iLike architecture is 

effective and capable of 

bridging semantic gap. 

 

 

 

 

 

1.Duplicate image where 

not removed 

2. Only text query 

wasconsidered. 

 

 

Xiaoou Tang 

,KeLiu,JingyuCui,

FangWen,Xiaogan

g Wang [3] 

 

 

 

2012 

 

 

 

 

 

 

Proposed a novel Internet image 

search approach. Image feature 

like Attention Guided Color 

Signature, Color Spatialet,Multi-

Layer Rotation Invariant 

EOH,Facial Feature. 

 

 

1.Interaction is user 

friendly just by one click. 

 

 

1 

 

 

1. The ambiguity issue 

occurs.  

2. The result needs filtering 

 

3.Duplicate image where 

not removed 

 

 

 

 

 

 

Jun 

Huang,Xiaokangya

ng,XiangzhongFan

g,Weiyao Lin and 

Rui Zhang [4] 

2011 

Proposed a new algorithm for 

image re-ranking in web image 

search application. Method 

focused on visual Saliency and 

Consistency.Image features like 

color,edge,texture and visual 

saliency where used. 

1.Efficent re-ranking of 

images from search 

engine. 

2.More satisfactory result 

where obtained 

 

1.The ambiguity issue 

occurred. 

2.All image features where 

not considered. 
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PROPOSED SYSTEM  

To develop a search engine for re-ranking of image with the use of meta-tags and some visual features, and removal of duplicates 

image. 

Removal Duplication  

Removed the duplicate image entries. While searching relevant images there are some numbers of images with similar pixel values 

and features so we are searching with category for exact result. We are also detecting the repeated images by calculating their pixel 

size and removing repetitive images. Other removal of duplications method are hash code and MD5 algorithm. 

 

Author  Year Description Advantages Disadvantage 

 

 

 

Nikhil 

Rasiwasia,PedroJ.Moreno,a

ndNunoVasconcelos[5] 

 

 

 

 

2007 

 

 

 

Proposed QBSE which is a 

combination of QBVE and SR. 

 

 

Semantic feature where 

used which are high 

level features 

 

 

1.All features of  

image are not 

consider. 

 

Yushi Jing and Shumeet[6] 

 

 

 

2008 

It used VisualRank algorithm. 

Use of Global features like 

color,histograms and shape. Local 

features like Harris 

corners,SIFT,shape context and 

Spin Images 

 

1.Using link and 

network analysis for 

Web document search 

into image search. 

2.Reduce the number 

of irrelevant images 

efficiently. 

1. Since no links 

explicitly exist in the 

image search graph. 

2.Unnecessary image 

link where given 

preferences.  

Too expensive to 

construct a graph for 

all images 

 

 

 

Lixin Duan, Wen Li, Ivor 

Wai-Hung Tsang, and 

Dong Xu [7] 

 

 

 

 

2011 

Bag Based re-ranking- 

1.Partition images into 

clusters using textual and visual 

features 

2.Uses multi instance(GMI) 

framework 

3.Treats each cluster as Bag and 

images as instances 

 

 

1.automatic bag 

annotation method can 

achieve the best 

performance. 

 

 

1.MI learning 

problem 

2.Average precision 

for images 

 

 

XinmeiTian, Dacheng Tao,  

Xian-Sheng 

Hua,andXiuqing Wu[8] 

2010 

Active re-ranking- 

1. Collect labelling 

information from user to obtain 

specified semantic space. 

2. Localize the visual 

characteristics of the user 

intentions in space. 

 

1. Use both 

ambiguity and 

representativeness 

. 

2. Reduce user 

labelling efforts 

1.Duplicate image 

where not removed 

 

2.The ambiguity 

issue occurred. 
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SEMANTIC APPROACH OF  RE-RANKING OF I MAGES 

 

 

ALGORITHMS 

 

K-means algorithm for Clustering  

1) Select K points for initial group centroids.  

2) Each object is assigned to the group that has the closest distance to the centroid.  

3) After all objects have been assigned, recalculate the positions of the K centroids.  

4) Steps 2 and 3 are repeated until the centroids no longer move. This produces a separation of the objects into groups from which the 

metric to be minimized can be calculated. 

 

SIM Rank Algorithm for ranking of image  

 

For textual query expansion we use SimRank algorithm. 

1) In this system generate a matrix. In matrix rows consists of all tags which are present in image database & columns consists of all 

the images from database.  

2) If tag is present in image then matrix value changed to 1 otherwise 0 & so on the matrix is build. When user enters textual query, 

that query matched with tags. Images from all matching tags are retrieved for resultant set. 

3) Next system will read the tag files of resultant images & images with these tags are also retrieved for resultant set.  

4) Now for ranking of the images, system will check that how many tags the image has other than query keywords entered by user.  

5)An image with few other tags is more relevant & according to this ranking of images is done & resultant set is displayed to the user. 
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Colour Moment Algorithm for  colour extraction. 

 

1) System extracts the RGB (Red, Green, Blue) values for each image.  

 

2) For every value of RGB, system calculates mean, median & standard deviation. These all value are stored in image database.  

These all values are colour features of image. These values are going to be used for comparing colour features with other images. 

Less difference in value, more the relevant image. 

 

Canny Edge Detection Algorithm  
For detecting edge attributes of image canny edge detection algorithm is used 

 

1) Blurring of images is done for reducing the noise from image. 

 

2) System finds image gradients for every image. The edges are marked where the gradients of the image has large magnitudes.  

 

3)  Only local maxima marked as edges.  

 

4)  Potential edges are determined by thresholding. 

 

5)  Final edges are determined by suppressing all edges that are not connected to a very certain (strong) edge. 

 

6)  For every edge pixel value 1 is assigned & non-edge pixel value 0 is assigned & matrix is generated. 

 

Texture Extraction Algorithm  

 

For extracting texture attributes texture extraction algorithm is used. 

1) The matrix from edge detection algorithm is taken for  texture extraction.  

 

2)  Values for Texture attributes such as energy, brightness etc are calculated & stored. These all values are Texture features of 

image.  

 

These values are going to be used for comparing Texture features with other images. Less difference in value, more the relevant 

image.   

 

 

CONCLUSION 

We will combine text based feature with visual image feature to retrieve quality images from internet search. Our system will 

overcome the drawbacks of existing system by generating quality and exact match result of user intention and the additional function 

stops retrieving duplicate images and also the repeated images are detected and avoided by system in output. So user will be getting 

final output as plain, intended images 
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Abstract- In this paper, a technique for battery optimization of smartphone is being proposed. The technique is based on reduction in 

energy consumed by communication over network. This will be achieved by utilizing cooperative device-to-device communication. 

The proposed system will allow users with higher battery level to carry traffic of users with lower battery level, thereby reducing the 

chances of user running out of battery early. This system can be realized in the form of a proximity service (ProSe) which will utilize 

device-to-device (D2D) communication architecture underlaying Long Term Evolution (LTE) technology in hexagonal cell 

environment. It is shown through simulations that the proposed system will reduce the probability of outage i.e. the probability of 

cellular users running out of battery before their target usage time.  

 

Keywords: Cooperative Relaying, Battery Optimization, Valued and Valueless battery, Long Term Evolution, D2D communication,  

 

I.  INTRODUCTION 

 

       Smartphones have emerged into platforms with powerful computational capabilities that generate large amount of data. 

Smartphones have become an important part of our daily life and we use smartphones more frequently than we used desktop 

computers to stay connected on internet, reading news, playing games, browsing, watching video and staying connected with friends 

through social networking websites. On the other hand the smartphones have a strict energy budget and limited lifetime on a single 

charge. As the battery technology could not keep pace with smartphone technology, a short battery life has always been a major 

limiting factor for the utility of smartphones. Many research efforts has been put into designing energy efficient protocols and 

networks to make best use of the available battery capacity over the past few years.  Various factors contributing to power 

consumption in a smartphone are broken down and studied in detail [1], [2]. It is shown that most of the energy of smartphone is 

consumed in radio communications, together with the backlit screen. This amount is significantly higher than other components such 

as processor and memory. Although solutions to this problem of prolonging battery life in wireless networks have already been 

proposed in all layers, but have either considered a single device, or tried to minimize the total power consumption in cooperative 

schemes. In the context to the cellular networks (LTE in particular), rather than reduction, an entirely new approach is proposed in this 

paper. The whole idea is based on redistributing the existing energy to increase usage time of smartphone battery.  

 

      Firstly, the notions of valued battery lifetime, valueless battery lifetime and outage events are explained. Valued battery lifetime is 

defined as the lifetime of battery of the smartphone when the user is active and does not have access to a power source. Conversely, 

valueless battery lifetime is defined as the remaining battery lifetime of the smartphone after the usage period, when  the  user gets 

access to a power  source. Outage events are instances when the user runs out of (valued) battery before his target usage time.Since the 

usage patterns of the users varies, the value of their batteries also varies. The proposed system takes advantage of the wide range of 

battery value created by this diversity of usage. By enabling cooperation, the users are allowed to spend their valueless battery to save 

someone elseôs valued battery, reducing the probability of their outage events and increasing the probability of survival of userôs 

battery as a result. Cooperative communications represent a new class of wireless communication techniques in which network nodes 

help each other in relaying information to realize spatial diversity advantages. This new transmission paradigm promises significant 

performance gains in terms of link reliability, spectral efficiency, system capacity, and transmission range. Cooperative 

communication has been extensively studied in the literature, and fixed terminal relaying (which involves the deployment of low-

power base stations to assist the communication between the source and the destination) has already been included in the 4G Long 

Term Evolution-Advance (LTE-A) standard. The mechanism being used in proposed system for ñdistributingò battery, is device-to-

device cooperative relay underlaying LTE-A networks. This mechanism will help to create direct links between cellular users. A 

licensed spectrum for D2D operation is proposed in 3GPP release 12 work item [3]. This will benefit in controlling of D2D operation. 

As a result, the bandwidth and QoS of the communications can be guaranteed. This can also increase system security by making D2D 

operation transparent to the users. So, as both D2D devices already have a secure connection to the cellular network, a secure D2D 

connection can be set up automatically (as compared to manual pairing in Wifi and bluetooth). A survey of D2D communications 
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underlaying cellular networks can be found in [4]. One main property of a D2D connection which is of utmost importance for the 

proposed system is that it consumes significantly less power than a cellular link. This is because on the uplink, the phone needs to 

cover a much shorter distance to reach a D2D neighbour than to reach a base station. The main component of the signal energy loss 

over the wireless channel is the distance related path loss. Hence a much lesser signal energy loss is seen with this technology which 

will in turn minimize the requirement of battery power. 

 

      This rest of the paper is organized as follows. In section II, we give a summary of D2D communication underlaying cellular 

networks, outlining its merits, challenges, and progress in standards. The proposed scheme for smartphone battery optimization is 

discussed in section III. Section IV gives details of obtained simulation results. The paper is finally concluded in section V. 

 

 

II. DEVICE TO DEVICE COMMUNICATIONS UNDERLAYING CELLULAR   NETWORKS 
 

      D2D communications underlaying a cellular network is a promising future wireless networks technology for improving network 

capacity and the user experience. It has been agreed in 3GPP Release 12,  that D2D technology is of high interest for enhancing the 

capabilities of wireless networks. Previously, D2D communication has been widely used in consumer Bluetooth and the WiFi 

unlicensed band for individual pairing and connectivity. The connection is activated only when needed through user manual pairing, 

and there is little concern about privacy, security, and power. In addition, since the density of these individual D2D applications is 

relatively low, interference is usually not a major issue in these cases. In this article, we envision a two-tier cellular network with so-

called macrocell and device tiers. The macrocell tier involves base station (BS)-to-device communications as in a conventional 

cellular system. The device tier involves D2D communications. If a device connects the cellular network through a BS, this device is 

said to be operating in the macrocell tier. If a device connects directly to another device or realizes its transmission through the 

assistance of other devices, these devices are said to be in the device tier. In such a system, the BSs will continue to serve the devices 

as usual. However, for implementation of battery optimization technique or for any other specific application, devices will be allowed 

to communicate with each other, creating an adhoc mesh network.When we develop D2D communications underlaying licensed 

cellular networks, better service guarantee can be provided in a controlled environment. By facilitating the physical proximity of 

communicating UEs and reuse of spectrum resources, D2D communications has the advantages of high local data rate, offloading the 

traffic load from the central base station, and increasing cellular capacity. In addition, as D2D communications is short-range 

transmission, the UE power consumption can be set very low; hence, the battery lifetime of UEs with D2D communications can be 

extended. In the meantime, these devices for D2D communications need to discover each other constantly and determine service 

compatibility before communicating with each other. The introduction of D2D communications underlaying cellular networks 

represents a significant step toward future 5G heterogeneous networks. We are still at an early stage in D2D technology development. 

There are many challenges to be addressed, including device power consumption for D2D user/device/service discovery, interference 

management and power control among D2D devices and coexistence with overlay networks, radio link design to compensate for the 

link budget reduction due to no base station, cluster-level vs. global-scale synchronization, device/user identifiers, open vs. Restricted 

device discovery, security and privacy protection, user mobility and cluster group management, group communication for public 

safety, multihop D2D and D2D in heterogeneous networks, seamless service or session transfer with overlay network, and network 

densification in terms of both number of D2D devices and data communication intensity. 

 

 
                                        Fig 1. Device relaying with operator controlled link establishment 
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A simple scenario with Device relaying with operator controlled link establishment (DR-OC) is shown in Fig.1. A device at the edge 

of a cell or in a poor coverage area can communicate with the BS through relaying its information via other devices. This allows for 

the device to achieve a higher QoS or more battery life. The operator communicates with the relaying devices for partial or full control 

link establishment. The advantage of a D2D link compared to a cellular link is that it covers a much shorter distance. The main 

component of the signal energy loss over the wireless channel is the distance related path loss. Using the nominal values in Table I, we 

calculate the path loss of the D2D link versus the cellular link according to both UMTS channel model and IST WINNER II channel 

model [12]. In addition, the eNodeB receiver has better gain (14 dBi) and lower noise figure (5 dB) compared to the UE receiver (0 

dBi, 9 dB) [10]. Table II shows that under similar fading conditions and ignoring shadowing, to get the same SNR at the receiver, the 

cellular UE needs to spend 3 to 4 orders of magnitude more transmission power than the D2D transmitter. 

 

TABLE I 

NOMINAL  VALUES FOR PATH-LOSS MODEL 

 
Parameter Value 

UE-macro eNodeB distance 300m 

D2D UEs distance 10m 

Carrier Frequency 2GHz 

 

 

TABLE II  

. PATH-LOSS RESULTS (IN dB) 

 
Channel 

Model 
Cellular  D2D PL Diff.  

TX Power 

Diff.  

UMTS 127 67 60 42 

WINNER II 122 73 49 31 

 

 

III. SYSTEM MODEL  
 

      In [8], the notions of valueless and valued battery are introduced as the available battery when the user does or does not have 

access to a power source, respectively. A method of developing a cooperative system is followed where users with high battery level 

help carry the traffic of users with low battery level. This scheme helps increase the amount of valued battery in the network, 

henceforth reducing the chance of users running out of battery early. The whole system is realized in the form of a proximity service 

(ProSe) which utilizes a device-to-device (D2D) communication architecture under laying LTE-A in a circular cell environment. The 

proximity service here is named as Battery Deposit Service (BDS). The name is derived from the fact that when a user spends his 

valueless battery to save another userôs valued battery, it can be thought of as ñdepositingò battery into the network. The user whose 

valued battery is conserved can be thought of as ñwithdrawingò battery from the network. The concepts of depositing and withdrawing 

are used to signify the fact that the benefit of a helper needs not be immediate or reciprocal. In other words, a user receiving help can 

repay, at a later time, a different user than the one who helps him. This way BDS benefits from the large population of users in the 

network. 

      We have proposed to implement the whole system in hexagonal cell environment. It is shown that the path loss incurred while 

communicating in a circular cell environment is much larger than that in hexagonal cell environment. As previously stated, the main 

component of the signal energy loss over the wireless channel is the distance related path loss; a much lesser signal energy loss is seen 

with hexagonal cell implementation of system, thus minimizing the battery usage of cell phones and probability of outage. 

 

A. Spreading of users in hexagonal cell 

       An algorithm for calculating the position of a random user in hexagonal cell is discussed in [9] by spreading users uniformly over 

the complete cell area. Consider the hexagon shape of Fig.2. Within this coverage area, for the sake of simplicity and perhaps from an 

intuitive perspective, we may very well assume that mobiles are equally spread. Because of this hypothesis, the joint PDF becomes: 

 
In fact, if it was not for a generic structure and a priori statistical knowledge of usersô trends and terrain limitations were available, 

then the information may have been used to ensure a more complete model. Nonetheless, using [16], we can obtain the marginal 

distribution for the X-component in [17]. 

(1) 
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From [17], we then determine the Cumulative Distribution Function (CDF) as plotted in Fig. 3 

 

 

 
                    Fig 2. Hexagonal cell                                                                            Fig 3. CDF of ñxò for a hexagon 

 

 

 
Following this further, in regard to random generation, high-level computer languages such as MATLAB®, among others, have the 

capacity to produce a fairly long pseudorandom sequence of length 2
1492 

from the standard uniform distribution [10]. 

For any other PDF, provided the corresponding inverse CDF is available in close form, then the Inverse Transform method may be 

used [11]. Hence, we get: 

 

 
Further, given the obvious correlation between random variables of X and Y, and while assuming first the selection of the X-value, 

then the conditional density for Y becomes: 

 

 
Where U (a,b ) = 1 /(b īa) is the uniform distribution over xʻ(a,b ). As a consequence of [18] and [19], proper stochastic node 

scattering becomes evident as manifested by Fig.4. 

 

B. Simulation Model 

       In order to enable operator-controlled device and service discovery as well as D2D connection set up, the Evolved Packet Core 

(EPC) must include additional functionalities to manage D2D services. One method to provide those functionalities is suggested in 

[10], where two new entities are added: D2D Server and Application Server (AppSer). The D2D Server is responsible for maintaining 

(2) 

(3) 

(4) 
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D2D-enabled devicesô identity, coordinating the establishment of D2D connections, as well as storing usage records for charging 

purpose. The AppSer performs application/service-specific tasks (because one UE can use multiple D2D services at the same time, 

with BDS being one of those services). As ProSe is an active working item within 3GPP and there is no standard on how a service 

should be defined yet, the operational flow of BDS is described instead of the exact signaling formats. This operational flow is 

illustrated in Fig.5. When a UEôs battery level goes below a threshold ɔ1 or when it verifies that its channel condition is bad (downlink 

Reference Signal Received Power is less than a threshold), and receiving help is beneficial, it starts looking for help. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                  Fig 4. Random nodes within a hexagon                   Fig 5. Battery Deposit Service operational flow. Here  

UE1 is the helpee and UE3 is the selected helper.  

UE2 is BDS enabled but is not in the proximity of UE1 
The process followed next will be as follows: 

 

1) The UE sends BDSInitHelpRequest to the AppSer. Let us name this UE1. 

2) The AppSer responds with a BDSHelpGranted message where a time-frequency resource is allocated to UE1for a neighbor 

discovery signal. 

3)  After receiving the acknowledgment from UE1 (not shown in Fig.5, the AppSer sends a multicast message BDSRequest to all 

BDS-enabled UEs in the cell. This BDSRequest message includes the scheduled resource for UE1ôs discovery signal, 

BDSDiscovery. 

