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Message from Associat&ditor In Chief

Let me first of all take this opportunity to wish all our readers a veryphapeaceful and
prosperous year ahead

4 = This is theSeconf Issue of the~orth Volume of International Journal of Engineering Reseatr
,‘w‘\‘c and General Science. A total @23 researclarticlesarepublishedand | sincerely hope that eac
RN 8| >

[ one of thes providessome significant staulation to a reasonable segment of our community
ar gy '] -
= = readers.

In this issue, we have focused mainly on itheovative solutiongor latest challenges. We also welcomenore research
oriented ideas in our upcoming Issues

Aut horé6s response for this issue wafomrmarg kduntriesh thisigsuer|i

but our technical team and editor mensbacceptedvery less number of researchpeas for the publication. We have
provided editors feedback for every rejected as well as acceapeiiso that auth@acanwork outin the weakness more
and we shall accept the paper in near future. We apologize for the inconvenient caused for rajeotedit | hope our
edito® &eedback helps you discover mdrerizonsfor your research work.

| would like to take this opportunity to thank each and every writer for their contribution and would like to thank
International Journal of EngineegrResearch and General Science (IJERGS) technicalaedraditormemberfor their
hard work for the development of research in the wibndugh IJERGS

Last, but not the least my special thanks and gratitegels to go to all our fellow friends and sogprs. Your help is
greatly appreciated. | hope our reader will find papers educatiohand entertaining as well. Our team halme good
job however, this issue may possibly have some drawbamkd, therefore constructive suggestions for furthe
improvement shall be warmly welcomed.

Er. Pragyan Bhattarai
AssociateEditor-in-Chief, P&REC,
International Journal of Engineering Research and General Science

E-mail -Pragyan@ijergs.org
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Suburbanization Cas for Engineeringship as 1 Tier Government Industry
Intrinsic Partner

Onyema K. N (M.Sc. (Lagos), Highway and Transport, MNSE, COREN)

'Department of Civil Engineering, Federal University of Technology, Adj. (IMSU), Owerri Nigeria
(kconyema@yah00.COlkas063369743

ABSTRACT - This paper presents a concept for a primary government industry character (intrinsic partner) on transportatio
management as engineering rules guided. The intrinsic is cona@svad aristocratic function in government industry, required
balance an exploratory partner. The intrinsic and explorer form a mutual government industry though exclusxesiarae. These
offer their unique governmental services on defined bgpisal of their exclusive provisions and projects. In layouts as sugges
suburbanization is introduced as pivoting to rural and urban concepts of land use. Its aim being to introduce an eplgtiearing
for connecting rural and urban land use chgks. Arguably, the suburban in concept is actually the locus of effective managem
commuter transport flow. If viewed as such, a first tier government industry portfolio could act effectively as an enyifoeeash
meaningful statavorks promoting.By such it discourages pressure on arbitrary migration and leaves a lot of room for issy
functional coordinating of specific industries. This it does allowing specific facilitator of goals for this partner imngentr
i ndust r y&nad mangeensepnatr tport fol i o (suburbanization roles) at
and motivations as engineership for living and active designing.

KEYWORDS: Commuter, Locus, Portfolio, Locals and Engineership
1.0 INTRODUCTION

The state of opinions that are decisive in the course of events is a gain through understanding troubled period of higisripyPé¢
studying the achievements of leaders, we may be able to entrust the destiny of our nations to the hands of the riglaidseirof
the future and not on failures of leaders. For a study of such sort to be meaningful it has to be situated within tbé eceméxthat

happened at the time. Such context of evé@suntokun, 1987)cover the lie of the area (such as cloth weaving and dyein
l ongevity (even at the age of seventy, Il brahim was ker@t
without him particularly in the evening), leaving home (Kashimatsixyedrsd | eft t he cosy comforf
school), concept of school as new (Kashim had a happy life in school and always wanted to learn new things), new dpsgilati

came from all over the North to attend this school and thesstshjaught are listed), recreation observation (... the journey to Kats
though long and timeonsuming, was an enjoyable experience for the boys), tracing the roots and epitome of legacy (his suc
attainment paved the way for a warm embraceestern education).

Osuntokunés book perceptions on Kashim I brahim and com
Kashi mbds concept of political |l eader ship i s sriman bre fordonlsto
debate 6the government that governs effectively i n ettemnal

forces that many African countries are ftaeadodowi Thé. nHt s

trend is characteristic of the issue to combat by the intrinsic government partner. This is as the case highlighted WwihdGa
nevertheless dedicated his book to ... Hako, that vowed he would never attend thenahit6 s s c ho ol whi |
(Garba, 1989) As so, Kashim | brahimés | ife epitomises hybridi
attainment paved the way for a warm embrace of Western oludyy the aristocracy and the ulema of Borno of whom he wal
representativ€Osuntokun, 1987) Though there is fancy of O6newd in doctri

The challengesand confct of heritage is the intrinsic partner s ba
explorer, who is much as a visitsightseeing. Explorers as new arrivals balance the intrinsic government character. The ass
state of thee x pl orer is as the account of John Edwarddés politi
(Young,2010)sayi ng: Ot he person who can give us h o paeurags ustoliaece the
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realities of 1ifed. Li fe i nevioneaGrdwing uprequires s tocabceph that people ars de¢
flawed sometimes and one just recovers his equilibrium in persevering time.

2.0 BACKGROUND

Sir Kashim as a typical intrinsic role player continues work duties at retirement who began life as a Borno patriot and N
Nigerian defender to Nigerian nationalisthis is the way it should be and this is the way it had better(@suntokun, 1987) Garba
J M also is such a case as described. He recounted his growing up (Belnéa, 1989) 0those were my (¢
caution one evening being chased by some Kanuri boys of curgvit 6 excl ai mi ng af uno.

The history of urbanism is largely the narration of the eras of town founders from the origins of the city down to comnterapor

wwu

2phy N

orthe

ra

3}

towns (Carter, 1995). The growth of ur ban wmiximiteéascsoneasyss hainglh wéacyisrdoc ulme aec

el ements as o6float in spaced rather than a struct uadedoad
system, it is necessary to know the distribution and performandee df&ffic on existing roads. This is useful in predicting futu

el a
re

traffic behaviour, determining justification for alterations and priorities for road improvement. In almost all planniieg, stud

measurement of traffic flows and speeds are needed. Incediteasurement of stop times and their frequency are necessary. T
characteristics vary in cycles of hourly, daily, monthly/yearly patterns. Other characteristics are weather, directibnabdisind
traffic composition.

Garba description tyg#s suburban habitation platform as idealization, growth and living that is such is a worthy preference
engi neered. As he wrote 6éour adventure | eft no part elptfe
village squae served the combined functions of a club, school, daateand a place of general congregation. On the sideline,
presence of so many horses in town was our opportunity. We knew where the best green grass was to be found and our r
ample. Atdate Yerwa market had changed completetyfar cry from the days of the twenties. It is so completely different that i
like visiting a new place in a different country.

Further, he wrote, his grandfather did not hide disappointment and fearsnat @eg apparent disintegration of the family. Why di
he want to go to his father at Kano rather than r emaion
escape from his severitieso. T theilengebt gourney he hundértook thenoAw poamag hes
settled down in Kano, One Fatu wasted no time in utilising his idle hours and turning them to profitable ends. Workiily aod w
market, he sold more in a day. Life went on like this until  eése friend of his father, who was to completely change the direc
of his whole life, appeared on the scene.

Garbabés coming to age included | essons on cooking, peuspne
(male,female, etc.), resubbriented intensive school and language(s) instructions, personal undivided attention to studies, intef
with senior heritage (layodtabiting) intrinsic workers and staff. As time went on he was considered experienced engugh t
lectures on his own. The idea of deploying mats&sed original entrepreneurship efforts was to write about the plight of internati
issues from firshand experience. Such becomes useful to developing first land owners to proffer solutioasptimtth of
international relations and the general being of greater importance. Such is the characteristic backing postings tauogatione
such as on agriculture, plantation businesses, and extra syllabiedemiin information. Such information dludes general
conservation needs, tours and personal plans making or development abilities. Such are necessary to establish a rEpuidtia
and effective agriculturatoncept education. In addition to as describe, technolekjicdl educations reqré early report or letter
writing experiences and leadership training abilities covering supervision, superintehigentleputyship, industrial and
manufacturing development, development of interviews, secresduilgd and external affairs headshiprrespondencship, concepts
of regional and suburban designs, considerable experience places, quadrangle designs, occupational development ripatiielic
duties and placements, franchise and amorphous cases, artefacts designing (material dpdnewsiand saddles, self grooming
religion and languages centres, and decisive role development. All these come as place focus for heritage approach
patterning.

The concepts of central, regional, neighbourhood and local market business vakid r i ¢t s a r-aut. That s therooricept,
of principal locus districts (central locus theory) with the idea of attached developments to central place theory iguorgdh&
interactions under a suburban concept will require a synergistitmuter zone development covering systematic business
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residential layout, all as business value of their kind. Associated with typical urban scenario traffic management asie two ba

concepts:

1. Provision of mass transit so that, as much as possillateicars are removed,
2. Forbidding use of cars in the congested central areas.

There are two closely associated paradoxes which are immediately generated by an approach to transport in townsthgteHe st

is

movement of people and goods is a consegei®f the extension of langses but at the same time, it is the ease of movement which

reinforces extension. Aside layout extension, transport as a (major) consumer of static space is a numeral issue witarthtéhatg

the o6extent t othetity shéuld becavmatteeaf privaie choice or public provision, hence the degree to which it is
Acl-mssedoo. T h e -planring scppe caversacansideratioroaf trip generation, modal split, trip destination and foute.
In addition to thetransport, it is necessary to consider the components of city development, solving the interactions of both| mark
forces and planning. A strategy for reducing economic competition for land based on developing commuter zone areas (subur
areas) and conving existing cities to satellite cities will require the concept of radial expansion conceived as commuter movemen

not as habitation limiting.

There are three principal types of major road patterns in the urban areas ¢@iEtgiterty, 1974). gridiron, linear and radial.
Gridiron is a pattern of rectangular layout system based on the ease of survey set out using straight lines and reciaigates.c

Such produces monotonously long streets flanked by dull blocksiilofing. It may need tall buildings to break the effect of this

monotony on the occupants. Nevertheless, it has considerable-tnaffing advantages, encouraging even spread of traffic over|the

grid and the consequence of the impact of a particularesteg point is minimized. It facilitates the imposition of -oveey street
system. Introducing diagonal connect to this rectangular system to reduce the length of travel help to reduce theeoirenabted

by this system. However, this may affect guehitectural development. Linear is a traffic flow pattern canalized into one mgjor

roadway. This type historically was developed as a result of topographic difficulties. Radial is a road system sprefadingaoyt
centre, idealized as connecting neawris. The radial system captures the required engineering for a central place theory in the

forn

of ring road radius covering the CBD scope. In the simplest form there are five basic engineering options in a ring tioasl plan

(figure 2.1):
Source: Direct Radial Ac Radial Grid Radials Ring
The shortest . Intermediate Intermediate Longest arc
. Shortest arc optio . . . ) ;
route option equality option 1 | equality option 2 option
Direct Radial Arc Grid Radial Ring

D S

(O'Flaherty, 1974)

FIGURE 2.1: BASIC RING ROAD CONCEPTS

3.0 METHODOLOGY
Table 3.1shows the mapping basis. It guides the layout designs to cover the planning strétéhas ghown.

TABLE 3.1 MAPPING BASIS OF COMMUTER LOCUS SUBURBANIZATION

Tag (A) Objective (B) Tech (C) Route (D) Engineering (E) Balance
Character Character Implicati on Choice
1 Ease of Movement Line Direct Shortest Journey Extraction | Neighbourhood District
2 Private Cars Rerouting| Curve Connect Average Route Choice Regional District

8 www.ijergs.org
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3 Land Use Extension Network Grid Longest Modal Choi@ Central District

4 Forbidding Cars in

Congested Central Ared Time Jam Divergence Destination Local Market District

The mapping basis is used as a projectsod | ocal s ub decibion
slate (Appendix Table A.1).

Following the layout slate decisions, the strategic management operations are shared between the intrinsic and exienastay
co-role players in the activity of the government industry. The intrinsic player takesatieoh competence while the explorato

partner lags at daft issues (Table 3.2).

TABLE 3.2 THE MUTUAL INDUSTRY OPERATIONAL MODULE

Obijective on Intrinsic Objective on Exploratory Inequality Industry Size
Basis Player Player (Slack/Surplus) Limits
Establisiments 2 units of Time Size 1 unit of Time Size S vlishment
Slots Slots Value
cAONAART T A G EAOXG®E an'Qo Q Objective
Function

4.0 DISCUSSION AND CONCLUSION

Engineering is as much a science concept as scieetfe itewever, engineering is not science (it has its own characteristic sciel

I't leads to what is simply called 6problem sol vi n gdedtobam
problem solutions (if not, science atandards or mathematics may just be sufficient for works). Much of the classroom stu
engineering courses is the study of the sciences. However, in everyday -sgiplications, engineering as a concept or practi
replaces science as an idea ofuratlaws of phenomenal characteristic responses. Engineering is the use of science. The n
engineering decision steps are:

1. Area survey and case analysis
2. Basic solution option or process identification
3. Case competitions, specific to basic solutiptian or process
4. Definition of intrinsic basic solution and integrated competitions matrices on processes scope alternatives
5. Matrices mathematics, composite solutions and outcomes review
6. Solution parameterso6 Trajectory and Technical plans
7. Standareresults communication extracting
REFERENCES:
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APPENDIX

The following table A.1 is the decisions slate:

TABLE A.1

SUBURBANIZATION LAYOUT DECISIONS SLATE

Decisions Slate

SIN Layout Projects Description Land Use: A, B, C Travet D Route: E
1| 2 3 4 1123 213]|4
1 | Heritage Staff Futuresd view i
analysis projects
2 | Conflict Mitigation Early education and vernacul{ - i i i
studies projects
3 |Growt hds Bu|lLectures, presentation ar
scouts projects
4 | Farms First hand locusgro districts.
Agricultural projects
5 | Improvement &| Education and Improved focu
Reserves relief projects
6 | Conservation &| Status quo and edmlance
Reserves projects
7 | Structures & Distinction | Instructive remarks and qualit
projects
8 | Naivety Bags Guests and welcome ba(
reputation and thesis projects
9 | Visits Places upgrade and intermedi:
projects
10 | Pure Business Supervisory projects of basi
business plans an
recommendations
11 | Superintendenrship Oversight and new businet
development projects
12 | Inspectorship New boss and market projects
13 | Industrial Development | Factory network and priority
projects.  Industry  weathe
mitigation technique projects
14 | Interviews Assessment duties ar|
consulting set ups projects
15 | Headship/Positional Liaison and local
correspondence offices project
16 | Correspondence Office§ Ambassadorial and internation
correspondence projects
17 | Reserves Desigl Vacation and casual leay
Districts projects
18 | Considerable Experienc| Expatriate and  emergeng
guarters projects
19 | City Designs Quadrants design and min
neighbourhood suburbs projeci
20 | Occupational Development plans framing ar
Development adapting projects
21 | Alternative/Similar Joh New jobs and job expansig
Replacements projects
22 | Franchise & Purposes | Affiliated institutions
development projects
23 | Art, Languages & Economic gains stabilizationg
Anxiety art and symbolic structure
projects
24 | News & Saddle Local reports and developme
projects. Return to heritag
10 www.ijergs.org
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Decisions Slate
SIN Layout Projects Description Land Use: A, B, C Travet D Route: E
1| 2 3 4 1123 213]4
projects
25 | Self Grooming Intensive study and pregt
teaming projects
26 | Belief Extractions of religieworks
tenets, technology an
development studies projects
27 | Decisive Role| Advanced quadrant designs {
Development mini  society and  civil
engineering cases or challenge
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Abstractd Ol d aged or disabled persons who candét wal k are mg

wwu

st

sophisticated andfficient manner by very little effort. The problem is that there is no anybody who is always with them for 24 hours.

Speech recognition can be used to serve the old aged or disable persons and to give a full control to them so thaotivey atlay| c

the appliances of home. Traditional home automation systems are not cost effective and they are not suitable for agingspmpulation

disable persons. This paper presents an effective method to overcome these problems. We have designed and impleroesited
reliable, efficient and secure speech operated system for home appliances especially for persons with disabilities woodoahe

home. This system is both software and hardware designed using MATLAB R2009a. This system is divided into thpagsmai

a lov

n

namely voice train process, voice recognition process and integration of hardware with MATLAB. This system used speak

dependent method. This proposed design is novel in the way that it is controlling loads by speech recognition using MAThAB
on/off loads via parallel port of a computer.

to

Keywordss Speaker ldentification, Speech operated system, Home Automation system, Home Appliances, Aging populatior

Speech Recognition, MATLAB Coding.

l. I NTRODUCTI ON

Speech Recognition Systems have becomads@nced and mainstream that business and health care professionals are turp
speech recognition solutions for everything from providing telephone support to writing medical reports [1, 2].

In many homes there are many people who are old aged bridisad and t hey candt wal k. And
them for 24 hours. There are people who look after them in periodic intervals. The problem is that when a people \is#ts ihism
might not necessary that they needs them butlthaged or disabled person may need a person when he/she is not present with

ing t

t |

then

Hence home automation systems play a crucial role for elderly or disable persons, so that they can feel comfortableniratepend

Secure.

Voice activated technology is rapidly developing area of the computer world. Today, many devices incorporate voice actiyation
technology so certain functions of the device can be performed based on voice commands. For example, many home appliance

equipped with voicectivated techology as to allow a consumer to orally command, for example, a lightstgnsyto power on by

using voice commands. Such a feature is particularly advantageous when a person cannot manually activate a devicerbegause
hands are occupied or the devieitch is in an inconvenient place. For example, one may be carrying groceries into a house|and |

unable to manually activate the light switch, consequently, if the lighting system in the house has voice activatedyt¢chreing
the personmay simpyay, for exampl e, Al [3phts ond to activate the |

Speech recognition is the process by which a computer (or other type of machine) identifies spoken words. Basicallyalkimgans

to your computer, and having it correctly recognize what yewsaying. This is the key to any speech related applicafibere are a

number ways to do this but the basic principle is to somehow extract certain key features from the uttered speecheahdhibsm tr

features as the key to recognizing the word wihenuttered agaid].

12 www.ijergs.org
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In this research paper, a low cost, reliable, efficient and s&peaker identification basdtbme automation system is presente
which utilizesthe use of biometric method such as human voice as a directive to activate anmgabkggpliances. This objective
makes the humanés voice as an input to the system amdndt
right command can activate the appliances. This produces and improves the securitytheveystem.

This research paper is bas@i5 sections. Section Il is based literature review and reviews the common techniques and meth
usedfor Home Automation systemsSection 11l is basednthe methods and techniques whigl have used foSpe&er Identification

basedHome Automation system and describe our contribution as well. Section 1V is draseslilts and discussions, and reflects the

results obtained from research work. Section V is bagsanclusions and future recommendations anttlemes the research pape
with the important suggestions and findings from the carried out ressarkh

Il. LITERATURE REVIEW

Several techniques and methods are avaifabldome automation system. The common methods are gsien

1. Home Automation Systemusing GSM Technology

Home Automation Systems are mostly developed by using microcontroller as a central controlliigeu@ientral Control Unit is
the hub and brain of a home automation system\&.consider three options for communication with GSsimely SMS based,
GPRS based and DTMF based Home Automation systems. Home appliance control system provides security on detection o

wwu

d

hi

ods

I

f intru

via SMS using GSM technology [6]. In this system, user sends SMS from mobile phone to the GSM module contiected w

Microcontroller and on the basis of SMS various appliances in the home are turned on/off. This system provides moéilisp to
that user can turn on/off appliances from anywhere in the world. However it is not possible to implement this systéme wherés
old aged or disabled with illness due to the main two reasons. The first main reason is that to use this system &nmertheusse
of mobile for sending SMS generally old aged p eondi®providing r
mobile phone to each old aged or disabled person is not cost effective. GPRS based technology uses a webcam to sidan
pictures of the home to its ownerds mobil e t hr onitahis/h&pHRiR.
constantly to successfully defend against intrusion detection. In DTMF based Home Automation system user calls a SIM
assigned to the home and presses the digits onaDTMEiiorme. Theh
tone is received and decoded by the GSM module at home using a DTMF decoder. The decoded instructions are pas
microcontroller so that user commands can be implemented at home [7].-Da3¢B home security systems also have Hesiurity

flaws. They are vulnerabl e t o[8]fiThismmay cansg whale home netsvgrkoto caash. d e s ¢

2. Home Automation System via Gesture Recognition System

Traditional input systems for interaction with machines include keylspgoystick or the mouse. Those suffering from physig
handicaps such as Carpel Tunnel Syndrome, Rheumatoid Arthritis or Quadriplegia may be unable to use such forms ahing
that case Gesture recognition is used for Home Automagiesture reognition is not based on voice commands but, rather, allow

us

ot
n vide
|
num
on
sed t

al
ut [9]
s a

device to recognize certain gestures [Bfis approach does not require any technical knowledge (like in SMS based automation

system). Old aged or disabled will use his/her hand to contrébapps. By using a simple webcam the images will be taken and
be processed at Laptop in MATLAB software and once a particular gesture is recognized then the corresponding actiof
performed [9]. Although it is a sophisticated solution but wideh aged or disabled person is not able to move hand and when
can only shake hand then hand detection may not accurately detected and the chance of false alarm is more in thisdpj
mostly the hand gesture recognition is done by detectinguitmai skin color and so because of this the background of the hand
be a norskin color background with fixed distance between hand and the camera. Moreover for the smooth working of syste
must be a proper arrangement of lighting always. Gestm@gnition system can be used in various applications like Virtual rea
games and sign language. Sign language is an important case of communicative gestures [10, 11]. Sign language forgthe
American Sign Language) is an example that hasived significant attention in the gesture literature [12, 13, 145hd

3. Home Automation System using Bluetooth, WIFI, WSN and Zigbee Technologies

Many Wireless Technologies like RF, Wi, Bluetooth and Zigbee have been developed and remote mogigystems using these
technologies are popular due to flexibility, low operating charges, etc [16]. Bluetooth looks like an attractive commun
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technology for creating smart homes. It is cheap, easy, and quick to set up. People are already fantiimtechnology; however

Bluetoothcommunicationshouldonly be usedon occasionsvherethereis a need for quickshortlived network communication
with little concernfor security. Limitations include, they have maximum communication range of 100neah ¢dnditions, and it

wwu

has high power consumption [7]. It has serious security concerns such as eavesdropping and weak encryption as disgcusse

M.Ryan [17]. Other wireless technologies like WIFI, WSN and Zigbee have very high developing and deployshehtectn
needs of motes, sensors, and radio transceivers etc, spread over a large area. Further it is difficult to upgradengristiogato
control system with remote control capabilities [16]. Moreover they are commonly used by mobile users, ttormearitor and
control their home appliances remotely; hence these technologies are not suitable for aging populations.

1. DESI aNO MPLEMENTAOFSOMNEAKERENTI! FI CRAASEDNOMEAUT OMATISONSTE M

THROUGHEER®RECOGNI Tl ON
The blockdiagramof Speaker Identification based Home Automation system using speech recognition isistigure 1.

.

Load-1 Load2

— Micropl Laptop

r

MATLAB

Speech Acquisition ——3{Butterworth Filter % Silence Detection %fﬁ;ﬁﬂgeaﬁe:‘ — Controlling Loads |
‘ector Quantization|

Figure 1 Block Diagram of Speech Operated System for Home Appliances

Speaker Identification based Home Automation system using speech recognition isastlioneliable, efficient and secure metho
for Home Automation System.

As previously told paper is divided into three main parts which are Voice Training Process, Voice Testing Process diwh loted
Hardware with the MATLAB. The system used is spealegendant method that means user has to record his/her voice before
the system. Various steps involved in Speaker Identification based Home Automation system using speech recognitiomis
figure 1.