4)  All available helpers, whose battery level is above another threshold ɔ2, listen to this resource unit. Any helper who is able to hear 

UE1ôs discovery signal will report to the AppSer through a message BDSReply. 

5) After receiving the list of potential helpers for UE1, the AppSer runs a helper selection algorithm to determine the helper for UE1, 

together with the duration of this association. In this framework, the helper selection algorithm can be flexibly designed to 

achieve different goals. 

6)  By the end of this helper selection process, a UE is chosen to help UE1 (UE3 in Fig.5). The AppSer sends this association to the 

D2D Server which implements the connection establishment procedure. In our terminology, UE1 is called the helpee, and UE3 is 

called the helper. Throughout the duration of the association, data from UE1 is relayed to the eNodeB through UE3. 

 

C. Helper Selection Criterion 

Various selection algorithms can be included in the application server for helper selection. As discussed in [12], the sum of the 

transmission power required for helpee-helper and helpee-eNodeB arms of a relayed transmission can be lower than that of a direct 

transmission to eNodeB. The factors that determine choosing the helpers are the remaining battery lifetime of the helpee, the elapsed 

battery lifetime of the helper acting as relay, and transmission powers required for both helpee and helper. The cost of relaying is sum 

of the cost for helpee to transmit to the helper, and the cost for the helper to transmit to the eNodeB. Since the remaining battery 

lifetime and the required transmit powers are independent input parameters, the cost of a connection is the product of remaining 

battery lifetime and transmit power. For a 2-hop relayed connection, the general formula for the cost of a relayed connection is given 

by: 

 

Cost(R) = Rm*T mr +Er *T r                          
where, 

Rm  is normalized remaining battery life of helpee 

Tmr  is required transmission power to a helper relay in watts 

Er  is normalized elapsed battery life of a helper relay 

(5) 
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Tr  is required transmission power to the eNodeB from helper relay in watts 

In the simulation, a lower cost value given by (5) is desired. 

 

The cost of transmitting directly to the eNodeB is given by 

 

Cost (D) = Rm*T md                                         
where, Tmd is the required transmission power in watts for a direct connection from UE to eNodeB. The costs of both direct and 

relayed connections are calculated by the eNodeB, which then does an optimization for the entire cell to find out best helpee helper 

pairs. While finding helpee-helper pairs, the following constraints are made by eNodeB. 

 

1)  Tmr + Tr Ò Tmd                                                                                                                                                                              

This constraint is necessary since the relays are other UEs. The energy expended by the UE is valuable and this constraint ensures that 

the relayed connection consumes lower energy than the direct connection. 

 

2)  Rm > Er                                                                           

This constraint ensures that helpee is not draining the battery of helpers with a lower battery lifetime than its own. 

  

3) The UE with least remaining battery lifetime gets to choose the helper first, so that the outage probability can be reduced. This 

constraint is implemented by arranging the UEs in ascending order of their remaining battery lifetime and then selects helpers for 

them. 

 

The general condition selecting a helper relay is given by 

 

Cost(R) < Cost(D)                                                                   
 

The UE selects a helper with lowest Cost(R) as given in (5). After an UE becomes a helper, it is no longer available for remaining 

UEs, as we assume that a helper can handle only one helpee at a time. In this paper, we assume that the remaining battery lifetime, Rm 

, and the Elapsed battery lifetime Er , are random numbers between 0 and 1, with a uniform distribution. Assuming a linear 

relationship between remaining/elapsed battery lifetime and maximum allowed transmission power, the value for the latter is given by 

 

T =Tm*R m                                 
 

where, T is the Maximum Transmit power in watts given in Table III. Outage for the UE is calculated by comparing the transmit 

power Tmr required to transmit to its selected helper and the UEôs maximum transmit power Tm. If Tmr is greater than Tm, an outage 

occurs. 

 

D. Security Implications 

       Since BDS is a ProSe service, it has all security guarantees that will be offered by ProSe design. The D2D communication is 

inherently secure. The reason is that in D2D data are not conveyed via Internet clouds, and thus are not saved anywhere but on the 

intended devices. In particular, since encryption in LTE is done at UE1 and the eNodeB, UE3 sees only encrypted traffic. As a result, 

UE1ôs confidentiality is protected. Encryption also ensures that UE3 cannot insert its own messages into UE1ôs data stream. Thus data 

integrity is protected. A temporary ID (C-RNTI) is used instead of the real identity of UE1; therefore UE3 does not learn whose traffic 

it is carrying. Thus UE1ôs privacy is protected. The BDS does not incur any more security risk than what can already be obtained by 

an eavesdropper. 

 

E. Performance Evaluation Framework 

       To study the energy consumption breakdown on smartphone, researchers have either opened up phones and recorded power 

consumed by each component [3], or recorded total power consumption and switched on/off different components [11]. The 

consensus is that network communications and the display are the two biggest contributors, significantly higher than other components 

such as memory and processor. By reducing the power consumed by communications, our system provides a considerable gain for the 

overall battery life. 

 

1) Traffic model 

       The simulation model uses Poisson traffic models in for traffic scenario analysis. Poisson processes are very common in 

traffic modeling because they capture well the aggregate traffic caused by a large number of sources (in this case application). 

The uplink data is modeled to arrive in bursts, with inter-arrival time equals 30 seconds. The size of each burst is modeled as a 

geometric random variable.  

 

2) Power consumption 

(6) 

(7) 

(9) 

(8) 

(10) 
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       In LTE, a UEôs uplink transmit power is controlled by equation (11). The formula is based on path loss between the UE 

and either the relay or eNodeB ([13], [14]) 

 

Transmit Power (Pto in dB) = - K ï PG + E + L - G ï H + C + PathLoss(dB)            

where, the various parameters are as enlisted in Table III.   

The path loss can be calculated by using channel model. In addition, after every data burst, the eNodeB lets the UE stay in RRC 

CONNECTED state for a little longer. In this state, the UE consumes notably more energy than RRC IDLE state. The duration 

that the UE stays in RRC CONNECTED state is configured by the eNodeB. This factor is modeled as well as other circuitry-

related energy consumption as a constant component added to all transmissions (both D2D and regular uplink). 

 

3) Channel model 

       WINNER II urban macro-cell model for regular uplink connections and WINNER II indoor model for D2D connections 

[15]. Shadowing is modeled by lognormal distributions with parameters given in WINNER II documentation. 

 

4) Mobility 

       In this work, we use a modification of the Random Waypoint Model to simulate user mobility. The Random Waypoint 

Model has a weakness that it favors the center of the cell more than the edge. The modified model, which we call the Random 

Duration Model, generates a uniform distribution of user location. In this model, instead of choosing a new destination 

(waypoint) as a uniform random variable at each simulation step, a user chooses a random direction and random travel duration, 

together with a random speed. A random pause time is also implemented after each travel. This simulates the fact that in real 

life, people are not always moving. All of the mentioned distributions are uniform. This design has been chosen to account for 

the fact that it is possible for D2D connections to exist between adjacent cells.  

 

IV  SIMULATION RESULTS  
       The paper implemented an event-driven simulation in Matlab.  The parameters that we use are summarized in Table III. The 

constant energy cost factor is derived from the report of power consumption in RRC CONNECTED state of UEs moving at 3 kmph 

with discontinuous reception period (DRX) set to 160 ms and release timer set to 5 seconds [13]. The other parameters are also chosen 

to simulate a realistic scenario. The helper selection algorithm is based on proximity (the closest helper is selected). Besides ɔ1 and ɔ2, 

another factor influencing the degree of cooperation in the network is the signal strength of BDSDiscovery. This dictates the size of 

the neighborhood in which a user seeks help. We simulate the effect of this design parameter by fixing the radius over which a UE can 

find potential helpers. Our simulation is initialized with a snapshot of the network where the UEs are located at uniformly random 

locations within a hexagonal cell. Each UE has a random battery level. 

TABLE III  

SIMULATION  PARAMETERS 
 

Parameters Values 

Cell Radius 500 m 

No. of UEs 500 

Mean data inter-arrival time 30 s 

Mean burst size 7800 bytes 

Speed 0.1 ï 3 m/s 

Pause duration 0 ï 300 s 

Walk duration 30 ï 300 s 

Path loss compensation factor Ŭ 0.8 

Constant energy cost factor 15 mJ 

Communication battery budget 300 J 

Base power Po -69 dBm 

Maximum transmit power T 24 dBm 

Modulation order QAM 16 

Code rate 1/3 

Carrier frequency 2 GHz 

eNode B antenna height 25 m 

UE antenna height 1.5 m 

No. of walls for indoor NLOS 1 

Cooperation threshold ɔ1,ɔ2 0.3, 0.3 

Cooperation path loss threshold 110 dB 

Cooperation radius 30 m 

SNR (Eb/No) E 3.3 dB 

Noise Margin K 3 dB 

Processing Gain PG 27.95 dB 

Handoff gain H 5 dB 

Log Normal fade margin L 11.3 dB 

Cell Antenna gain G 10 dB 

Cable Loss C 2 dB 

(11) 
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The results of simulation are shown in Fig.6. Fig.6(a) shows that a much lesser transmission power is required when the system is 

implemented with hexagonal cell geometry. This certainly affects the battery usage time of smartphone as shown in Fig.6(b). 

Hexagonal cell implementation provides greater battery usage time than circular cell implementation during cooperative usage. 

Fig.6(c) shows the increase in probability of survival of UE battery with cooperative usage in case of both hexagonal and circular cell 

implementation. 

 

We show the average amount of valued battery for ñsurvivedò UEs as a percentage of the total battery capacity for various expected 

usage durations in Table IV. It can be seen that our system maximizes effectively the useful battery of the users.    

TABLE IV  

AVERAGE AMOUNT OF VALUED BATTERY AFTER.VARIOUS EXPECTED USAGE DURATIONS 
 

 

 

 

 

 

 

 

             
                      

 

 

 
 

 

 

 

 

V CONCLUSIONS 

In this paper we have simulated cooperative system, the Battery Deposit Service, as a new solution to prolong smartphoneô battery 

life, in hexagonal cell environment. We have used the notions of valueless and valued battery, being the available battery on a userôs 

phone when he does or does not have access to a charger, respectively. Our system allows users to expend their valueless battery to 
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Duration (h) 

Valued Battery with Cooperation 

Hexagonal Cell Circular Cell  

6h 33% 31% 

8h 28% 20% 

10h 24% 12% 

6(a) Plot of required transmission power by UE for 

communication 
6(b) Plot of transmission power required by UE 

6(c) Plot of probability of survival of UEôs battery 

Fig 6. Results of Simulation. Here the usage time of a UE is the period from the start of the simulation until the UE runs out of 

battery 
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help conserve valued battery for others. Users who receive help (helpees) utilize low-cost D2D links to tunnel their traffic to the 

neighboring helpers. The helpers relay those data over the more expensive cellular links. In effect, the helpers carry the burden of 

communication energy cost for the helpees. Variation in usage ensures that a user will play both roles of helper and helpee at some 

different times. We describe how our system can be implemented as a 3GPP proximity service. We confirm that BDS reduces the 

probability of users not meeting their usage expectation (probability of outage) through a realistic simulation in hexagonal cell 

environment. 
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Abstract:  

In this paper we are going to enter a keyword for image to search. We will get number of images based on that keyword. Then from 

certain group number of images .A click or feedback is taken from user as reference image. Then we apply content based image 

retrival. 

Content-based image retrieval (CBIR)  is an image search technique where images are selected from an image database by using a 

reference image rather than metadata, such as keywords, tags and descriptions associated with that image. Here, input for the search is 

an image, and the output is similar images from the database. The similarity between two images is measured by calculating the 

distance between the two images. That distance is calculated from feature vectors, and the feature vectors are constructed from the 

content of the image. Here, content refers to color, texture and shape of the image. 

Keywords: Cbir, Simrank, Haar, Haar coeffiecient,Transform, mean, skew 

Introduction  

Existing Systems: 

In Existing system, one way is text-based keyword expansion, making the textual description of the query more detailed. Existing 

linguistically-related methods find either synonyms or other linguistic-related words from thesaurus, or find words frequently co 

occurring with the query keywords. 

Proposed system: 

In Proposed system, we propose a novel Internet image search approach. It requires the user to give only one click on a query image 

and images from a pool retrieved by text based search are re-ranked based on their visual and textual similarities to the query image. 

We believe that users will tolerate one-click interaction which has been used by many popular text-based search engines. For example, 

Google requires a user to select a suggested textual query expansion by one-click to get additional results. The key problem to be 

solved in this paper is how to capture user intention from this one-click query image. 

To implement this we are going to use two algorithm 

1.Simrank Algorithmn 
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2.Haar Wavelet 

1] SimRank Algorithm 

Many application require a measure of "similarity" between objects. One obvious example is the "find-similar-document" query, on 

traditional text corpora or the World Wide Web. More generally, a similarity measure can be used to cluster objects, such as for 

collaborative filtering in a recommender system which ˈsimilarớ users and items are grouped based on the usersô preferences. 

Various aspects of objects can be used to determine similarity, usually depending on the domain and the appropriate definition of 

similarity for that domain. In a document corpus, matching text may be used, and for collaborative filtering, similar users may be 

identified by common preferences. SimRank is a general approach that exploits the object-to-object relationships found in many 

domains of interest.  

The intuition behind the SimRank algorithm is that, in many domains, similar objects are referenced by similar objects. More 

precisely, objects and are considered to be similar if they are pointed from objects and respectively, and are themselves similar. The 

base case is that objects are maximally similar to themselves. 

It is important to note that SimRank is a general algorithm that determines only the similarity of structural context. SimRank applies to 

any domain where there are enough relevant relationships between objects to base at least some notion of similarity on relationships. 

Obviously ,similarity of other domain-specific aspects are important as well; these can ð and should be combined with relational 

structural-context similarity for an overall similarity measure. For example, for Web pages SimRank can be combined with traditional 

textual similarity; the same idea applies to scientific papers or other document corpora. For recommendation systems, there may be 

built-in known similarities between items (e.g., both computers, both clothing, etc.), as well as similarities between users (e.g., same 

gender, same spending level). Again, these similarities can be combined with the similarity scores that are computed based on 

preference patterns, in order to produce an overall similarity measure. 

2] Haar Wavelet 

This sequence was proposed in 1909 by Alfréd Haar. Haar used these functions to give an example of a countable orthonormal system 

for the space of square-integrable functions on the real line. The study of Wavelets, and even the term "wavelet", did not come until 

much later . The Haar wavelet is also the simplest possible wavelet. The technical disadvantage of the Haar wavelet is that it is not 

continuous, and therefore not differentiable. This property can, however, be an advantage for the analysis of signals with sudden 

transitions, such as monitoring of tool failure in machines.  

The Haar wavelet's mother wavelet function ɣ(t) can be described as: 

 

 

If a data set X 0, X1 é. XN-1   contains N elements, there will be N/2 averages and N/2 wavelet coefficient values. The averages are 

stored in the first half of the N element array, and the coefficients are stored in the second half of the N element array. The averages 

become the input for the next step in the wavelet calculation. The Haar equations to calculate an average i a and a wavelet coefficient i 

c from an odd and even element in the dataset are 

ὃὭὢὭὢὭρ͵ς 
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ὅὭὢὭὢὭρ͵ς 

Steps for a 1D Haar transform of an array of N elements are as follows: 

1. Find the average of each pair of elements using Equation 1. (N/2 averages) 

2. Find the difference between each pair of elements and divide it by 2. (N/2 coefficients) 

3. Fill the first half of the array with averages. 

4. Fill the second half of the array with coefficients. 

5. Repeat the process on an average part of the array until a single average and a single coefficient are calculated. 

Steps for a 2D Haar transform are: 

1. Compute 1D Haar wavelet decomposition of each row of the original pixel values. 

2. Compute 1D Haar wavelet decomposition of each column of the row-transformed pixels. 

Red, green and blue values are extracted from the images. Then we apply the 2D Haar transform to each color matrix. 

By Haar wavelet we extract all the three features like color ,texture and shape. 

Color is one of the most commonly used visual features in content-based image retrieval. Color features have been found to be 

effective for measuring similarity between images. One of the main aspects of color feature extraction is the choice of a color space. A 

color space is a multidimensional space in which the different dimensions represent the different components of color. An example of 

a color space is RGB.  

Ὁ
ρ

ὔ
ὴὭὮ 

where:  

N = number of pixels in the image  

pij= value of the j-th pixel of the image at the i-th color channel  pij 

 

The second color moment is the standard deviation, which is obtained by taking the square root of the variance of the color 

distribution.  

 

„
ρ

ὔ
ὴὭὮὉὭ 

Related Work 

Content-based image retrieval has become a prominent research topic, and researchers have proposed different methods to improve 

the system. 

Color features are the most widely used visual features in CBIR systems. The color indexing work of Swain and Ballard , which is 

based on color histograms, has demonstrated the potential of using color for indexing. Stricker and Orengo  have shown that moment-

based color distribution features can be matched more robustly than color histograms because histograms do not capture spatial 

relationships of color regions. Hence, in our proposed method, color moments are used for color feature extraction. 
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Texture is an important feature for CBIR systems. Various techniques have been developed for measuring texture similarity. Tamura 

et al. took the approach of devising texture features that correspond to human visual perception. They defined six textural features 

(coarseness, contrast, directionality, line-likeness, regularity and roughness) and compared them with psychological measurements for 

human subjects. The first three components of Tamura features have been used in some early well-known image retrieval systems, 

such as QBIC . Wavelet transform provides a multi-resolution approach to texture analysis and classification. Khan et al.  used the 

Haar wavelet transform for texture feature extraction. 

Combination of features is also used in content-based image retrieval. Choras et al. proposed an integrated color, texture and shape 

feature extraction method in which Gabor filtration is used to determine the number of regions of interest (ROIs). They calculated 

texture and color features from the ROIs based on threshold Gabor features and histograms, color moments in luminance-bandwidth-

chrominance space, and shape features based on Zernike moments. 

 

System Architecture 

 

Fig 1. System Architecture 

Similarity Measure 

The similarity between two images is computed by calculating the distance between feature representation of the query image and 

feature representation of the image in the dataset. We use Canberra distance for distance calculation of the feature vectors 

ὨὭίὴήȟὨ
ήὭὨὭ

ήὭὨὭ
 

where :  

q=(q1,q2,q3ééé) is the feature vector of the query image,  

d=(d1,d2,d3é.) is the feature vector of the image in the database,   

n = number of elements of the feature vector.  

If the distance between feature representation of the query image and feature representation of the database image is small, then it is 

considered similar. 

The final distance between the query image and the image in the database is calculated as follows:  

D=d1*w1+d2*w2 

 

where:  
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d1= calculated distance using Haar wavelet features  

w1= weight for Haar wavelet features  

d2= calculated distance using color features  

w2= weight for color features 

Conclusion 

In this topic, we propose a novel Internet image search approach which only requires one-click user feedback. Intention specific 

weight schema is proposed to combine visual features and to compute visual similarity adaptive to query images. Without additional 

human feedback, textual and visual expansions are integrated to capture user intention. Expanded keywords are used to extend 

positive example images and also enlarge the image pool to include more relevant images. This framework makes it possible for 

industrial scale image search by both text and visual content. One shortcoming of the current system is that sometimes duplicate 

images show up as similar images to the query. This can be improved by including duplicate detection in the future work. Finally, to 

further improve the quality of re-ranked images, we intent to combine this work with photo quality assessment work in to re-rank 

images not only by content similarity but also by the visual quality of the images 
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Abstractð The most significant phase in software progress process is Requirement  engineering .The  key subject that affects the 

accomplishment time  and success of  projects  is defined as RE practices in software engineering. The improvement of client 

requirement for software reliability, the precision of reliability tools is rising in a new style with the unremitting development of 

software production technology. Many secure development efforts are carried out in direction of software development lifecycles like 

security specification languages and processes. This paper simply focuses on software engineering specifications that supports 

reliability and introduces its development trend.The analysis identifies lack of required properties. In the end, guidelines are provided 

for the development of secure software and reliability  issues are identified. 

Keywordsð Reliability engineering , secure software development process ,Software Reliability, software testing, software 

engineering, Software security, software security requirements engineering, Reliability engineering. 

INTRODUCTION 

The software based systems are more and more dependent on projects in this IT industry. Such systems require specific standards to 

be followed for less failure and the requirement gathering must be strong enough leading to success of software .Of the most 

significant standards is reliability. Therefore research on reliability has  become important as the problems related to reliability of 

software are increasing  in development industry [1]. 

In SDLC, security vulnerabilities are at higher risk because software security is not considered as major quality standard in earlier 

stages of development [2]. The phenomenon of security based software development is to prevent software vulnerabilities by taking 

security measures throughout the software lifecycle i-e in requirement gathering, designing, development and testing. Secure 

development methods and procedures are developed for software production.SSD methods comprises of security assessment and 

assurance techniques, security software specification languages and processes. Security measures in SDLC are different from  

application security. By application security it means security measures after deployment of application. It normally includes, 

firewalls, intrusion detection and prevention, antivirus etc [2].The purpose is to develop an SDLC that satisfies security and reliability 

as development of patch for error removal can be upto 200 times more classy [3] than fixing the defect as soon as it is introduced. This 

paper highlights the basic contents  of software reliability  and  projected some issues regarding  software reliability in software 

engineering. The target is to introduce a software activities that covers all solutions of present security issues .The identified properties 

can be useful in conversion of one security language into another. Such a conversion is predominantly functional when a client of a 

language intends to apply security tools made for further languages.  

LITERATURE REVIEW 

The typical description of software reliability [5] is the prospect of no failures in precise accepted unit [4]. Reliability-based Software 

engineering is a practical discipline that decrease the risk of unsatisfied user requirement in software development[4]. Specification of  

availability ,veracity and privacy  is the main objective of security requirements. Normally, security features are identified for software 

design and production [6].G. McGraw [2] in ò Software Security: Building Security Inò have briefly described Specification of abuse 

cases and security requirement in software development lifecycle. Abuse cases can be used to derive test cases. Static code analysis 

tools are utilized and secure design guidelines are provided. M. Howard and S. Lipner [7] in ñThe Security Development Lifecycle: 

SDL: A Process for Developing Demonstrably More Secure Softwareò analyze  identification of interfaces, security objectives and 

required security features in software development lifecycle. Definition of exit criteria, Identification of critical components, attack 

surface, design methods, and completion criteria are also mentioned. I. Flechais, C. Mascolo, and M.A. Sasse [8], in  ñIntegrating 

Security and Usability into the Requirements and Design Process,ò have done identification of assets in high level security 

requirements. A. Apvrille and M. Pourzandi [9],in  ñSecure Software Development by Example,ò proposed use of a secure 
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programming language in software development, avoiding  buffer overflow formatting string vulnerabilities. L. Futcher and R.v. 

Solms [10], in ñSecSDM: A Model for Integrating Security into the Software Development Life Cycle,ò explained Modeling using 

flexible modeling framework (FMF) considering security  issues.  security  code scanning tools are also  listed. A security checklist is 

provided describing potential items to guide development.(CLASP) [11] focused on identification of attackers and attack surface. The 

research also describes annotation of class diagrams with security information. M. Essafi, L. Labed, and H.B. Ghezala [12],in  ñS2D-

ProM: A Strategy Oriented Process Model for Secure Software Development,ò have briefly described  security modeling language and 

model checking in SDLC.N. Davis [13],in   ñSecure Software Development Life Cycle Processes: A Technology Scouting Reportò  

have done state machine design and verification for use in software development and production. Renzuo Xu [14], in ñSoftware 

Reliability Engineeringò explained that software reliability plays a vital role as  software quality feature. The software is based  on the 

instructive attainment, understanding, mind behavior , cognitive skill, progress environment and specialized principles , so it indicates 

that failure canôt be avoided. Xizi Huang[15],in Progress Review of Software Reliability have briefly described that  SFMEA ,SFTA, 

SSCA, Petri net analysis, Failure-recover, fault-tolerant ,fault prevention etc can be analyzed through these issues in software 

reliability design [15]. 

 

METHODOLOGY  

If Reliability  is very important quality attribute of software development .As the production of software depends on experience, 

cognitive ability ,software production and development environment etc, so chances of failure are more[14].The problems that need to 

be solved are how to overcome these failures and  what are the preventive measures .Software reliability can be defined as probability 

of software development without any failure[5].The contents of software reliability are  as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
             

Figure 5: Software Reliability Content 

Software 
reliability analysis 

ωconfirm indicator 

ωdesign process of 
software development 

ωprediction 

ω investigation of failure 
severity 
 

Software 
reliability 
measure:  

ω using reliabilty model 
with failure data 

Software 
reliability 

management 

ω improvement of cost 
relationship 

ω factors affecting reliabity 

http://www.ijergs.org/


(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ$ÕÎÐÕÌÌÙÐÕÎɯ1ÌÚÌÈÙÊÏɯÈÕËɯ&ÌÕÌÙÈÓɯ2ÊÐÌÕÊÌɯ5ÖÓÜÔÌɯƗȮɯ(ÚÚÜÌɯƖȮɯɯ,ÈÙÊÏ- ×ÙÐÓȮɯƖƔƕƙɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ 

ISSN 2091-2730 

225                                                                                                   www.ijergs.org   

 

Generally issues with reliability begins at the start of software development. So, software reliability can be divided into five phases: 

Hence  following problems can be resolved during implementation process of software reliability engineering. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6: Software Reliability Phases 

 

1) Software Reliability Metrics.  

Gray box testing and accelerated test for software reliability assessment method. 

2) Analysis and design of software reliability 

The confirmation of forecasting  and stopping failure comes from information response in structure plan phase which is the 

essential attribute of reliability engineering. 

3) Software Testing and Verifiability.  

Automatic generation of test cases, scripts and test data and profile operation . 

4) Software Reliability Management.  

The management controls development ,purchase and reuse of software, alongwith adapting to changes and confirmation of factors 

that affects software reliability. 

On the other hand, the availability and confidentiality of the software product should be preserved is the key objective of security 

based specification. Research has reported that security requirement engineering is based on security based requirement engineering 

specifications and processes. This paper focus on analyzing those security properties that must be a part of software development and 

production. Security specifications are described by many languages in the literature. Security requirement is a term used to define 

those requirements which if not implemented causes vulnerability. In other words,  specifications that identify attacks on software 

development and production leading to failure. Similarly, a process is desirable for derivation of these requirements. This process is 

security requirement engineering process. The most important idea of this process is to make out security requirements activities that 

can practically make certain security of the software produced. The security processes should have the following activities. The 

activities are analyzed from requirement engineering processes based on security [11, 6, 16, 17-19].Some activities should be 

performed iteratively to meet security satisfaction . 

R1. High level and low level (e.g., password length) functional specifications  and identification of environment for software 

implementation 

R2. Finding out resources and their valuation.  

R3. Identification of users, attackers and their interest in the software. 

R4. Identification of capabilities and possible threats from attackers. 

R5.  Specification of misused scenarios and use cases. 

R6. Identification of security  goals , mechanisms, constraints and policies derived by negotiating with the stakeholders .  

R7. Identification of security errors and characterization of exit criteria depending on state of the software(calculation of security 

state by using security index [7]).  

R8.  Risk and cost/benefit  analysis.  

R9.  cataloging and prioritization of  security requirements of low level.  

R10. Inclusion of low level requirements based on security in software. 
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CONCLUSION 

Software products are not competitive because reliability  management canôt be  introduced in production and design. These flaws limit 

development of software based on reliability engineering. Enforcement of these measures can be helpful in development of reliability 

engineering. Identification of 10 vital activities are carried out in this research. As a future work, a software model  can be generated that 

could figure out reliability issues mentioned above and implement these activities for security success in software development. . 
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Abstractð In real time systems the FPGA can implement with soft core, hard core and many embedded applications. It is a 

major platform for reconfigurable, high execution speed and low power consumption. The design resources can also be reached 

by using this FPGA.   This can be implemented by using blow fish algorithm (encryption and decryption) based on security 

purposes. Earlier we are implementing this process in single FPGA system for multiple process tasks with low operating speed. 

But now, the multiple FPGA system has been implemented over here for high execution speed. This process can be 

communicated through the RS232 communication link. 

Keywords- Multi -protocol Label Switching (MPLS); Label Distribution Protocol (LDP); Last In First Out (LIFO);Synchronous 

Optical Networking  (SONET). 

I. INTRODUCTION  

 
 

To design a cryptographic protocol to protect the Multi-protocol Label Switching (MPLS) header used in an Internet Service 

Provider (ISP) network. This protocol should protect the MPLS header primarily against tampering for purposes of hijacking ISP 

resources. Secondary goals are protection against replay attack and traffic analysis of ISP traffic. The protocol should be fast so as to 

minimize delay introduced into the high-speed MPLS routers.One goal has been to compile an introduction to the subject of 

cryptography. There exist a number of studies of various parts of the cryptographic standards, but complete treatments on a technical 

level are not as common. Material from papers, journals, and conference proceedings   are used that best describe the various 

parts.Another goal has been to search for algorithms that can be used to implement the suitable cryptography for MPLS label 

switching. 

A third goal is to evaluate their performance of various cryptographic protocols and to select a best protocol that can be implemented 

best for   MPLS switching. These properties were chosen because they have the greatest impact on the implementation effort. 

 

A final goal has been to design and simulate an cryptographic protocol. This should be done in C or MATLAB. The source 

code should be easy to understand so that it can serve as a reference on the standard for designers that need to implement a system 

 

II.MULTIPROTOCOL LABEL SWITCHING (MPLS) HEADER  

 

In computer networking and telecommunications, Multi-protocol Label Switching (MPLS) is a data-carrying mechanism, 

which emulates some properties of a circuit-switched network over a packet-switched network. MPLS operates at a OSI Model layer 

that is generally considered to lie between traditional definitions of Layer 2 (data link layer) and Layer 3 (network layer), and thus is 

often referred to as a "Layer 2.5" protocol. It was designed to provide a unified data-carrying service for both circuit-based clients and 

packet-switching clients, which provide a datagram service model. It can be used to carry many different kinds of traffic, including IP 

packets, as well as native ATM, SONET, and Ethernet frames. Fig 1.3 shows the MPLS Header in ISP network model. 

A number of different technologies were previously deployed with essentially identical goals, such as frame relay and ATM. MPLS is 
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now replacing these technologies in the marketplace, mostly because it is better aligned with current and future technology and needs. 

  

 
Fig 1 MPLS Header in ISP Network 

In particular, MPLS dispenses with the cell-switching and signaling-protocol baggage of ATM. MPLS recognizes that small ATM 

cells are not needed in the core of modern networks, since modern optical networks (as of 2001) are so fast (at 10 gbit/s and well 

beyond) that even full-length 1500 byte packets do not incur significant real-time queuing delays (the need to reduce such delays, to 

support voice traffic, having been the motivation for the cell nature of ATM). 

 At the same time, it attempts to preserve the traffic engineering and out-of-band control that made frame relay and ATM 

attractive for deploying large scale networks. 

MPLS was originally proposed by a group of engineers from Cisco systems, inc.; it was called "tag switching" when it was a Cisco 

proprietary proposal, and was renamed "label switching" when it was handed over to the IETF for open standardization. 

 One original motivation was to allow the creation of simple high-speed switches, since it was at one point thought to be 

impossible to forward IP packets entirely in hardware. However, advances in VLSI have made such devices possible. The systemic  

advantages of MPLS, such as the ability to support multiple service models, do traffic management, etc, remain. 

 

III. PROBLEM STATEMENT 

 
In conventional IP forwarding, the router uses a longest-prefix match on the destination IP address to determine where to forward a 
packet. With MPLS, labels are attached to packets at the ingress point to an MPLS network. Within the network, the labels are used to 
route the packets, without regard to the original packet header information. These labels can be stacked as a last in first out (LIFO) 
label stack, enabling MPLS flows to be combined for transport and separated later for distribution. 
Current proposed protocols for MPLS security, Behringer [2] and Senevirathne et al. [3] discuss two approaches to securing MPLS. 
Behringer [2] makes the assumption that the core MPLS network is "trusted and provided in a secure manner." We make no such 
assumption in our work. We assume that only the MPLS nodes themselves are secure. The physical links connecting the nodes are 
assumed to not be secure ï we protect them using our protocol. Senevirathne et al. [3] proposes an encryption approach using a 
modified version of IPsec. IPsec is defined by the IETF [4], and is an all-purpose encryption protocol that includes key distribution, 
authentication for the IP header, and authentication and encryption for the IP payload. Senevirathne et al. [3] translate these 
capabilities to an MPLS environment. Their proposed system does not meet the requirements specified above for our problem for two 
reasons: 
 
 

1. It adds at least 128 bits to each MPLS header. This is four times the size of the MPLS header itself. This level of overhead on 
every packet would probably prove unacceptable to an ISP. It would almost certainly add significantly more processing delay 
to each packet when compared to a simple encryption scheme.  

 
 
 
 

2.  It does not encrypt the MPLS header (but provides authentication). Therefore the header is vulnerable to traffic analysis. We 
require fast and inexpensive operation, since MPLS routers are mainly routers without the full capability to do Layer 3 
routing operations or are Layer 2 (ATM) switches with some additional capability. For this reason, application layer 
distribution designs are not applicable in our case. We also require the key exchange algorithm to be aware of the 
computation burden it imposes on the underlying system and communications performance 
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Currently, MPLS does not provide header or payload encryption. The only security function employed in MPLS is the use of MD5 [5] 
to sign and authenticate the control messages sent using TCP. MPLS control messages are transported using IP and do not fall under 
the scope of this research. They can be secured either by IPsec or any other proprietary method. Integration of the Label Distribution 
Protocol (LDP) security is an open issue for future study. Nevertheless, MD5 could be used for MPLS header security, since it is 
already present in the routersô software. MD-5 is particularly suitable in fast re-keying and for the hash or keyed-hash functions that 
may need to be used 
 
 
IV.PERFORMANCE ANALYSIS OF ENCRYPTION 
ALGORITHMS 
 
Our encryption system must be as fast as possible (to minimize processing delay) while meeting the stated security objectives. The 
protocol should not add bits to the MPLS header or require an additional header to be inserted into each data packet. MPLS routers 
must be able to recognize a valid, decrypted (received) MPLS header. There will only be a small number of different MPLS headers 
exchanged between nodes, however there will be potentially hundreds of millions of copies of these same headers exchanged. 
Therefore, the protocol must not encrypt the same plaintext to the same ciphertext. This, along with the fact that each MPLS header is 
only 32 bits long implies that some kind of stream protocol is necessary. Packets can be lost or damaged in transmission, so the 
encryption protocol must be self-synchronizing. This further implies that a cipher feedback mode of operation is required.  
 Each MPLS router in an MPLS network must be able to read and change the label in the MPLS headers it processes. 
Therefore, a link encryption scheme is necessary. A disadvantage of link encryption is that the MPLS header message is vulnerable at 
each router. A link encryption device must be present at each end of the link. Each pair of nodes that share a link could have a unique 
key with a different key for each link. As an alternative, the same key can be used for all links in an administrative domain and 
different keys can be used at the edges of the domain. This can expose a large number of nodes (belonging to the same domain) if the 
key is stolen. 
 
 
 
 
 
 
 
 

Table 1 Key-Block-Round Combination 
 
 
V. IMPLEMENTATION OF THE SYSTEM 
 

Blowfish is a variable-length key, 64-bit block cipher. The algorithm consists of two parts: a key-expansion part and a data- 
encryption part. Key expansion converts a key of at most 448 bits into several sub-key arrays totaling 4168 bytes. Data encryption 
occurs via a 16-round Feistel network. Each round consists of a key-dependent permutation, and a key- and data-dependent 
substitution. All operations are XORs and additions on 32-bit words. The only additional operations are four indexed array data 
lookups per round.  Encryption and Decryption Blowfish is a Feistel network consisting of 16 rounds. The input is a 64-bit data 
element, x.  
 
5.1 Design Considerations 
In our design, we consider the types of attacks we intend to protect from, and operational considerations including speed, span of 
encryption, and key distribution. What kinds of attacks are we protecting from? We are protecting the header in an ISP providerôs 
network so that an attacker cannot collect and analyze traffic data, understand route configuration, and eventually create a covert 
channel. This protocol will protect the links between MPLS routers by protecting the MPLS headers. All MPLS headers will be 
encrypted with this protocol.  
There are four general categories of attacks described by Stallings [6]: Interruption -- An asset on the system is destroyed or becomes 
unavailable. This does not have to be a physical asset. This is an attack on availability. We are not protecting from this type of attack 
with our protocol. Interception -- An unauthorized party gains access to an asset and can capture data. This is an attack on 
confidentiality. We are not protecting from this type of attack with our protocol. Modification -- An attacker modifies the contents of a 
message. This is an attack on integrity. We are protecting the MPLS header contents with our protocol. Fabrication -- An attacker 
inserts counterfeit objects in to the system. This is an attack on authenticity. We are protecting an MPLS network from this type of 
attack with our protocol. 
 
Our encryption system must be as fast as possible (to minimize processing delay) while meeting the stated security objectives. The 
protocol should not add bits to the MPLS header or require an additional header to be inserted into each data packet. MPLS routers 
must be able to recognize a valid, decrypted (received) MPLS header. There will only be a small number of different MPLS headers 
exchanged between nodes, however there will be potentially hundreds of millions of copies of these same headers exchanged. 
Therefore, the protocol must not encrypt the same plaintext to the same ciphertext.  
 
5.2 Speeding Processing: 
If the Blowfish algorithm was to prove to add too much processing delay to the MPLS routers, we could use a reduced number of 

  
Key Length Block Size 

Number 
of 
Rounds 

  (Nk words) (Nb words) (Nr) 
AES-128 4 4 10 
AES-192 6 4 12 
AES-256 8 4 14 
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rounds to speed the processing. This would likely reduce the security afforded by 16 rounds; however, the published research to date 
has not been able to break five rounds or more of Blowfish. There is also a trade-off to be made between the time required to break 
Blowfish (by brute force) and the time between re-keying. If we are willing to re-key more frequently, we can use fewer rounds in our 
Blowfish encryption and speed the processing at each MPLS router. 
Determining if Decrypted MPLS header is ValidThe method of determining if an MPLS header is valid is to check if the label portion 
of the header is a valid MPLS label in the context of that particular router. Unfortunately, if we are using a large number of labels 
there is a small but significant chance that an intruder's MPLS header or a valid header with an error will produce a valid label (though 
a random one). For example, if we are using1024 labels there is a one in a thousand chance for a random "encrypted" label to produce 
a valid decrypted label. Our proposed solution to this problem is to "steal" bits from the CoS and TTL fields to increase our chances of 
detecting a bad MPLS header. Using the three bits from the CoS field (which assumes we create separate paths for each class of 
service and therefore do not need these bits) and two bits from the TTL field would improve our odds of detecting bad MPLS headers. 
Redoing the example above using the "stolen" bits, we determined that 15 in 1,000,000 bad MPLS headers would decrypt to a valid 
label. Changing the expected bit pattern of the unused bits from zero to some other value will not improve the security or ability to 
detect a valid header, since any value has an equally likely chance of occurring. 
 