A. Voice Training Process

In voice training pocess the first step is acquisition of speech. Built in Microphone in laptop is utilized for Speech Acquisitio
then speech acquisition device is installed by simply Connecting the Microphone with laptop via sound card input pomt biegeg
a furction is created, which will record speech in MATLAB. In third step recorded speech is played on laptop based audid
device. Fourth step is to write acquired speech in MATLAB and .Wav file is created. In fifth step .wav file is loaded iIABJATL
order to read the saved speech and in sixth step saved speech is acquired. In seventh step it is filtered out throemgbottie tartt
pass filter. Butterworth filter is used because it is the best compromise between attenuation and phase reapasendtripple in

ra
using
show

N, anc

outp

the pass band or the stop band. After that it is saved in the computer memory so that it can be matched with inconsm@futteran

speech. In this research work user has uttered two training voices to control the load. These utlesed wor e A CL OSE
Now all above steps are applied to these uttered words. Silence detection or Voice Activity Detection (VAD) is used in
processing, which is used to detect presence or absence of human speech. VAD is used here tosteaetjyateesses when ther

14 www.ijergs.org
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is a silence or nespeech section in audio session. Short time Fourier transforms is performed successfully so that for each i

speech, the part of containing high frequency component is extracted. Actually here in MABH&B 2500 samples per word arg
created for feature extraction.

B. Voice Testing Process

In voice testing process the user has uttered two different words each process. One word is same as which was tnaiimgd
phase was ACLOSEO HMond Dhéremrbonk utt &irOLPE si gnals are fur

which are already used in Voice Training Process. Like voice training process, 2500 samples per word are also crenfedtheze
extraction. These testing signalee used to match with trained signals to authenticate the desired speech. There are various
matching techniques used in MATLAB, from which Vector Quantization method is used in this research paper. Vector Quisnti
a process of mapping vecs from a big vector space to a finite number of regions in that space. In the testing phase, a §
specific Vector Quantization codebook is generated for each known speaker by clustering his/her testing acoustic vectors.

C. Integration of Hardware withthe MATLAB

Once all speech processing operations are completed now the final step is to perform a particular action related spdhdingrr
particular detected signal. There are two different loads that can be controlled via two different kinslscbéspThese loads ar
bulb and LED (light emitting diode). Loads can be different like fan, tube light, electronic room lock etc. Initiallydiéeidsd to use
microcontroller for controlling loads based on speech recognition. As landline telephobe taed for controlling various home
equipments. It was almost near to be implemented for the Speech Operated System but later on found that it was expe
complex as compared to the approach which we have discussed in this research papempprodth parallel port (R332) of a
computer is interfaced with the MATLAB and corresponding loads are turned on and off with the help of relays. This appr
simple and very less expensive as compared to other approaches. The block diagram ofreiaate Hasign is shown figure 2.

olololojolo)elelelclele]o
clelolclalolol0 GAOIORD)

Relayl 1 S T.oad

— UNL2003—

SvDC

Figure 2 Block Diagram of whole Hardware Design

Figure 2 is showing over all hardware circuit of the project. A DC voltage2ofolts will come out from the parallel port (RS2) of
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a computer and this voltage will be input to the UNL2003 IC where this IC will generate 5 volts DC at the correspondim@noutpu

and this 5 volts DC will be input for the relay so that relayusthéurn on and the corresponding load should also turn on.

15 www.ijergs.org



http://www.ijergs.org/

( 601 UGE U b @EG up G Ul ULOBEGH w1 G Blul &1 U0 Il UOROAuEA BLEK] O TE>-U0 Bud @, YEHIHE U LU W WU W L WU WL LU U LU LU W u U
ISSN 2091-2730
V. RESULTS AND DISCUSSIONS
In this research work, we were able to successfully integrate hardware with the MATLAB software. In voice training grjghtesgin
different words are uttered andreelation is performed between them to authenticate the trained user to control the different| home
appliances. I n voice training phase wuser has uttered t|wo
MATLAB. These uttered words arconverted into .wav files and saved in computer memory. Short time Fourier transforms is appliec
and 2500 samples are created for each uttered word and features are extracted from them. The results obtained fomyoice tra
phase are shown Figure 3(a) (b) andFigure 4(a) (b)in form of graphs respectively.
Al | | | | | | | | |
Time vs. Amplitude
Figure 3(a) Train Signal Uttered as fACLOS
0.5
o
0.6
o 500 1000 1600 2000 2500
Samples vs. Amplitude (db)
Figure 3(b) Extracted 2500 Samples from Uttler
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05 | | | | I | | | |

| ] | J | | |

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Time vs. Amplitude

Figure4(@)Tr ai ned Signal wuttered as AYESO

04

03|

0.2/

0 500 1000 1500 2000 2500
Samples vs. Amplitude (db)

Figure 4(b) Extracted 2500 Samples from u

Similarly for Voice testing process, user has uttered two different words each process. One word is same as which vis
traaning phase was ACLOSEO and other one is AOPENO. Then
same steps which were used in Voice Training process. Finally correlation is performed between two phases by usin
Quantizatio. The results of Voice Testing phase are showfigare 5(a) (b)andFigure 6(a) (b)in form of graphs respectively.

17 www.ijergs.org
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0.1

0.05 - .

0.05

#i=g 500 1000 1500 2000 2500

Samples vs. Amplitude (db)
Figure 6(b) Extracted 2500 Samples from the Tlest

Now when user has uttered s anmet hweo rldo aidC L(Q.SEED) ii nsFighreud(ani endg ARCAN ¢

Figure 7(a) Load (LED) is turned ON when Usef F

As shown infigure 7(a),L.oad ( LED) is turned ON when wuser has utter sd| t}
already recorded or trained in MATLAB program, in training phase and saved in computer memory. Now when user is aggin| utteri
or speaking the same word in testing part, then speaker identification is matched by MATLAB program and authentication
sucessful and Load (LED) is turned on for that user.

When user has uttered the word other than the traindiduevord
7(b).

19 www.ijergs.org
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Figure 7(b) when user has uttered word other then the trained wor

As shown infigure 7(b), Load (LED) is not turned ON when user has u

t e

not trained in MATLAB progr am, in training phase. Nothenwh e
speaker identification is not matched by MATLAB program and authentication is unsuccessful and Load (LED) is not tumed on f

that user.

This experiment shows that only the trained user and right command can activate the home appliances. Ithecseasesy level
of the system. For the smooth working of system there must be a proper arrangement of room always, there must be no
noise. This is because speech operated system is very sensitive to noise. Noise can be of fan, otheeparkon g wh i |
process. The utterance of speaker must be very different like pitch, frequency and loudness. This is because theguitghafreéq
loudness each represent different information about the speech.

V. CONCLUSIONS AND FUTURE RECOMMEN DATIONS

any
e

c

A successful experimemtf Speaker Identification based Home Automation system is carried out in this research work. The designe

Speech operated system is a4owst, reliable, efficient and secure. The designed Speech Opsysteaicanbeusedin various areas

of application. In the area of Home security, the designed system can be used by using biometric system such as human voic

centrally monitor the doors, rooms, windows and other electrical home equipments. Moreover an intercormasyiséeimegrated to

the telephone or video door can be equipped with voice operated system, where old aged or disable person can remotieéy monitc

outdoor activity on the CCTV camera, this provides a remote surveillance of security. Speech opemtecaysbe used in
Ubiquitous transcripts to keep rdahe transcripts during conversations. Speech operated system can also be used to
computers in a handsee environment, like when driving. Speech operated system can be used in tasks trhuegammachine

answ

interface, for example automatic call processing in the telephone network and data query information systems. Smanolegg tech

can also be integrated with Speaker Identification based home automation systems.

In future, a significantesearch cabecarried out in the areaf Speech Operated system for Home Appliances. Speaker Identificgtion
based Home Automation system with better efficiency can be developed which will also be operate able in noisy environme
Reliable and efficienHome Automation systemmanbe designedn future which will be both speaker dependant as well as speaker

independent with maximum efficiency, security and performance.
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Abstractd Pollen grains are widely used as fingerprints of plants. Pollen grains play a vital role in the life of plants, a
and man. Pollen can tell us a lot about the world both past and present or even who may have committed a prion&l¢has
biological and historical record of thousands years. Pollen can travel by transport of any form including insects, adsnalsnan
and other transient materials such as planes, trains and boats; practically any moveable material. Meahgrraeska uses

himal

Palynology as a primary research tool may have to spend up to 30 months of microscopic work for identifying and classifying t

pollens. The aim of this purposed work is to develop an efficient classification algorithm based on compuméiigance
approaches, with accuracy similar to that achieved by experienced palynologists.

Keywordsd Signal & Image Processing, NeuralSolution(Neural Network), Transformed domain Technique, MATLAB ,Micros
office excel , Statistic, SEM images.

I NT(RDUCT I ON

Pollen morphological characters are used for plant classification and identification of plants. The pollen grains a
typical and could provide very useful data for the delimitation of various genera and subsequently help to solve rgeaqgyhstedti
and taxonomic problems (Sharma, 1968)[3]. Pollen can tell us a lot about the world both past and present. Pollengethimns ¢
what plants were around thousands of years ago, how our ancestors used them, how plants have moved aarossdbetrggind
globe, what plants produced a certain variety of honey or even who may have committed a crime (Agashe, 2006). It islbatal
grains are so small, they can travel fast and be easily embedded in lake sediments, get preserved avideradbipfogical and
historical record of thousands years.

Any researcher, who uses Palynology as a primary research tool may have to spend up to 30 months of microscopig
identifying and classifying the pollens. Thus, automation of Palynologiddead to many advances: rapid results, larger data s
objectivity, fine resolution sampling and possibly finer determinations (discriminations). Thus, in this research, tpeddib@vewas
studied and an efficient algorithm which was a finite seqaef steps was used for image processing, feature extraction and des
Cl based classifier which was reported as a final outcome of the study that will solve the problem of pollen classifisatibst of
well-defined instructions for completj the task of pollen classification.

The objective of the research is to develop an efficient classification based on computational intelligence approad
provides the benefits of advances in engineering and technology to overcome the limifatienpresent classification technique
giving precise classification accuracy of the sample pollen species of the pollen class.

Literature Review:

In the past, researchers in biology and Palynology were dependent on the traditional methods of sifieaticlaswhich
includes various skilled techniques that can only be performed by experts from the field of biology. Earlier interesnin
classification was restricted to the image recognition and was hindered by slow computers with insuffioi@myt me

From the related work reported so far in the published literature, it is observed that some of the researchers employ
network for pollen identification and classification.

Flenley (1968), was the first to identify the need to automateitheess of classification of pollen grain. Langford et 3
(1990) established a emcurrence matrix of grey levels for each sample. Then texture measures were calculated and used ag
a classification programme. With a leamee-out strategy and @ariable selection procedure, the proportion of pollen grains corre
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identified increased to 94.30%. France et al. (2000) developed an automated system for identification, classificatiotirapndfco
pollen grains.

The choice of the classificationatiod is vital for satisfactory results. Simple discriminating algorithms, e.g. one ne
neighbor, have been used for clustering due to their easy implementation and sometimes, the low computational expetaseeFd
RodriguezDamian et al. (2003¢hose a minimum distance classifier. In order to select the most critical feature, a Floating §
Method (FSM) was performed, reducing the vector size from 14 to 5 in the optimal case. Boucher et al. (2002) reporé&d
minimum distance concept &ssign probabilities to shape feature vectors. The class decision was made by confirming hyp
probabilities by palynological features.

RodriguezDamian et al. (2004) presented a complete system for classification of pollen allergenic speciesaoéddei
family. The images were taken by an optical microscope. A coarse border of pollen grain was estimated using Hough Araesfg
of shape measures was computed, which were used to discriminate between species. They considered 18 images thet thasls,
number of images was 234. Similarly, Zhang et al. (2004) used IA texture and shape features to classify to 97% acciaeaypfor
modern New Zealand pollen types. A workable set of features has been selected by Zhang (2004) andthmagedgroposed by
Hold away (2004) has paved usefully automates Palynology.

Li et al. (2004) used image analysis (lA) texture features coupled with ANN to correctly classify 100% of 13 taxa of n
pollen and spore types found in New Zealand. Fieeleal. (2004) demonstrated the first successful automated identification,
100% accuracy. The technique involved a use of neural network classifier applied to surface texture data from LM imagesz R
Damian et al. (2004) proposed brightnesd ahape descriptors for pollen classification. Zhang et al. (2004) employed a supe
multilayer perceptron to classify adémensional vector. Zhang et al. (2005) recommended a method of texture description
wavelet transforms in combination witloncurrence matrices and neural network with a view to classify the extracted image fea
Sixteen types of airborne pollen grains were used, and more than 91% images were correctly classified.

Weller et al. (2006) used pollen image analysis featumedading morphological, Fourier and textural descriptors, as well
geometric moments and color. To determine image clusters, unsupervisedyaalzed maps (a genre of artificial neural network
were used. Using a SOM, major and minor clusters wendtified. Kalva et al. (2007) used combination of neural network classi
with Naive Bayes classifier that uses features such as color, shape and texture. These features are extracted fromgixgbgm:
meaningful improvement in the correct imagessification rate relative to the results provided by simple neural network based ir
classifier, which does not use contextual information.

In a more sophisticated approach, Ronneberger et al. (2002) used a Support Vector Machine (SVM) techniqueitibge
oneversusrest multiclass optimization to get the aforementioned classification results ondimgimsional vectors from 3D
invariants. Hitherto, Neural Networks have become very popular due to its relative simple configuration, flexibilityoaallda
results. Hodgson et al. (2008) proposed the pollen recognition rate of the system, which is accomplished by inclddired goey
occurrence matrix. Carrion et al. (2008) proposed an improved classification of pollen texture images using BNM.and

Baladal et al. (2010) suggested a computer vision as its artificial "eye" and an ANN as its artificial "brain". An autg
image analysis procedure was used to extractggale spectral values of pollen image and pollen classifier was desigeetidra3
layer ANN and the gragcale spectral values were used as input. Results showed that the automated procedure correctly
pollen grains 78.7% of the time. Travieso et al. (2011) developed contour feature based classification, whiosdvwas drasiMM
kernel. SVM was used as a classifier in that system. TRiegs et al. (2011) proposed the combination of features like shape
ornamentation that have been studied earlier and colour features esmrelated stretched images for enhahpellen classification
by MLP NN based classifier. More standard characteristics like geometrical features and Fourier descriptors have beethed
pollen grain descriptions. Over this multiple feature vector, PCA has proven to increase theatiassystem performance.

Recently, Holt et al. (2011) used Neural Networks to classify the available pollen types. Holt et al. (2012) employed &
known as "classifynder" using robotics and image processing to locate, photograph and classifffossiigeollen on a
conventionally prepared pollen slide and coupled it with a neural network based classifier to identify the pollen in icaggesed
Results justify that the accuracy of the neural network based classifier was quite variable, calysdxy paisclassification of
deformed or broken grains. However, final "classifynder”" counts of the fossil samples matched very closely with the hitsan
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Nguyen et al. (2013) proposed improved pollen classification with less training efforts by amigpdunew selection criterion to
obtain the most valuable training samples.

In view of the above reviewed work, the use of Cl based neural classifier techniques is justified, in the light of e fa
the obtained classification accuracy is 100%egx for one pollen sample.

Research Methodology
Computational Intelligence technigques include the following will established techniques.
i) Statistics
i) Signal & Image processing
iii) Learning Machines such as neural network .
iv) Transformed domairethniques such as FFT, WHT etc.
For choice of suitable classifier following configuration will be investigated.
i) Multilayer perceptron Neural network.
i) Radial Basis function Neural network.
For each of the architecture, following parameters aréiegnintil the best performance is obtained.
i) Train-CV-Test data
i) Variable split ratios

iii) Possibility different learning algorithms such as Standard Brcpagation, Conjugate
gradient algorithm , Quick propagation algorithm, Delta Bar@ealorithm,Momentum
etc.

iv) Number of hidden layers

v) Number of processing elements of neurons in each hidden layer.

After regions training of the classifier, it is cross validated & tested on the basis of the following perforragmce m
i) Mean Square Error

i) Normalized Mean Square Error

iii) Classification accuracy

iv) Sensitivity

v) Specificity

I n order to carry out the proposed research wor k, P
be used.

Research Objectives

A To develop an efficient classification algorithm bads
achieved by experienced palynologists.

A To increase the classificanmigmaiacsuofacyafioous| plsants
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A To maintain the correctness & accuracy in the plant
are contaminated by known or unknown noi se.
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Fatigue Anaysis of Alloy Wheel for Passenger Car under Radial Load
D.H.Burandé, T.N.Kazf
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Abstract:-The alloy wheels of passenger cars are intended for better heat conduction and improved aesthetics appearance,
wheels. The alloy wheels are lighter than steel wheels. In codechieve better quality, the study of alloy wheel is necessary. |
manufacturers carry out a number of wheel tests to ensure that the wheel meets the safety requirements and higherekon
Thus, simulations of alloy wheel were carried out for #medesign throughrealistic loading conditionsSkoda Octiva passenger ca

alloy wheel was used for simulation. In this study, stress distribution of alloy wheel is evaluated by using finite elelysat SN

curve was generated for aluminum alloyteral. The radial fatigue test is carried on specimen according to industrial standards.

wheel was checked for fatigue life cycle and improvement in the material. An attempt has been made by conducting sjedydo
suitable safety for reliablafigue life prediction.

Keywords: 1 finite element analysis technique 2. Radial fatigue test 3. Life cycle

1. INTRODUCTION

Alloy wheels were first developed in the last sixties to meet the demand of racetrack enthusiasts who were constantty laoki
edge in performance and styling. It was an unor gani z bedn
steadily growing. Today, thanks to a more sophisticated and environmentally conscious consumer, the use of alloy béamiseha
increasingly relevant. With this Increased demand came new developments in design, technology and manufacturing prag
produce a superior with a wide variety of designs. In the fatigue life evaluation of aluminium wheel design, the conueptdy a
procedure for passenger car wheel manufacturing is to pass two durability tests, namely the radial fatigue test agdatigueri
test. Since alloy wheels are designed for variation in style and have more complex shapes than regularlstaeisatiéfecult to
assess fatigue life by using analytical methods. For this simulations of alloy wheel for specific design and improveammiect digitc
throughrealistic loading conditions.

i. Types of wheel (material)
Steel and light alloy are ¢hforemost materials used in a wheel rim however some composite materials together wiibrglase
being used for special wheels.

A. Wire spoke Wheel
Wire spoke wheel is an essential where the exterior edge part of the wheel rim and the axiegnpauntire linked by numerous
wires called spokes. Todayds automobiles with their Iypeg
of wheel is still used on classic vehicles.

B. Steel Disc Wheel
This is a rim which practicethe steel made rim and the wheel into one by joining (welding), and it is used mainly for pass
vehicles especially original equipment tires.

C. Light Alloy wheel

These wheels are based on the use of light metals, such as aluminum and magnesiom tabe popular in the market. This whe
rapidly become standard for original equi pment vehi OI7T® 6
The advantages of each light alloy wheel are explained as below.

i Aluminium Alloy Wheel

Aluminium is a metal with features of excellent lightness, thermal conductivity, physical characteristics of casting, low

heat, machine processing and reutilizing, etc. This metal main advantage is decreased weight, high precision emoicbssjrthe
wheel.

iii) Magnesium alloy Wheel
26 www.ijergs.org
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Magnesium is about 30% lighter than aluminium and also admirable as for size stability and impact resistance. Howeiger
mainly restricted to racing, which needs the features of weightlessnedsigindtrength. It is expansive when compared wi
aluminium

iv) Titanium alloy wheels
Titanium is an admirable metal for corrosion resistance and strength about 2.5 times compared with aluminium, bubitdsiénfer
machine processing, designingdamore cost. It is still in developed stage.

v) Composite material wheel
The composite material wheel is different from the light alloy wheel, and it is developed mainly for low weight. Howewnbeghis
has inadequate consistency against heat arukfirstrength.

2. DESIGN AND FATIGUE ANALYSIS OF ALLOY WHEELS
After analysing the working condition of wheel, there are two major loads i.e. direct load (Radial load
due to weight of vehicle) and tangential load (due acceleration torquakandptorque)

Table No 1: Material Properties

Aluminium A356.2 Aluminium 7075-T6
Ultimate Tensile Strength ($ 250 MPa 570 MPa
Tensile Yield Strength (3 230 MPa 503 MPa
Modul us of EIl asti
Modulus (E) 72.4 GPa 71.7 GPa
Poi ssonbs Ratio 0.33 0.33
Density (}4) 2810 Kg/ ni 2700Kg/nt

The wheels for passenger cars need satisfy two testing industrial standards. They are as follows
1. Bending Endurance Test
2. Radial Endurance Test

2.1 Bending Test

The bending moment to be imparted in test shall be in danoe to following formula
0 tz2 A z&23(1)

According to the Japanese Industrial Standards (JID D 4103)

e = 0.7

d= 37mm= 0.037mF=44145N

Bending Moment M = (( ¢ * R) +d) * F*S
= ((0.7*0.1904) + 0.0379 4414.5*1.5
M = 1589 Nm

Table No 2. LoadingCoefficient specified according to the Standards.

Division of wheel Light alloy wheel
Coefficient Specified number of revolutions
S
Wheels under 100 mm| 1.8 10°
in offset 1.5 10°
1.35 25 x 16
1.33 10°
1.26 10°
1.1 10°

2.3 Radial Endurance Test

The radial load to be imparted in test shall be in accordance with following formula:
Fr=F*

Angular Velocity
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Angular Velocity is calculated by usingetfiormula. From relation
vV = r * ¥

Maximum Speed of the car is 80 km/hr = 22.22m/s

VvV = r*
22.22 = 0.1904* «
¥ = 116.70rad/ sec

2.1To find out Tensile Stress developed in rim

The Alloy wheé has Five Spokes,
c
©
Uu = 0.628 rad
= 35.98¢
1. Mass of rim per mm of circumference (m)
Radius = 175 mm
Mass of rim per mm of circumference (m) = Wt/ Circumference

(m) =——"—=0.016Kg/m

2. Evaluation of Tensile Stress
Byus ng S Timoshenkods equations, We get

QY T W WG
"®| TBITT O T C

. P® X PTa a2

Table no.3 Alternating Stresses at Various Cycles for aluminium alloy A356.2

Alternating & 500
Cycles Stresses a
(MPa) & 400
10 468.01 300
20 419.16 S 200
50 362.32 % 100 —e
100 324.50 0
0 20000 40000 60000 80000 100000 120000
200 290.63 no of cycles
2000 201.51 Figure 1 shows the graph of alternating stresses at various cycles for aluminium alloy A3
10000 156.00 It is obtained from Equation (5).
20000 139.72
100000 108.16
200000 96.87
1000000 75
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Table no.4 Altenating Stresses at Various CyclesAbuminium 7075T6

Alternating Alternating
Cycles Stresses Cycles Stresses
(MPa) (MPa)
10 1067.08 10000 355.69
20 955.70 20000 318.56
50 826.00 100000 246.62
100 739.87 200000 220.88
200 662.64 1000000 171.00
2000 459.45
1200
[%)]
© 1000
@ 800
(@]
£ 600
5]
S 400
g —0
< 200
0
0 20000 40000 60?00 80000 100000 120000
no of cycles

Figure 2 shows the graph of alternating stresses at various éygtamium 7075T6. It is obtained from equation (5)

3.1 MODELLING

Dimension of alloy wheel is take trough reverse engineering and by using the &WNdgue. The CMM scanning was done by u

Faro Scanning machine for complex part. The digital variner caliper is used measure the hole diameter and other dim@urgion|.

CMM partially dimension recovered. The CMM scanning machine can generate rougktgem unigraphics software and usin
this dimension model is built in Solidworks Software.