5.3 Key Exchange System 
A cryptographic key exchange method developed by Whitfield Diffie and Martin Hellman in 1976. Also known as the "Diffie-
Hellman-Merkle" method and "exponential key agreement," it enables parties at both ends to derive a shared, secret key without ever 
sending it to each other. 
Using a common number, both sides use a different random number as a power to raise the common number. The results are then sent 
to each other. The receiving party raises the received number to the same random power they used before, and the results are the same 
on both sides. 
The simplest, and original, implementation of the protocol uses the multiplicative group of integers modulo p, where p is prime and g 
is primitive mod p. Modulo (or mod) simply means that the integers between 1 and p ī 1 are used with normal multiplication, 
exponentiation and division, except that after each operation the result keeps only the remainder after dividing by p.  
 

 
Fig 2 Blowfish Algorithm Fiestel Network. 

Both Alice and Bob have arrived at the same value, because gab and gba are equal. Note that only a, b, gab and gba are kept secret. 
All the other values are sent in the clear. Once Alice and Bob compute the shared secret they can use it as an encryption key, known 
only to them, for sending messages across the same open communications channel. Of course, much larger values of a,b, and p would 
be needed to make this example secure, since it is easy to try all the possible values of gab mod 23 (there will be, at most, 22 such 
values, even if a and b are large). If p was a prime of more than 300 digits, and a and b were at least 100 digits long, then even the best 
known algorithms for finding a given only g, p, and ga mod p (known as the discrete logarithm problem) would take longer than the 
lifetime of the universe to run. g need not be large at all, and in practice is usually either 2 or 5. 
 
5.4 Authentication Diffie Hellman Key Exchange 
 
In the original description, the Diffie-Hellman exchange by itself does not provide authentication of the parties, and is thus vulnerable 
to man in the middle attack. The man-in-the-middle may establish two distinct Diffie-Hellman keys, one with Alice and the other with 
Bob, and then try to masquerade as Alice to Bob and/or vice-versa, perhaps by decrypting and re-encrypting messages passed between 
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them. Some method to authenticate these parties to each other is generally needed. 
A variety of cryptographic authentication solutions incorporate a Diffie-Hellman exchange. When Alice and Bob have a public key 
infrastructure they may digitally sign the agreed key, or ga and gb, as in MQV, STS and the IKE component of the IPsec protocol 
suite for securing Internet Protocol communications. When Alice and Bob share a password, they may use a password-authenticated 
key agreement form of Diffie-Hellman 
 
RESULTS 
 

 
 
 
 

 
 
 
 
CONCLUSIONS 
 
Our proposed cryptographic system for the protection of MPLS headers would likely prove successful at its primary task ï preventing 
theft of services by an intruder with interior access to an ISP's MPLS network. Our encryption system uses the (to date) very strong 
Blowfish algorithm. Without actually implementing and testing this system, we cannot know for sure what delay our encryption 
protocol would produce in an MPLS router. This delay would be a critical issue for ISP's supporting Quality of Service protocols, like 
Differentiated Services. Our key distribution system strives to be as simple as possible to administer, yet provide a high level of 
security for the keys themselves. 
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Abstractð In This paper a wavelength division demultiplexer has been proposed based on hexagonal lattice 2D photonic crystal. 

This structure can be used as a filter for 1.290 µm and 1.468 µm wavelength. The structure has been designed using silicon rods, 

refractive index 3.4, which are suspended in air. The plane wave expansion method and finite difference time domain method has been 

utilized for simulating the photonic band gap and results respectively. The localization property of photonic crystal has been 

demonstrated to guide the wavelength in two different output port with low crosstalk and near about 90% transmission at 1.290 µm 

and 70% transmission at 1.468µm. 

Keywordsð Photonic crystal; photonic band gap(PBG);  FDTD method; PWE method; wavelength demultiplexer; wavelength  

filter;  Opti-wave software.  

INTRODUCTION 

Photonic crystals (PhCs) [1]-[3] are periodic dielectric structures. They are called crystals because of their periodicity and photonic 

because they act on light. They occur when the period is less than the wavelength of the light [2]. PhCs may inhibit the propagation of 

certain range of wavelengths in either one direction or in all directions, providing the possibility to confine and trap the light in a cage 

[1]. Their effect to the propagation of electromagnetic waves is similar to the periodic potential in a semiconductor crystal. but from 

the communication capacity point of view, the electron-based conventional communication system has shown the physical limitation 

due to a rapid growth of the internet and multimedia. If the information is processed as an optical signal itself, not an electrical signal, 

then the information processing speed will be increased and it can provide much more convenience. Therefore the optical 

communication system will be expected that it will lead the future communication system by using a photonic device [3]-[4]. 

In this paper, we analyzed a photonic crystal (PhC) demultiplexer structure and proposed 1.290/1.468 ɛm wavelength filter which 

plays a very important role in an optical communication system. The PhC filter structure was analyzed by utilizing the plane wave 

expansion (PWE) method and the proposed wavelength demultiplexer was optimized by utilizing the finite-difference time domain 

(FDTD) method [5]. 

 PROPOSED STRUCTURE 

For this design the PhCs with a wide photonic band gap (PBG) is chosen, because two wavelength signals to be split have a wide 

wavelength difference. 

A. Selection of material 

The structure proposed here is a Y- junction with material silicon is chosen because of its high refractive index (RI= 3.4). This high RI 

provides a high RI contrast with air which helps in getting a large band gap for the photonic crystal. 

 B. Selection of Lattice Structure 

The lattice structure can either be a square lattice or a hexagonal lattice. A hexagonal lattice has advantage that its geometry provides a 

smaller angle (60 degrees) for bending the light unlike the right angle provided by the square lattice [6]. The smaller angle results in 

lesser scattering of light and in tum lower losses. 

C. Selection of lattice constant and radius of cells 

r/a Ratio  of lattice play a very important role in determining its band-gap, where, r is the radius of the silicon rod and 'a' is the 

lattice constant of the structure. For silicon material r/a is 0.2 chosen for wide band gap [7]. 

Here a= 0.50 Õm is chosen then 

r/a = 0.2 
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r= 0.2³ 0.50 

r= 0.100 Õm 

D.  Adding Defects 

      Defects are added to allow a particular wavelength to pass through a particular direction while reflecting the rest. The one-line 
defect waveguide can transmit two wavelength signals, and it is named as Filter-A. Filter-B and Filter-C for transmitting 1.290 and 
1.468 ɛm wavelengths, respectively, are implemented by inserting some point defects into the waveguide. 

      The r¡/a ratio for filter-B and filter-C are 0.2736 ɛm and 0.3140 ɛm respectively. Where r¡ is the changed radius for each defect. 
Also the transmitted power is Maximum when the number of defect rods in each output waveguide is 3, so in this way a wavelength 
demultiplexer can perform a work of wavelength filter. So it is confirmed that filter-B and filter-C can work as band pass filter for 
the wavelength signal of 1.290 ɛm and 1.468 ɛm 

                                
                  Filter-A                Filter-B                  Filter-C 
             Fig 1.Schematic diagrams of three different filter structures.   

 
    Fig. 2 Layout of the proposed 1.290/1.468 ɛm wavelength demultiplexer having the three different filter structures 

  SIMULATION RESULTS     

After finalizing the architecture, we simulated it using the Opti-wave. The results are demonstrated in the following figures.   

 

 

 

 

A. Band-gap Calculation 

Fig. 3 depicts the photonic band-gap for the proposed structure . 
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                    Fig. 3 Photonic band-gap diagram for the proposed PhC structure 

 

B. Electric-field Distribution 

Fig. 4 represents the e-field distribution in the proposed device for both the wavelengths. 

         

                   

                         (a)                                                                                       (b) 

                                   Fig. 4 Simulated electric-field distribution for (a) 1.290 Õm, and (b) 1.468 Õm 

So it is clear from figures 4(a) and 5(b) that, when two signals of wavelengths l.290 and 1.468 Õm will be applied at the input of the 

device, signal with wavelength 1.290 Õm and 1.468 Õm  are filtered by filter-B and filter-C respectively and follow different path  

Thus the Demultiplexing action is realized. 

C. Power Spectrum Measurement 

Fig. 5(a) and 5(b) illustrate the power spectra for both l.290 Õm and l.468 Õm wavelengths respectively. 
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                              (a)                                                                                                        (b) 

                               Fig. 5 Power Spectrum for (a) 1.290 Õm, and (b) 1.468 Õm. 

D. Coupling Measurement 

Fig. 6(a) and 6(b) represents the coupling for both 1.290 Õm and 1.55 Õm wavelengths respectively. 

        

                                      (a)                                                                         (b) 

                                    Fig. 6 Coupling for (a) 1.290 Õm, and (b) 1.468 Õm 

Fig. 6(a) and 6(b) show that  90% transmission is done at1.290 Õm also 1.290 Õm is associated with a low cross-talk, whereas 1.468 

Õm exhibits negligible cross-talk with high transmission with 70% transmission. 
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 CONCLUSION 

In this work, we have proposed a wavelength demultiplexer for splitting 1.290 and 1.468 ɛm wavelength signals by using the filtering 

property of the photonic crystal structure with local point defects. The de-multiplexing action is involved with two wavelengths 1.290 

Õm and it is associated with a low cross-talk, whereas 1.468 Õm exhibits negligible cross-talk with high transmission. Also 90% 

transmission is done at 1.290 Õm and 70% transmission at 1.468 Õm wavelength.  The optimally designed device has the dimension of 

10.5³7.5 ÕmĮ for a = 500 nm. So this structure can be used in the future photonic integrated circuits also the mutual interaction 

between two combined filters will be considered to improve the device performance. 
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Abstract- The methods available for image search are based on the text provided in the search. but such kind of image search re-

ranking suffer from unreliability because the resulting images contain more irrelevant images. Hence the re-ranking concept arises to 

re-rank the retrieved images based on the text surrounding the image and metadata and visual feature. 

 

In this paper, we propose an ñOn-line image search re-ranking based on Interactionò Which follows supervised learning. Here the 

top-ranked images are considered as (noisy) training data & an SVM visual classifier is learned to improve the ranking further. Given 

the keyword as input to the proposed model the output will contain a set of images which will be more near to user search 

requirement. 

 

Keywords: reranking ,meta reranker,  Prototype Based Reranking,  image search, noise ,SVM, supervised learning 

 

I.  INTRODUCTION  

The search engines search images mostly by using the  text associated with the images like title title of the images. This is often 

good to search relevant images but the problem is that   precision   of search result is less .Methods like Clustering[7], topic 

modeling[6],[2], Support Vector machine (SVM)[8], graph learning[9],[10] have been investigated for visual reranking All these 

require prior assumption   regarding the relevance   of images in initial text based search result . Also Top N search results can 

also   contain irrelevant images which introduce noise. So here we propose solution named as ñOn-line image search re-ranking 

based on Interactionò  a prototype based   method to learn reranking function from human labeled samples. Based on images 

obtained in initial search result, visual prototype will be generated .Each prototype is used to construct a meta reranker  to produce 

a reranking score for any other image from initial set. Finally all scores from all meta rerankers are aggregated. For visual 

reranking we use SVM algorithm.Support Vector Machine (SVM) adapts widely used SVM classifier to handle a ranking 

problem . SVM   have recently gained prominence in the field of machine learning and pattern classification. Classification is 

achieved by realizing a linear or non-linear separation surface in the input space. 

 

II.     LITERATURE  SURVEY  

 

Mario Fritz and Bernt Schiele[2].  presented a novel method for the discovery and detection of visual object categories based on 

decompositions using topic models. The approach is capable of learning a compact and low dimensional representation for multiple 

visual categories from multiple view points without labeling of the training instances. The learnt object components range from local 

structures over line segments to global silhouette-like descriptions. This representation can be used to discover object categories in a 

totally unsupervised fashion. Furthermore it employ the representation as the basis for building a supervised multi-category detection 

system making efficient use of training examples and outperforming pure features-based representations.  
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Winston H. Hsu,Lyndon S. Kennedy,Shih-Fu Chang[3], have their work in video serach reranking. Multimedia search over 

distributed sources often result in recurrent images or videos which are manifested beyond the textual modality. To exploit such 

contextual patterns and keep the simplicity of the keyword-based search, they proposed  novel reranking methods to leverage the 

recurrent patterns to improve the initial text search results. The approach, context reranking, is formulated as a random walk problem 

along the context graph, where video stories are nodes and the edges between them are weighted by multimodal con- textual 

similarities.  

When evaluated on TRECVID 2005 video benchmark, the pro-posed approach  improve retrieval on the average up to 32% relative to 

the baseline text search method in terms of story-level Mean Average Precision. In the people-related queries, which usually have 

recurrent coverage across news sources, we can have up to 40% relative improvement. Most of all, the proposed method does not 

require any additional input from users (e.g., example images), or complex search models for special queries (e.g., named person 

search). 

 

 Li -Jia Li · Li Fei-Fei [4] proposed automatic online picture collection via incremental model learning. The explosion of the Internet 

provides us with a tremendous resource of images shared online. It also confront vision researchers the problem of finding effective 

methods to navigate the vast amount of visual information. Semantic image understanding plays a vital role towards solving this 

problem. One important task in image understanding is object recognition, in particular, generic object categorization. Critical to this 

problem are the issues of learning and dataset. Abundant data helps to train a robust recognition system, while a good object classifier 

can help to collect a large amount of images. This paper presents a novel object recognition algorithm that performs automatic dataset 

collecting and incremental model learning simultaneously. The goal of this work is to use the tremendous resources of the web to learn 

robust object category models for detecting and searching for objects in real-world cluttered scenes.  

 

LinjunYang,AlanHanjalic[5]  proposed supervised reranking for web image search. 

Visual search reranking that aims to improve the text-based image search with the help from visual content analysis has rapidly grown 

into a hot research topic. The interestingness of the topic stems mainly from the fact that the search reranking is an unsupervised 

process and therefore has the potential to scale better than its main alternative, namely the search based on offline-learned semantic 

concepts. However, the unsupervised nature of the reranking paradigm also makes it suffer from problems, the main of which can be 

identified as the difficulty to optimally determine the role of visual modality over different application scenarios.  

 

R. Fergus, L. Fei-Fei, P. Perona, and A. Zisserman [6],  have proposed the idea of training using just the objects name by 

bootstrapping with an image search engine. The training sets are extremely noisy yet, for the most part, the results are competitive (or 

close to) existing methods requiring hand gathered collections of images. 

 

W. H. Hsu, L. S. Kennedy, and S.-F. Chang[7] have proposed a novel and generic video/image reranking algo-rithm, IB reranking, 

which reorders results from text-onlysearches by discovering the salient visual patterns of rele-vant and irrelevant shots from the 

approximate relevance provided by text results. The IB reranking method, based on a rigorous Information Bottleneck (IB) principle, 

finds the optimal clustering of images that preserves the maxi- mal mutual information between the search relevance and the high-

dimensional low-level visual features of the images in the text search results. 

 

 

R. Yan, A. G. Hauptmann, and R. Jin, [8] present an algorithm for video retrieval that fuses the decisions of multiple retrieval 

agents in both text and image modalities. While the normalization and combination of evidence is novel, they emphasizes the 

successful use of negative pseudo-relevance feedback to improve image retrieval performance. 

 

Y. Jing and S. Baluja, [9] present the image-ranking problem into the task of identifying ñauthorityò nodes on an inferred visual 

similarity graph and propose VisualRank to analyze the visual link structures among images. The images found to be ñauthoritiesò are 

chosen as those that answer the image-queries well. To understand the performance of such an approach in a real system, they 

conducted a series of large-scale experiments based on the task of retrieving images for 2,000 of the most popular products queries. 

Their experimental results show significant improvement, in terms of user satisfaction and relevancy, in comparison to the most recent 

Google Image Search results. Maintaining modest computational cost is vital to ensuring that this procedure can be used in practice; 

they describe the techniques required to make this system practical for large-scale deployment in commercial search engines 

X. Tian, L. Yang, J. Wang, Y. Yang, X. Wu, and X.-S. Hua[10] They formulates the image reranking problem in the Bayesian 

framework,i.e.maximizing the ranking score consistency among visually similar video shots while mini-mizing the ranking distance, 

which represents the disagree-ment between the objective ranking list and the initial text-based. Different from existing point-wise 

ranking distance measures, which compute the distance in terms of the indi-vidual scores, two new methods are proposed by  them  to 

measure the ranking distance based on the disagreement in terms of pair-wise orders. Specifically,hinge distance pe-nalizes the pairs 

with revers ed order according to the de-gree of the reverse, while preference strength distance further considers the preference degree. 
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By incorporating the pro-posed distances into the optimization objective, two rerank-ing methods are developed which are solved 

using quadratic programming and matrix computation respectively. Evalu- ation on TRECVID video search benchmark shows that the 

performance improvement up to 21% on TRECVID 2006 and 61.11% on TRECVID 2007 are achieved relative to text search baseline  

 

III.       PROPOSED SYSTEM  

FRAMEWORK AND DESIGN  

 

A. Problem Definition :Image Reranking  

Firstly, Retrieve a large number of images for a specified object class from browser.Now assuming we have these N images 

,retrieved from initial text-based search results (as in fig 1 ).Then, the reranking process is used to improve the search accuracy by 

reordering the images based on information extracted from the initial text based search results , the auxiliary knowledge and the 

example image (prototype). The auxiliary knowledge can be the extracted visual features from each image. 

 

 

 

 

 

 

 

                  Fig 1  Illustration of reranking problem 

In this paper we use a prototype based reranking freamework from [1], which constructs meta rerankers corresponding to visual 

prototypes representing the textual query and learns the weights of a linear reranking model , is used to combine the results of 

individual meta rerankers and produce the reranking score of a given image taken from initial text based search result. 

B. Block Diagram 

 

 

 

         

 

 

 

      Fig 2  Proposed on-line image reranking system framework 

 

C. Working:  

1. Candidate images are obtained by a text based web search querying on object identifier e.g. keyword ñcatò. 

Keyword 

Image 
Database 

Text Based 

search  
process 

Prototype 

selection  

Reranking process  

 

Set of relevant  
images  
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2. Then  noise (irrelevant images) are to be removed and reranked remaining set of images. For ranking surrounding text as 

well as visual features are used. 

3. To the top ranked images, visual classifier is learned and visual prototype is generated, that visually represent a query. 

4. Final output is reranked images. 

 

In short the process can be redefines sequentially in following algorithm. 

 

Algorithm:  

1: start 

2: User requests an image to Search Engine like Google. 

3: Search Engine collects images and stores  it in the database. 

4: Then, Filter images by removing symbols and drawings from the collected images. 

   5: Rerank filtered images using metadata                                        such as text, color. 

6: Rerank images using SVM algorithm.  

7: Get the SVM reranking result which is more relevant to the image requested by user. 

8: Render the relevant images to the user. 

9: Stop 

 

            IV.       CONCLUSION 

Here the proposed a prototype-based reranking framework, which constructs meta rerankers corresponding to visual 

prototypes representing the textual query and learns the weights of a linear reranking model to combine the results of 

individual meta rerankers and produce the reranking score of a given image taken from the initial text-based search result. 

The induced reranking model is learned in a query-independent way requiring only a limited labeling effort and being able to 

scale up to a broad range of queries. The experimental results on the Web Queries dataset demonstrate that the proposed 

method outperforms all the existing supervised and unsupervised reranking methods. It improves the performance over the 

text-based search result by combining prototypes and textual ranking features.  
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Abstractð Wireless Sensor Networks are constrained to a set of resource constraints such as battery power, bandwidth and lifetime. 

Power is a very serious issue and lot of work is being done in this regard. Reduction of the MAC overhead and adoption of a dynamic 

packet length with data aggregation leads to power optimization in WSNs. In this paper we implement an algorithm on NS3 wherein 

clustering of the nodes is formed by K-means clustering algorithm. We then adopt a dynamic packet length technique to minimize the 

power for transmission of data from nodes to cluster heads by adopting packets with different header lengths , say a smaller MAC for 

packets from node to cluster head and medium sized MACs for packets from cluster head to base station. The data received from the 

nodes at the cluster head is aggregated into the cluster nodeôs data. The aggregation scheme consists of doping the nodeôs data into the 

parity bits of the turbo encoded cluster headôs data. The power saving that can be achieved with this scheme is shown using NS3 

simulations. [1-3] 

Keywordsð MAC header, Header Compression, Data Aggregation, BER, Power, NS3, KNN algorithm.  

INTRODUCTION 

Clustering algorithms like LEACH and its variations have become very predominant in optimizing the battery life time of sensor 

networks. The power in WSN mote is drained more heavily due to the large MAC overhead, which actually ensures that data is 

transmitted securely over a wireless channel. The packet overhead (Header or preamble) is large; at times it is much greater than the 

data to be sent. The nodes in WSN generally have to transmit a small variation in the measured physical parameters (temperature, 

pressure). [1] So there is lot of research activity going on to reduce the MAC header.[2] 

Packet length variation has proved to give better power optimizations for sensor networks. The DPLC, a Dynamic Packet Length 

Control scheme is more efficient in terms of channel utilization. This algorithm incorporates two types of messaging, small message 

aggregation and large message fragmentation, to facilitate upper-layer application programming. [3] 

In this paper we propose an algorithm wherein we reduce the power by first forming cluster and then aggregation of data at the cluster 

head. Here we are adopting different packet lengths, smaller packets from individual nodes to cluster head and medium or large 

packets from cluster head to base station. The cluster head replaces (by aggregation) its encoded parity bits with data of its neighbors 

in a predefined order and sends the aggregated data to base station. The aggregation technique consumes some amount of energy but 

here we are concentrating on saving energy required for communication. As the cluster head aggregates data of the nodes in its cluster 

and sends it to base station we are saving the power of all nodes in cluster by avoiding them to send individual packets to base station 

owing to the fact that the nodes only send a small change in physical parameter. Also since the aggregation is done in predefined 

order, decoding at the base station would be much faster.[6] 

The rest of the paper is organized as follows: in section III Proposed Algorithm, section IV covers Power Consumption modeling on 

Network Simulator-3, section V gives Results of simulations using Network Simulator-3. The Section VI describes the conclusion. 
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Adaptable Packet Length Variation Algorithm 

 

 

 

 

 

 

  

 

 

 

CH1 & CH2 ï Cluster Heads. 

N1, N2, N3, N4 & N5 ï WSN nodes. 

 

 
Fig1. Packet Sizes in Clustered WSN 

 

Zigbee [4, 5, 7] the most used protocol in wireless sensor networks, uses the 802.15.4 protocol for the 

communication layer. In the MAC data frame structure shown in fig 2 & 3 we see that payload is only 122 bytes with 25 

bytes of MAC header. MAC bits significantly contribute to the size of the data packet. If the data to be sent by a node is 

less, then MAC bits overhead will be large.[7] 

The source address (or destination address) can be either 2 byte (16bits) or 8 byte (64bits). Two byte address 

gives 65536 nodes in the network which is also a huge network. In the paper we propose a variable(adaptable) packet size 

to minimize the power wherein the size of the packet sent from nodes to cluster head station is restricted with an address 

of only two bytes.  

   2Bytes         1Byte         4-20Bytes           0-122Bytes      2Bytes 

Frame 

Control 

Data 

Sequence 

Number 

Address 

Information 

Data 

Payload 

Frame 

Check  

Sequence 

          

Fig 2 MAC data frame structure 

 
0/2Bytes           0/2/8Bytes        0/2Bytes            0/2/8Bytes 

Destination 

PAN 
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Address 

Source 

PAN 
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Fig 3 Address info field structure 

 

The data encoding technique used in the paper is turbo encoding technique with a code rate of 1/3 as shown in Fig 

4. A general Turbo encoder is the parallel concatenation of two or more systematic codes. Here we are using two 

Recursive Systematic Convolution encoders. As shown in the Fig 4, a data block which is k bits long enters the encoder. 

Small Packet                                        
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The output of the first encoder block is systematic bit U which is same as the data bit and a parity bit P1. The data 

sequence is then fed in a parallel RSC through an interleaver ˊ. The interleaver scrambles the original data sequence in a 

pseudo-random fashion and feeds its output into a constituent encoder to produce the second parity P2. The information 

sequence U together with the parity bits P1 and P2 are concatenated to form the code word. The pseudo-random interleaver 

and P2 parity help to achieve a better BER with increase in overall code rate of the encoder to 1/3. We replace the P2 

parity bit by the data of the nodes in a cluster which improves the code rate to ½ but reduces the BER which will be 

compensated by more decoder iterations at the base station. [6,8,9,12] 

The cluster head will transmit the data of the nodes in its cluster by using the puncturing technique which is elaborated in fig 4 & 5. 

The turbo encoder structure is shown in fig 4. 

 

 

 

 

 

CHD- Cluster Head Data 

RSC1 & 2 Recursive Systematic Convolution encoder 

U- Systematic bit. 

P1 , P2 ï Parity bits.  

Ʉ- Interleaver 

Fig 4 Turbo encoder 

 

The turbo encoded data of cluster head has the following structure, 

 

U1, U 2, U 3é are the Systematic bits, 

 

P11, P12é are the parity bits of first encoder 

 

P21, P22éare the parity bits of second encoder. 

 

The cluster headôs encoded output would be 

  

U1P11P21U 2P12P 22U 3P13P23U 4P14é 
 

The cluster head will transmit the data of the nodes present in its cluster by using the aggregation technique which is elaborated in 

fig 5. 
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CHTC- Cluster Head Turbo Encoded Data    Ʉ- Interleaver 

RSC1 & 2 Recursive Systematic Convolution    MUX- Data Aggregator 

U- Systematic bit.       N1, N2, N3- Nodes data. 

P1 , P2 ï Parity bits. 

Fig 5 Data aggregation model implemented at the CHôs transmitter end. 

Consider 3 nodes in a particular cluster namely as N1, N2 & N3. Now alternately puncture (replace) the parity bit P2 with data of 

neighboring nodes. For three nodes (N1,N2 & N3) the position for the replacement of parity bits of these nodes are fixed ie data of N1 

node will be at position 3,12,21é , whereas the data of node N2 will at positions 6,15,24é etc. The final payload of cluster head is as 

shown below. 

U1P11N11U 2P12 N21U 3P13 N31U 4P14N12U 5P15N22é 

Since the positions are fixed the decoding time reduces due to increase in apriori information reducing the power at base station.  

Here we are showing that power is saved at two levels 

1. Smaller packets with minimum MAC bits are sent from nodes to cluster head. The MAC size is restricted to two bytes, 

destination address (CH 1Byte) and CRC (1Byte) instead of 25 bytes. 

2. Medium sized packets from CH to BS with better data rate (1/2). The MAC header only need to carry the cluster head ID 

(Identification number) which will be few bits. Since the network is divided into clusters the source address will be few bits so 

the packet will be medium sized. 

 KNN Clustering and Adaptive Packet Length Algorithm Simulation in NS3 

Clustering techniques have been used in WSN mainly to minimize the power. Here we are implementing K-means algorithm in 

NS3 to implement cluster and the packets sent from node to cluster heads will be with smaller payload by restricting the address field 

whereas the packets sent from cluster head to base station will be medium sized packets with data aggregation of all the nodes in its 

cluster.[10] 

a) Set up the WSN in NS3 

 

1. Create a network of N number of nodes. 

2. Assign one node as sink (BS) and other nodes as source. 

3. Assign the position to the nodes, and IP addresses. 

4. Deploy the battery to the nodes and use radio energy model. (CC2500 standard) 

5. Randomly select some nodes as cluster heads. 

6. Call KNN clustering algorithm. 

7. Call an application program that creates the packet (2000 bytes) of user defined data and transmits it. 

8. Compute the energy consumed for 10 iterations (1 packet is sent per iteration). 

9. Compute the impact on consumed transmission power. 
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b) KNN CLUSTERING ALGORITHM  

KNN (K Nearest Neighbor) algorithm takes the Euclidean distance between neighboring nodes and forms the cluster. [11] 

1. Enter n, the number of sensing nodes. 

2. Calculate the distances using Euclidean distance formula. 

 

Ὠὥȟὦ ὼ  ὼ   ώ  ώ     

 

3. Sort the distance and determine k nearest neighbors based on the k-th minimum distance. 

4. Repeat the same procedure for all nodes. 

c)  Dynamic Length Packet Creation 

 

1. Nodes create the packets with only two bytes of MAC header (Source address and CRC) and broadcast it to the cluster head. 

2. CH will not decode but aggregate the data by replacing its turbo encoded parity bits with data of nodes attached to it. Adds 

only source address (cluster ID) which will be few bits and CRC bits as MAC header. 

 

RESULTS 

 

On simulation of our algorithm on NS3 for a network of 8 nodes we found the following clusters formed according to KNN algorithm.  

 

 
 

Fig 6 Cluster formation using KNN algorithm 

We then simulated it in two scenarios firstly direct data transmission from nodes to base station and secondly with our algorithm i.e 

adaptable data aggregation. We found an average power saving of 92% for the individual nodes. NS3 simulation results showing 

remaining energy of nodes battery without encoding, with encoding and with Variable MAC size is given by the graph below. 
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Fig 7 Remaining energy various conditions 

As shown in the Fig. 7 there is considerable power saving by reducing the MAC size which in effect increases the life time of the 

node. 

 CONCLUSIONS 

In this paper we show that by adopting different packet length we can minimize the power required to transmit data from nodes to 

base station which increases the life time of the node inturn increasing the network life time. We also show that the data 

aggregation carried out at cluster head has improved the code rate at a slight reduction in BER. 
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Abstractð When we play an ancient and noble game of Chess, we grapple with ideas about honesty, deceitfulness, bravery, fear, 

aggression, beauty and creativity which echo the attitude we take up in daily lives. Chess is an activity in which we deploy almost all 

our available cognitive resources; therefore it makes an ideal laboratory for investigation into the working of human mind. 

This study will focus on automatically operated chess board with the help of Bluetooth and Adruino Processesor. In this process two 

chess boards are connected with the help of Bluetooth and by using Adruino processors the interfacing between the two boards is 

done. The idea to carry on this project is taken up from ñComputer Controlled Chinese Chessò in which the program is written in 

visual basis (VB) language and the commands are given with the help of computer to microcontroller which manages the different RF 

receiver robots at RF frequency and moves the different major and minor pieces and performs the operation of castling .The Complete 

operation is done at RF frequency and the moves done on computer is perform on the board as well. 

In the proposed wireless powered chess project, since both the chess boards are connected with Adruino Microprocessor, the move 

performed on manually attended boards is also seen on other board without operating by the player. This study of Wireless powered 

chess will facilitate playing chess sitting at different location in a limited surrounding.    

 

 

Keywords ð Adruino mux shield, Adruino Uno, Bluetooth, Dc motor, powered Chess, Reed switches, Stepper motor. 

 

 

INTRODUCTION 

 
Chess is a game which was discovered before 800 years. It has been a favorite game in people of all ages. Though the game is a 

complex one, it is based on approaching, threatening and capturing pieces until destination is reached. John Artise in Chess and 

Education states: ñVisual stimuli tend to improve memory more than any other stimuli; chess is definitely an excellent memory 

exerciser the effects of which are transferable to other subjects where memory is necessary.ò  Chess utilizes all abilities of human 

being. It enhances spatial aptitude, perceptive speed, reasoning, creativity as well as general intelligence of a person. It was claimed 

that chess playing makes kids smarter and hence in many schools chess is made a compulsory indoor sports. But for playing chess two 

players need to be in front of each other. What if someday you are alone at home and want to play chess with a friend who is few 

kilometers away from you. What if there is a competition but a player could not reach at the desired place due to some unavoidable 

conditions. Wireless powered chess proves to be an excellent solution over these problems. The wireless powered chess is similar to 

the conventional chess that we play in day-to-day life. It has two players playing with two colored pieces. The way it differs from the 

conventional chess is that the players need not to be in front of each other for playing.  The main elements of the system are Adruino 

mux shield, DC motors, reed switches and Bluetooth. The range of distant play is about 10-15 km. The key types used to represent 

chess positions are: 

Side - White j Black; 

Piece - King j Queen j Rook j Bishop j Knight 

Square - N * N 

Position - side * (square Ą (side * piece) option) 

http://www.ijergs.org/
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Fig.1 Chess board 
 

 
 

Fig. 2 Player playing chess 

 

L ITERATURE REVIEW  

The game of chess with the modern rules came into existence in Italy towards the end of the 15th century. [1] The concept of wireless 

chess is un-introduced to the world. Many researches have been done on remote chess but the hardware of the concept was not 

developed yet.  A survey paper by Heinz [2] gives an algorithmic construction of end game database and now it exists for every 

position.  

Shi-Jim Yen, Jr-Chang Chen, Tai-Ning Yang, Shun-Chin Hsu in March 2004 proposed a concept of computer Chinese chess.[3] It is 

very important in the field of artificial intelligence as it is most popular and oldest game. The Chinese chess consists of a board and 32 

pieces for two players. The board has eight horizontal and vertical lines in which the squares are arranged up in two alternating colors 

i.e. Light and Dark. The board is divided into two parts by horizontal central lines. The goal of the game is same as to checkmate the 

opponent.  

Bo-Nian Chen, Bing-Jie Chen and Tsan sheng Hsu in January 2009 proposed an idea of Chinese dark chess [4]. It is different from 

Chinese chess that it uses only half of the board also called dark chess, blind chess or half chess. Most people playing Chinese chess 

play Chinese dark chess. A lot more people can play Chinese dark chess while not able to play Chinese chess.  

Drawen and Yao proposed an algorithm to solve the problems where the object measure to guide searching process is very difficult 

[5]. The alpha-beta search algorithm, quiescence algorithm were implemented in Chinese chess [6]. An adaptive genetic algorithm 

was proposed by Wang [7] for Chinese chess strategies.  
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Lee and Liu proposed an approach in IEEE international conference in 2006 to develop software framework for rapidly online chess 

game [8].  

 

PROPOSED CONTENT 

Chess is a oldest game started back in 1500 years originated in Northern India in 6
Th

 century and got spread worldwide to many 

countries .In the conventional game of Chess the pieces was abbreviated as King, Adviser ,Elephant, Horse and Foot soldier but now 

in the modular format the names got changed to King, Queen, Bishop, Knight ,Rook and Pawn. The king and Bishop were week until 

the 1500AD and as the rules changes and modern era originates they got power more than other pieces on board. 

In Path searching Algorithm of multiple robot system applying in Chinese chess game, the system contains multiple computers, Image 

system, RF module and thirty two mobile robots. Mobile robots are divided to be in the two sides i.e. black and white. Thus 16 mobile 

robots are for every opponent. The computer is used as a brain and the computer sends the commands to the robots and accordingly 

robot move the pieces on board and the present state of each robot is send back to the computer to judge whether the move made by 

the piece is right or is it at wrong destination. Each robot is having its own Identification code and a unique orientation. The 

identification code and orientation helps the computer to decide and search the new path for moving the next pieces accordingly to the 

move performed by user in computer. The player plays its move inside the computer with the help of mouse and accordingly the same 

move is done on board through the help of computer. 

 The drawback of this system is that the user need to be computer friendly and user should have the knowledge of computer. Another 

drawback is that the user should be able to synchronies the board and the computer so that the move played inside should be similar 

and if the board is synchronized but the moves are different than what is inside the computer then user must be able to troubleshoot the 

Architecture to enjoy the game without any problem. 

In the proposed method of playing chess, the game is played in its true form without using computer. The presented system is having 

two different boards which is at a suitable distance to play the game, so that the opponent is at his place and enjoying game while 

being at his bed or watching TV as well.  

It is having two wooden 36ò³ 36ò size board which is used to play the game. The architecture contains DC motor, Stepper motor, 

Reed switches, permanent magnet and X-Y axis setup shown in figure 3. 

 

Fig. 3 X-Y Axis Set Up 

 

The X-Y axis set up is used to move the motors to the all 64 blocks and helps the magnet to pick and drag the pieces to the proper 

position with respect to the move made on next board. The pick and drag is done by the magnet which is attached to the stepper motor 

and the stepper motor is mounted on the X-Y axis. The movement to the Y and X direction is done by the DC motor which is used to 

reach the particular position. In between the Permanent magnet and the pieces the reed switches are connected for each block to decide 

where the connection is terminated and a new connection is established. The Reed switch shown in figure 4 are the magnetic coupling 

switch in which is the magnet is placed the connection is active and after removal of the magnet the switch turns in its original 

position. If the particular piece is picked from user on board then the connection is terminated and when the user puts the piece into 

the new position then the connection is established. All the reed switches are connected to the Adruino Mux shield having 64 input 

and output ports corresponding to the each block on chess board.  
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Fig:- 4  Reed Switch 

 

Fig:- 5 Adruino mux Shield 

The Adruino board is acting in master and slave configuration. Adruino mux shield and Uno board is shown in figure 5.If the on board 

shield is sending the information then it is acting in master mode and the shield receiving information is acting in slave mode. The 

shield is basically used to send or to receive the move played by the user. The boards are connected via wireless link such as Bluetooth 

or RF module and depending upon the range of technique the distance between the two boards is decided for proper working 

condition. 