Figure 3 Cad model of alloy wheel
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3.2 Meshing of alloy wheel

ANSYS is high performace finite element pre and processor for major finite element solvers. Which allows engineers to gnalyz
design conditions in highly interactive and visual environment? ANSYS support the direct use of Cad geometry and dtésting fin
element models, providg robust inteoperability and efficiency. Thregimensional meshes created fiimite element analysis
consist oftetrahedral, pyramids, prisms or hexahedwvanced automation tools within ansys allow user to optimize meshes fram a

set of quality crigria change existing meshes through fine meshing. The total numbers of element formed are 62768 and total|numt
of nodes formed ar&12044.Table 5.2: Mesh information of Alloy wheel

iy

Figure 4 Meshednodel of alloy wheel

3.3 Applying of Boundary Conditions

Boundary Conditions:

1. Input Force: Radial forc 9KN is applied on wheel
2. Pressure of 0.303MPa is applied to rim surface.

3. Rotational velocity of 116.7 rad/s is given.

0o 38060 (vl
L — .
15000

Figure 5 Constraining & Appling Boundary cation

Table 5 Comparison of Simulation Results for A356.2 & 70736 alloy Wheel
Aluminium A356.2 Alloy Wheel Aluminium 7075-T6 Alloy Wheel
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1. Equivalent stress

1. Equivalent stress
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2. Deformation

2 .Deformation
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3. Damage Analysis

10030
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5.Factor of Safety

4. FATIGUE ANALYSIS OF ALLOY WHEEL BY EXPERIMENTAL MET HOD

A typical test setup according to standard of the radial fatigue test is shown in the figure equipped with a driven eRotatabhe

drum axis is parallel to the axis of the test wheel which presents smooth surface wider than the section widibladgdhtest tyre
section width. The test wheel and tyre provide loading normal to the surface of drum and in line radially with the testtvehetl

and the drum. The test wheel is fixed to the hub by nuts with a suitable torque specified byorelieel manufacturer. The tota
weight of a car is balanced with a vertical reaction force from the road through the tyre. This load constantly comprebses t
radially while the car is running, the radial load becomes a cyclic load with the rathtiom wheel. Hence, the evaluation of whe
fatigue strength under radial load is an important performance characteristic for structural integrity.

Fig 6 Layout of test setup radial fatigue test
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Test Condtion : The test condition shall be as follows:

Radial load The radial load shall be in accordance with the formula :
Fr=F.K
Where, Fr: radial load (kKN)
F the maximum value (generally in accordance WlighD 4202) of maximum loads()of the
tires applied to wheel.

Table No 6Accelerated test factor for specified no of revolutions

Division of wheel Light alloy wheel
Coefficient Specified number of revolutions
K 10
Wheels 175 o 2.25 50(1d)
under in nomina 292 10°
rim diameter 50 10
1.8 10°
1.4 10°

Test termination: -The test shall be terminated in either of the two following circumstances:
Inability of wheel to sustain load
Propagation of a cracks existing prior to test or new Msbresscaused cracks penetrating through a section of wheel

4.1 Radial fatigue Testing Machine

The durability of the wheel is important for the safe operation of vehicle .Therefore, it is necessary to examine a Wwbiel
strength and fatigue lifeycles. Fatigue test is carried for radial load. Figure 9 shows radial fatigue testing machine. The alloy
mounted on assembly, bolt are fixed. Then machine is started, initial radial load of 3.998KN is given. The Driver drisrsspged
for 80Kmphwhich makes alloy wheel to rotate. After minimum five lakh cycles the machine is stopped and checked for cra
again its started.

According to JIS D4103 for Radial Fatigue Test

Radial Fatigue Test / No. of Cycles= 9932N/ 850000 cycles.

Wheel size =14 inches

Flange shape =J

Rim width = 7 inches

Offset = 37mm

Weight=9.810 kg

Figure 7 Radial Fatigue Testing Machine Setup
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Table 7 .Experimental Fatigue test Results

Test RFT

Test Load/ Weight(N ) 9930.4

Nut torque (initial) 110 Nm

Test Cycles 8.5x 10"5

D.P.T. result Creck initiation from 8.15 lakh Cycles

5. RESULT AND DISCUSSION

Table 8 Results for Radial Fatigue Test

Parameters Aluminum A356.2 Aluminum7075-T6
Von Mises Stresses 43.95 MPa 35.75MPa
Displacement 32.33mm 23.81mm
Factor of Safety 2.1528 3.085
Life of alloy wheel 7:995x 105 b 4

The Radial fatigue life cycle of alloy wheel was found out. A comparison is made for both Aluminium A356.2 and Aluminiam
T6 material used for alloy wheeThe existing components which are made of steel awlyslphased out by replacing with

7075

Aluminium alloys having comparable better properties. The maximum Equivalent stress (Von Mises stress) developed in Aluminit

A356.2 alloy wheel is 43.95MPa and minimum stress was 0.008Mpa.For AluminiurAT B&uivalentstress (Von Mises stress
developed are 35.75 MPa and minimum stress was 0.024MPa.The alloy wheel also needs tdAdatisbfive Industry
Standardiccording to AIS 073 (P1 &P2) maximum radial load given is 75kN and wheel si2dit2h.The wheel passesmmum
no of life cycle under radial load according to AIS 073 (P1 & P2) & 1S9436.

Table No 9 Comparative Results A356.2 Alloy Wheel

Material A 356.2 Fatigue Life Cycle

Simulation results Radial fatigue life
7.995 x 10"Bycles

Experimental results Experimental found
8.15 x 10”5 cycles

6CONCLUSI ON

1. The Stress developed in alloy wheel for aluminium 7085less as compared to aluminium A356.2 alloy wheel. T
maximum stress induced in the alloy wheel for aluminium A356.248285MPa and for aluminim 7075 T6 alloy wheel is
35.5 MPa.

The safety factor was higher in case of aluminit0@5T6 as compared tluminium A356.2 alloy wheel.

The fatigue life alloy wheel of Aluminium A356.2 is 7.9985 X tfcles and that of Aluminium 70786. alloy wheel isl x
10° cycles.

4. Aluminium 7075 T6 grade a best suitable for alloy wheel

wn
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LS- Sasakian Manifold with Semisymmetric Non-metric

F-connection
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D S Institute of Technology & Magement, Ghaziabad, U4+201007

dr.pandeylk@rediffmail.com

Abstractd Hayden [1] introduced the idea of metric connection with torsion tensor in a Riemannian mamii®d5, Golab [2]
studied quartesymmetric connection in a differentiable manifoldimai [3] discussed on hypersurfaces of a Riemannian manifp
with semisymmetric metric connection. In 198R, S. Mishra and S. N. Pandey [4] discussed on qusytametric metric F

connection andn 1970, K. Yano [9] studied on semi symmetric metric connections and their curvature tdnsb®82, Nirmala S.
Agashe and Mangala R. Chafle [5] studied seymmetric normetric connection in a Riemannian manifdgymmetric connections
are also studied by.Kyano and T. Imai [10], Aharfuddin and S.l.Husain [8R. N. Singh and S. K. Pandey [7] and many others
The purpose of this paper is to introduce a sgymimetric normetric Fconnection in Lorentzian Special Sasakian manifold.

d

Keywordss Lorentzian Spcial Sasakian manifold, sesymmetric normetric Fconnection Nijenhuis tensor.

1. INTRODUCTION

An n-dimensional differentiable manifold , on which therearg gejinech tensor field@f type (1, 1), a vector fieltfia I-form 6
and a Lorentzian metri€) satisfying for arbitrary vector fieldshiohi8

1) ® & 6o
P& O0Y p
(1.3) Q) ="y 6 OO0 OKEADS "QOFYh QK "Oh
(14)(@ OO0d b6 Qb4 Ty
(b)y OQD Gy & o Qochd 6 & QoM  mhwhere QOORD K "Q oh &
® O o
Then 0 is called a Lorentzian special Sasakian manifold (a#8aSakian manifold).
In an LSSasakian manifold, it can be easily seen that
(1.6) 6(®@ mh
(1.7) rank'x¢ p8
P&y QO QOGN ,
(19 @0d ® Qidws () 086 & Qoh &
Nijenhuis tensor in andContact manifold [6] is given by
(1.10 @ oy ©O-Q d O Gy O dhd 0 QO @Yy
Where

@ Ohd K "Q6  ohtd Fid
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2. SEMI-SYMMETRIC NON -METRIC F -CONNECTION IN AN LS -SASAKIAN MANIFOLD
An affine connection B is called nanetric connection, if

216 0

An affine connection B isatled F connection, if

(22) 6 O @

Let us consider nemetric Fconnection having torsion tensdof the form
(23)°YOhD B O 6 OO

Where"Yis the torsion tensor of the connecti®8

Therefore,

Definition 2.1 A linear connecbn satisfying (2.1), (2.2) and (2.3) is called a ssgpmmetric norFmetric
F-connection.

Theorem 2.1In an LSSasakian manifold, the connectidrdefined by
(246 O 00 dOO QMDY 6 OO

is a semisymmetric noAmetric connectin, whose metric is given by
(25) 6 "Q Ay 1O © "QOD

Proof. Put

(2.6) 6% 00 'O

WhereOis a tensor field of type (1, 2), given by

(2.7) OXA TN OO I "BY ¢d O

Where andf are constants to be determined.

From (2.6) and (2.7), we get

(2.8) 6 O® 060G T "BDY ¢d dd

Then, torsion tensor of the connectidris given by

(2.9) “Yohd Odhd OO

Therefore

(2.10) QD O O MM T 8OO ¢d O "Qahd and
(2.11)  Ovohy o ohd QD Ghodd

Where

(2.12) QOO K "QO Ghd hd

(2.13)  Ovod K QY oy hid

From (2.2) and (2.8), &vget

(214) OO0 bH6HOG OMMd4 T
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In an LSSasakian manifold, we have

2159 OO0O® O6dw Qows m
From (2.14) and (2.)5we get, pht p
Putting these values in (2.8), we obtain (2.4).

Also
(2.16) & "QO 6 QA QO M Qe O =000 QMO
Using (2.4) in (2.15 we get (2.5).
Theorem 2.2In an LSSasakian manifold with semsiymmetric normetric Fconnectior fiwe have
@17 (@ &Y & o
(b) 60 ® 06 & QO a0 OO ®
(c) 6 QO O OO 6w 6 b QDO
d 600 Thd 60 BB WM
(e) 50 hes 6C0 Thd b & COGHD
Theorem 2.3Nijenhuis tensor with sersiymmetric normetric F-connectiord is given by
@ UP Ry 6-C0 W - W 6 O AH 6 O W
0 O QA 10 © QG

Proof. (2.18) follows from (1.10) and (2.17c).

Theorem 24 The connection indred on a submanifold of an LSasakian manifold with a Sersymmetric normetric Fconnection
with respect to unit normal vectabs and( is also Semisymmetric normetric Fconnection iff
(219 (@) QoD N ohd  MQOM

(b) Qod ok, Qe
Proof. Let 0 be submanifold ob and letD) oD be the inclusion map such that
[SLV ° GO D :
Where®induces a Jacobian map (linear transformationp D'~ 0 "\

i is tangent space i at pointQand”Y¥ is tangent space i at pointcfsuch that

®in b at’Qo ud in atén
Let "Qbe the induced metric tensorin , then
(2.20 "Q O "Q D 0

Semi symmetric normetric Fconnection in an LS Sasakian manifold is given by
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(2.21) 6O 00 6O "QOMY ¢ Od

Whered anddare arbitrary vector fields af . Let

(222 Y 0 oM ,0h

Whereois 6° vectorfields in0 80 h0 are unit normal vectors
Denoting byO the connection induced on the submanifold fiog

Put

(228) OO0 0VO® OO OO

Wheren andrj are symmetric tinear functions ind . Also

(2249 6 O 06O QWO QWO ,

Whered is the connection induced on the submanifold fioand’Q Qare symmetric bilinear functions tn
Inconsequece of (2.2}, we have

(2259 6 U O 0D O WOUD QUKD Y ¢d 0 0D

Using (2.23), (2.24) and (2.p5~ve have

(22 06 QEMY QOO 00® HOMI A OO 60D QUG TY ¢d U U

Using (2.22, we get

(227 V6 & QOO QDI VO ® noadod G & @
oom L0 QO ¢ i

Where Q& K & &

Using (2.19) (a) and (2.19b), we get

229 60 00 GAOO QOO O OO

This proves the theorem.
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Abstractd In the recent years, Digital cameras have become more dominant in the image capturing procesrfeer dayital
cameras, concept of Bayer layer is more famous by the name, color filter array (CFA). An approach to produce full cdlmmimage
the incomplete color sample output of a graphic sensor overlaid with a color filter array is called demdsaambe called color
reconstruction or CFA interpolation. Image demosaicing becomes major section of research in vision processing applications
number of strategies have been developed like bilinear interpolation, constant hue based interpiyatamgive interpolation etc
to produce full color image in demosaicing and the latest one is content adaptive CFA. The content adaptive strategyas simpl
compared to the other interpolation strategies, but still there exist some limitations tefctingjue like static window size, large
memory requirements. In this paper, we have proposed an algorithm: Artificial bee colony based content adaptive CFA 1
demosaicing which further will improve the working of content adaptive CFA. The proposeddnhathdeen developed to optimize
the window size for each image and to overcome the limitations of the content adaptive strategy. This algorithm prdogdes|the
results on the behalf of MSE, PSNR, AD and RMSE parameters as compared to the othersstrategie

Keywordsd Demosaicinginterpolation; Color filter array; content classification; artificial bee colony; Average Difference.

1. INTRODUCTION

Digital image sensors have become the vital part of digital cameras. They are the light touchingtfiletdids the image and
enables to give a picturd digital sensor is, in simple termspmposed of three different laye®&ensor substrate, A Bayer Filter,
microlens. A Bayer filter has alternating red(R) and green (G) filters for odd rows and for@wenalternating green (G) and blue (B)
filters. The presence of green filters is in double amount as compared to red or blue ones, catering to the human sge'sithii¢o
green light. Since every pixel of the sensor is behind a color (shleie)tfie result is a section of pixel values, each revealing a faw
intensity of one of many three filter colors. Thus, an algorithm must estimate for every pixel along with levels of aohwalber
components, not a single part. A Bayer filtration aioss a color filter array for arranging RGB color filters on a square grid of photo
sensors. Particular layout of color filters has been used in most-shigldigital image sensors used in digital camera models, scanners
and camcorders make a colorige. The filter pattern is 50% green, 25% blue and 25% red, hence called RGBG, GRGB or RGGB. Th
raw output of Bayerfilter cameras is known as a Bayer pattern image. Since each filtered pixel record only one of three shades| the i
from each pixel carot fully find color on its own. To get a fudlolor image, many demosaicing algorithms have been properly used to
interpolate a couple of complete red, green, and blue values for each level. Fig. 1 represents the GRBG bayer patféter @ircajo

Fig. 1 Bayer Pattern array
41 www.ijergs.org
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Many research works have been proposed in the previous years for demosaicing. Different methods like bilinear inter
constant hue based interpolation, gradient based interpolation has been implemented and tésocdpaged on mean square err
has been drawn by R. Ramanath in 2002 [10]. In 20(Bafanath et ahave proposed a flexible demosaicing way in the concep
bilateral filtering. The bilateral selection gives an effective way to adaptively weigkebbased on its location in the image. Thi
process supplies a mean to denoise, sharpen and demosaicing the image simultaneously [11]. ML Bhae ptanned a technique
for lowering the blocking artifacts in the decoded picture by applying addjtiagion [12]. L. Shao et al. have planned an integraté
resolution upconversion and retention artifacts elimination algorithm. Regional picture design is classified into object details
artifacts using the combination of structure informatiédRC) and the activity measure [13]. L. Shao et al. have introduced
cl as sibyacsaetd olneast section trained ylters on image qual.i
met hod is exclusi ve and msteodsare aropeded/[15k A& Dosecet ak lhaveqpleserstes! thy tgpadl coq
of adaptive yltering and i tmeanSquare, datedsing and requisive fleaseatians (RLS) [E65l
B. Leung et al. represented a lurmmaromademultiplexing algorithm utilizing a leastjuares style strategy for the required bandpa
ylters [17]. L. Shao et al . have proposed a | e as sequengeukl}.
L. Shaoetal. have pfaned a sol ution centered on <cl assi ycat i-qoalty vadaod
processing modules at the back end of a video chain [18]. L. Shao et al. have proposed a material adaptive demosgycin
utilising structue analysis and correlation between the red, green and blue planes [1].

All the above discussed techniques heavily rely on an edge detection mechanism except content adaptive CFA stra
content adaptive CFA technique is simple and there iserd of edge detection. The content adaptive strategy finds out least s
window size and produces the results by using the filtering mechanism on all the images. There are two phases: offiime ar
Offline training mechanism helps to identify thest window size and online phase is runtime phase. This strategy takes too
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memory to maintain a lookup table. Look up table maintain the record of the location of the pixels in an image. In thispaper

algorithm named artificial bee colony basexhtent adaptive color filter array has been proposed. The proposed algorithm will fu
improve the working of content adaptive CFA by optimizing the window size for each image using ABC optimization and pr
high quality of the images compared te ttontent adaptive strategy.

2. METHODOLOGY

In the proposed method, Window size is being optimized by using the artificial bee colony (ABC) algorithm for every
further to improve the working of content adaptive CFA. Content adaptive demosajgngach finds out the best window size
which is static for all images, by using two stages: training stage and testing stage. During the training phase,galinggmin
patches are being classified by using adaptive range dynamic coding technidefnéothe texture of the images, and filte
coefficient for each class is individually optimized with least square method and stored in a lookup table. Fig. 2 réeregenkisg
of the offline training stage:

A. Offline training stage:
Steps otheoffline training stage are:

1.) Degrades each input image into the Bayer pattern. Mosaic image in the form of Bayer pattern is available as wediaal th
plan.

2.) Classification method ADRC is to be used to find the class index for every pizel pla

3.) Least square optimization is conducted to find out the coefficient of the different filters and optimized filterecweffitibe
stored in a lookup table for use during demosaicing.

Least square optimization will find out the error betwtenoriginal image and the filtered image by using the following equatic

ez :ag‘(::l(FR,c(‘])- FF,c(j))2 1)
Where F, . (J) the reference is image arfd. . (]) is the filtered image.

At the tesing stage, the image will be demosaicised, same classification will be performed on the image and according to
code filter coefficient will be retrieved from the lookup table. Fig. 3 describes the working of testing stage.

42 www.ijergs.org
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Target image

v

Extract targt plan

A 4

Bayer pattern

Generation

A 4

Least square optimization

l -

Classification

up table

Store filters for each class in loo|

Fig. 2 Offline training procecure [1]

Futhermore strategy has been improved on the proposed method by applying the artificial bee colony optimization.

Input image
v

Classification of window

v

Coefficient lookup table

v

Filtering

v

Output image

Fig. 3 Online procedure

The artificial bee colony algorithm will optimize the window sizeptoduce better quality of an image. Here the window size is
static nature, its size will be dynamic, i.e. automatic and ABC will find out the optimum window size for every imagejéteineco

function is:

1
f -
() MSE

&)

wwu

not

The aim here is to maximize the objective functibfX) to choose the best window by artificial bee colony. The proposed method

will do the work under following methodology:

Input image

NS

Convert input image into bayer pattern

NS

Differentiate each channel

v
Evaluate each channel by using ABC
optimization

NS

Output image

Fig. 4 Methodology
43 www.ijergs.org
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Optimization is the act of achieving the perfect result underneath the given circumstances to offer the utmost or thevalimym
of an objective functionTwo classes of optimization algthms are: Evolutionary algorithms and Swarm intelligence based

algorithms. Most prominent optimization algorithms are: ant colony optimization, particle swarm based optimization eiatedifi
colony (ABC) optimization. In the proposed method, @it bee colony optimization has been utilized because the major advant
which ABC holds over other optimization algorithms include its:

1 Simplicity, flexibility and robustness.

1 Use of less control parameters.

1 Power to handle the objective cost withatastic nature.

1 Simple implementation with standard mathematical and logical operations.

The ABC metaheuristic has been planned rather recently by Lucic and Teodoltoigi@ bottoraup method whiclacts partially
alike, and partially differentlyrbm bee colonies in naturéirtificial bees will be the agentsvhich covers complicated combinatoria

optimization problem. Here every artificial bee computes one means to the problem. There are two phases of thefaigarihm

ages

passandbackward pasdnitially in each ahead pass, every artificial bee is examining the search space. From a predefined number

moves it constructs or improves the Solution and also forms a new solution. After obtaining the new partial soluticnatierbge

to the nesand move the next phase that is backward pass. In this all artificial bees share information about their solutioms. In natt

haac narfarm a danrinn raramnnv and cinnalad gther bees about the quantity of food they have collected and the liksiseee
Figure 4Methodology ony algorithm are:

1.) Intialize population
For every bee do the forward pass
a) Set k=1
b) Evaluate all possible construct moves
¢) Acc. To evaluation choose one move using routelwhee
d) K=k+1;
If
{
P <=NC
Goto step b
}
2) All bees are back to hive

3.) Sort bees by using objective function

1
MSE

4.) Every bee decides randomly whether to continue its own exploratiobemothe a recruiter or to become a follower. (Hig
function high change)

5.) For every follower choose a new solution for recruiter by wheel.
6.) If the stopping condition not met go to step 2.
7.) Choose the best solution.

In the proposed method,etworking of three phases of the ABC algorithm with the combination of content adaptive CFA
follows: The very first phase will bemployed bee phasepopulation will be intialized (p=1) by randomly selected some pixel as
food sources. Employed &g exploit the food sources and generate the different solutions on the randomly selected food sol
making the iterations (k=1 to n), where n is the maximum number of cycles. The position of food source would be replaeed \
one by k+1 to geneta new solutions. If the previous existing solution has dominated value than the value of new one, then
remain same otherwise it will be replaced by the new solution. In order to optimize the best solution image will passhthrd
second phased.onlooker bee phaseSecond phase check the probability of all the solutions by using the following equation:
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p S (3)
LA it
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Wherefiti is the fitness of the &ation | which is proportioned to the nectar amount, i.e. in the proposed method, nectar amount

will be the interpolated values of the pixels of the posiiiamd SN is the food source that is to say number of pinbich is equal to
the number of employed bees or onlooker bees. The third phase is onlooker phase: onlooker phase will find out the toefimgbixe
out the new solutions on the pixels of the selected image.

In this way these three phases helpptimize the best window size for each image of the selected dataset.

3. EXPERIMENTAL RESULTS

Kodak dataset image has been used for experimental results. Collected Kodak dataset images are shown in Fig. 5. We h
collected 15 images from thédak dataset for experimental use.

Content adaptive strategy further will be improved by using an artificial bee colony algorithm. The artificial bee calotiyralg
will find out the best solutions on the pixels of the image and help to optindzeett window size for each Kodak dataset image.

Fig. 6 shows the result images has been used by content adaptive CFA and Adaptive ABC strategies. Firstly, by pe
processing operations on the image, the image has been converted into the GRBGpthe bayer filter. After that this image wil
be recovered by using content based CFA and Adaptive ABC optimization techniques.

The results of these images have been evaluated on the basis of PSNR, MSE, RMSE and AD.

) e ©) )

Fig. 6 (A) Input image (B) Bayer image (C) Content based CFA image
Adptive ABC image

Adaptive ABC optimization resuit image will be ot high quality as compared to the content based CFA based on these limit

45 www.ijergs.org
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Performance evaluations of MSE, RMSE,
TABLE | PSNR and AD of different channel R, G, B by
1 using content adaptve CFA and adaptive
ABC technique:
Method | Colours | MSE | RMSE | PSNR | Average
Difference
Content R 5 223 | 41.14 17.521
based G 5 2.23 | 41.14 16.196
CFA B 6 2.44 | 40.34 18.029
ABC R 2 1.41 | 45.12 7.3862
G 2 1.73 | 43.35 10.666
B 3 1.41 | 45.12 8.4075

TABLE 1 Performance evaluations of MSE, RMSE, PSNR, and AD of R, G, B.