The method is effective in terms of enjoying game at distance where the move made on board 1 is reflected on board 2 and the move 

made on board 2 is reflected on board 1. 
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CONCLUSION 

Proposed system is a very new and introductory project and has wide scope for development. Though if used it can prove to be the 

most efficient system for playing chess. The proposed method is used for range of few kilo meters. It uses Adruino processor and dc 

motor as main component. Research is going on for the betterment of device. 
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Abstractð In ubiquitous network society, where individuals can easily access their information anytime and anywhere, people are 

also faced with the risk that others can easily access the same information anytime and anywhere. Now- a-days, passwords, personal 

identification numbers, etc are used as a means for security. But normally the PIN can be guessed and hence stolen. Passwords can 

also be hacked by software programs. Sometimes passwords containing special characters, capital letters etc are demanded which are 

bit complex to remember. Hence authentication using personal identification came to exist which is called Biometric. Biometric is 

something that we have and something we are. This paper presents biometric technique called palm print authentication which is more 

secure as compared to other techniques such as finger print, iris detection, face detection, voice detection, etc. As an important 

member of the biometric characteristics, palm print has merits such as robustness, user-friendliness, high accuracy and cost-

effectiveness.  Palm print has larger area as compared to finger print, it does not have hairs on it and palm print pattern is unique to 

every individual. The entire project goes with three basic steps like Pre-processing, feature extraction and feature matching. 

 

Keywords ð Binarisation, Biometrics, False acceptance rate (FAR), false rejection rate (FRR), Feature matching, median filtering, 

structure of human palm. 

 

INTRODUCTION 

Biometrics is nothing but identification of person on the basis of his/her physical behaviour or characteristics. As the features of every 

person are different from each other, it is very difficult to steal it. Hence the chances of forgery are eliminated and the integrity of data 

is maintained. Biometric authentication gives access to the right person at right time thereby avoiding unauthorized activities. In 

general, there are three approaches to authentication. They are given in order of least secure and least convenient to most secure and 

most convenient: 

Å Something we have - card, token, key. 

Å Something we know - PIN, password. 

Å Something we are - a biometric. 

          These approaches are used for the authentication. The first two approaches are least secure as the token, keys can be stolen and 

passwords and PIN can be forgotten. The biometric approach has thus proved  to be the most efficient one. 

           The process mainly deals with two steps ï authentication and verification. The authentication server contains database of user 

i.e. passwords, PIN or biometric image. At the verification stage, the input is taken from the user. The system then compares the taken 

input with the one stored in database and if the match is found then access is given otherwise denied. This is one to one matching 

process.  

            Among all the techniques that are available for authentication, palm print has proved to be the most secure and accurate with 

the FAR of 0.000008% and FRR of 0.0000001%.  Hence they can be used in various applications. Use of palm print possesses 

properties like universality, uniqueness, stability, permanence and strong immunity to the forgery. Any biometric technique is worked 

on five parts - cost, user acceptance and environment constraints, accuracy, computation speed and security. 

 

 

 

Structure of human palm ï  
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Human palm normally consists of three flexion creases, secondary creases and ridges. The flexion creases are called principal creases 

and secondary creases are called wrinkles. The flexion and major secondary creases are formed in the fifth month of pregnancy and 

superficial lines are formed after our birth. Even identical twins have different palm patterns and hence these complex patterns are 

used for identification purpose. Even this palm pattern has been used by fortune tellers from a very long time. High resolution image 

of palm print is used for forensic applications such as criminal detection and low resolution image is used for civil and commercial 

application. Ridges and singular points are used extracted from high resolution images (400 dpi) and principle lines, wrinkles and 

textures are generally extracted from low resolution images (150 dpi). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1 Basic structure of human palm 

 

L ITERATURE REVIEW  

In a paper presented by Tee Connie, Andrew Teoh Beng Jin, Michael Goh Kah Ong, David Ngo Chek Ling in March 2004 titled ñAn 

Automated Palm Print Recognition Systemò [5], proposed a technique of verification using palm structure and divided it into three 

parts pre-processing, feature extraction and registration. They have used several linear subspace projection techniques like principle 

component analysis (PCA), fisher discriminate analysis (FDA) and independent discriminate analysis. The experiment gave FAR and 

FRR of 1.356% and 1.492%. 

In a paper presented by Zhenhua Guo, David Zhang, Lei Zhang and Wangmeng Zuo titled as ñPalm print verification using binary 

orientation co-occurrence vectorò[2], a superior feature extraction method, designated as binary orientation co-occurrence vector 

(BOCV), to represent multiple orientations for a local region was proposed. They found that using single dominant verification may 

lose some important information as the palm consists of many cross lines. The BOCV can better describe the local orientation features 

and it is more robust to image rotation. The method proposed for palm pattern extraction was 2-D Gabor filtering. This method 

worked well for palm vein feature extraction as the cross section of palm vein was Gaussian in nature. 
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Jiaa, Huanga and Zhang [3] have proposed palm print verification based on robust line orientation code. Modified finite Radon 

transform was used for feature extraction, which was used to derive orientation feature. For matching of test image with a training 

image the line matching technique was used based on pixel-to-area algorithm. 

 

X. Wu, K. Wang and D. Zhang [4] proposed a novel algorithm for the automatic classification of low-resolution palm prints. Principle 

lines were defined and characterized by their position and thickness. A set of directional line detectors was used for extraction of 

principal lines of the palm. Using these detectors, the potential line initials of the principle lines are extracted and then using these 

extracted potential line initials, the principal lines were extracted with the help of recursive process. Using this information about the 

extracted part, the region of interest (ROI) was selected and then a suitable line detector was chosen to extract the next part of the 

principle line in this ROI. After extracting the principle lines, some rules are presented for palm print classification. The proposed 

algorithm classified these palm prints with 96.03% accuracy. 

 

Later in a paper presented by Feng Yue, Wangmeng Zuo, David Zhang, Kuanquan Wang titled as ñOrientation selection using 

modified FCM for competitive code-based palm print recognitionò [1], fuzzy C-means cluster algorithm to determine the orientation 

of each Gabor filter was proposed. The statistical distribution was made on set of real palm print images, the method was found to be 

suitable. The computational accuracy and complexity was considered and competitive code with six orientations was selected. 

 

PROPOSED CONTENT 

Now-a-days, biometric is playing a vital role in authentication and palm print has proved the most secure as for every individual, the 

palm pattern is different. Again palm has no hairs and it is less susceptible to color change as compared to other body parts. Recent 

research on palm print authentication has proved that orientation of palm lines is one of the most promising features for personal 

identification.  

          Figure 2 shows block diagram of proposed system. First block contains an automated approach to extract the region of interest 

using completely contactless technology. Second block shows feature extraction and it is followed by feature matching i.e. the 

captured image is compared with the image in database using various matching algorithms.  

Pre-processing 

         Accurate personal identification using palm print patterns will require accurate segmentation of ROI (region of interest) images. 

In case if the guiding pegs are not provided, then the process of authentication becomes difficult and hence rotation invariant 

processing technique is designed. Pre-processing is the first step of image processing technique. It is done to extract the required 

portion of palm from the entire hand image. It is a five step process 

 

Binarization  

 

Boundary tracing 

 

Key point detection 

 

Establishing the co-ordinates  

 

To extract ROI 
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Fig 2. Block diagram of proposed system 

 

 

Fig. 3 Extraction of ROI 

 

 
 

Fig. 4 (a) image before normalization (b) image after normalization 

           

Feature Extraction and Matching -  

After the input image is captured, pre-processing is done to extract region of interest. Noise is removed in pre-processing using 

median filter. The value of intensity is adjusted so that 1% of the data is saturated i.e. amount of white color present in entire image is 

enhanced to increase the brightness of the image at low and high intensities. Then thresholding is done by means of analyzing the 

histogram of an image, but the spreaded histogram of an image from 0 to 255(Gray Scale value) will make the analysis difficult and 
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results in poor thresholding.  To overcome this, proposed method clustered the images into two categories i.e., having only two gray 

scale values. Finally thresholding is applied to each clustered image which results with a good threshold value. 

 

LBP algorithm was used for face reorganization as a texture descriptor. Each pixel in the input image is labeled by thresholding 3x3 

neighborhoods with the centre value and representing the fixed binary value. Its improved version has also been proposed and has 

versatility in image matching. The reason why LBP is receiving attention in biometrics is because it does not need any optimization. 

One of the disadvantages of LBP is that it cannot handle large deformation of images.  

 

Gabor filtering is widely used for pattern matching in finger print and palm print authentication.  However the Gabor filter proves 

inefficient for deformed images patterns as these methods assume that the images are completely aligned. Again unlike LBP, the 

Gabor filters need optimization depending on biometric threads.  

We are using multi scale local binary pattern (MSLBP) in which the radius of LBP is varied. Considering H1, H2é Hi as vectors, the 

MSLBP histograms can be calculated by summing all the vectors over an interval 0 to n. The match between the captured image and 

stored image is obtained using Euclidian distance or Hamming distance. 
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CONCLUSION 

Palm print authentication proves to be very efficient, accurate and cost friendly technology for security purpose. The main application 

of palm print is in the field of security, forensic science and defense, etc. various algorithms have been discovered for feature 

extraction and matching. Proposed idea gives much accurate results as compared to other techniques. 
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Abstract- In the world of technical life cloud computing has become integral part and also understanding the way of business is 

changing and is likely to continue changing into the future. Using cloud storage services means that you and others can access and 

share files across a range of devices and position. Files such as photos and videos can sometimes be unmanageable to email if they are 

too big or you have allot of data. You can upload your data to a cloud storage provider means you can speedily circulate your data 

with the help of cloud service and you can share your data files with anyone you choose. Since cloud computing shares distributed 

resources via network in the open environment thus it makes less secured. Data security has become a major issue in data sharing on 

cloud. The main motto behind our system is that it secures the data and generates the key for each transaction so every user can secure 

our shared data by the third party i.e. unethical hacker.  

Keywords: Attribute Based Signature, Cloud Computing 

INTRODUCTION  

We determine Attribute Based Signature is a different primitive that clients are able to sign messages with any subset of their 

characteristics impact from a property focus. In ABS, an underwriter, who have a set of qualities from the power, can sign a message 

with a predicate that is fulfilled by his attributes [1] specifically, the mark cover the ascribes used to fulfill the predicate and any 

distinguishing data about the endorser (that could connect different marks as being from the comparative underwriter). Moreover, 

clients can't conspire to pool their characteristics together. [2] The principle disadvantages with OABS is that the three substances 

incorporate in OABS system, namely, the quality power, clients (incorporate underwriters and verifiers), and S-CSP. Normally, the 

endorsers hold their private keys from trait power, with which they are able to sign messages a while later for any predicate fulfilled 

by the had attributes, verifiers will be persuaded of the way that whether a mark is from one of the clients whose qualities fulfill the 

marking predicate, however remaining totally insensible of the personality of the endorser.  

 

Propelled by the late improvements in secure outsourced trait based signature, in this paper, we introduce new information imparting 

securing on cloud utilizing quality based mark. Whatever is left of this paper is sorted out as takes after. We audit the related work in 

Section II. We depict the proposed approach in Section III. Furthermore we finish up this paper in Section IV 

 

PROPOSED SYSTEM 

In this paper we are proposing a system to provide security using same input, multiple output methodology and attribute based 

encryption. We will use cloud SaaS to generate key and send to multiple users. It provides data sharing services between multiple 

clients. 

 

LITERATURE SURVEY  

Jin Li1, XiaoFeng Chen2, Jingwei Li3, Chunfu Jia3, Duncan S. Wong4, WillySusilo [1]Author propose and formalize another picture 

called OABS, in which the computational overhead at client side is extraordinarily diminished through outsourcing such serious 

calculation to an untrusted marking cloud administration supplier (S-CSP). Besides, we apply this novel ideal model to existing ABS 

to lessen unpredictability and present two plans, i) in the first OABS plan, the quantity of exponentiations including in marking is 

diminished from O(d) to O(1) (about three), where d is the upper bound of limit worth characterized in the predicate; ii) our second 

plan is based on Herranz et al's development with consistent size marks. 

Zhiwei Wang, Ruiruixie and Shaohuiwangappl. Math. [2] Author propose another thought called Attribute-Based Server-Aided 

Verification Signature. It is same as to typical ABS plan, however it further empowers the verifier to affirm the signature with the help 

of an outside server. In this paper, we find that there is a flaw in Wu et al's. security model against arrangement assault, and outline a 

cement server-helped confirmation convention for Li et al's. trait based mark. We likewise demonstrate that our convention is 

guarantee with arbitrary prophets.  
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 R. Brindha, R. Rajagopal  [3] author proposed  attribute based encryption (ABE) is an open key based one-to-numerous encryption 

that permits clients to scramble and unscramble information focused around client traits. A guaranteeing application of ABE is 

adaptable access control of encoded information put away in the cloud, utilizing access polices and attributed traits connected with 

private keys and Cipher writings. One of the fundamental effectiveness downsides of the current ABE plans is that unscrambling 

includes costly blending operations and the quantity of such operations develops with the intricacy of the right to gain entrance 

approach. In ABE framework, a client gives an untrusted server, say a cloud administration supplier, with a change key that permits 

the cloud to interpret any ABE ciphertext fulfilled by that client's characteristics or access strategy into a basic figure content, and it 

just acquires a little computational overhead for the client to recoup the plaintext from the changed ciphertext. On the other hand, it 

doesn't promise the accuracy of the change done by the cloud. In the current framework, another necessity of ABE with outsourced 

unscrambling: irrefutability. Casually, certainty ensures that a client can proficiently check if the change is carried out effectively. In 

the proposed Categorical Heuristics on Attribute-based Encryption (CHAE) is an adjustment of Attribute Based Encryption (ABE) for 

the reasons of giving assurances towards the provenance of the marked information, and also towards the namelessness of the 

underwriter. At long last, demonstrate a usage of our plan and consequence of execution estimations, which shows a huge 

diminishment on registering assets forced on clients. 

Shraddha U. Rasal, Bharat Tidke [4] author proposed Conventional framework in cryptography permits simply imparting of keys 

between the sender and beneficiary, for such a method just the mark stockpiling is accommodated the client's open key. Anyhow as 

the quantity of clients builds, itôs turned into a testing occupation to have such a declaration stockpiling and also key conveyance, to 

defeat this Identity Based Encryption (IBE) was proposed, yet again it had made the tedious environment as it was supporting just to 

coordinated correspondence. After IBE Attribute Based encryption (ABE) made probability to give multicast correspondence between 

clients however it was constrained to just key approach based encryption and additionally couldn't give the repudiation sensation to 

keys. So this paper means to create a current framework utilizing MAMM (Multiple Authority Multiple Mediator) with the utilization 

of disseminated CP-ABE (Cipher Policy ABE) which upgrades the disavowal and enhances the execution. 

Sun Changxia Ma Wenping [5] Author propose another characteristic based limit mark plan without a trusted focal power. At the 

point when the number of client's properties achieves the limit he can sign truly. Moreover, the focal power can be questioned. We 

demonstrate that the plan is existentially unforgeable under specific properties and versatile picked message assault and is guarantee 

against connivance assault.  

S. Usha, Dr. A. Tamilarasi, K. Mahalakshmi [6] author proposed endeavor to give an upgraded information stockpiling security show 

in Cloud Computing and making a trust environment in distributed computing. There are a ton of convincing explanations behind 

organizations to send cloud-based capacity. For another business, start-up expenses are essentially decreased on the grounds that there 

is no compelling reason to contribute capital in advance for an inward IT framework to backing the business. By a wide margin, the 

most obvious inquiry customers considering a move to distributed storage ask is whether their information will be secure. Putting 

away information offsite doesn't change information security necessities; they are the same as those confronting information put away 

on location. Security ought to be focused around business necessities for particular applications and information sets, regardless of 

where the information is put away. We accept that information stockpiling security in Cloud Computing, a zone brimming with 

difficulties and of central significance, is still in its outset now, and numerous exploration issues are yet to be recognized. In this 

paper, we researched the issue of information security in cloud information stockpiling, to guarantee the rightness of customers' 

information in cloud information stockpiling. We proposed a Hierarchical Attribute-Based Secure Outsourcing for mallable Access in 

Cloud registering which likewise guarantees information stockpiling security and survivability consequently giving trust environment 

to the customers. To battle against unapproved data spillage, delicate information must be scrambled before outsourcing to give end-

to-end information secrecy affirmation in the cloud and past. We have lessened the calculation time because of key size by executing 

ECDSA calculation for Cryptographical operations. Additionally we utilize push mail calculation for key trade in the middle of holder 

and customer. It upgrades the security in the proposed model adequately. 

 

ZeynepAkataa,b, FlorentPerronnina, Zaid Harchaouib and CordeliaSchmidb [8]author proposed attributes are a halfway 

representation, which enables parameter offering between classes, an absolute necessity when preparing information is rare. We 

propose to view trait based picture classiýcation as an issue inserting issue: each one class is implanted in the space of property 

vectors. We present a capacity which measures the similarity be- tween a picture and a mark installing. The parameters of this 

capacity are adapted on a preparation set of named samples to guarantee that, given a picture, the right classes rank higher than the 

wrong ones. Comes about on the Animals With Attributes and Caltech-UCSD-Birds datasets demonstrate that the proposed structure 

beats the standard Direct At- tribute Prediction benchmark in a zero-shot learning situation. The name inserting system offers different 

focal points, for example, the capacity to power option wellsprings of information notwithstanding properties (e.g. class chains of 

command) or to move easily from zero-shot figuring out how to learning with substantial amounts of information. 

Ming Li, Shucheng Yu, Yao Zheng, Kui Ren, and Wenjing Lou [9]Author propose a novel patient-driven skeleton and a suite of 

systems for information access control to PHRs put away in semi-trusted servers. To accomplish fine-grained and versatile 

information access control for PHRs, they influence property based encryption (ABE) systems to scramble each quiet's PHR 

document. Unique in relation to past works in secure information outsourcing, they concentrate on the different information holder 
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situation, and part up the clients in the PHR framework into different security spaces that enormously lessens the key administration 

multifaceted nature for managers and clients. A high level of patient security is ensured at the same time by abusing multi-power 

ABE. 

Amit Sahai, UCLA HakanSeyalioglu [11]author Inspired by the inquiry of access control in distributed storage, we consider the issue 

utilizing Attribute-Based Encryption (ABE) in a setting where clients' certifications may change and figure writings may be put away 

by an outsider. Author ýnd that an extensive answer for our issue should all the while take into consideration the denial of ABE 

private keys and also consider the capacity to upgrade cipher texts to reþect the latest upgrades. Our principle result is acquired via 

blending two commitments. 

Tatsuaki Okamoto and Katsuyuki Takashima2[12] Author exhibit the ýrst decentralized multi-power quality based mark (DMA- 

ABS) plan, in which no focal power and no trusted setup are needed. The proposed DMA- ABS plan for general (non-monotone) 

predicates is completely secure (versatile predicate unforgeable and flawless private) under a standard presumption, the decisional 

straight (DLIN) supposition, in the irregular prophet model. 

Javier Herranz, Fabien Laguillaumie, Benoēt Libert, and Carla Rafols [13]Author propose the initial two characteristic based mark 

plans with invariant size marks. Their security is demonstrated in the particular predicate and versatile message setting, in the standard 

model, under picked message assaults, regarding some algorithmic suppositions identified with bilinear gatherings. The portrayed 

plans are for the instance of limit predicates, however they can be protracted to incorporate some other (more expressive) sorts of 

monotone predicates.  