Table 1 represents the MSE, RMSE, PSNR, AD analysis based on different channels R, G, B by applying content based
Adaptive ABC techniques on the image shown in Figure 4. ThE Mues of different colors (R, G, B) by using content based C
are R=5, G=5, B=6 and by using ABC are R=2, G=2, B=3. RMSE values of content based CFA are (R=2.23, G=2.23, B=2
ABC based CFA is (R=1.41, G=1.73, B=1.41). PSNR values of conterd &3k are (R=41.14, G=41.14, B=40.34) and ABC bas
CFA are (R=45.12, G=43.35, B=15.12). AD values of content based CFA are (R=17.521, G=16.196, B=18.029) and ABC ba
are (R=7.3862, G=10.666, B=8.4075).

Performance evaluations of MSE, RMSH
TABLE |PSNR and AD by using content adaptive CF

2 and adaptive ABC techniques:

Method | MSE RMSE PSNR Average
Difference

Content | 81 9 29.04 81.57

based

CFA

ABC 42 6.480 31.89 42.72

TABLE 2 Performance evaluations of MSE, RMSE, PShIfR) AD using content adaptive CFA and adaptive ABC techniques.

Table 2 shows that the results of ABC based CFA technique are better than the results of content based CFA.
In the similar way, an experiment has been performed on the datasesibasgd on the following parameters:
1 PSNR (Peak Signal to Noise Ratio)

The termpeak signato-noise ratio (PSNRis an expression for the ratio between the largest possible value (power) of a sign
the power of distorting noise that affects thality of its representation. PSNR is evaluated by

PSNR=10* log(255* 255/ MSE) / log(10) (4)
Where, 255 is the greatest power of the signal.

1 MSE (Mean Square Error)

In this researcM 3 N represents the size of the each image. Whdnepresents the number of rows adepresents the number
of columns. The original image is represented by the funcfi¢h j) at the locationl, | and the filtered image, i.e. futblor image

wwu

CFA
FA
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al anc
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is represented at locatidn | by f (i, J). the mean square error between original image and demosaicised image is evaluated b

using the following equation:

1 oawoan en . B
MSE=alhalL(fi.)- 0.0
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1 RMSE (Root Mean Square Error)

The RMSE represents the differences between predicted values and observed values of an input image. RMSE is a good 1
accuracy. The RMSE is the root of the mean square error and it is evaluated by using the following equation:

RMSE= V/MSE ©)

1 AD (Average Difference)
The average difference represents the mean error between
the original image and the filtered image. AD is evaluated by using the following equation:
I M P N . . - . .
ap = Aman(fa.)- Fii)
MN

On the behlf of these limits we have performed the experiment on the selected d&atpsdatment has been conducted in th
proposed method on all the selected dataset images are shown in the Fig. 7.

(7)
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In the figure 7, column A represents the input iemgolumn B shows the bayer images, column C and D represents the recg

Fig. 7 (A) Input image (B) Bayer image (C) Content based CFA image
Adptive ABC image

images by using content adaptive and ABC based CFA techniques.

48

TABLE 3 Performance evaluations of MSE using content adaptive CFA and adaptive ABC techniques.

Performanceevaluations of MSE by using
TABLE 3 content adaptive CFA and adaptive ABC
technique
Content based CFA ABC Optimization
Image No. based content based
CFA
MSE MSE
1 26 9
2 32 14
3 62 18
4 357 142
5 161 49
6 21 9
7 130 39
8 395 141
9 66 23
10 81 42
11 148 45
12 248 78
13 241 10
14 109 36
15 127 42
Average 146.9 46.46

TABLE 4 Performance evaluations of PSNR using content adaptive CFA and adaptive ABC techniques
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Performance evaluation of RMSE by using
content adaptive CFA and ABC optimization
TABLE 5 based content adaptive CFA

Performance evaluation of PSNR by using
TABLE 4 contert adaptive CFA and ABC optimization
based content adaptive CFA
Content based CFA ABC Optimization

Image No. based content based
CFA
PSNR PSNR
1 33.98 38.58
2 33.07 36.66
3 30.20 35.57
4 22.60 26.60
5 26.06 31.22
6 34.90 38.58
7 26.99 32.22
8 22.16 26.63
9 29.63 34.51
10 29.04 31.89
11 26.42 31.59
12 24.18 29.20
13 34.32 38.13
14 27.75 32.56
15 27.09 31.89
Average 28.55 33.05

TABLE 5 Performance evaluations of RMSE using content adaptive CFA and adaBt/techniques
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Content based CFA ABC Optimization
Image No. based content based

CFA

RMSE RMSE

1 5.099 3.000

2 5.656 3.741

3 7.874 4.242

4 18.89 11.91

5 12.68 7.000

6 4.580 3.000

7 11.40 6.245

8 19.87 11.87

9 8.120 4.790

10 9.000 6.480
11 12.16 6.708
12 15.74 8.831
13 4.899 3.162
14 10.44 6.000
15 11.26 6.480
Average 10.51 6.230

In table 3, the performance of both the techniques has been evaluated on the basis of Mean Square Error. The avergge
based CFA technique based on MSE analysigd@&9and the average of ABC optimization based content based CFARIn table

4, the results of all the test images have been evaluated on the basis of PSNR. The average of peak signal to naise¢heati
images by using ABC optimization based Content based CRBA&.35and the average of content based CFAS5In table 5, the

performance of the images has been evaluated on the basis of RMSE. Root Mean Square Error is also a way to evaluat
bet ween the original i mage and output i mage. F r oGQroptimizagionr
based technique is better. The average of ABC optimization based content based@B8dad the average of content based CH
is10.51.

TABLE 6 Performance evaluations of AD using content adaptive CFA and adaptive ABC techniques

Performance evaluation of AD by using content|
TABLE 6 adaptive CFA and ABC optimization based
contentadaptive CFA
Content based CFA ABC Optimization

Image No. based content based

CFA
AD AD

1 26.30 9.811
2 32.70 14.19
3 62.10 18.83
4 357.6 1421
5 161.5 49.55
6 21.21 9.772
7 130.4 39.85
8 395.8 1411
9 66.59 23.30
10 81.57 42.72
11 148.6 45.24
12 248.9 78.86
13 24.20 10.79
14 109.8 36.19
15 127.0 42.31
Average 132.9 46.97
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In the table 6, the redslof the images have been evaluated based on the average difference. Here the average of all the data

based on AD by using ABC Optimization46.97and the average of contentbased CFA3282 So it 6s cl ear
optimizatian technique are better than the content based CFA.

Performance evaluation of MSE, RMSE, PSNR and AD
of different R, G, B Channel by using content adaptive
TABLE 7 cfa and adaptive ABC technique of all the datase
images:
Optimized adaptive ABC Content based CFA
Image Colour MSE RMSE PSNR AD MSE RMSE PSNR AD
No.
R 5 223 | 4114 | 16.00 | 10 316 | 3813 | 32.98
1 G 6 2.44 | 4034 | 1871 | 10 316 | 3813 | 30.42
B 4 2.00 | 4211 | 1263 | 09 3.00 | 3858 | 20.58
R 7 264 | 3967 | 2335 | 13 360 | 36.99 | 41.81
2 G 9 3.00 | 3858 | 27.55 | 13 3.60 | 36.99 | 39.64
B 5 223 | 4114 | 17.02 | 21 346 | 37.33 | 36.28
R 07 2.64 | 3967 | 2301 | 22 469 | 3470 | 67.14
3 G 13 360 | 36.99 | 39.34 | 24 489 | 3432 | 7251
B 09 3.00 | 3858 | 2953 | 25 5.00 | 3415 | 76.46
R 58 761 | 3049 | 1740 | 137 | 117 | 26.76 | 4114
4 G 86 9.27 | 28.78 | 2600 | 131 | 11.7 | 26.95 | 3935
B 55 741 | 3071 | 1657 | 135 | 11.6 | 26.82 | 406.3
R 6 2.44 | 4034 | 18383 7 2.64 | 39.67 | 21.02
5 G 7 2.64 | 3967 | 2289 | 11 331 | 37.71 | 33.69
B 8 2.82 | 39.09 | 2419 | 11 331 | 37.71 | 33.69
R 21 458 | 3490 | 6442 | 51 7.14 | 31.05 | 154.9
6 G 24 489 | 3432 | 7482 | 46 6.78 | 31.50 | 139.5
B 21 458 | 3490 | 64.19 | 50 7.07 | 31.14 | 150.5
R 55 7.41 | 3072 | 166.91 | 149 | 122 | 26.39 | 447.1
7 G 93 9.64 | 2844 | 27953 | 144 | 12.0 | 26.54 | 443.4
B 54 7.34 | 30.80 | 162.16 | 145 | 120 | 26,51 | 4375
R 24 4.89 34.32 73.53 30 5.47 33.35 91.35
8 G 24 4.89 34.32 74.66 33 5.74 33.94 100.8
B 24 4.89 34.32 74.00 27 5.19 33.81 83.74
R 2 141 45.12 7.386 5 2.23 41.14 17.52
9 G 3 1.73 43.35 10.66 5 2.23 41.14 16.19
B 2 1.41 45.12 8.407 6 2.44 40.34 18.02
R 22 469 | 3470 | 6840 | 35 591 | 3269 | 105.6
10 G 27 5.19 33.81 82.55 35 5.91 32.69 105.6
B 23 479 | 3451 | 7064 | 31 556 | 3321 | 95.34
R 19 4.35 35.34 57.96 52 7.21 30.97 157.5
11 G 32 5.65 33.07 97.48 56 7.48 30.64 170.9
B 18 424 | 3557 | 5599 | 51 714 | 3105 | 155.1
R 34 5.83 32.81 104.11 90 9.48 28.58 272.4
12 G 54 734 | 3080 | 164.93 | 94 969 | 2839 | 2843
B 35 591 | 3260 | 106.00 | 92 959 | 2849 | 2764
R 4 2.00 42.11 14.08 8 2.82 39.09 26.16
13 G 7 264 | 3967 | 2126 | 10 316 | 3613 | 30.65
B 4 2 42.11 13.68 8 2.82 39.09 26.62
R 15 3.87 36.36 45.20 39 6.24 32.22 118.7
14 G 25 5.00 34.15 77.01 42 6.48 31.89 126.4
B 15 3.87 36.36 47.13 38 6.16 32.33 114.9
R 14 3.74 36.66 42.63 40 6.32 32.11 120.1
15 G 30 547 | 3335 | 9295 | 52 721 | 3097 | 1576
B 14 3.74 36.66 42.35 39 6.24 32.22 119.7
Average RGB 22.7 4.31 36.41 69.72 46.26 6.105 33.43 139.7

s5et im
t he

From the above table 7, it is clear that the results of MSE, PSNR, RMSE, and AD of the adaptive ABC technique are better tl

the content adaptive strategy. In the adaptive ABC teckrigel average of MSE of all the image&2s7 and the average of MSE of

all the images of the content adaptive CFA@s26 Similarly the average of RMSE, PSNR and AD of the adaptive ABC technique is
4.31, 36.41, 69.72 and the average of these paranwdt#ine content adaptive CFA is 6.105, 33.43 and 139.7. So from the above

results, ités clear that the Adaptive ABC technique pr
technique.

4. CONCLUSION

The proposed work handlesproving the content based color filter array further by using artificial bee colony in orde
optimize the window size. These works have centered on reducing the color artifacts and maintain the quality of thehiena
overall objective of the digstation is to create and implement the artificial bee colony and content based color filtewarhaywe

oVi

r to
ges.

choosen ABC optimization because the major advantages which ABC holds over other optimization algorithms include its, Simplic

flexibility and radbustness, Use of fewer control parameters compared to many other search techniques, Ease of hybridiza
other optimization algorithms, Ability to handle the objective cost with stochastic nature, Ease of implementation with
mathematical and fical operations. The proposed methodology has taken a full color image as an input image and then con
image into Bayer pattern. There are three channels presented into a bayer converted image and these channels areriged
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Blue. Differentate each channel and interpolate each channel by using optimized adaptive artificial bee colony algorith
comparison has clearly shown that the proposed over the available techniques.
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A Review on Pipelined integer DCT architecture for HEVC
Mr. Rahul R. Bendale, Prof. Vijay Agrawal

HVPM COET,Amravati, Maharashtra,Indiahulrbendale @gmail.con775802240.

Abstract 8 Currently different types of transform techniques are used by different video codecs to achieve data compressio
video frame transmission. Among them, Discrete cosine transform (DCT) is supported by most of modern video standa
integer DCT is an approximation of DCT. It can be implemented exclusively with integer arithmetic. Integer DCT provéghly be
advantageous in cost and speed for hardware implementitiplementation of an efficient discrete cosine transform witluced
complexity and number of multiplications. Pipelining technique is introduced to reduce the processing time. The fullvaijebiee
block size transform engine with the efficient hardware utilization is proposed to handle the DCT/IB@TIT23 canputed by
combing two 1BDCT that connected by a transpose buffer.

Keywordss Discrete cosine transform (DCT),HEMEDCT,FPGA,VHDL,Video compression

I NTRODUCTI ON

H.265/High Efficiency Video Coding (HEVC) is the successor codét.264which, like H.264 is jointly developed by the(SO/IEC
Moving Picture Experts Grougnd ITUT Video Coding Experts Group (VCEG)Tmaximize compression capability and improvi
other characteristics such as data loss robustness, while considering the computational reabumeesgractical for use in product
at the time of anticipated deployment of each standard. It is widely used for many applications, including broadcadéfirfitiagh
(HD) TV signals over satellite, cable, and terrestrial transmission systems,cad&ent acquisition and editing systems, camcorde
security applications, Internet and mobile network video;BiuDiscs, and redlme conversational applications such as video ck
and video conferencing. However, an increasing diversity of servihe growing popularity of HD video, and the emergence
beyondHD formats (e.g., 4kx2k or 8kx4k resolution) are creating even stronger needs for coding efficiency. Moreover, the
caused by video applications targeting mobile devices and ta®¢etaB well as the transmission needs for violedemand services,
are imposing severe challenges on todayods net wor ks . mobie
applications. HEVC has been designed to address esbeall existing applications of H.264/MPE& AVC and to particularly
focus on two key issues: increased video resolution and increased use of parallel processing architectures.

The 2DDCT is computationally intensive and as such there is a great demah@yfi speed, high throughput and short

latency computing architectures. Due to the high computation requirements,-IDERProcessor design has been concentrated
small non overlapping blocks (typical 8x8). Many-EITT algorithms have been proposedachieve reduction of computationa
complexity and thus increase the operational speed and throughput. The various algorithms and architecturesBP@ Thea e
divided into two categories: The resolumn decomposition methods and the-now-columndecomposition methods

Literature SURVEY:
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1 Gary J. Sullivar{1] introduces H.264/AVC video coding standard. The main goal is to enhance compression, performance

The advantage of this paper is that it explains the standardization process. The disadbaniagamer is that the desired

efficiency of video compression couldn6ét be achieved

1 Yunging Ye and Shuying Cherj8] Implement 2D-DCT Based on FPGA with Verilog HDDiscrete Cosine Transform is
widely used in image compression. This @agescribes the FPGA implementation of a two dimensional (8x8) point Disg
Cosine Transform (8x8 point 2DCT) processor with Verilog HDL for application of image processing. Thecawumn
decomposition algorithm and pipelining are used to produceigfequality circuit design with the max clock frequency ¢
318MHz when implemented in a Xilinx VIRTEK PRO FPGA chip

1 Anas Hatim,S.Belkouch[5] Efficient hardware architecture for direct 2D DCT computation and its FPGA Implementa

In this paperwe propose a low complexity architecture for direct-RBT computation. The architecture will transform the

pixels from spatial to spectral domain with the required quality constraints of the compression standards. In our p
works we introduced a nefast 2D DCT with low computations: only 40 additions are used and no multiplicatiens
needed. Based on that algorithm we developed in this work a new architecture to achieve the computia¢i@i3 BICT

directly without using any transposition memoWe defined Sk functions blocks to build the PITT architecture. The Sk
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block perform 8 function depending on the control signals of the system. The nurablelitafns/subtractions used is 63, but
no multiplication or memory transposition is needed. &tahitecture isuitable for usage with statistical rules to predict the

zero quantized coefficients, which can considerably rethe@umber of computation. We implemented the design using an

FPGA Cyclone 3. The design can reach u24d MHz and uses1B8 logic elements, and it respect the real time vid
requirements.

PROPOSED WORK :
1D DCT: The Npoint DCT and inverse DCT (IDCT) of-oint sequence x(n) is defined as [1]:
2
Xk = e(x)z v(r)cos[‘ = :\,1)'"?] k=0,1;um 00, N—1
2 < (2n+ 1)k
x(m) = A_’Z e(k)x(k) ccs[\-ﬁT\vﬂ‘“] 7n=0,1 00, N—1

k=

1 . —
Where, el(k) = {C ifk =0
1 otherwise

2D DCT : Mathematial representation of N x N point 2D DCT can be written as
N=1N=1

. (2m+ 1kx (2n+ )km
2ol = e(R)e(D) Y Y x(mm) [ ]”SP : ]

xXim,njcos =
Ll R 2N 2N

Zif (kD=0
Ll otherwise

Where,

x(m,n)is 2D input data an¥(k,l) is transformed DCT coefficients.

Equation for 2BDCT can be written as follows:

< [(2m+1)‘ ]V’ I [(:n+1)kn]
x| 2, X(mm)cos|———

ned

In above equation

[y

Z (2n+1)
N 3x(m,n)cos [——-—L]

”~
-

<

represent 1D
DCT of columms ofx(m,n).

Therefore it is concluded that calculating 1D DCT of columns followed by 1D DCT of rows results in 2D DCT coefficients
input datalJsing the separability property of2 DCT/IDCT the 2D transform can be carried out with two passe$-Dftransforms.
allows the transform to be applied on one dimension (row) then on the other (column).

Parallel synthesizable implementation of 2D DCT in VHDL. By default it would work on 8 bit input data using 12 bit
coefficients (12bit DCT output).Multiplier-less design, parallel distributed arithmetic with butterfly computation would be u
Implementation would be done as realumn decomposition, two 1D DCT units and transpose matrix between them (dc
buffered as pingpong buffer for performace). Following is the probable block diagram for 2D DCT structure using two 1D O
blocks; one for row and one for column.
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—p| N-point [ N*N N-point |—p
'. integer 1 Transpo integer :
DCT sifion DCT
unit buffer unit
—> —> —

To implement VHDL code in Xilinx Selferifying testbench would be written which would include take mattafverted image as

wwu

input.Designed core would transforms it to DCT coefficients and behavioral IDCT testbench code would reconstruct orggingl ima

from it. PSNR would be computed between original and reconstructed image to find out error introduced by fixed pointarithmet

In addition Matlab scripts would be written for computing floating point DCT/IDCT as reference for cross checking the ST val

calculated by our designed core. Also, scripts for converting 8 bit bitmap to txt format would be needed so that it badabiedy
testbench and vice versa.

Finally, designed core would be tested on Spartan 6 or Virtex 5 FPGA board as per decided by the memory required fdtoour| code
reconfigurable structures so that it can work with 16, 32 bits etc, we have to jussathe ROM memory sizes and the input data

feed line width. But it would take more latency in our parallel pipelined structure as the no. of bits increase.

CONCLUSI ON
In this paper we have proposedvery low complexityDCT approximation by the row aminn decomposition for computation of 2D

DCT. Parallel process causes latency in the system. Using theCBlonmn decomposition algorithm, the number of calculations are

logically reduced. The row column decomposition method reduces the hardware conggeetythe other methods.
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EFFLUENT TREA TMENT PLANT USING PLC

Er. Ravinder KumarSahil Jungral, Tavleen Singh, Ankit Gupta, Tanveer Hussain Khan

Assistant ProfesspAE&IE, MBSCET, ravs17@gmail.corand 9419796100

Abstractd Water is basic necessity of life used for many purposes one of whietiuistrial use. Industries generally take wats
from rivers or | akes but they have to pay heavy t axalso
conserve it. Main function of Effluent Treatment Plant (ETP) is to cleanstng effluent and recycle it for further uddany
manufacturing industries produce their products with using water. With their products industries produce wastewatee o
known as effluent, which can be removed with the help of an effluent trelapiash (ETP). Manufacturers face strict regulations ¢
discharge and waste. Effluent from industries must meet the national effluent discharge quality standards (NEDQS) s€
Government. In this paper, we propose a few automated processes foaleap&tnation of the apartment which can be mostly ug
in residential areas and industries. It is developed using PLC. The main intent of the paper is to treat the waste lweder lveéhio
turn used for many other purposes and can be cost effectivellas

Keywordss PLC (Programmable Logic Controller), CV (Control Valve), ETP (Effluent Treatment Phuthmation, pH, Sensor,
Waste water Treatment

I NTRODUCTI ON

Automation is basically the delegatioonse$ amanolcloadr sy s
PLCs, Mi crocontrollers to control machinery and process
Different types of controllers can alse masdéd neoypperacesa
ovens and boil ers, and other applications with mini makr
Ma c h
industries from decades. But the shift for automatiknndn
system which enabl es an i nsdilviiglhitailn gt,o Hseuapteirnvgi seen dd ewd rcteisl
Overhead water flow control remotely or from any centma
because they reduce i ndiawiodiualadpsarédfmemnrtt .a u3iomialtadrolny, tbal ku
accur at e, reliable and more efficient than the existing
As our paper is based on automation thus we can iuwsne olrate
can be programmed wusing C or Basic need some highly tr
extreme conditions and cannot be reprogrammed. Onr o drrea ran
stru
connections can be same but programming can be c htamate dt h
more advantages of PLC than microcontroller except 0 niet
reliability is high. This is one of the factor due to wh

BLOCK DI AGRAM

The Wiagk am i s Thewhnpuat Fagtilon consists of a reservoir
controlled by PLC pumps the water through a stainlcesiel ant
stage consists of the filter membr ane which filter nihneg
sedi mentation to take place as the heavier partidlescas
coagulation etc. as water treatment processes and tdhe hdid
The solenoid valves open and close according ton tdhd feomwr
sensors are applied in final tank to check the twhakrams
if it lies in usable range the watéeedi wastoredeinttbhen
crite a is pumped back to the waste water reser voipro naen
i d w

i
requ e are as foll ows:

[—

Stainl essWasdteaeg FFumipenth rrmHe met eAl umi nuvanh yBWIl pPiB@dtdéee u(m BiLswlkep h,&
Control]PLVBBCD eBi,RPB ay
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Fig.1 Block Diagram of PLC based ETP
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8. Body of electr-oderdumbdeefgbmssoar plastics.

A= NONODQ

Fig.3 pH Electrode
The bottom of a pH electrode balloons out into a round thin glags Bhk pH electrode is best thought of as a tube within a tu

The innermost tube (the inner tube) contains an unchanging fxdlfL HCI solution. Also inside the inner tube is the cathode

terminus of the reference probe. The anodic terminus wrapsateeiiid the outside of the inner tube and ends with the same sq
reference probe as was on the inside of the inner tube. It is filled wéflerence solution of 0.hol/L KCI and has contact with the
solution on the outside of the pH probe by waw @orous plug that serves as a salt bridge.

Pump: It is acting as booster which will boost the flow of liquid through it. It is acting as an output parameter fdt iBlsBown in
Fig.4.

Fig.4 Submersible Pump

Solenoid Valve: A solenoid valve or sot®id actuated valve is basically an electrical valve that controls the flow of media e

wwu

be.

rt of

ther

open/closed or diverting my means of an electro magnet or solenoid. The principles are based around a thin copper aioeimebund
a bobbin or core (The solenoiith such a way that when electrical energy is applied a sufficient magnetic field is generated to provide

a lifting force to a ferromagnetic stainless steel armature within the solenoid valve armature assembly which in tuectlyilbdi
indirectly chang the position of the valve. It is actigg an output parameter for PIACsolenoid valveis an electromechanically
operated valve. The valve is controlled by an electric current through a solenoid: in the case-pbd watve the flow is switched

on a off; in the case of a thrgert valve, the outflow is switched between the two outlet ports. Multiple solenoid valves can be placed

together on a manifoldSolenoid valves are the most frequently used control elements in fluidics. Their tasks ateoffy shlease,
dose, distribute or mix fluids. They are found in many application areas. Solenoids offer fast and safe switching,hiligh retig
service life, good medium compatibility of the materials used, lontrol power and compact desigBesides the plungeype
actuator which is used most frequently, pivegethature actuators and rocker actuators are alsdtiseshown in Fig.5.
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Fig.5 Solenoid Valve

DC Motor: A dc motor is being controlled by PLC. It will operate the stirreD@ motoris any of a class of electrical machines that
converts direct current electrical power into mechanical power. The most common types rely on the forces produced by magn
fields. Nearly all types of DC motors have some internal mechanism, eithigoglechanical or electronic; to periodically change the
direction of current flow in part of the motor. Most types produce rotary motion; a linear motor directly produces fonodi@méh
a straight lineDC motors were the first type widely used, sitisey could be powered from existing directrrent lighting power
distribution systems. A DC motor's speed can be controlled over a wide range, using either a variable supply voltagagin@y [ch
the strength of current in its field windings. Small D@tors are used in tools, toys, and appliances. The universal motor can operate
on direct current but is a lightweight motor used for portable power tools and appliances. Larger DC motors are usésian pfopu
electric vehicles, elevator and hoistsjrodrives for steel rolling mills. The advent of power electronics has made replacement of DC
motors with AC motors possible in many applicatidhgs shown in Fig.6.

Fig.6 DC Motor

LCD Display: It will display the parameters like pH value, level igfuid and project namé.CD stands folLiquid Crystal Display.
It is shown in Fig.1.CD is finding wide spread use replacing LEDs (seven segment LEDs or other multi segment LEDs) because
the following reasons:
1 The declining prices of LCDs.
1 The abilityto display numbers, characters and graphics. This is in contrast to LEDs, which are limited to numbers and a fe
characters.
1 Incorporation of a refreshing controller into the LCD, thereby relieving the CPU of the task of refreshing the LGD. In
contrastthe LED must be refreshed by the CPU to keep displaying the data.
1 Ease of programming for characters and graphics.
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These components are fAspecializedd for being used winddrd
IC circuits. They are used for writing different messages on a miniature LCD.

Fig.7 LCD Display

A model described here is for its low price and great possibilities most frequently used in practice. It is based on tB8 H
microcontroller Hitachi) and cardisplay messages in two lines with 16 characters each.

It displays all the alphabets, Greek letters, punctuation marks, mathematical symbols etc. In addition, it is posgilale $grdizols
that user makes up on its own.

General process diagram of Pb@sed ETP plant is:

PROCESS EXPLAINATION

P METER
ALUM AND SQDIUM BISULPHATE

AN DCHOTOR CHLORINE

STRIRRER
/
»
—iF*
‘ —-
v

V-5 STORAGE TANK

TANK- 1 FUNP
WASTER WATER STORAGE

. TANK-S
TANK 2 V1 TAND ' (CHLORINATION

(PH TESTING) (COAGULATION) J

{SCREENING) (STABILZATION)

Fig.8 Process Diagram
The process of ETP mainbpnsists of four stages:

1 preliminary

1 primary

1 secondary

i tertiary(advanced)
And treatment of three types
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1 physical
1 chemical
71 Dbiological

In this diagram there aretal six tanks including storage tank. Tank 1 contains waste water or untreated water or water cor
effluents that has to be treated, is pumped to the tank 2 by the pump or dc motor.
In tank 2, the first stage takes place peeliminary.
There arghree processes in this stage i.e., screening, sedimentation and clarification.
1 In screening process a screen with openings of uniform size is used to remove large solids such as plastics, @
Maximum 10mm shall be used.
1 Sedimentation process iphysical water treatment process using gravity to remove suspended solids from water.
1 Filtration is a physical operation which is used for separation of solids from fluids.
All the above processes are physical in nature.
There is a valve CM. which allowsthe passage of treated water of first stage to tank3 for further treatment.
In tank 3, second stage takes place i.e. primary stage.
In this stage various floating and settable materials like suspended particles and organic materials are removed @adsph
maintained. In order to check the pH valpel meter is used.
pH Control: It is necessary to adjust the pH in the treatment process to make the wastewater pH neutral. Various chemicalg
for pH control. For acidic wastes (low pH) sodium hyddex sodium carbonate, calcium carbonate or calcium hydroxide, may
added among other thge. For alkali wastes (high psyIphuric acid or hydrochloric acid may be addad.maintained watergss to
the tank 4 through valviee. CV-2 in which process afoagulation takes place which is another process of primary stage.
Coagulation: Coagulationis a complex process but generally refers to collecting into a larger mass the minute solid p3
dispersed in a liquid. Chemical coagulants such as alumindjphate (alum) orferric sulphate may be added to wastewater
improve the attraction of fine particles so that they come together and form larger particles called flocs. Coagulaergestja
mixing of particles which is done with the help of ®tiroperated by dc motor.
The processes of primary stage are physical and chemical in nature.
Depending upon the possibility of the presence of biological wastes like bacteria or nature of the waste water, segend
treatment can be done in this stadgo. Ifwater consistvaste like harmful bacteria and other biological effluents then water is tre
under secondary treatment or biological treatment. The objective of biological treatment of industrial wastewater isetooren
reduce the concentian of, organic and inorganic compounds. Biological treatment process can take many forms but all ar¢
around microorganisms, mainly bacteriological treatment plants must be carefully managed as they use live microorganis
digest the pollutats. Itconsisttwo main processes i.e. Aerobic and Anaerobic. These processes are biological in nature. The
water from tank 4 pass to the filter from third valve -G¥ilter allows the water to pass to the tank 5 through valvel@¥d in tank
5 final stage of treatment i.e. tertiary or advanced stage takes place.
Tertiary treatment is the final cleaning process that improves wastewater quality before it is reused, recycled or desch
the environment.

The treatment re Tertiary moves remaginorganic compounds, and substances, such as the nitrogen and phosphorus.

Bacteria, viruses and parasites, which are harmful to public health, are also removed at this stage. Alum is use

remove additional phosphorus particles and group thairéng solids together for easy removal in the filters.

The chlorine contact tank disinfects the tertiary treated wastewater.

Chlorine removes microorganisms in treated wastewater including bacteria, viruses and parasites.

Any remaining chlorine is rmoved by adding sodium bisulphate just before it's discharged.
The process of this stage are physical, chemical and biological in nature. The water from tank 5 is completely trestedyter
discharge or further use can be collected in storageatitkpassing through valve G/
Thefigure 9 shows the flow diagram of the process.

First of all the waste water from the waste water tank is pumped to the screening section where all the solid wastedrd nemo
after clearance control valve CMs activated .This stage is the pH testing stage. There exists a condition if pH sensor detects

pH value is greater than 7, then it is basic waste so for tha? GVactivated and to neutralise the effect of basicity, some aci
added like HClIn a similar context, if pH value is less than 7, being an acidic wast8 S\activated and base NaOH is added.

next stage, Stirrer is being driven by dc motor and coagulant alum is being added. After that control valieaCiwated, in this

stege filtration of water is done where flocs are removed after that control valve i€¥ctivated. Now stabilization and disinfectio
of water is done by adding alum, sodium bisulphate and chlorine. After this stage is over control vélvg &vatechnd water is

stored in the reservoir tank which is fitted with level sensor that will show the level water being treated.
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The ETP has a great role to play in discharging the rto
Wit hout these water treatment plants, we would not be ahf
By usiCng heLcost effective automation system for residen
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Thksnd of i mplementation has many advantages. Some of them
T Increased |l evel of comfort and time saving.
f Time and money saving during maintenance.
1T Effective monitoring of the processes.
T I mproved plant Reliability and Iife.
T Flexibility omn walsa&nge of buil di
T Remote monitoring of plants |ike water treatment pl ajnt
1 Ease of storing reports of the systems.
By using PLC based automation in and around residences anmd
i mprove the quality of [Iife.
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Abstract- In twenty first century mobile cellular communication is playmgital role in our day to day life. The vast usage of

wwu

mobile services has given birth various security issues and errors in data communication. To sort out these issues it is essential

choose an effective coding technique to improve the Bit Erede Rnd to provide timely security in 4G technology by performing

various simulations. The main objective of this paper is to develop better codes to get one of the best BER Performatiees

above mentioned conditions by performing various simulatidhe performance of MCDM is to be evaluated using the best codes

in Additive White Gaussian Noise (AWGN) and Rayleigh fading channel. The performance @DN2 is evaluated by
Computer simulation and control the bit error rate (BER) as a functibit efiergy to noise density ratio (Eb/No).
Keywords- Multicarrier, BER, CDMA, Multipath Fading, Coding Techniques, Channel Noises.

I. INTRODUCTION

Future wireless communication systems must be able to accommodate a large number of users and attegmnevidaehe high
data rates at the required quality of service.-MIOMA is taking the advantage of two advanced technological concepts of wireg
communications such as the code division multiple access (CDMA) and orthogonal frequency divisionx(@iftiph), especially

unde

less

in the multiple access capability, high spectral efficiency, robustness in the case of frequency selective channelsiesapplé o

equalization, narrovband interference rejection and high flexibility of the NDDMA. The outlined potetal properties of the ME
CDMA represent the fundamental reasons, why-BIBMA has been receiving a great attention over the last few days and has
considered a promising candidate for the future advanced wireless communication systems.

been

One of the major requirements are posed to the@IDBIA is to reach the date rate at the acceptable complexity and

acceptable bit error rate (BER) for the defined number of the active users. Mostly the Global System for Mobile telectiamaun

ica

(GSM) technology is being applied to fixed wireless phone systems in rural areas or Australia. However, GSM uses time givisic

multiple access (TDMA), it has a high symbol rate to prevent problems with multi path causirgyimbex interference.
Multiple techngues are consideration for the feature generation of digital mobile systems, with the aim of improvin
capacity, multi path immunity, and flexibility. These include CDMA as well as OFDM. Both techniques could be used foeasra

g cel
la

to providing a fixed wireless system. Every technique as different properties, specific applications making it more suited. OFDM
currently being used in more new radio broadcast systems and the proposal for High Definition Digital Television (HDTV) an

Multiple access schemes are used to allow many simultaneous users to use tfireshbandwidth radio spectrum. In any radiop

Digital Audio Broalcasting (DAB). However, small research has been done into the use of CDMA and OFDM as a transmitter ar
receiver for cellular mobile systems.

II. MULTIPLE ACCESS TECHNIQUES

system, the bandwidth allocated is always limited. For mobile phone systems the total bandwidth is typically in MHz He,, 50M
which is split in half to provide the forward and reverse links of the systemin§lwd the spectrum is required in order increase the
user capacity of any wireless network [2]. TDMA, FDMA and CDMA are the three major methods of providing the available

bandwidth in to multiple users in wireless system. However, an understandingsefrtte¢hods we required for understanding pf

extensions to these methods.

A. Time Division Multiple Access:
Time Division Multiple Access (TDMA) divides the available spectrum into multiple slots divided with time, by giving ddtrire s
transmit or receie to each user. Figure 3 shows how the time slots are provided to users in a round robin fashion, with each u
allotted one time slot per frame.

Ch1l Ch2 é Ch N Ch1 Ch2 é ChN

—

»
»

Frame Time

A

Fig.1.TDMA scheme where each user is allocated a small time slot

TDMA systems transmit data in a buffer method, so the transmission of each channelcentimmous. The input data to be

ser be

1Y

transmitted isbuffered over the past frame and burst transmitted at a higher rate during the time slot for the channel shown fig
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Analog signals cannot send directly in TDMA because it required buffering, thus are only used for transmitting digit&iMAta.
can sufer from multi path effects, as the transmission rate is generally very high. This leads the multi path signals causir
symbol interference.

This is used to reduce the effect of delay spread on the transmission. Several users can transmit chamnend his
transmission technique is used by most second generation mobile phone systems.

Fig.2. TDMA / FDMA hybrid, showing that the bandwidth is split Frequency Channels and time slots

B. Frequency Division Multiple Access:

wwu

g int

The available total badwidth is subdivided into a number of narrower band channels in Frequency Division Multiple Access (FDMA)

and allocated a unique frequency band in transmit and receive to each user. No other user can use the same frequengyaba

nd du

call. Each user isllocated a forward link channel (from the base station to the mobile) and a reverse channel (mobile to the ba

station), this are a single way link.

=+ W= puard band

_,| channel
band

Assigned frequency band

Fig.3. FDMA spectrum, where the available bandwidth is subdivided into narrower band channels

The bandwidths of FDMA channels are very low approximately 30 kHz and each channel only supports only one user

FDN

is used is used as part of most mahiannel systems [3]. Figure shows the allocation of the available bandwidth into several £hannel

explained in Fig.3.

Fig.4. FDMA showing that the each narrow band channel is allocated to a single user
C. CDMA:

CDMA technology was originally developed by the military during World War Il researches were spurred
communicéing that can be secure and work in the presence of jamAling CDMA system is a multuser spread spectrum systen
that eliminates the frequency reuse problem in cellular systems shown in Fig.5.

into

=

Unlike TDMA and FDMA systems, where user data never apeih either the frequency domains or the time domains,

respectively, a CDMA system allows transmissions at the same time while using the same frequency. For example, in
67 www.ijergs.org
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ating the userds i s al sipsequantel ed a

Time Frequency

Fig.5. CDMA View

D. OFDMA:
LAN (HIPERLAN/2), IEEE standard 802.16 and 802.11a.

other subcarriers are null then the peak power of one subcarrier occurs, thereby countering any effect of interference

data, and modulation scheme used.r=zarrier to be individually produced is assigned data to transmit

transformation most efficiently, and provides a simple way of the carriealsigroduced orthogonal
OFDM Carriers Spectrum

=

Fig.6. Model graph of OFDMA

amplitude and phase of the sinusoidal there components represent the frequency spectrum of the time domain signal

FFT or IFFT each data point in frequen@gestrum is used so it is called a bin.

E. OFDMA Transmitter and Receiver:

For the OFDM signal the orthogonal carriers required and it can be easily generated by setting the amplitude and phas
frequency bin, then performing the IFFT. Each binrofeFT corresponds to the phase and amplitude of a set of orthogonal sinus
the reverse process guarantees that the carriers generated are orti@fgoNais almost similar to FDMA in that the multiple use|

68 www.ijergs.org

widespread commercial CDMA system, the mechanism separating the userBMAaggstem consists of assigning a unique co(
that modulates the signal from the each user. The unique codes in a CDMA are equal to the number of active users
modul i signal

spreading

The multicarrier transmission technique is OFDM, which divides the available spectrum into many carriers like Fig.6, leeicly o
modulated by a low rate data stream. It has high popularity because apébility to transmit effective data rate in a mobil
environment, which makes a highly hostile radio channel. This method has been used in the implementation of (High Perf

OFDM is similar to FDMAthe multiple user access is achieved by subdividing the total bandwidth into number of chg
that are provided to users. OFDM more efficiently uses the total spectrum with closer spacing the channels togetheis[6].
achieved by all the carriersthogonal to one another by spacing them at integer multiples of the frequency. When the powers

The required phase and amplitude of the particular carrier is then calculated based on the modulation scheme
differential BPSK, QPSK, or QAM). The required spectrum is conseb&ck to its actual time domain signal using an Inver
Fourier Transform. Present in most applications, an Inverse Fast Fourier Transform (IFFT) is also used. The IFFT g

The Fast Fourier Transform (FFT) is transforms a cyclic time domain signal into its equivalent freq
spectrum. This is done by finding its @eplent waveform, and it generated by a sum of orthogonal sinusoidal components

performs the back process, converting a spettfphase and amplitude of each component) into a time domain signal. Numb|
complex data points converts by IFFT, of length that is a power of 2, into the time domain signal of the same numberFedpamt

r
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The OFDM signal can be to repesded as to generate OFDM successfully all the carriers must be controlled to maintain
orthogonality of the carriers. This particulate reason, OFDM is generated by firstly choosing spectrum required, basagubn
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access is achieved by subdividing the awdddotal bandwidth into multiple channélat are then allocated to users. OFDM uses :Lhe

spectrum more efficiently by spacing the channels very closer together. This is achieved by to make all the carrieid totbogo
to other by spacing them até@ger multiples of the symbol frequency

Transmitter

Baseband
Modulation > < OFDM signal
Datain | Cosk > IFFT [ > DA ol
QAM, etc.) > >
Receiver
- Baseband
Data out Modulation < - QFDM signal
- (QPSK, FFT [* | A/D |«
QAM, etc)) > :,7

Fig.7. OFDMA Transmitter and Receiver

wwu

Thus, the peak power of one subcarrier occurs when the power of the other subcarriers are null, thereby countering any ef

of interference. The Inter Symbol Interferer(¢t8l) problem arising in OFDM can be removed by introducing certain guard ba
between the subcarriers. This can be completely eliminated if the symbol is cyclically extended, by repeating thefitisé fock
at the end. The receiver can then apemon the part of the signal beyond the ISI with the only side effect a phase shift on eac
carrier.

Ill. ADVANCED METHOD MC -CDMA

The MGCDMA system has been considered as one of the possible candidates for the next generation of wireless comsnu
The MGCDMA system divides the available bandwidth into a large number of narrow subchannels and spreads each data s
the frequency domain by transmitting all the chips of a spread symbol at the same time but in different orthogonal sulofenhe
the properties of multicarrier transmission is that the channel gain of each subchannel is different from the other. grbduchef
different spreading codes will no longer be zero since theQBDMA systems spread transmitted symbols in affet fading channel

[7].

\. J N J
Y W

MC-CDMA Tx MECDMA Rx
Fig.8. MC-CDMA block diagram
The internal blocks of ME&DMA are transmitter and receiver. MCDMA transmitter section has CDMA, OFDM
transmitters same as MCDMA receiver section laCDMA, OFDM receivers. in transmitter pahcoder followed by mapper
(QPSK or BPSK). The block of interleaving labelled in the presented scheme, multilevel sequence of complex numaeesy/iorM

nds

h sub

nicati
ymbc

BPSK modulation formats. The spread symbols are modllatéhe multicarrier modulation and it implemented by the Inverse Fast

Fourier transformation operation (IFFT). After paratielserial (P/S) conversion, the cyclic prefix (CP) is inserted in order to mitig
the intersymbol interference (ISI) causég the frequencigelective fading channahd The receiver consists of the settialparallel
converter (S/P), blocks of the Fast Fourier Transformation (FFT), channel equalization (EQ) using zero forcing methoolyaCP
Matched filters (MF), transfornti@n, decision device, inversklock and finally decoding block.
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Fig.9. MC-CDMA internal block diagram

IV. NOISE IN COMMUNICATION CHANNEL
Within any communication channel, therealsvays noise present due to other surrounding radio signals. These noise can be
(colorless) or colored noise, and with interact differently with the transmitted user signal, for instance, the intaratt@additive,
multiplicative or complex. 1 communication systems, the transmitting signal is much Vulnerable to noise especially with
communication channel. Mostly in wireless channel considered AWGN and Rayleigh noise.

A. White Noise
White noise is a type of noise that is often existsdmmunication channels. Compare to any other types of noise it is different, h
the fact that its Power Spectral Density (PSD) is i ethatp
white Light contains all other visibleght frequencies in the band of electromagnetic radiation.

B. Rayleigh noise:
The Rayleigh fading channel is mostly applied in case when there is no LOS betyaeth R Mostly channel also adds AWGN
noise to the signal samples after it suffers froml&gh fading. The Rayleigh probability density function is given by

Received signal Y = hX + n,

Where X i s T signal, h is Rayleigh fading response and n is AWGN.

x 2o

== =
flx) = { 3¢ x=0

G

0 x<0

)

Where( ?is known as théadingenvelopeof the Rayleigh distribution, itheoretical BER for BPSK Rayleigh fading
P=1/2 e&/MNJjca(E 2
In theoretical BER for BPSK Rayleigh fading with AWGN channel
Px=1/2 (k& ( (/NE)/1+(Er/No))) 3)

Here we using spading codes before IFFF process so, the spreading codes are Long PN sequence, Walsh coding
code.

V. CODE GENERATORS:

70 www.ijergs.org

wwu

white

n the

ence
en

and C



http://www.ijergs.org/

( 601 UGE U b @EG up G Ul ULOBEGH w1 G Blul &1 U0 Il UOROAuEA BLEK] O TE>-U0 Bud @, YEHIHE U LU W WU W L WU WL LU U LU LU W u U
ISSN 2091-2730

A. Long PN sequence:
A Long PN sequence is uniquely assigned to each user and it is a periodic long code with Peridd THst2 are two reasons for
using the long PN sequence.

1. Channelization the base station separates forward channel traffic by applying different Sequences to different subscribers
2. Privacy Each user uses different long codes, and due to the pseudorzatdoznof the Codes, due to they are difficult {o
decode as different sequences are orthogonal to each other.

‘ @ XOR addition

9r gr—‘ll/ 9;-2( 94 |' 90
r-1 r-2 Q

Output

Fig.10. Generating PN sequences
Here are two ways for generating the long PN sequence. First technique uses the Electronic Serial NumloértiiESIN
subscriber to generate the long PN sequence and is therefore publicly known if the ESN is known. Second techniquehgenerate!
long PN sequence Using keys that are known only to the base station and subscriber unit, providing a level ofid® preegrding
simple despreading In i€95,it is derived from an Mequence with m =42 (shift register length). The greater polynomials are a Long
Code Mask for generating long PN sequences is illustrated in Fig.10.

B. Orthogonal hadamard code:
Walsh codig is also called as Hadamard code. Walsh coding and it performed after data scrambling in the transmitter. Each c
symbol coming Out of the scrambler is replaced by 64 sequence of Walsh chip. Each 64 Walsh chip sequence corresponfls {o a r
the 64 by64 Walsh matrix (also called a Handmaid matrix).The Walsh matrix contain one row of all zeros, and the remaining Rov
each have an equal number of ones and zeros and Figure3.5shows how a Walsh matrix is generated.

& u]
H] B 1fAnd
A, = E —11}

0 = =0 e0

Hadamard Matrix formation
Each subscriber is assigned a different row of 64 Walsh chips, depending on the channel Number which it is usaal and

subscriber occupies a different channel. For example, if a Subscriber uses 23rd channel, each symbol of the subsoblest's|scra
data symbol stream is processed using the 64 Walsh chips of the 23 row of the Walsh matrix. The symbol is simglpyepkac

11
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23%row Walsh chips when the scrambled data symbol is a 0. On the other hand if the data symbol is al, the symbol is téplad
bit-inverted version of the 23 Row Walsh chips. As a result, Walsh coding increases the data rate from @9 Z2RR8Msps.

wwu

ed by

C. Gold code The Gold Sequence Generator block uses two PN Sequence Generator blocks to generate the preferred pai

sequences, after those XORs to produce the output sequence as shown in Fig.11.

The Gold Sequence Generator block gensrat&old sequence. It forms a large class of sequences that have good periodi

crosscorrelation properties. The Gold sequences are defined using a specified pair of segaedeesf periodN = 2" - 1, called a
preferred pair and defined in Preferrdelairs of Sequences below.

PN code

GOLD

PN code XOR

Fig.11. Gold code

The set G(u, v) of Gold sequences is defined. Where T represents the operator that shifts vectors cyclicallyltg th
one place, and represents addition modulo 2. Note that G@ntains N + 2 sequences of period N. It is Generator block outputs
of these sequences according to the block's parameters. Gold sequences have the property that the cross correlatipntivetwe
or in between shifted versions of them.