Dan. Tianzuo Wang ,Xiaofeng Wang, Jinshu Su [14]author proposed attribute based marks (ABS) is another cryptographic primitive 

and can assume an incredible part in attribute based access control frameworks. In ABS, an endorser can pick its qualities fulfilling an 

arrangement of a verifier to create a substantial signature without uncover its character or traits, while the mark guarantees that the 

message is embraced by an individual owning characteristics the approach needing. Nonetheless, most existing works of ABS need 

irregular prophets, which is strange and brings about the reliance of security on hash capacities. In this paper, we allude to the 

experienced systems utilized as a part of character based encryption (IBE) to propose an ABS plan without arbitrary prophets. Our 

plan help any expressive strategy comprising of AND, OR, limit doors, which offers extraordinary adaptability to the usage of access 

control. 

 

A Zia, Zhenfu Cao and Xiaolei Dong [15] Author Outlining a  completely  secure (versatile predicate  unforgeable and  consummately 

private)  trait based mark (ABS),  which permits an endorser  to pick a set of traits rather  of a solitary string  speaking to the 

underwriter's personality, under  standard cryptographic suspicion in  the standard model is a testing issue. Existing plans are either 

excessively entangled or just demonstrated in the non-exclusive gathering model. In this paper, we display an effective completely 

secure ABS conspire in the standard model focused around q-parallel BDHE suspicion which is more pragmatic than the bland 

gathering model utilized as a part of the past plan. To the best of our insight, our plan is the most proficient one among all the past 

ABS conspires in the standard model. Additionally, our proposed plan is exceedingly expressive since it permits any endorser to tag 

case predicates regarding any predicate comprises of AND, OR, and Threshold entryways over the traits in the framework. ABS has 

discovered numerous essential applications in secure correspondences, for example, unknown validation framework and property 

based informing framework. 

Hemanta K. Maji Manoj Prabhakaran Mike Rosulek [16] Author give a general structure for developing ABS plans, and after that 

demonstrate a few down to earth instantiations focused around gatherings with bilinear blending execution, under standard suspicions. 

Further, we give a development which is secure even against a malignant property power; however the security for this plan is 

demonstrated in the bland gathering model. We depict a few pragmatic issues that persuaded this work, and how ABS can be utilized 

to settle them. Additionally, we demonstrate how our systems permit us to extend Groth-Sahai NIZK evidences to be recreation 

extractable and character based with down overheard. 

Alex Escala, Javier Herranz, and Paz Morillo[19]Author proposed an attribute based signature regarding a marking arrangement, 

picked impromptu by the underwriter, persuades the veriýer that the endorser holds a subset of characteristics fulfilling that marking 

approach. In a perfect world, the veriýer must acquire no other data about the personality of the endorser or the properties he holds. 

This primitive has numerous applications in true situations obliging both confirmation and namelessness/security fitting ties. We 

propose in this paper the ýrst property based mark plan fulfilling in the meantime the accompanying properties: (1) it concedes general 

marking strategies, (2) it is demonstrated secure against completely versatile foes, in the standard model, and (3) the quantity of 

components in a mark depends just on the measure of the marking arrangement. Besides, our plan en- delights the extra property of 

revocability: an outside judge can break the secrecy of a mark, when important. This property may be exceptionally fascinating in 

genuine applications where powers are unwilling to permit full secrecy. 

Dalia Khader University of Bath [20] Author proposed an Attribute Based Group Signature (ABGS) permits a veriýer to demand a 

signature from a part of a gathering who has notable qualities. Hence, a mark ought to validate an individual in a gathering and 
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demonstrate responsibility for properties. The significant distinction between our plan and past gathering marks, is that the veriýer can 

focus the part of the genuine endorser inside the gathering. In this paper we deýne the ýrst ABGS plan, and security thoughts, for 

example, secrecy and traceability. We then build the plan and demonstrate it. 

S Sharmila Deva Selvi, SubhashiniVenugopalan, C. PanduRangan [21] author proposed Enlivened by advancements in characteristic 

based encryption and marks, there has as of late been a spurt of advancement toward limit property based marks (t-ABS). In this work 

we propose a novel methodology to develop edge quality based marks motivated by ring marks. Edge trait based marks, deýned by a 

(t,nz ) limit predicate, guarantee that the underwriter holds at least  out of a speciýed set of n zcredits to pass the veriýcation. An 

alternate approach to take a gander at this would be that, the underwriter has at least 1 out of the blend of quality sets. In this manner, 

another methodology to t-ABS would be to let the endorser pick some n0 sets of t traits each, from the n zt  conceivable sets, and 

demonstrate that (s)he has at least one of the n0 sets in his/her ownership. In this work, we give a þexible edge ABS conspire that 

understands this methodology. 

PROPOSED METHOOLOGY  

I.  Existing system  

1) The proposed OABS plan with outsourced check diminishes the processing trouble at endorser side through conveying 

calculation to cloud however just lifting two exponentiations provincially. Since the outsourcing check system is the same as, the 

security can be additionally ensured focused around the suspicion that the third vendor does not connive with the cloud.  

 

Disadvantages:-  

1) Our strategy gives a practical approach to understand the "piecewise key era.  

2) To take into consideration high proficiency and adaptability. 

 

II.  Proposed System 

 

In our data shared security system of cloud server have four modules shown in Fig.1. This modules provide the security using same 

type of input and different type of output methodology and attribute based encryption. The cloud server uses the SaaS service to 

provide the different keys for each transaction. This will help user to secure the file as for each transaction the cloud generates a 

separate key for same attribute which in turn increases the security of the system. 

 

User Authentication 

 

Basically whenever a user wants to use the system he/she is required to register onto the system if not registered. After registration the 

email is verified by sending the temporary password on mail itself. Ones the user has id and password he can login into the system and 

use system services 

 

Fig.1: Proposed system architecture 

 

 

 

The System have following four modules are as follows:  
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IMAGE TO KEY 

 Whenever a user wants to share data with another user the first user need to upload a key using which the server will 

generate a key. Basically it will work for image to key generator. 

 

KEY CHANGE 

 Every time a user wants to share data with another user the key will be changed because even if the user uses the same image 

the server wonôt generate the same key. 

 

RANDOM GENERATOR 

Now the question arises how the server generates multiple different keys for the same image. The server uses a random key 

generator to access the image and add randomness to the key generation process. 

 

KEY FORMAT 

The key on server side will be generated using Key Generator class which will take image as an argument and will return the 

key of AES algorithm in object of Secret key. 

 

CONCLUSION 

 

The Proposed system provides security in cloud environment with the help of Attribute Based Signature (ABS) in the system the user 

signature (image uploaded by user) it outsourced to the cloud and key is generated by the same. The system proposed consist of the 

key generation logic for cloud server which helps random key generation security for ABS. The proposed system provides data 

security using random key generation in each transaction. The form of data that will be encrypted for sharing will be text and image 
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Abstract- Undoubtedly, we are living in the age of information and knowledge era. The global competition has been increased. It 

becomes very difficult for any organization to survive in intensive competition environment. The main motive of this study to 

determine the linkage between consumer satisfaction, perception of service quality and the environmental factor which foster the 

relationship. For that purpose, we emerge the two models named north American School and Nordic school model and develop a 

combine model named dynamic process model. According to this model, customer perception is nonlinear function. And customer 

main focus on perception rather than expected outcome or result. We develop proposition, and proposition measure through five 

service quality dimensions. Furthermore we develop three propositions, in which two shows significant result while second 

proposition has not found any impact. Five service quality dimensions also used to measure the relationship of customer satisfaction 

and perceived service quality. At the end, it concluded that Tangibility and Responsiveness have high to moderate response (both from 

customer and employee perspective). While remaining dimension shows partial and negative result 

Key Words:  Customer Satisfaction, Perceived Service Quality, Service Quality, Service Quality dimensions 

 

Introduction  

Various researcher defined service quality. From (Bahia et al., 2000) service quality is making the general conclusion (feelings, 

thoughts) about an organizations pre- eminence quality service. The general conclusion made by customer at every step, as customer 

has turn out to be more aware about quality and demand more for it, so customer always prepared to inquire about which type of 

service he received in near future. The conceptualization of service quality has been in the form of what a consumer gives value and 

meet it (Parasuraman et al, 1988; Winsted, 2000). While fundamental dimensions, service quality capacity have accessible and have 

significant discussion, various quality writers have the opinion that quality service has connection between consumers preceding 

opportunities of service and their expectations about service familiarity. Adding together (Kasper et al, 1999; Palmer, 2001) express 

that quality service can be defined as to evaluate and determine how soundly a service is delivered and it equivalent to consumers 

need. (Kotler, 2003) express that an organizations quality service is experienced at each and every step. Consumers always make 

comparison between what they expect and what they actually receive quality service. But when perception of quality service less than 

they expect, then consumer disappointed. When it fulfill their needs, most of the time they utilize service another time. (Parasuraman 

et al, 1994) again define quality service as the divergence of what consumer perceive and expect. However (Gronross, 2001) stated 

that; perceive consumer quality service has two sides or extent: a technical or outcome side and functional or process- related side as 

well. The feature of quality in these days become more significant subject of research in quality service firms, the involvement of 

major factor (quality product or service) of firms contributing in quality service alive in business or difficult to stay in business world 

(East, 1993). Another view about service quality according to (Palmer, 2001) itôs ñfulfill the needs and expectationsò means should 

declare their terms and condition related service quality. A universal approach related to business side presented brief description to 

quality service ótotal uniqueness of any product and service that can convince direct or indirect requirement of customer (Lockwood, 

1994). By providing the initial delivery quality service is very crucial strategy through which they take competitive advantage in 
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overall market. Therefore association between consumer satisfaction, quality service and buying activities has been very significant 

area for exploration (Sivas & Baker- Prewitt, 2000; Pettijohn et al., 1997). Earlier researches about consumer expectations, service 

quality insight the food industry has exposed few crucial traits like costless junk items value (junk items flavor, diet goods), 

characteristics of currency, image, service and brand name (Tam & Yung, 2003; John & Howard, 1998). There are five quality service 

construct; which briefly explained (Parasuraman, Zeithaml, & Berry, 1998) so the research will be conducted on all of these in the 

environment of Pakistan. Stability between consumer as profit making sense and consumer in loss bearing sense can obtain from 

services process that can further facilitate food service to improve more and make it perfect in quality wise. On the other hand, 

providing customer better service, lots of obstacles exist. Thatôs reality that high competition in close at hand food industry has badly 

affected food industry, no matter there is gap exist that from customer adverse criticism from consumer about their services available 

and received expectation mainly to fulfilling the needs of customer during the process stays in the food court be a sign of a gap exist. 

This will be a case study and it will examine that how Pizza Hutt is following the Service Quality dimensions to maintain its Quality 

and control in the process of repositioning itself and expanding its product line. 

Lots of studies have been carried out to investigate the amount of strength of SERVQUAL dimensions on consumer contentment like 

Dinesery produced by (Stevens et al., 1995). Yet, the difference exists between population sample size, cultural norms, background, 

earnings and feelings or emotions are very important to estimate these dimensions. As a result, the purpose of this study to perform a 

connection the gap in the literature by investigating the quality service effect on a customer of Pakistani food court industry. Very few 

researches have been conducted to identify and examine the service quality of Pakistani food industry especially Pizza Hut (Swanson 

& Davis, 2003; Heung et al., 2000). This will be a case study and it will examine that how Pizza Hutt is following the Service Quality 

dimensions to maintain its Quality and control in the process of repositioning itself and expanding its product line. The primary reason 

behind this study is to examine the connection between service quality and factor of satisfaction and rate of patronage in Pizza Hut in 

a developing country or third world country like Pakistan. It will be worth attending interest to understand which factors highly 

influence the service quality perception, satisfaction of customer. The remaining structure of the paper is based on literature review 

with proposition, briefly explain the research methodology. Next would be key findings, conclusion and at the end some limitations, 

future implications would be discussed.  

Literature Review 

From the era of 1990 work on product quality is enduring (Dale & Plunkett, 1990). Somehow, quality service has been broadly 

researched since 1980s. From the available literature, how it is defined and in quality service practice different approaches have been 

accept. (Brogowicz et al., 1990) different approaches could be divided in two different ways. The North American and Nordic schools 

signify these extensive approaches and conceptualizations.The Nordic school plays a very vital role (Gronroos, 1982; 1983; 1984; 

Lehtinen, 1985; Gummesson & Gronroos, 1987 and Ghobadian et al., 1994). On the other hand, the North American School has also 

played a key role (Parasuraman et al., 1985; 1988; 1990; Garvin, 1987; and Haywood- Farmer, 1988). (Brogowicz et al., 1990) both 

school represents the current way of thinking within quality service ground. In 1988, Gronroos express that actually quality is verity of 

resources (Smith, 1993). He explains that quality is used as independent variable, not as a function of resources and not as quality 

efficient .No doubt both variables are very much related to each other (Gronroos finalized that for consumer perception functional 

dimension is very crucial. (Gronroos, 1983) categorized quality service in to two variables: technical quality and non technical quality. 

He also draws the light that quality service experienced by consumer causes his /her potential consumption in future. So our first 

proposition is: 
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P1: The quality service perception would be the result of appraisal process approved by customer. Quality service is the measurement 

of quality service meets the needs of customer desires. 

The quality service conceptualization depends upon fulfilling the customer expectations. (Ghobadian et al., 1994) express that 

customer is involve in delivery process and service process and service outcome both influenced from perception of quality.  

 P2: This will conclude that previous desires can influenced the acquit and quality perception is well prepared.     

(Swan & Comb, 1976) found two constructs for a product or service desire performance. Expressive performance and Instrumental 

performance. Instrumental performance express the tangible distinctiveness of a product (Gronroos, 1983) while Expressive 

performance express the psychological distinctiveness of a product and very much a like functional construct. More like (Gronroos, 

1983; Swan & Comb, 1976) express that for customer satisfaction, instrumental performance is somehow necessary but itôs not 

sufficient. Swan and Comb further also make a review that a satisfied customer will make comment on functional attributes and 

against the technical attributes. (Gronroos, 1987) explained the vitalness of trained and skillful workers for service and manufacturing 

firms. The manufacturers also exist in the same economy world have to learnt the rule of services. 

   He advanced five rules for service quality. Like the writers from the Nordic School, the writers of North American School made 

their contributions from academic and marketing research perspective. Among the contemporary and prolific writers are the 

contributions from (Parasuraman et al., 1985; 1988; 1990). As part of the developments in service quality, they undertook their 

exploratory research during the decades of the 1980s and 1990s. These researchers developed a multi- construct to measure the degree 

of quality service perception.  

The SERVQUAL reviewed and number of researchers makes critically analysis of it (Cronin & Taylor, 1992; 1994; Bolton & Drew, 

1991; Carman, 1990). Most of the research issues under consideration of researchers are perception and expectations of quality. Very 

few researchers have a view that customer perception is very important component and easily measureable (Cronin & Taylor 1992; 

1994; Teas, 1994). (Parasuraman et al., 1994) has taken part in debate of SERVQUAL is beneficial for further modification. The 

overall criticism related to SERVQUAL is that quality is a performance related dimension that is more precisely measure through 

perceptions of customer instead of expectations (Carman 1990; Asubonteng et al., 1996; Brady & Cronin, 2001). Haywood-Farmer 

(1988) have the same point of view that customer finalize quality by comparison of their perceptions not to expectations 

P3: Finally, he propose that both perception and expectation experiential state of mind instead of reality.  

Making a comparison with perceived service quality model from the Nordic School (Gronroos 1993; Ghobadian, 1994) and the GAP 

Analysis model from the North American, School (Boulding et al., 1993; Parasuraman et al., 1988; 1985) advance what they call the 

Dynamic Process model. They conceptualize service quality as performance based and take perceptions and not expectations as the 

foundation for their dynamic model. However, Boulding et al base their model on the perceptions element of (Parasuraman et al., 

1988) five constructs of SERVQUAL items. After a long discussion on it two researchers names (Brady & Cronin, 2001) summarized 

all the discussion that quality service is different concept. The focal point of the discussion is two different aspects of the Nordic and 

American schools.  They find the assumption that Nordic schools conceptualization about service quality in categorized form and 

American school express quality service in expressive forms. One of a qualitative study, break the statement and using the theory of 

Oliverôs and Rust 1994, expressed quality perception is depend on consumer theory assessment of different variables of service 
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measure (1)The employer- customer dealings (Gronroosôs quality function), (2) the environmental factor of service (Parasuraman et 

alôs tangibles dimension), and (3) the consequence (Gronroosôs outcome (Gronroosôs systematical values). 

 (Brady and Cronin, 2001) found in their research that customers perform quality service perception by evaluating it on three 

dimensions of interactions, environment and outcomes, 

Rust and Oliverôs (1994) provide empirical evidence for dimensionalized of these three constructs of quality service. Service quality 

and their facets very much control the customer satisfaction (Finn, 2012). So, itôs very important to identify those constructs which 

impact and  measure the service quality factors. Evan in his study stated five dimensions for service quality. So these factors are; 

ñResponsivenessò is the readiness of employees, all the time available for customer help.  (Lee et al., 2011) Findings also reveal the 

fact those three basic dimensions having multiple sub constructs, which have the combination of consumer perception related to 

quality service.  Findings also indicate that responsiveness, reliability and empathy from the American school (Parasuraman et al., 

1985; 1988) are crucial modifier of sub constructs of quality service because itôs different from direct determinants of quality service, 

other than this is necessary for consumer perception of extra ordinary quality service (Schembri & Sandberg, 2002) sum up quality 

service based on three models: 

1. Perceived service quality (Gronroos, 1993; Ghobadian, 1994) 

2. Gap analysis (Parasuraman et al., 1985; Zeithaml, Parasuraman & Berry, 1990) 

3. Performance-based dynamic process model (Boulding et al., 1993) 

 Schembri and Sandberg both condemn due to limitations of approaches they used, by analysis as third party viewer. They concluded 

this quality service is evaluated and determined the way through researchers conceptualized about consumer perception not about how 

consumer in real experience and conceptualize as first independent party viewer. Both researchers found these models are non 

dynamic, linear, stagnant and useless to extend further understandings, so fulfill above gap they extend this quality service model by 

using interpretive approach to customer experience. Then they propose phenomenography as a methodology for researching and 

finding out about the experiences of consumers. They used interviews in their methodology as well as observations and written 

accounts, this approach permit them to conduct the research that how customer conceptualize quality service and disparity among 

them how it appears between them. This assignment turns up the broad range of variation in quality conceptions as primary guide to 

actions in the customer (Sandberg, 2000). 

 (Yoo & Park, 2007) identified in his research that internal customers play a primary role in service process, serious component in 

advancing the perceived quality service. In addition (Edvardsson, 2005) have declared that quality service perceptions are mostly 

produced during production phase, consumption and delivery process. (Vargo & Luch, 2004) disagree this point of view and 

confessed that service is a kind of competitive advantage and value creation that is displayed in service processes at the time of 

customer needs. Consequently, to fulfill customer needs and desires, provision of service is an essential task for managers in food 

industry while having a challenge to satisfy customers so that they become the potential customer for their food court.  

In the same way (OôNeill & Palmer, 2003) have described that quality service related customer perceptions may huge amount be 

influenced on the basis of their previous experience with a service or product. Another study conducted by (Markovi & Raspor, 2010) 
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and they expressed that ñreliabilityò has included as most significant predictor of perceived quality service. In food industry, his 

construct resolve the customers problems, error- free customer service provider, provide on time service, suitable opening hours of 

food court. 