VI. SIMUL ATION RESULTS
The performance of MCDMA over AWGN channel using both orthogonal Hadamard as well as random codes can be seen

respectively. We can see that the MDMA performance with orthogonal Hadamard codes does not degrade as the number
increases, and it degrades with number of users when random codes are used. This is because of cross correlation et
codes increases with the number of users. We can expect when random codes are used over Rayleigh fading channel &
chanrel, the performance of MCDMA will degrade more significantly because cross correlation between random codes w
affected by Rayleigh fading channel and AWGN channel

BER Vs Eb/No on Rayleigh Channel using Walsh codes
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Fig.12.BER Vs Eb/No using Walsh code.
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VII. CONCLUSION

occur in cellular systems. These noises are evaluated by the performance QDMIE with Long PN sequence, Gold code an
Orthogonal Hadamard codesngilation is carried out to the performance of MMDMA as well as control the bit error rate (BER) &
a function of bit energy to noise density ratio (Eb/No). Multicarrier CDMA needs more attention for future implementati
wireless data transmission #s1s. These codes are unique for each user so data reconstruction is much sec@BdiMfeatures
are narrowband interference rejection, high spectral efficiency, multiple accessing capability, frequency selective channels
onetap equalizationrad flexibility. From the results Walsh (Hadamard) code has Good Bit Error Rate (BER) and Gold cod

efficient Eb/No
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Abstractd Breast cancer is the most important cause of cancer death for women. Breast Cancer, the dreaded disease is
dominantcausesf suf ferings and death in modern worl d. Cancer
in an abnor mal gr owt h o-neguldtions Its eyet rateoamd poofnosis lofehe patieshtydépsndsamainiy of
early detection and diagnosis of the disease. Detection of Breast cancer in the body of the patient reveals through eayirsyn
most of the cases. This study is aim to find out the feasibility of Breast cancer detection by systematic study obthersiskrf
expert system is developed based on supervisory neural network based learning approach, where in initially the inptg padan

the output is mappable.

Keywordss Signal & Image processing, neural network, Transformed domain techniques, MATM#&sBosoft Office Excel,

CT scan images ,Different domain Technique like DCT,FFT etc.

I NTRODUCTI ON

Breast Cancedisease is a new growth of tissue resulting from a continuous proliferation of abnormal cells that have the
to invadeand destroy other tissues. Cancer, which may arise from any type of cell and in any body tissue, is not a single dise
large number of diseases classified according to the tissue and type of cell of origin. In the Indian scenario Breast@saders
become a one of the vital cause of death for wo me ndagnosed
at an early stage and proper treatment is given to the patient. Knowilasee expert systems, or expert systems® human
knowledge to solve problems that normally would require human intelligence. These expert systems represent the
knowledge as data or rules within the computer. These rules and data can be called upon when needed to solve
Mathematical models have been developed to predict output variable on the basis of input variable. The traditional appveac
simultaneous multiple linear regression analysis and backward elimination of variable to discriminate the most apprdptidte n
contrast, new Atrtificial intelligence models, namely artificial neural networks, can solve problems of classificatiorinsetibest
even in the presence of ndinear relationship between dependent and independent variable, or of a large datdbaseneibus
non-homogeneous variables, or both. The tumor is two types malignant and benign .A tumor does not invade the surround
called benign tumor. If tumor is invade and damage the surrounding of tumor called malignant tumor of canceectue whi to
develop a Computational Intelligence Technigfmsdistinguishing between benign and malignant pulmonary nodules by us
features extracted from CT Scan Images.

Here, The CT scan images of benign and malignant tumor.
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Figure a: Benign Tumor Figure b: malignant tumor

RESEARCH METHODELOGY

It is proposed to study Efficient Classification of Breast Tumor using Neural Classifier. Data acquisition for the prizss#et c
designed for the diagnosis of Breast Cancer $iwalh the form of CT Scanned and sonographic images. Image data will be coll
from the different different hospitals of the country .The most important uncorrelated features as well as coefficient from the
will be extracted .In order to extriaieatures, statistical techniques, image processing techniques, transformed domain will be us

For detection of Breast cancer following technique will be used

Statistics, |l mage processing, Tr ansf or suehdas WMatlabaNeuaro soletionis, XL
Stat will be used.

FLOW CHART
|fs:;‘:4. y )

hmage Acquisation duough CT &
Sonograplic Scan Images

- Y — —
[ Featwre Exraction ]

Newad s hL-.u \'—.:a.l D

[ Tagpng maoually the Excel ‘

sheet vy \vu.\l ohumyon
Traming Cross Vahdation of
Classifior
1
>
Performance R I not satisfied
e Meanzes =

’ Approval of Design ‘

( =vp )

RESEARCH OBJECTIVE
1] To maintain the correctness & accuracy in the diagnosis of Breaser.

2] To increase the accuracy for the diagnosis of &reancer.

3] To reduce confusion between of benign tumor, malignant tumor.
76 www.ijergs.org
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LITERATURE SURVEY

1] Artificial Neural Networks classifiers have been used in a variety of applications ranging from industrial automataiicéb n
diagnosis. Because dfs characteristics like fast learning, adaptability, fault tolerance, solving complex non linear prok
efficiently, good recognition Neural Networks are being used in the medical domain to benefit the medical fraternityeamd g
community alike, a opposed to the conventional methods. In the present paper we have conducted a survey which includes
review of the various applications where Neural Networks have been used in Breast Cancer diagnosis in the recent Jlea
Networks classiérs have been used in a medical diagnosis because of its characteristics like fast learning.

2] A threelayer, feedforward, artificial neural network with a baglopagation algorithm. And its outcome of research is t
scheme has improved the diagnostccuracy of radiologist who is differentiating benign from malignant pulmonary nodules en |
resolution CT.

3] Neuraldigital computer intelligence technique system based on a parameterizéel/élvaonvolution neural network and on ¢
special multi &bel output encoding procedure. In this Receiver Operating characteristic (ROC) method with area un
ROC(Az)as the performance index. And its outcome of research It is proven to be promising and to be extensible, f
independent and applicabledther medical diagnostic task iAl2image environment
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CONCLUSI ON
Use of the proposed Efficient Classification of Breas

wi || be result in more accurate and reliable diagnhosi s (¢
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Abstract- In 21st century the world facing problem of electricity, to overcome this problem worldwide many researches go
Many of the worldbés | argest growing industries as welsl

consumption worldwide for the application of refrigeration and air conditioning. The manufacturers of refrigerants ametiafrigé
air conditioning equipment, governmental agencies, and environmental groups continue working together toward thelgoedi of
environmental impact via reduced emissions and improved energy efficiency. Examples of progress are presented fot@esve
of refrigeration and air conditioning, followed by projections for further significant reductions. Although this ppEnmphasize

environmental impact for power reduction. Looking forward refrigeration has adverse effect on environment. Further @o
water so as to give cool air outside, for this application much more quantity of water has been used eversoyeamale this
efficient woods product known as o6wood wool [/ khasé hallv
these, an attempt is made to have an optimized unit of refrigeration cum air conditioning which will ovéreopnebtem of

electricity required for running both the application so far and again help to save water and wood, also maintain aal batdage
between people and surrounding. Both the system will run on single cost of refrigerator so that thep@monatan afford the

system and will have pleasure to take a pleasant comfort.

Keywords: Refrigeration and Air conditioning, Optimized, Deforestation, Ecological Balance, Emphasize, = Consumption,
Pleasant

Introduction :

Cooling systems like air calitioning, Refrigerator, Air Coolers, Water Cooler systems are high electric power consumption's;
systems also have huge impacts on the ecosystem. A proper use or choice with an energy saving plan should be cangiderec
make the developmerof ecosystem sustainable so that a harmony between people and environment could be formed. 1
innovative work has done in 20th century was refrigeration where Refrigerator recognized and developed in earlier ati®0th
and Air Conditioner isdtely in that of 20th century. However it has become the prime necessity in 21st century. In over span

decades, there is continuously increase in energy demand due to everlasting population increases in India. This besalesl ito

polluionand power cost that cannot be afforded by nor mal p €
their lifetime and increases power requirement. Worldwide acknowledge and said that refrigeration and air conditionis@grgys
respomsible for roughly 30% of total energy consumption, therefore unquestionably with a major impact on energy ds
Researchers in many countries have been involved in developing refrigeration and air conditioning systems that deal
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drawbacks of corentional systems. The need of proper energy consumption is a worldwide concern and the big question arises

reducing energy wasting included proper used of energy and also how to lower power consumption. Instead of all thesbeaain
achieved withoutompromising comfort and other advantages brought by the use of energy, and with same efficiency and g
installations. The concept of this project explores the possibility of combining four units i.e. Refrigerator-@uahditioner, Air

Cooler, Water Cooler into a single unit, such that the running cost should be reduced. This is how we are trying to m
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environment and a common person comfortable. By this product a normal person could have a sound sleep so that hig fooductivit

the nextday increases.
79 www.ijergs.org



http://www.ijergs.org/

ISSN 2091-2730

evaporator

t
t Silica gel +
capillary
' 1
=

Condenser E

| S —
> |

Compressor = 4 = =

Fig. 1 Schematic diagram of Refrigeration Cycle (VCRS)
Literature Review:

L.O.S. Buzelina, S. C. Amicoa, [1] et.al (2005) discuss on an alternative solution to reduce energy consumption in in
refrigeration systems is proposeddantroduced. A typical industrial refrigeration system was conceived, built and modified in

laboratory, receiving a novel power law control system, which utilizes a frequency inverter. The operation and energyiaoo$ump

the system operating eithesith the new control system or with the traditional off control were compared to realistically quantify
the obtained gains. In this manner, the measured temperature data acquired from several points of both systems and
consumption in KW h @ring a 24 h experimental run period are compared. From the experiment he concluded that tHeogos
power law controlled system shows a much smaller variation of the cold chamber internal temperature and electrica
consumption economy of 35.24% comparison with the traditional boff system, under the same operating condition

U. V. Kongre, M. B. Salunkhe, [2] et.al (2013) discussed about the design contributions for evaporator, condenser gntlbapil
Based on conventional methodoleglithe design calculations were done. Further discusses the designed methods which are
for combined conventional agonditioning and dispenser.

Tassou and Qureshi, [3] et.al (1994) showed that the use of a frequency inverter in refrigerationpf@ssor speed control may
cause harmonic distortions in the systems and a power factor reduction which, in turn, increases energy consumption.
benefits such as a better temperature control and a lower response time for abrupt thermal leadvelnaradso mentioned.

M. Fande, A. M. Andhare [4] et.al (2015) discuss on the experimental investigation of the effect of HFC refrigerant Ra.34
vapour compression refrigeration system by using two expansion devices with the conservation obyemeagie heat recovery
system. He used two different evaporators for air cooling and water chilling respectively and a water cooled condedser is
produce hot water. The existing system can be easily retrofitted as a waste heat recovery davicexastthy R22 refrigerant can
be replaced by R134a with minor modifications. After experimentation the maximum temperature achieved in water tankraith

of water is 45 C during 3 to 4 working hour. After that performance of system decreaseseagsita regular use of that hot wate

which can be further used for household and industrial purposes.
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Prof. S. K Gupta [5] et.al (2014) has discussed about the attempt he made to merge Domestic Refrigerator and Air auioditio
combined system st that an ordinary man can have a sound sleep which automatically increases his working productivity
next day. To fullfilled it in minimum construction, maintenance and running cost, he made an attempt which is quiterus
domestic purposeoghat his ultimate aim of the project that is those who cannot afford an Air Conditioner can have the comfort
Conditioner could be completed.

S. A. Nada et . al [ 6] published a paper oni P dficafioo-dehuaidificationa
system for energy saving and water production in hot e
proposed system is energy saving and production of fresh water.

J. K. Dabas et.al [7] discuss about $tigdy on the behavior of performance parameters of a simple vapour compression refrige
system while its working under transient conditions occurred during cooling of a fixed mass of brine from initial rooratteenfier
subzero refrigeration tempature. The effects of different lengths of capillary tube over these characteristics have alsa
examined. It was concluded that Larger capill ary t uobraor ¢
t emper at urireléweredndgeeot refiigeration temperature. Shorter capillary tube ensures higher COP initially but
deteriorates at a faster rate in lower temperature range. Capillary tube length must be optimized for maximum over&lCerag
the system forlte complete specified cooling job.

Tarang Agarwal et.al [8] discussed in his paper about aeffesitive method to increase the COP and utility of a domes
refrigerator using RL34a refrigerant. In his experiment a cabin was installed on the topoofiestic refrigerator with condenser coil
of refrigerator serving as heating coils inside the cabin. Known quantity of water was heated by the condenser coilsthasny
the overall COP of the refrigerator. Further, the utility was increased inee serve the purpose of cooking (oven), geysers ¢
Besides, the refrigerator may be used as conventional refrigerator by keeping the cabin door open in case of absesiitle éfehe
was concluded that one can increase the COP upto 11% just lgyausabin on the top of the refrigerator unit. Further increase
COP is possible; however enhancements will involve higher costs.

M.R. Abdelkader et.al [9] discuss on free cooling techniques can be used to substantially reduce energy costs. Dueathenld
the outside ambient temp help in saving energy in refrigeration work. The minimum temperature of the ambient air sueply
free cooling technique to store fresh fruits and vegetables. This technique of-effigigyicy measure can save eghwcompressor
electric power to pay for modulating damper installation costs in approximately one year. Free cooling has a kind ofl m
damper that conducts the two flows of internal and external air. When the damper is open it takes the air cecksgatiyectly
from the exterior, excluding compressor operation. It starts the evaporator fan that takes external air if Texternalbk Aictse
study has been carried out for 17 Ton cooling load in a storage room and the COP can be reaeldytenkrgy consumption is|
from the use of evaporative fans.

Raman Kumar Singh [10] (2015) discuss about the Human comfort conditions deal with the conditions of environment aiaung
hot and coldThe control of temperature of air around udase by controlling the output water from the water cooler. He mad
novel idea to control air temperature around us by the incorporation of cooling system in a single unit. This unit \&oulg
economic utility at all places to provide comfort coratis to the people. Faster, mightier & smaller is still the keyword for ey
invention and development he concentrate on the compactness and efficiency of every product. Accordingly he have des
fabricate an economical and reliable unit known a&%at er Cum Room Cool er (Three in one

Dr. U. V. Kongre, et.al [11] (2013) discuss about the multifunctional system he was built which gave output hot and rcelithwate

hot and cold air . The paper introduced basic design principles antkth analysis performed in the laboratory also mentior]
comfort conditions and suitable coefficient of performance with respect to atmospheric condition, without sacrificing t
conditioning output. The aitonditioner cum water dispenser was maaotified for air, water & aiwater cycle combined. The air|
cycle provides good results with conventional optimum efficiency. The water cycle also predicts better results, but rtlhuguleva
alone is not useful. Hence the combine air conditioner cum dispday utilizing conventional atonditioning. The dispenser gives
required efficiency in terms of coefficient of performance.

K. Nagalakshmi et.al [12] (2014) discuss about the design and performance analysis of refrigeration system using R12
refrigerants.The purpose he mentioned behind his research is to investigate behavior of R134a refrigerant. This includesge
and efficiency variations when it replaces R12 in an existing system as well as changes involved in maintaining theagysten
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with R134a. After demonstration on his project he found that, from the results and graphs that COP of R12 is littlbagre2@iP t
of R134a. Even though COP of R12 is greater than R134a it must be replaced with R134a because R134a refrigéoeit sndor]
does not flare up within the whole range of operational temperatures, Ozone depletion potential ODP=0, global warmaig
GWP=0.25 and Estimated Atmospheric life EAL=16. Again in high temperature refrigeration facilities, specHprodoictivity
when operating on R134a is also a bit higher than that of R12. Further increasing of dehumidifying ability of filter atshydeatio
high hygroscopic property of R134a systeymthetic oil.

Vivek Sahu, Pooja Tiwari,et.al [13],(2013) haspbubs hed a paper on A Experi ment al
varying the fin spacing of the condensero. Thi s papusing
wire operating parameters like heat transéde ,condenser pressure and condenser temperature , refrigerating effect is incre
using wireontube condenser comparatively power consumption remain same as with air cooled condenser in a
refrigeration system. Therefore wiog-tube condaser can replace the ordinary air cooled condenser in a domestic refrige
system and in this he mentioned that Discharge pressure with small fins spacing is highest than the larger fins spacage:
project.

S. C. Walawade, B. R. Barve, &t [ 14] has published a paper on fADesign
Domestic Rda&@hei gnan at corbg ecti ve of this paper is to study
attempt has been made to utilize wabeat from condenser of refrigerator. This heat can be used for number of domest
industrial purposes. The study has shown that such a system is technically feasible and economically viable also htemmgudoan
recover the waste heat from 165réfrigerator used for domestic purpose and from this he concluded that this combinati
refrigerator and food warmer is efficient and it will help to conserve an enormous amount of energy.

Dr. A. G. Matani , Mukesh K. Agrawal [15] has publishedaagpper on AEf fect of capillary
VCRS wusing different Refrigerantso. I n which he discus
consumption of different environmental friendly refrigerant mixtu(i¢€ mixture and R401a) and he observed the effect of work
parameters like diameter of capillary tube, working pressures and inlet water temperatures, which affect the power coasur
vapour compression refrigeration system. It was observed tlfdtaRzbnsumed more power than HC mixture and R134a, but the
less mass quantity of HC mixture and R401a is required in the same system. So there is less effect in environmentadyge
further he analysed a system with the new refrigerant bleadhesitute for R134a was made and concluded that Power consum
per ton of refrigeration of HC mixture (R290/R600a) was lower than other two refrigerants at all working pressure aradeinle
temperature at capillary diameter 0.050 inch. So it caruded as Working medium in air conditioning system. also Poy
consumption per ton of refrigeration of R401a is always higher than other two refrigerants, so it is not efficient igenseain
purpose.

Jala Chandramouli, Dr. E.V.Subbareddy [16] et.all(0) has publ i shed a paper on fADesi
Vapour Compression Refrigeration System with EI Il i ps erojeché
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is to increase the performance of the systgmincreasing the heat transfer rate through the evaporator. Heat transfer from the

evaporator increased by the changing the shape of the evaporator and by extended surfaces.He used to conduct an experi
ellipse shaped design evaporator of @ wau r compression refrigeration system

capacity.By incorporating the ellipse shaped evaporator of the refrigeration system he concluded that the C.O.P enlhBég, o
as a result of 1.5% increase in rgéiation effect and 1% reduction in compressor work and same in heat absorption.Further,

pressure is slightly increased, the ellipse shaped evaporator increases the C.O.P compared to existing evaporat@shapildie g
to reduction in compress work and increase in refrigeration effect.

P. Sar at Babu, Prof . N. Har i Babu, [ 17] (2013) has puml

ment
U S

by

systel

Using Variable Condenser Lengt h. o | ndonestic refligerditce of 166 btreds capacityolp t i

may give a chance to find a different length other than existing length will give better performance and concludedptiautine
length of coil is 7.01m also through his experimental investigation hedfthat the optimum length of coil is 7.01 m instead
standard value 6.1m.

S. B. Lokhande, Dr . S. B. Barve [ 18] (2014) has publ i s
Domestic Refrigeratotheabjeche whi h sheopadescussead study AW
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refrigeratoro. An attempt has been made to utilize wraokt
domestic and industrial purposes. In minimum construatianaintenance and running cost, this system is much useful for dom
purpose. It is valuable alternative approach to improve overall efficiency. From the results tabulated it can be coaiclvite dirtre
the energy consumption of thefrigerator é&creases for certain time and then it remain constant. The refrigerating effect |
decreasing as the temperature difference between the refrigerant and article placed is decreased. The C.O.P. remairstaaln
though it decreases a little bit. Wihot case, as if we add up heating effect in desired effect, then the c.o.p. is increased.

Adrian MotaBabiloni, Joaquin Navarres br i , et . al [19] (2015) has p u-lAhavenhew df
current St at usssed aboutthehmost recertt @evebpmerdsuin commercial refrigeration available and also ment|
good amount of results provided these systems, covering some advantages and disadvantages in systems and working
mentioned about latest researchdsch have objective of energy savings and to reduce CO2 indirect emissions due to the burr
fossil fuels. He also discussed about system modifications trigeneration technologies and better evaporation conddlons
Further he concluded as Ipaper reviews the statd art of recent developments and contains and covers important topics su
supermarket refrigeration system energy efficiency, GHG emission control regulations, HF@ythasd low GWP alternatives.
The important point menti@d here is energy consumption analysis of each supermarket is very important to identify the
beneficial energy saving techniquédsom the analysis of supermarket he mentioned in paper, Among all Trigeneration
interesting option in supermarkethat produces great energy and CO2 emission savings, especially when CO2 is the workin
selected. New GHG regulations impose strong GWP limitations that are going to phase out currently used HFC refrige
commercial refrigeration.

S. A. NadaH. F. Elattar et.al [20] (2015) discussed about Performance of integratigengiitioning (A/C) and humidificatidn
dehumidification desalination systems proposed for hot and dry climatic regions. The proposed systems aim to energy sa
systems ulization in fresh water production. Four systems with evaporative cooler and heat recovery units located at d
locations are proposed, analyzed and evaluated at different operating parameters. Other two basic systems are used a
systems inproposed systems assessment. Fresh water production rate, A/C cooling capacity, A/C electrical power cons
saving in power consumptions and total cost saving (TCS) parameters are used for systems evaluations and comparis
analyzing the syem results show that the fresh water production rates of the proposed systems increase with increasing fresh
supply air temperature and outdoor wet bulb temperature, powers saving of the proposed systems increase with increasin
ratio and supply air temperature and decreasing of the outdoor air wet bulb temperature, locating the evaporative cooling
fresh air mixing remarkably increases water production rate, and incorporating heat recovery in the air conditioningvitiiste
evaporative cooling may adversely affect both of the water production rate and the total cost saving of the system.

Ki yoshi Saito et. al [ 21] (2012) has published a pape+

conditionings y st ems, and their Applicationsd in which he discu
conditioner, desiccant dehumidifier, indirect evaporative cooler, fuel cell, solar panel in order to reduce the energyicorisuta

refrigertion and air conditioning.Again Paper describes-aigturacy simulation models for a CO2 heat pump, absorption heat pu
and desiccant dehumidication system also discuss the simulator that they developed, based on those models for regguc
consumption.

Chengchu Yan, Xue Xue, et . al . [ 2 2] -copdtiOnihd System forapsoactive polwer deiman
response to smart grid.o In which he discussed traforadaily load
shifting and real time power balance in the developing smart grid. This system consists of a chilled water storage s§tand(&€\
temperature and humidity independent control (THIC)aimditioning system, which can significantlyduce the storage volume o
the chilled water tank and effectively enable a building with more flexibility in changing its electricity usage patterpewEen
demand of the proposed -@ionditioning system can be flexibly controlled as desired by impiéneetwo types of demand respons
strategies: demand side bidding (DSB) strategy and demand as frequency controlled reserve (DFR) strategy, in respapd t
ahead and hotahead power change requirements of the grid, respectively.
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Conclusion:-

As per experimental study to reduce electricity consumption for refrigeration cum air conditioner, air cooler and wateXIsools
save water and forest which are affected a grapact to maintain an ecological balance and to make it cost effectiveyrsal
person can offered this product. Environmental groups and governmental agencies have cooperated over the last twddiegad
about reductions in refrigeration and air conditioning systems energy consumption and refrigerant emissions.