(Parasuraman et al., 1985 and Zeithaml et al., 1990) distinguished that important element for the survival in any type of business is the 

deliverance of service quality to customers. The service quality is used to find the customer loyalty and customer satisfaction on 

service quality scale (Ravichandran et al., 2010; Rahaman, Abdullah &  Rahman, 2011) . 

An appropriate delivery and services procedure to convene customerôs desires and requirements have now a dayôs become significant 

objective for service organizations. Service procedure expresses the techniques and sequence in which service operating systems work 

and how they make connection between outcome and service experience by customers and valued them (Lovelock et al., 2005). 

(Oakland, 2005; and Kandampully et al., 2001) conducted the research and found that quality service would only be realized when 

organization gave power to their internal customer. Because internal satisfied customer bring more customer for the organization 

(Lovelock et al.,2005). The first construct is Tangibility (which include tangible assets like people, equipment) reliability (individual 

ability to perform a task effectively) next is responsiveness which means (itôs the responsibility of organization to listen internal and 

external customers problem) the next dimension is assurance (assure customer strong relation of trust), empathy (gave individual 

attention to every customer).  

History of Pizza Hut: 

 The world first time familiar to the word ñRestaurantò in 16
th
 century and food which available was highly flavored soup. The late 

18
th
 century, the food courts were available for those people who like to eat outside. In 1765 boullion-seller named Boulanger, ñfit for 

the godsò that was the first modern restaurant. To follow this stance by Pontaille and Roze in 1766 opened a maison de sant® food 

restaurant. So the first Parisian restaurant was found by Beauvilliers in 1782 named Grand Taerne de Londres. The first time 

introduced the concept of food available on menu and served to tables. Furthermore, in Paris who had no family they formed 

customers in the form of businessmen and journalists. With the passage of time, the food industry become more and more 

modernized\updated and established institution. In Wichita USA 1958, two brothers named Frank and Dan had opened a worlds first 

restaurant in 600 dollars. After got success in America, they shifted towards UK in 1973. In London they started their business in a 

small hut, but now they have 700 restaurants only in UK. The C.E.O of the company declared that we entered the market in late 1973, 

but we have still market leader in UK. Now, there are hundreds and thousands of food chain in all over the world (internet source). 

Research Methodology 

Case study is a thick description of an individual or organization. A case study can be on an individual. (Yin, 1981 a, 1981 b) defined 

case study in two actions. First the case study is a  

¶ quantitative examination of study that tried to be find current approach from the perspective of reality, particularly 

¶ There is no any limitation exist between current approach and perspective. 

 Additionally, we used the case study method because itôs very near to our current approach of study. Therefore this distinguishes of 

case study help us to understand different research strategies. The main motive of current approach is to learn about five dimensions of 
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quality service and its implementation in Pizza Hut in Pakistan. The major understanding of this case study will be to learn about 

service quality system and its dimensions that how Pizza Hut implementing the service quality dimensions with ISO Certification 

what are the check and balances about service quality in the organization itself and what is the view customer about it? 

Data Analysis 

There are different data collection methods that can be used as interviews, survey, focus group, field study and ethnography. Our data 

collection method will be interviews, and interviews will be conducted from eight respondents. Four will be taken from organizational 

managers and remaining will conduct from the customers of Pizza Hut. I conducted interviews from customer via mail. On the other 

hand, my group fellow conducted interview of four employees from F10 markaz through face to face interview. So that knows about, 

which service quality dimension is implemented in their organization and what is their view about Pizza Hut. 

ISO 10000- ISO 14999: 

ISO 10001: 2007 

This ISO standard deals with customer satisfaction both individual lays outside organization and internal customer. This standard also 

provides rules and regulation to any food industry. 

ISO 10001: 2014 

This ISO 10002:2014 providing the standard to measure customer complaints, taking feedback on regular basis.  There should be 360 

degree feedback process within pizza hut. 

Another standard ISO 10003:2007 which provide standard to meet and resolve challenges outside the organization (pizza hut). 

ISO 10005: 2005 to continuous improve and satisfied customer by providing safe and healthy food.  

 Customer Perspective 

In the response to reliability dimension of service quality, customerôs shows partial result about pizza hut. (Gronroosôs technical 

quality) according to Gronrooôs most of the time customer give importance to perceived service quality. Is the strong relationship of 

trust and care between management and customer of pizza hut? Overall it shows partial result In the same way (OôNeill & Palmer, 

2003) have described that quality service related customer perceptions may huge amount be influenced on the basis of their previous 

experience with a service or product. (Oakland, 2005; and Kandampully et al., 2001) conducted the research and found that quality 

service can only be achieved if organizations give power to their employees to strengthen quality service constructs. About 

Tangibility, All opinion from customer side remains same and negative side of scale. For empathy, where one is neutral and other one 

is strongly disagree side. All customers related to assurance have strongly disagreed. Employees of PIZZA HUTT have knowledge to 

answer customersô questions.  Only one customer is strongly agreed while remaining shows the partial results. Fast and efficient 

service is provided to customers: one is agreed while remaining is neutral behavior. Findings also reveal the fact those three basic 

dimensions having multiple sub constructs, which have the combination of consumer perception related to quality service.  Findings 

also indicate that responsiveness, reliability and empathy from the American school (Parasuraman et al., 1985; 1988) are crucial 
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modifier of sub constructs of quality service because itôs different from direct determinants of quality service, other than this is 

necessary for consumer perception of extra ordinary quality service (Schembri & Sandberg, 2002) sum up quality service based on 

three models: 

1. Perceived service quality (Gronroos, 1993; Ghobadian, 1994) 

2. Gap analysis (Parasuraman et al., 1985; Zeithaml, Parasuraman & Berry, 1990) 

3. By combining above two different schools of thoughts (models), we found a new model called dynamic process model. By using 

this model we measure the indirect relation of all service dimensions. Which are difficult to measure directly (Zeithaml, Parasuraman 

& Berry, 1990)   

It is also clear that customer come up to the mutual view that service quality dimensions of responsiveness and tangibility are 

interlinked and shows partial and negative outcomes. Summing it up it can be concluded form the results that overall Service Quality 

of Pizza Hutt falls in between a moderate to low (customer perspective) service style as it confirms to the service quality requirements 

as mentioned in literature.                       

 Employees Perspective 

In the response to Reliability dimension of Service Quality, an overall positive response was given by the managers/employees 

proving that Pizza Hutt. The service quality is used to find the employee loyalty and internal customer satisfaction on service quality 

scale (Ravichandran et al., 2010; Rahaman, Abdullah &  Rahman, 2011) .  The employees of Pizza Hutt are of the opinion that they 

fill in up to the standards of Tangibility. For Tangibility, (Swan & Comb, 1976) found two constructs for perceived performance of a 

product or a service: Expressive performance and Instrumental performance. Instrumental performance express the tangible 

distinctiveness of a product (Gronroos, 1983) while Expressive performance express the psychological distinctiveness of a product 

and very much a like functional construct. More like (Gronroos, 1983; Swan & Comb, 1976) express that for internal customer 

satisfaction, instrumental performance is somehow necessary but itôs not sufficient Results show that employees in Pizza Hutt are of 

the view that they are sternly internal customer focused. (Swan & Comb, 1976) found two constructs for perceived performance of a 

product or a service: Expressive performance and Instrumental performance. Instrumental performance express the tangible 

distinctiveness of a product (Gronroos, 1983) while Expressive performance express the psychological distinctiveness of a product 

and very much a like functional construct. More like (Gronroos, 1983; Swan & Comb, 1976) express that for customer satisfaction, 

instrumental performance is somehow necessary but itôs not sufficient. From employer of Pizza Hut assurance (assures courtesy to 

customer and built a relationship of trust); the last construct is empathy (customization or individual attention to every customer). It is 

also clear that employees come up to the mutual view that service quality dimensions of responsiveness and tangibility are fully met as 

they are rapid to customerôs queries providing fast and efficient deliveries. Summing it up it can be concluded form the results that 

overall Service Quality of Pizza Hutt falls in between a high service style as it confirms to the service quality requirements as 

mentioned in literature. 
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Findings 

Topic Findings  Basic conclusion 

Reliability  

 

Findings reveal that instrument 2 

and 3 not directly related to 

reliability. These should be lies in 

tangibility. 

 Customers intermingle the construct 

of reliability and Tangibility, while 

employees are satisfied and highly 

rated 

Tangibility  

 

All tangible facets very much 

represent the tangibility of service 

quality. 

Customers intermingle the construct 

of reliability and Tangibility, while 

employees are satisfied and highly 

rated 

Assurance 

 

In this section we check the 

proposition 1, which depict that 

quality service assure by customer 

It shows partial result. 

 

Empathy 

 

The third proposition also proved by 

farmer (1988): both perception and 

expectation experiential state of 

mind instead of reality.  

 

 

Empathy shows partial result 

Responsiveness The second proposition, have not 

any approval from the literature. 

Majority of customers and 

employees agreed 

Conclusion 

One of a qualitative study, break the statement and using the theory of Oliverôs and Rust 1994, expressed quality perception is depend 

on consumer theory assessment of different variables of service measure (1)The employer- customer dealings (Gronroosôs quality 

function), (2) the environmental factor of service (Parasuraman et alôs tangibles dimension), and (3) the consequence (Gronroosôs 

outcome (Gronroosôs systematical values). By combining above two different schools of thoughts (models), we found a new model 

called dynamic process model.  During comparison with perceived service quality model from the Nordic School (Gronroos 1993; 

Ghobadian, 1994) and the GAP Analysis model from the North American, School (Parasuraman et al., 1985; 1988; Boulding et al., 

1993), we contribute the new model named  Dynamic Process model. Dynamic process model is the combination of both American 

schools. The main purpose of this model is to measure the uncertain nature of customer perception. To sum up Schembri and 

Sandberg, customerôs primary focus on what they perceive instead of expectation. The first dimension is Tangibility. The maximum 

view of customers about this constructs show partial result, while employees give it high to moderate (Gronroosôs technical quality) 

according to Gronrooôs most of the time customer give importance to perceived service quality. Is the strong relationship of trust and 

care between management and customer of pizza hut? Overall it shows partial result. (Oakland, 2005; and Kandampully et al., 2001) 

conducted ). (Oakland, 2005; and Kandampully et al., 2001) conducted the research and found that quality service would only be 

realized when organization gave power to their internal customer. Because internal satisfied customer bring more customer for the 

organization (Lovelock et al.,2005). The first construct is Tangibility (which include tangible assets like people, equipment) reliability 
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(individual ability to perform a task effectively) next is responsiveness which means (itôs the responsibility of organization to listen 

internal and external customers problem) the next dimension is assurance (assure customer strong relation of trust), empathy (gave 

individual attention to every customer).Only one customer satisfied out of 4 customers (Oakland., 2005).Most of the customer 

intermingle the dimensions named Responsiveness and Empathy. Finally it is concluded two dimensions of service quality (both 

customer and employee perspective) named: Tangibility and Responsiveness, demonstrated high to moderate outcome while 

remaining depict partial and negative result. 

Limitations and Recommendation 

The first and foremost limitation of our study is time constraint. Because it is conducted only one semester duration. Second factor 

which create an obstacle is taking only five dimensions of service quality. And third limitation factor, it is only conducted in food 

industry. For further research, the study should be conducted longitudinal. New researcher should choose some other factors other 

than customer satisfaction and quality service. And research should be implemented on other fields or sectors like banks, 

telecommunication etc. Because this case study only present the information of pizza hut. To collect more valid data, itôs necessary to 

implement other sectors as well. The new researchers should take other manufacturing quality dimensions instead of service quality  
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AbstractðEver since the debut of wireless technology, electronic commerce has developed to such an extent to provide 

convenience, comfort and efficiency in day-to-day life. In this paper, we discuss a ground-breaking concept of RFID based smart 

shopping cart in the field of retail merchandise. Our whole shopping experience is often marred by the long checkout lines. Soon we 

can end this problem by replacing the ubiquitous Universal Product Code (UPC) bar code by smart labels, known as radio frequency 

identification (RFID) tag. The key idea here is to provide assistance in everyday shopping in terms of reduction in time spent, 

eliminating the daily hassle of locating the right product and standing in long lines. The primary goal is to provide a technology 

oriented, reduced cost, time saving, hassle free, commercially oriented system for an enhanced shopping experience. 

.Keywordsð RFID (radio frequency identification), ZigBee, universal product code(UPC) 

.  introduction: 

    With the growing economy, urbanization, industrial growth in recent years, there has been a significant change in the global market. 

With the grocery sector playing an important part in the worldwide economy, it has become one of the most convenient and diverse 

business across the globe. The emergence of RFID makes the traditional retail process faster, transparent and efficient. With the 

proposed system, soon, when the UPC codes would be replaced by RFID tags these tags would communicate with an electronic reader 

(through an infrared sensor) that will detect every item in the cart and this reader would be connected to a large network that will send 

information of the products to the retailer and product manufacturers (through ZigBee). The bank will be notified and the amount of 

the bill would be deducted from oneôs account.no lines. No waiting. This smart shopping cart secures mobility of consumers and 

accelerates their purchasing thereby enhancing their shopping experience along with making the inventory control easier for the store 

management. 

 

A comparison between the existing system and our proposed system is as shown below: 

 

EXISTING SYSTEM PROPOSED SYSTEM 

       Person is required to read barcode on     

product.  

Barcode must be visible on the surface of product.  

Line of sight required to a read barcode. 

The readability of barcodes can be impaired by 

dirt, moisture, abrasion, or packaging contours  

Short reading distance.  

Barcode does not have READ & WRITE 

capability 

 

Automatic reading of RFID tag from product.   

RFID can be placed inside the product 

No line of sight required to read RFID.   

RFID tags are not affected by such conditions.  

Long reading distance.  

RFID tag having READ & WRITE capability.  

 

 

 

 

SYSTEM ARCHITECTURE : 

The architectural implementation of the system and the main end of the system is to allow the consumer a new enhanced way of 

shopping. The normal shopping experience till date, after the invent of various supermarkets is: 1] enter the store 2] take a trolley and 

push it around the entire store in search of the products needed 3] load them into the trolley 4] stand in queue 5] pay the bill 6] exit 

from store. From the proposed model, the usage of RFID comprehends benefits such as consequent reduction in product cost, reduced 

human intervention and labour cost, availability of accessing the real time information about the diverse products inside the shopping 

cart. The necessary requirements for the proposed system are: 
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mailto:kkripa_24@yahoo.com


(ÕÛÌÙÕÈÛÐÖÕÈÓɯ)ÖÜÙÕÈÓɯÖÍɯ$ÕÎÐÕÌÌÙÐÕÎɯ1ÌÚÌÈÙÊÏɯÈÕËɯ&ÌÕÌÙÈÓɯ2ÊÐÌÕÊÌɯ5ÖÓÜÔÌɯƗȮɯ(ÚÚÜÌɯƖȮɯɯ,ÈÙÊÏ- ×ÙÐÓȮɯƖƔƕƙɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ 

ISSN 2091-2730 

276                                                                                                   www.ijergs.org   

FREQUENCY MODE RANGE TRANSFER 

RANGE 

PENETRATING 

CAPABILITY  

125-135 kHz Passive  Short range (up to 

0.5m) 

low  Liquid  

13.56 MHz Passive Medium range (up 

to 1.5m)  

Moderate  Liquid   

860-930 MHz Passive  Medium range(up 

to 5m) 

Moderate to high  Liquid and metal  

433 MHz Active  Ultra long range 

(up to 100m) 

High  Liquid and metal  

2.45 GHz Active  Long range (up to 

10m) 

Very high  Liquid and metal  

 

WORKING OF RFID TECHNOLOGY:  

 

 

Every RFID system the transponder Tags contain information 

Information can be as little as a single binary bit, or large array of bits like an identity code, personal medical information, or literally 

any type of information that can be stored in digital binary format 

Reader generates RF carrier sine waves  

Once tag receives sufficient energy, Tags output transistor shunts the coil corresponding to the data being clocked out of memory array 

Reader performed digital data encoding.  
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WORKING OF SMART SHOPPING CART: 
When a customer with the cart enters a shopping aisle, the cart is brought in range of the IR Receiver and the microcontroller checks 

for the aisle information code.  The aisle information code is transmitted over the ZigBee wireless from the cart to the server.  Based 

on the aisle number received the database is queried and relevant information is retrieved and transmitted to the cart via the ZigBee 

module. The received information is stored in the EEPROM present on the cart. This serves as a temporary database until the customer 
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exits the particular aisle that he/she is in. The relevant products information is displayed on the display unit. Every product has an 

RFID tag which contains a Unique ID. These IDôs are fed in the database assigned to the corresponding products. 

If there needs to be a purchase done, then that product can be dropped in the cart where the RFID reader reads the tag. The information 

of the product is extracted and displayed on the LCD screen. At the same time billing information is also updated. Upon exit of the 

aisle, the aisle info is sent to the server along with details of purchase. Server then stores them in the database. These steps are 

repeated until the end of shopping button is pressed. Once the ñCompleteò button is pressed there is an option provided to end the 

shopping with the same products or to delete some of the products from the cart. This goes by the customer choice. At the end of 

shopping, the customer can straight away pay the bill and leave.  Inventory status of the products is also updated at the end of 

shopping.  

 

PROBLEM FORMULATION: 

Once the consumer gets his desired product from the shelf in the retail store and puts it into the cart, the RFID reader reads the tag on 

the product and the product information is displayed on the LCD screen. Side by side, the billing information is also updated. The 

working of the smart shopping cart can be explained in the following steps: 

1) When shoppers with the cart press ñstart buttonò the system turns ON and then all the components such as RFID reader, 

microcontroller and ZigBee start working.  

2) Every product has an RFID tag which contains a unique id. They are fed in the database assigned to the corresponding products.  

3) When the shopper puts any product in the cart then the tag is read by the RFID reader. The information of the product is extracted 

and displayed on the LCD screen. Also side by side, the billing information is also updated.  

4) These steps are repeated until the end of shopping button is pressed. Once the ñEnd Shoppingò button is pressed the total bill is send 

to master pc via Wi-Fi (ZigBee).  

5) There is also an option provided to delete some of the products from the cart and the bill will be updated accordingly, this goes by 

the customer choice.  

6) At the end of shopping, the customer can straight away pay the bill and leave.  

7) Inventory status of the products is also updated at the end of shopping. 

 

A simplified explanation is provided through the following flowchart: 
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PROJECT SIMULATION: 

The following test case scenarios were used in the integrated system testing to prove the working of the developed system.  

a) Shopping cart and server communication using the wireless ZigBee module  

b) Identifying items based on RFID tags and synchronizing with central database.  

c) Automatic billing  

d) Display the product name & price.  

e) Complete listings of the products along with their price on LCD display.  

f) Update inventory in the central system upon each purchase of a product.  

g) Automatic billing update when the products are dropped in the cart or removed from the cart.  

h) Display of total bill on the master pc.  All test cases were successfully tested. The system developed is user friendly and no special 

training is required to use the cart. 

 

CONCLUSION: 
The intended objectives were successfully achieved in the prototype model developed. The developed model has easy access, is 

economical and showcases an intelligent and easy shopping experience to reduce time, energy of the consumers. There are a few 

challenges/drawbacks to be resolved to make the proposed system more robust, but there is also no doubt that with the RFID having a 

wide scope in supply chain management, the proposed model has the potential to improve and ease the basic retail experience to a 

great extent. 
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