The redutions have been possible through a combination of factors:

Increased environmental impact awareness, commitment of industry personnel, improved systems technology and operati
procedures, and governmental regulations. These successes givet uogfidance in continuing efforts for reduction of climat
change impact of refrigeration and air conditioning system. HFC refrigerants have high societal value in providing séiblend
refrigeration and air conditioning. At equivalent costs of ptions, climate change impact from minimal refrigerant emissions
be more than offset by improved energy efficiency
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IMPACT OF QUALITY DEGRADATIONS ON VIDEO FACE ANALYSIS

Manjunatha S B, Vineesh PhBushi AiyappaC
Coorg Institute of Technology, Ponnampet, Cebigtrict, Karnataka, manjupuneeth99@gmail.com, 9611962024

Abstractd Compare to highesolution analysis, the lovesolution face analysis suffers more significantly from quality

degradations. In this work, we will investigate how some face analysis stepf@aded by low image quality and how this links tp

the low resolution. Effects of several quality degradations, namely low resolution, compression artifacts, motion bligeaisd

wwu

no

analyzed. Depending on the condition, it becomes obvious that thedohution is sometimes a minor degrading effect, outmatched

by a single one or combination of the further effects. Typical counter measures are individual to one single effectaddredsimg
realworld face recognition from surveillance data, the cmation of the challenging effects is the biggest problem.

Keywordss Image resolution, compression artifacts, motion blur, noise

[ UNTRODUCTI ON
Face anal-gsaki fprdadoba remains a chaqualkingagl, mash eat ieweflal c

es t:

spite of the increasing interest in the topic, the psogmaeée

i nduced by the fact that no singleiefyech tembespbnenbl Eh

one qaedrdading effect have difficulties to prove their Db

degradation effects. Apparentlilsy,t htehd ofwi msetsod fufté otn. t lEarte n
usually only partially responsible for | ow qualityniviué
effects, namely resolwutaond, nciompriessaonpal, ymedi ofmhél ssel ectfi
case of surveillance video footage and its forensi cnadrya
particul arl y i nr eac ofgonrietn soinc iwa ya UuFsaecfeu | tool in this domali
dat a. Thus, the work we are faced with is |l ow qualitfyi w
steps, fatacaeetegitsbnati on, face normalization, face f e
probably the most robust step for | ow image quali Whj | eh
gualceyr éa@aognition is able to bring out i mpressive resu
| oquual ity face recognition faces several-raddiutbonl fahb
mi $s @gh ment , noi se affection, |l ack of effective featuress
the quality problem only roughly by combining all g umad
Mi salignment are consequences thereof and wild]l be conosur
scenari o which includes comparing |l ow quality faces ¢&o
measures of several quality degradations namely | owl yess§

[2] LITERATURE REVIEW

The recognition of human faces in video of logsolution is difficult. With the wide use of camdgurveillance etc.), solutions
which solve such type of problems achieve mangl more attention. The two main methods are S&®asolution (SR) and Multiple
Resolution faces (MRRpproach. The former can be applied to compute-teghlution facial imag from lowresolution ones. Even so, the
disadvantage is that the multiple facial images that pertain to the same subject captured from same scene are needacerbéRfe[slich

drawback; it increases the complexity and requires greater memory storf@eeirecognition system. Recently, researchers impro
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existing methods of SR & MRF and proposed several new methods. In [2], color invariance was applied to face recogmitiesulihei

wwu

demonstrated that color invariants do have substantial disativé power and enhance the robustness and accuracy for low resolution

facials. In [3], the author proposed an approach to provide a feature subspace to be directly compatible with arbitgaépleHaw
resolution of probe at testing/application stand overcome dimension mismatch problem. In [4], the authors developecksodiition
frames from a video sequence by using both spatial and temporal information present in number of adjsiesalutiom ones. A new

technique named face scoring wageg by TseWei Chen et al.[5]. The method included eight scoring functions based on feature extraction

technique, integrated by a single layer neural network training system to get an optimal linear combinatiorhigtsedsciution faces.

[3] QUALIT Y DEGRADATIONS

Face analysis suffers from a broad range of quality degrading effects. Addressing them all would be beyond the scope of

work, thus, we limit ourselves to the impacts which are most present ireBmution scenarios. These are the reaolution itself,

video/image compression, motion blur and noise which are illustrated in figure 1.

Figure 1: Impact of some image quallty degradations: (a) resolution , (b) compression, (c) motion blur, (d) noise | @odh(@hed.

Severity increases with each row.

There exist a lot of further effects, but most of them, such as badnltion (shadows, overexposure, low contrast) or harsh head

poses, also relate to higlsolution applications and will consequently be omitted here.

[3.1] RESOLUTION
Effect: The resolution come into existence from the discrete sampling of the corgtimmage signal of a face. If the sampling i
denser, the resulting resolution is higher, and the more information is included in the image and available for thgyprocessin
Simulating the effect For the investigation we need to simulate the particufacein some severity steps for reproducible results.

In the case of face resolution this is unambiguous. Starting with a face widlthpixels, further downscaled images with a fag

width Wy are generated by
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Wi =s%- W (1)

Wheres > 1 is the base for the scaling factor dnd 0,1,...the current severity step. Of course the same relation holds for the i
heighth,. Suitable lowpass filtering is applied before downsampling to avoid aliasing. We will introduce the severitysfantaf
further formulations of degradation effects, to set their severity in a similar manner to the reduction of the imagmresoluti
Counter measures When matching low resolution to further lenesolution faces, adjustments of the used featurea ammmon
solution [11]. A popular approach to boost low resolution face recognition is to applyrespkirtion to perform further analysis or
the resulting highresolution images [08], or incorporate supesolution directly into face recognition [9This is particularly

successful if the lowesolution probe faces should be compared to high resolution gallery faces [07, 10].

[3.2] COMPRESSION

Effect: Video data requires large space, so strategies to reduce this amount are employed in basicaltjeevempturing system.
Video compression formats such as H.264 are very common for movies, while surveillance systems with low frame ratesuse
Jpeg compression quite often. There is large variety of compression algorithms and only a selechenlistd here. But
fundamentally all popular compression algorithms work block based, which means to handle small regiopsnopirels
individually. Thus, the errors at the borders between the blocks grow stronger for high compression factors where eaahoblgck
be roughly approximated. And also, video compression is developed for the human visual sense, which ia sshalhgimal

solution with respect to keeping the highest possible information density.

Simulating the effect To simulate the compression artifacts, Jpegipression is a reasonable option. Jaetifacts show the typical
block-based pattern also eminentvideo compression algorithms such as H.264. In addition, the quality can be effected by one
parameter which obviously simplifies things. This quality factor g ranges from 0 (worgtF th00 (best) and can be adjusted by t
same severity faot s‘as the resolution by

=" b, (2)

where U adjusts the effect of the severity factor to res
Counter measures Each compression format leads to its own form of characteristic artifacts. Thizaased to train matching
blocks of low and high quality and substitute the low quality ones with the high quality counterpart [12]. Howevergthreeslily
on an according training database that comprises similar block patterns as the applicationasm the knowledge what specifi
compression format was used. The General way to address the problem is to understand the effect as noise and employ

counter measures such as ipass filtering.

[3.3] MOTION
Effect: Motion has a negative effeon image quality induced by the integration over time on image capturing. Motion blur cg
formulated as a convolution of the image by a motion kernel that represents the relative motion of the camera to thHalebj
capturing. We assumed that tbbject itself is static, leading to a constant motion kernel throughout the object. Mostly in dar
indoor environments, the effect becomes obvious in the presence of long exposure times. The sensitivity of face recogritan

blur depends higlglon the angle and the length of the effect [13]. Horizontal motion blur has a little effect on face recognition

performance than vertical motion blur where the recognition rate dropped from 100 to 60 percent in their small scal@experime

Simulating the effect Synthetic motion blur can be developed by convolution of the image with a motion filter, the. In this cas

restrict the filter to linear motion which bring down it to two parameters, the dérafléhe motion in the image plane and the size
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f characterizing the length and severity of the motion blur. We assume a randorii andla variable length

fi= b*s 3)

that is characterized as a percentage of the fac&\giZEhis forms the filteindependent of the image resolution and relates instea
the motion and velocity of the face in front of the camera. The final filter length in pixels is given by

F=fie Wo

Counter measures Theoretically, motion blur can be mostly (except for zerfothe transfer function) removed by a deconvolutio

of the blurred image with the motion kernel (inverse filter). Nevertheless, the kernel is usually unknown and has tatbd based

on the blurred image itself. This is a hard task for-fesolutionimages where only little information is available. Known solutions

commonly assume a fixed scene combined with camera motion, which is the typical case for snapshots taken by a digitad c3
shaking hand [14]. In the given scenario, the relatioticis versa; surveillance cameras are fixed installations and the scene in fra
it is moving. Particularly, each object in the scene might move differently, leading to an individual motion kernel &dnjeetci his
way, only few pixels from each objeare available as evidence for the motion, causing kernel estimation infeasible. In the o
recognition domain, the most promising strategies employ adapted features, that are insensitive to blur, e.g. locahjetsEnqu
(LPQ) [15]. However, oneeeds to keep in mind that LPQ assumes a symmetrical blur kernel, which basically never app

motion kernels.

[3.4] Noise

Effect: Image noise is induced by the physical construction of the image sensor and its liability to quantum noise.

Simulating the effect The noise can be simulated by additive Gaussian noise. Thus, the originallimagiegraded by Gaussian
noiseG as follows:

L=lot y($-1).G, GN(0,1) (4)

The Factor

a= y(é‘—l) denotes the standard deviation of ti@mal distribution the noise is sampled from. This influences the severity of
effect.

Counter measures Bestshot face recognition strategy is the most common strategy to avoid noise issues. All images of
sequence are examined with respedh®noise level and the one with the least amount of noise is selected for matching. Th
fail if all images within one sequence shows a high noise level. Image noise can further be reduced by apphpagsfitber to the

image, reducing the highnequency noise components while preserving the low frequency image content.

4 CONCLUSI ON

Low quality face analysis remains a challenge and offers abundance opportunities for improvement. The effect, simu
the effect, counter measuressome quality degradations namely low resolution, compression, motion blur andareigiscussed
for face analysisit was analyzed that the low resolution is only part of problem and several further effects have a significant
on lowquality fae analysis.

Finally, it is to say that the random mixture of effects causes the biggest challenges.
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Abstractd This work gives optimised solution to make feasible hoisting application in heavy lifting and passing in coal anc
minerals mines. Rotary drum to be optimised with putting same diameter as required. Design is planned with castindistifening

patternedcircularly in round drum to form complete hollow druits replacing side disc of drum to make lightweight, loading
condition is it by considering maximum loadSrum behaviour is analysed in ansys tool in variations of degree of rotation from| 0 to
360 dcegree. Finally conclusion will be opting to make optimisation feasible or notfovifefew variants in design and compare
results with each other. Finally the best dr um de sciugbilty.i § f

Keywords Introductions Mine hoist Central hubWeldment structurapanufacturability and installation feasibility

INTRODUCTION

Hoi st by definition means to haul or to raise an vdlcjeesc
used to move an object from one point to another, whowar &d
or moved depending on the necessity. The hoist weprolkidre |[flbe
applied on the |l oad force. The applied force can be reddce

sheave whee!

Ccage
and

shop
winch drum

Fi gMi:tne Hoi st

I n underground mining a hoist or winder iis wused to |rai
nor maldryedousi ng electric motors. Drum hoists are the most
cable is wound around the dr uadr wihemoit htes coamwvelyanuoseedsi hji §1
are mdumon concrete within a hoist room, the hoisting ragpe
wheel and down where they connect to the conveyance (cage

91 www.ijergs.org



http://www.ijergs.org/
mailto:Sarang200252@gmail.com

ISSN 2091-2730

LI TERATURE REVI EW

wwu

For this study, Obseasrntv atgi srysta&me ffThheuddd edcrmataxie surive)
Various machine design concepts and CAD/ CAE concepts fdrjom
new experimentation. mMhéitermtnonolkesgifes dekségnedgfaoe di scu

WANG lenmg, -XUnGuEHBWOoW, aYANGu,Yainn t heirPagrapreat rniacmele spisg,
El ement Analysis of Mai n "ShafdtvaotetloparambBabeddabi Pad MmEn

model |l ing of mai n shaft of hoi ster was deal . Using the| ir
analysis of stress status of the main macad.t DOHe haodecpteirordea
dramatically shorten the development cycle and cut dowmletah
model | i brary devel opment and to thél optimization design o

LUO Ji man, XI' NG Yan, LI'U DajiMandialanAlnarlUANi sYeqf i Ma gthpa fr
ANSYS For the purpose of researching the factors whi ghtadfef
i mpact of di fferent factors over system security, tak anod
made the modal analysis for mast which was instal loeld! with

Yang Yuanfan, i n Tthlree Spg aimler oma nveed haa, c'al Rel i abi, | i tTyh|r e
the study on mechanical reliability design and copbddartdé om
reliability designds application into mine hoist itheadgathbd
mat hematical model, and finallfly the reliability design ¢an

J. J. Tal jaar d ,anidn Jt.lDe pSaStegobbemtsmoendafats, system as applie
mining" prohecttlesign of a 30,000 ton per day underground| mi
owner and the desibgenstt eaannd. pUsoivnegn npordaecrtni c e, i nnovative eéng
worl dwi de experts these chall enged4 haeetr es ynwett emewidl lonbe@anidn ow
year 9000

Shuang GCheenn Ganod, in thebBtreapeAnalyeids asf the MInel Aot
paper, the three di mensional modeling of 2JK mine hoitshtg s|
model was iheptdtined ei et @ment anal ysis in ANSYS, the stress
dangerous section was made at the same ti me, which pdlogi d
structgh’al desi

HuYong and HuJdi Quan, Machaerei calpapeal ynwaimedarmd , EXperimer
Drum -Maleir Wi ndj ngnSybeemresent-ldgseigwi odithgydonmphdinbfgtic
chmaseaccording woréehegpembeHowEtver, the actual wire rope a

of wire rope also play detagevewrpntesgioaodetiecimeni ngcnt wmm. r

accurately is the precondition of ensuring the dr i%hs saf

PROBLEM IDENTIFICATIONS : -

Fig.:- Closed Disc drum

1. Heavy drum difficult for commissioning and manufacturing in sirgldy. Central hub is too heavy for making drive hold
rotate full body with loads.
2. Optimisation can be formed in drum structure to make it little lightweight without affecting its strength.
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METHODOLOGY

Comparison in two models:

Disc and bordered
\( Ring support design

Structure is
to be check
to replace
disc shape

Cenmtral Hub

Model 1
Model 2
Model 1:- Closed DisdDrum Model 2:- Proposed Conceptual Model
INPUT: -

A Boundary conditions: Max. RPM 20
A Maximum Torque: 700 An
A Material: Cast iron / Carbon steel
A Technology of development: Weldment structure, Welding treatment, Sheet metal components.
A Optimized meshed dm body to be developed outer Dia. 1300 midvé&dth =600 mm.

PARAMETERS FOR DESIGN CALCULATIONS

The shear stresses are induced in the shaft due to transmission of torque i.e. due to torsion loading. According t&éeretyiazn
Mechanical Engineers (ASBM) code for the design of transmission shaf
30% of the plasttensimntb¢tfi not more than ng@f Inmtherweords han

U = .0OorB18Ck

The shaft is subjected to twisting moment or torsion only, and then the diameter of the shaft may be obtained by usin
equation.

Where, T = torque acting on the shaft
j = polar moment of inertia
U = tshearstressn
R = Distance from neutral axis to outermost fibre
= D/2.... Where D is diameter of the shaft

We know that, for solid circular shaft, polar moment inertia (j) is given by,
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For rotating shafts, gradually applied ceady load, combined shock factornd fatigue factor (k) are taken ast®l.

Also from torsion rigidity equation we have,

Where, —= angle of twist in degree
T = Torque, Nmm
L = length of shaftmm
G = Modulus of igidity, N/mn?
D = Diameter of shaft, mm
*Let the angle of twist for the shaft 1degree +e. p
ROPE SPECIFICATION
Rope construction: 6 x 26 RRL (right regular lay) rope
Safety factor brope = (Minimum breaking lodd Load applied
DRUM CALCULATI ONS
1. Diameter of drum
Dgrum = (ratio between 20 to 25) %.gk
2. Groove radius,
r=0.53xd
3. Groove diameter,
d = groove radius x 2
4. Pitch diameter,
p = 2.065 x groove radius
5. Groove depth
h=0.374xd
6. Thickness
tx = P/kp
7. Drum grooved length,L3
L3 = (n- 1)*P
8. Drum un-grooved length,L1=L2
L1 = L2 = 1/2 diameter of hook + radius of rope

9. Factorof safety= 6
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CAD Model

Przan
12 0
Prann

Al

Fig.: - CAD Drawing Fig.: - Axle Assembly

CAD Model is created by using Creo Parametrid®2¥! on which ve can perform engineering analysis like finite elemeht

analysis Finite Element Analysis of structural behavior can be done by using Ansys by appdyiogsvboundary conditions
Meshing is done by using 20 noded Solid95 eleméhtd?.

VALI DATI ON STAGES

A Mathematical calculations with structur al behavior |
A Optimization with material weight and feasible manuf
A Validation wiftfherceonmp avairnigandt s resul ts.

A Solution and selection of best design amongst all va

CONCLUSI ON

wwu

0o a (
ac |

This paper r evhOeeswisgnt haen ds tQupdtiiensi zoaft i on wi th StructHaiadt .B
Theview finds that, the centralf odrr ucno mmmi snsiinoenihnogi satn di smal maurf
for making drive hold t oersatgant eanfdulolpth od yz awii tom dwaord dg irs éf| huteh
design which can reduce tihse pweaingietd iowiigtchemit r faé nidmg m. i Dles i ga
to form complete hollow drumhité capl makeg thiedasydi adnf eic/t d
strength. Because of the reducing the weight of central |dr
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Abstractd The thermal performance of an inclined two phase closed thermosyphon with different working flubgemas
investigated experimentally in this paper. Digtill water and Binary mixture of ethanol and methaimal has a positive gradient of
surface tension with temperature are used as the working fluid. A copper thermosyphon with a length of 1609, mminner
diameter of 20.5 mm and an outer diameter of 22.5 mm was emplolgetndsyphon was chargedth 60% of the working fluid
and was testbwith an evaporator length 008 mm and condenser length of 480(n. The thermosyphon was tested for variol
inclinatiors of 45, & M d-to $hO herizontal. Flow rate @f Kg/hr, 12 Kg/hr and 20 Kg/tand heat input of 40 W, 60 W and 80 W
were taken as input parametefihe thermalperformance of binary mixtureharged two phase closed thermosyphon was
performed tle distilled water in both heat transfer and temperature distribution.

Keywords: Two phase closed thermosyphorgdt trasfer limitations, Binary mixture, Heat load, Coolant flow rate, Inclination
angle, Efficiency

l. I NTRODUCTI ON

Energy is an important padf most aspects of daily life. The quality of life and even its substance depends on the availab
energy. Hence energy plays a vital role in day to day life as well as in heat transfer applications. Due to the hunraeneegyl fo
more efficientway of using it is a major challenge in the scientific community. The heat pipe and the thermosyphon sp
designed by the engineers for transferring heat from a distance. The thermal performance of thermosyphon is one thetandst
part of thesaypes of investigation in the field of heat transfer.

1.1. Heat Transfer Enhancement Techniques:

Heat transfer enhancement or augmentation techniques refer to the improvement of thermo hydraulic performance of heat e
Existing enhancement tedlqnes can be broadly classified into three different categories:

1 Passive techniques

1 Active techniques

1 Compound techniques

1.1.1. Passive Techniques:

These techniques generally use surface or geometrical modifications to the flow channel by incgripgeats or additional devices
They promote higher heat transfer coefficients by disturbing or altering the existing flow behaviour (except for extéamckes) s
which also leads to increase in the pressure drop.

1.1.2. Active Techniques:

These techiques are more complex from the use and design point of view as the method requires some external power inpuf
the desired flow modification and improvement in the rate of heat transfer, like mechanical aids, surface vibratiobydtiod, vi
sudion, etc.

1.1.3. Compound Techniques:

wwu
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A compound is the one where more than one of the above mentioned technigques is used in combination with the purpose of furthe

improving the thermohydraulic performance of a heat exchanger.

1.2. Thermosyphon:

Thermosyphon is an enclosed two phase heat transfer devices. They make use of the highly efficient heat transport p
evaporation and condensation to maximize the thermal conductance between a heat source and a heat sink. They aeddfien
as tkermal superconductors because they can transfer large amounts of heat over relatively large distances with small te
differences between the heat source and heat sink. The amount of heat that can be transported by these devices &raisu
orders of magnitude greater than pure conduction through areetial. They are proven to be very effective, low cost and relial
heat transfer devices for applications in many thermal management and heat recovery systems. They are used in many aj
including but not restricted to passive ground/road-@ézing, baking ovens, heat exchangers in waste heat recovery applica
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water heaters and solar energy systems and are showing some promisepearfoighance electronics thermal managenfent
situations which are orientation specific.

1.3. Thermosyphon Geometry and Working Principle:
A cross section of a closed tvphase thermgghon is illustrated in Fig.;the thermosyphon consists of an evacuated sealed tube

wwu

that

contains a small amount fuid. The heat applied at the evaporator section is conducted across the pipe wall causing the liquid in tf

thermosyphon to boil in the liquid pool region and evaporate and/or boil in the film region. In this way the workingsfhuint dabe
applied eat load converting it to latent heat.

The vapour in the evaporator zone is at a higher pressure than in the condenser section causing the vapour to flowtheward. Ii
cooler condenser region the vapour condenses and thus releasing the latent heatababyibed in the evaporator section. The heat

then conducts across thin liquid film and exits the thermosyphon through the tube wall and into the external envirormmetite Wit
tube, the flow circuit is completed by the liquid being forced by grawtikhio the evaporator section in the form of a thin liquid film.

As the thermosyphon relies on gravity to pump the liquid back to the evaporator section, it cannot operate at inclisatitmthel
horizontal position.

Condenser
section

Heat - —_—

output

Vapor flow

Gravity Adiabatic

Liguid Mow section

(Falling film)

Container

Evaporator
section

|
1

Heat
input

Fig.1: Two-phaseclosedthermosyphon working principle
1.4. Applications
1 Radiators
1 Aerospace
1 High tech electronics
1 Solar system
1 Satellite thermal control
1 Waste heat recovery

1.5. Advantages:

1 Passive heat exchange with no moving parts.

1 Relativelyspace efficient.

1 Thecooling or heating equipment size can be reduced in some cases.

1 The moisture removal capacity of existing cooling equipment can be improved.
1 No cross contamination between streams.

Il. REVIEW OF WORK CARRIED OUT

Many investigations were carried out in arde analyse and to enhance the thermal performanceeahbsyphon. These are a
follows.
Grover [1] (Los Alamos Laboratory, USA) introduced the term heat pipe in 1964. Thehtvee closed thermosyphon used in th
study is essentially a gravissistedwickless heat pipe, which is very efficient for the transport of heat with a small temper
difference via the phase chandettee working fluid. It consists of an evacuatetbsed tube filled with a certain amount of a suitab
pure working fluid. Thesimple design, operation principle, and the high heat transport capabilities-ph&se closed thermosyphon
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are the primary reasons for their wide use in many industrial and energy applications. Since there is no wick material, 1

thermosyphon is sint@r in construction, smaller in thermal resistance, and wider in its operating limits than the wicked heat pipe.

Z. Q. Long, P. Zang [2] investigated ttleermal performance of cryogenic thermosyphon charged wit\iN&nary mixture. They

have discussedelat transfer of the binary mixture in the thermosyphon theoretically by considbengiass transfer of the

components. They built an experimental setup for investigating the heat transfer performance of the cryogenic thermbhsyphon. T

found that the BI Ar binary mixture can widen the operational temperature range of the cryogenic thermosyphon and it can
the range of 641050.0K. The dryout limit appears in the experiments for the cases with Ar fraction below 0.503. The heat tr
rate of thedry-out limit increases with the increase of Ar molar fraction until film boiling appears on the top of the condenser.

work |
ansfer

M. Karthikeyan, S.Vaidyanathan and B. Sivaraman] [Bvestigated the thermal performance of an inclined two phase clgsed

thermosyphonwt h di sti |l |l ed wateBuamdohdgasowaws woolkutnigod | @fi dn Th
ratio of 60%. The thermosyphon was tested for var8KgmisO0.1

ey
nhcl

Kg/min and 0.12 Kg/min and heat input of 40 W, 60 W and 80 W. The thermosyphon was of a copper material with insidel@and outs

diameter of 17mm and 19mmaspectively. The overall length of thermosyphon was 1000mm (46&vaporator length, 450mm
condenserlength). They obtained the result that the thermosyphon charged with aqueous solution has the maximum
performance than compared to thermosyphon charged with distilled water.

thern

H. Z. AbouZiyan, A. Helali, M Fatouh and M. M. Abo E Nasr [4 invedigated the thermal performance of two phase closed
thermosyphon under stationary and vibratory conditions with water and R134a as a working fluid. They carried out thenesxperime

for filling ratio of range (40% to 80%). The thermosyphon was tested fa@ugadiabatic lengths of (275,325 and 350mm), vibrati

DN

frequency (0.4.33Hz) and input heat flux (168800 kW/nf). They obtained the result that adiabatic length of 350mm and liquid

filling ratio of 50% provide the highest heat flux.

Negishi and Sawad®&] made an experimental study on the heat transfer performance of an inclinpdaseclosed thermosyphon.

They used water and ethanol as working fluids. The highest heat transfer rate was obtained when the filling ratioqjxatie of v

working fluid to volume of evaporator section) was between 25% and 60% for water and between 40% and 75% for ethanol. T

inclination angle was between 20° and 40° for water, and more than 5° for ethanol.
M. R. Sarmasti Emami, S. H. NoiecaM. Khoshnoodi [fmade arexperimental study on the effect of aspect ratio and filling ratio

the thermal performance of inclined typbase closed thermosyphon under normal operating conditions. They used distilled water as

working fluid. They carried out the experiments forlff | i ng rati o of range (20% to 60

inclination angl e of gsyphongvas of alcbpper matedal vétiBide ahd. outside diametér efr14mom and

0)

16mm respectively. The overall length of thermdsyppn i s 1000 mm. They obtained the flol
performance at inclination angle of 60 o for all three asp

c — .-, r P D
Condenser | . /’f Condensate
Section Z

—a
'_:.‘4_——
A Evaporator
Working Section
Fluid

Fig.2: Schematic diagram of a twephase closed thermosyphon

K.S. Ong and Md. HaiderE - Alahi [7] investigated performance of an R134a filled thermosyphon. They carried out the experi

ments

to study the effects of temperature difference between bath and condenser section, fill ratio and coolant mass flow nate.
thermosyphorwas of acopper material with inside and outside diameter of 25.5mm and 28.2mm respectively. The overall length c

thermosyphon was 780mm (300r@waporator length, 300mwondenser length). They obtained the results that the heat

flux

transferred increased with ir@sing coolanmass flow rate, fill ratio and temperature difference between bath and condenser seftion.

Sameer Khandekar, YogedWl. Joshi and Balkrishna Mehta ][8nvestigated the thermal performance of closed -pivase
thermosyphon using water and vasowater based nanofluids (of 8, CuO and laponite clay) as a working fluid. They observ
that all these nanofluidshow infefor performance than pure water.

Gabriela Humnic, Angel Huminic, lon Morjan and Florian Dturache [ performed an experimerib measure the temperature

ed

distribution and compare the heat transfer rate of thermosyphon with diluted nanofluid (with 0%, 2% and 5.3% conceni&tion) i

water and Diwater. The thermosyphon was a copper tube with internal and external diametemuinlan@ 15 respectively. The

overall of length of thermosyphon was 2000mm (evaporator leB@imm, condenser leng8b0mm, adiabatic sectie300). They
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obtained the results that tl&dition of 5.3% (by volume) of iron oxide nanoparticles in water imprdkiedmal performance of
thermosyphon.

P. G. Anjankar and Dr. R. B. Yarasu [[LOnvestigated the effect of condenser length, coolant flow rate and heat load o
performance of twghase closed thermosyphon. The thermosyphon was a closed copper tutgthof @0mm (evaporator length
300mm, condenser lengt50mm/400mm/350mm) and internal and external diameter of 26 and 32mm respectively. They ol
the results that thermal performance of a thermosyphon was higher at flow rate 0.0027kg/s and the@®\Wipuith a condenser
length of 450mm.

H. Mirshahi and M. Rahimi [llinvestigated experimentally the effect of heat loads, fill ratio and extra volume on the performar
a partialvacuumed thermosyphon. They obtained the results that the changat ifiukefill ratio and employing different extra
volumes has a significant effect on the performance of thermosyphon.

Masoud Rahimi, ldyvan Asgary and Simin Jesri [[18tudied the effect of the condenser and evaporator resurfacing on oy
performance bthermosyphon. They obtained the result that by making the evaporator more hydrophilic and the condens
hydrophobic the thermal performance of thermosyphon increases by 15.27% and thermal resistance decreases by 2.35 &the
with plane one

Asghar Alizadehdakhel, Masoud RahinmdaAmmar Abdulaziz Alsairafi [1]3carried out experiments to investigate the effect

various heat loads and fill ratio on the performance of thermosyphon. They obtained the results that increasing theupdat |
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certain limit increases the performance of thermosyphon further increase in heat load decreases the performance ofaermosyy

Also there is an optimum value of fill ratio for every energy input. Experimental results were compared with CFD mo
(FLUENT™ version 6.2)and there was a good agreement observed between CFD and experimental results.

S. R. Raja Balayanan, V. Velmurugan, R. SudhakardmarShenbagavinayaga Moorhy [I#ave been carried out experimental an
theoretical research to investigathe thermal performance of water to air thermosyphon heat pipe heat exchanger. They s
independentcontrollable process parameters heat input, water temperature and air velocity to carry out experimental w,
correlation was developed for efteveness of heat pipe heat exchanger. They developed mathematical model using reg
coefficient method which is helpful Emnalyzing the performance of heat pipe heat exchanger

M. CHARACTERIS TIC OF THERMOSYPHON AND WORKING FLUID

As an effective heatonductor, thermosyphon can be used in situations when a heat source and a heat sink need to be place
aid heat conduction of a solid, or to aid heat spreading of a plane. However, not every thermosyphon heat pipe isrsalital]
applicatiors. For that reason and to develop an experimental model the following need to be considered while designing heat
A. Heat transfer limitations of the thermosyphon:

Thermosyphon heat pipe performance and operation are strongly dependent on shapg,fliakldnd wick structure. Certain heal
pipes can be designed to carry a few watts or several kilowatts, depending on the application. The effective thermatycohthecti
heat pipe will be significantly reduced if heat pipe is driven beyond itsoitgp Therefore, it is important to assure that the heat p
is designed to transport the required heat load safely. But during steady state operation, the maximum heat transpptfcapa
heat pipe is governed by several limitations, which mustléarly known when designing a heat pipe. There are five primary
pipe transport limitations.

Aviscous Limit:

At low operating temperatures, viscous forces may be dominant for the vapour moving flow down the heat pipe. For adlon
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metal heat gie, the vapour pressure at the condenser end may reduce to zero. The heat transport of the heat pipe may be limited

this condition. The vapour pressure limit (viscous limit) is encountered when a heat pipe operates at temperaturestoet@l i
operating range, such as during start up from the frozen state. In this case, the vapour pressure is very small, withsereerwhc
cap pressure nearly zero.

ASonic Limit:

The rate at which vapours travels from evaporator to condénsevn as sonic it. The evaporator and condenser sections o
thermosyphon represent a vapour flow channel with mass addition and extraction due to the evaporation and cond
respectively. The vapour velocity increases along the evaporator and reaches a maxihauend of the evaporator section. Th
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a
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limitation of such a flow system is similar to that of a converglivgrging nozzle with a constant mass flow rate, where the

evaporator exit corresponds to the throat of the nozzle. Therefore, one expects\hpbthreselocity at that point cannot exceed th
local speed of sound. This choked flow condition is called the sonic limitation. The sonic limit usually occurs eithdredutnige
start up or during steady state operation when the heat transfercieoeffat the condenser is high. The sonic limit is usua
associated with liquignetal heat pipes due to high vapour velocities and low densities. When the sonic limit is exceeded, it d
represent a serious failure. The sonic limitation corresptmedsgiven evaporator end cap temperature. Increasing the evaporato
cap temperature will increase this limit to a new higher sonic limit. The rate of heat transfer will not increase byngdteea
condenser temperature under the choked conditibarefore, when the sonic limit is reached, further increases in the heat tral
rate can be realized only when the evaporator temperature increases. Operation of heat pipes with a heat rate ctosestmnior
limit results in a significant axial teperature drop along the heat pipe.

AEntrainment Limit:
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This limit occurs due to the friction between working fluid and vapour which travel in opposite directions. A shear ftscat ¢ve

wwu

liquid-vapour interface since the vapour and liquid move osjfie directions. At high relative velocities, droplets of liquid entraingd
into the vapour flowing toward the condenser section. If the entrainment becomes too great, the evaporator will dryheat. The
transfer rate at which this occurs is called ¢éngrainment limit. Entrainment can be detected by the sounds made by droplets striking
the condenser end of the heat pipe. The entrainment limit is often associated with low or moderate temperature helatspipéls wit

diameters, or high temperature hpites when the heat input at the evaporator is high.
Acapillary Limit:
It is the combination of gravitational, liquid and vapour flow and pressure drops exceeding the capillary pumping héshppihe

wick structure. The main cause is the heaepiput power exceeds the design heat transport capacity of the heat pipe. The problen

can be resolved by modifying the heat pipe wick structure design or reduce the power input.
ABoiling Limit:
The rate at which the working fluid vaporizes from the addeat. If the radial heat flux in the evaporator section becomes too

igh,

the liquid in the evaporator section boils and the wall temperature becomes excessively high. The vapour bubbles thatHerm ne

pipe wall prevent the liquid from wetting theppi wall, which causes hot spots, resulting in the rapid increase in evaporator
temperature, which is defined as the boiling limit. However, under a low or moderate radial heat flux, low intensity#italpls b
possible without causing dry out.dhould be noted that the boiling limitation is a radial heat flux limitation as compared to an
heat flux limitation for the other heat pipe limits. However, since they are related though the evaporator surfacensasamtine

wall

axial

radial heat flux limiation also specifies the maximum axial heat transport. The boiling limit is often associated with heat pipes pf nor

metallic working fluids. For liquiemetal heat pipes, the boiling limit is rarely seen.
B. Effect of Fluid Charge:

Filled ratio is the fractino (by volume) of the heat pipe which is initially filled with the liquid. There is two operational filled ratio

limits. At 0% filled ratio, a heat pipe structure with only bare tubes and no working fluid, is pure conduction manbfesitdevice
with avery high undesirable thermal resistance. A 100% fully filled heat pipe is identical in operation to a single phase th@mmag

Syp

When the charge amount was smaller, there was more space to accommodate vapour and make the pressure inside heat pipe b

relatively lower. It helped working fluids undergo vaporization and enhance its heat transfer performance. Thereforeptbpanos

filled ratio is between 40% and 60%.

C. Working Fluid:

1 Binary mixture:

From the literature review, it is found that variaesearches has been done on various working fluid solutions like water, dis
water, butanol, ethanol, etc., refrigerant likddR R22, R134a, FC72, FG77, FG84, etc. and nanoparticles such as Al203, Ag2(
and Fe203, etc. In many investigationtieérmosyphon, it is seen that water as a working fluid has a better performance than
solutions. But because of its high boiling point it cannot be used for cold temperature regions. By using other scdutionkieg
fluid does not get better theal performance than water. So it is need of time to use binary mixture of various solutions to get|
thermodynamic property for using workifigid in two phase closed thermosyphon

1 Ethanol-Methanol Mixture:

As far as selection of working fluid fadhermosyphon is concerned, first go through various thermodynamic properties of ethan
methanol.

Table.1: Properties of ethanol and methanal

Property Methanol | Ethanol
CH30H | C2H50H
Molecular Weight 32 46
Boiling point ( &) 65 78
Melting point ( &) -98 -144
Useful temperature rangeq) 10to 130 | Oto 130
Thermal Conductivity at 300K (W/K) 0.202 0.171
Latent heat of vaporization (kJ/kg) 1100 846
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In this experiment we used ethanol and methanol ratio 60:40 (by gplbetause at this ratio these two solutions are comple
soluble with each other.

Table.2: Properties of ethanotmethanol mixture:

Property Ethanol-Methanol
Mixture
Boiling point 72.8
Mel ting point -125.6
Useful temperat 0 to 100
Thermal conductivity at 300 K (W/HK) 0.1834
Latent heat of vaporization (kJ/kg) 947.6

These thermodynamic properties are useful for the t MHenten

ethanoimethanol mixture was selected for the experimental assessment of the thermosyphon as a working fluid.

V. EXPERIMENTAL SETUP DESCRIPTIONS

It consists of an enclosed evacuated copper tube having evaporator section at base and condenser section hethetmuplets
are attached on the copper tube at similar distances. Temperature indicator displays the temperature. . The uniforwirbegpdux
heater is fabricated from nicketome wire. Thiswire is connected in series with dimmer stat in ordesupply he same amount of
heat tonickelcromewire. Nickelcrome coil heaters are attached to the evaporator section for heat supply and it is contro
controlling the voltage and current. Condenser section is surrounded by concentric cylinddr thitbugoolant flows. Flow of
coolant is measured by rotameter and controlled by a valve. The range of rotame®H BM) For initial evacuation of tube
arrangement is made to attach vacuumed pump at the top and also pressure gauge is attachedl ttterpeessure inside the tube.

| Pressure Gange
Coolent Inlet ,3 y
oo =
Control Panel >
— S [ ]n Vacimune Pamp
- W |
(A) e RS / J
L 4 \ ) - - i Coolant Outlet
» Rotameter
Y [
o ; =1
N B e ol “ S »

~ o L lm=

- :,/Y'- H]‘n

e | llrs

G ly
=T —iﬂ | Temperanwe

— {i Inndsc aton Coolat Tank

— | -

i

\ | Pump |

Fig.3: Schematic diagram of thermosyphon experimental setup

Following table shows the general configuration of experimental setup which may vary according to researchers requirement.
Table.3: Experimental Setup Descriptio:

Tube Material Copper
Diameter (mm) Internal 20.5
External 22.5
Dimensions (mm) Total 1000
Evaporator 300
Condenser 450
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| Adiabatic 250
Aspect RatiqLe/Di) 14.63
Filling Ratio 60 %
Working Fluid Mixture Of MethanotEthanoland Distilled Water
Inclination Angle f) 45, 60,90
Heat Input (W) 40, 60, 80
Coolant Flow Rate (Kg/hr 20,12, 4

1 Factors for experimental analysis

Coolant flow rate:

It is also important parameter which affects the thermal performance of thermosyphon to large Gotdamt used in this
experimentation is water, because water has maximum ability to gain or lose the heat from the system. At the condemkargpa

fluid is condensed due to which heat is released to the atmosphere. For that purpose, condenseresmbvsed by another coaxial

copper tube. Upper and lower ends of this external tube are perfectly closed. In this experimentation we have usedhatious co

flow rate which are 4kg/hr, 12 kg/hr, and 20 kg/hr. During experimentation it was foamndttlower coolant flow rate, heat transfer

efficiency of thermosyphon is maximum and at higher coolant flow rate, heat transfer efficiency was minimum. This isabegause

lower coolant flow rate, velocity of coolant is minimum inside the outer sheleotondenser due to which there is enough time
exchange heat from the working fluid to the coolant.

Inclination angle:

It is also important factor ich affect thermal performanad thermosyphon to great extent. The lower end of the thermosyphon
was heated causing the liquid to vaporise and the vapour to move to the cold end of the tube where it is condensed.sateiso
returned to the hot end by gravity. This is why thermosyphon is\keptr t i ¢ a | i . e, 90 with hor
study at various inclination angles to evaluate thermal performance. At various inclination angles and at various hieatnhahd
performance is varying. So after experimentation we gst benfiguration factor of inclination angle and heat load which
responsible for higher thermal performance.

to

tube
nden
Zo

Heat Load:

Heat load is given to the evaporator section of the thermosyphon. After applying heat, working fluid get vaporize irotheoevap
But heat | oad is dependent on working fluid. I t denfgi nfelsu ibd
hi gher near about 100 - C, then heat |l oad can be appthised

experimental model, we have used binary mixture of ethemethanol and distilled water as a working fluid. Thermodynamic
properties of ethanol and methanol are shown in Table 2. Ethanol and methanol has lower boiling points than water angunmder v

mixture gain low boiling point. So for experimentation we have selected heat load range of 40W, 60W and 80 W.
1 Experimentation Parameters:
Experimentation was carried on thego phase closed thermosyphditorking fluid is important parameter in the expnentation.

EthanotMethanol binary mixture and Distilled Water was used as a working fluid. Other parameters and its description as follows.

Table.4: Experimentation parameters

Parameter Description
Heat load (W) 40, 60 and 80
Inclination anglewi h  hori zon 45, 60 and 90
Coolant flow rate (kg/hr) 4,12 and 20
Aspect ratio 14.63
Filling ratio 60% (60% Ethanol and 40% Methanol
and 60% Distilled Water

V. RESULTS AND DI SCUSSI ON

A. Temperature distribution along the thermosyphon:
Fig.1Z2hows distance Vs surface temper atiunrcer eaalsoensgt ettrhpee rtah
di stwaltleerd and huisreadr yi nmitxhteu mnehrea arsoessy.p hTome s ermace phemp evi &t
i s eltonvan theadestill ed

B. Effect of thermosyphon efficiency
Fig. 13 to 15shows the heat input Vs efficiency of thermosyphon for various heat input and flow rates for hitdkd eiater and
binary mixture The efficiency of thermosyphagives betteresults for binary mixture than the distilled wateriatllinations, heat
input and flow rates. For vertical position of thermosyphon, the efficiency is higher than the other for inclination. @he
inclination reduces the efficiency due to the obgtauncof vapour with condensate return from the condefidex .efficiency is higher
for 80 W heat input than the 40 W and 60 W heat inputs.
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Fig.13: Efficiency for 90° inclination
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V. CONCLUSI ON

The experimental investigation was carried out on two phase closed thermosyphon charged witimetihanol binary mixture and
distiled water. The effect of inclination angle, coolant flow rated heat load on the performance of thermosyphon
experimentally investigated. Coolant flow rate was varied from 4 kg/hr to 20 kg/hr along with inclination angle 40° t¢h90
horizontal axis and heat load applied from 40 W to 80 W.

1 Heat transfer eitiency is higher at coolant flow rate 4kg/hr. This is because at small cooling flow rate, coolant gets ma
time to exchange heat from condenser fluid and at larger cooling flow rate, that time span reduces because of high
Therefore small flav rate coolant gets easily heated than larger one.

1 Thermal performance of inclined thermosyphon with inclination angle 90° is better for coolant flow rate 4 kg/hr. Thigsis b
at vertical position condensate returns to evaporator at fast rate amdsthestriction to appears flooding as well as entrainmg
limit.

1 Based on the results, the thermosyphon charged with etmagibianol binary mixture has the maximum thermal performan
than compared to thermosyphon charged with distilled water.
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Abstractd This paperfocus to develop an autometic face reaognition using holistic feaures extraded that use the global
fedures represented by low frequency data from face image. Holistic features are extraded using Eigen-face method where a linea
projedion techniquesuch as PCA is ugd to cgpture the imprtant information in the image. Euclidean distance is used for matching
process. The propose method is tested using a benchmark ORL dataset that has 400 images of 40 persons. Eudlidean distance
classfier is tested usingthe TMS320C6713 diital signal processor (DSP). The computtional time is lesscompared with theoffline
simulation usingPC based. Thebest recognition rate is95% when tested using9 training images and 1 testing image represented with
35 PCA coefficients.

Keywordsd Holistic features, Eigefrace, PCA, Euclidean distance, ORL dataset, PCA coefficients, TMS320C6713

I NTRODUCTI ON

Facial biometric isamong the fastest growing biometric areas, but building an automated system for human face recognit
challenge because humans are not well skilled in recognition humerous unknown faces. In recent years, much work haslbe
out in face recogtion, which has become successful in actual applications [5]. Face recognition can be divided into twg
methods: two dimensional (2D) and three dimensional (3D). 2D and 3D refer to the actual dimension in a computer workispal
"flat", using the lorizontal and vertical (X and Y) dimension, the image has only two dimensions. While 3D adds the deg
dimension. This third dimension allows for rotation and visualization from multiple perspectives. Many face recognitias
including their modiications have been developed [3]. Identifying weather, a face is known or unknown can be accomplis
comparing a person's face from a dataset of faces. Research interest in face recognition is rapidly increasing givelawseamdn
commercial apptiations of face recognition [8].

Face recognition has special advantages over their system characteristics because itdmtactoprocess that can identify a persg
from a distance. People are not required to place their hands on a reader oreth@irfegnt of a scanner in a specific position [1
Face recognition also aids in crime prevention because face images that are recorded and archived can later helgiisentifyha |
advantage of face recognition is not the same based on all kindtbbds. Different biometric indicators are appropriate for varig
kinds of identification applications because of the varying cost, intrusiveness, ease of sensing, and accuracy ofdhisesddhli

A face recognition classified into verificationreto-one matting) and identification (ofte-many matching). Face verification will
compare the face images against a template face images whose identity is being claimed. Face identification will cenpéaeea
image against all images templatesiface dataset [7]. Figure 1 shows the process of face identification.

Face recognition methods can be divided into the following three categories:
1. Featurebased methods.

2. Appearancébased (Holistic) methods.
3. Hybrid methods.
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Test image

Figure 1:Face Idenfication Process.

Featurebased methods use a priori information or local facial features to select numerous features and the identify uniqus.ind
Local features include the eyes, nose, mouth, chin, and head outline, which are selected froagixefppearandemsed methods
use global facial information for facial recognition. The features of holistic approaches represent optical varianpeseirdtta of
face images, which are used to identify one individual from another. Hybrid fagmit@o system combine both holistic and featur
based methods. 3D images are used in hybrid methods [7] [8].

PRI NCI EOMPONEMNALYSI S

Numerous face recognition methods have been proposed, motivated by the increasing number of real world applichyidine
curiosity on modeling human cognition. One of the most adaptable method for face images results from the statisticallledthod
PCA. PCA is a feature extraction and dimensionality reduction method widely used for image recognition [7].

Covaiance eigenvectors must be found to project the image to a lower dimensional feature space. The eigenvector correspor
original data directions of the principal components (PCs), and the statistical significance of the eigenvectors idgrinded

corresponding eigenvalues. In PCA, the original data image is transformed into a subspace group of PCs [10]. PCAywas initigll

offered by Kirby and Sirovich for face detection and identification. They showed that PCA is an optimal compression scheme
minimizes the mean squared error between original images and image reconstruction for any given compression level.

Applying PCA in face recognition is started by initially performing PCA on a set of training images of known human faoesp. A g
of PCsis then computed from the covariance of the training sample image. Subsequently, the raw data in a high dimensional {
space are projected to a lower feature space through several eigenvectors with the highest eigenvalues. The clagsiffoatied is
in a low dimensional feature space by using a simple classifier such Euclidean distance [2].

El GEENRACEAPPROACH

Eigenfaces is a sufficient and efficient method for face recognition because of its learning capability, speed, ang $implicit
biomeric recognition systems, the underlying facial information needs to be extracted and encoded efficiently, and one facial
encoding is compared with similar information encrypted from the database. Eigenfaces is a projection technique derived fron
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eigenveabrs when the raw image is projected to a new basis vector. It is an appdzaaedanethod in face recognition which

determines and captures the variation in a collection of face images, and then uses this information to encode andedorapase th

of human faces holistically. The idea behind extracting such type of information is to capture as many variations as possible fi
group of training images [11].

Mathematically, the PCs of the feature distribution of faces can be found using the eigepfaoash. First, the eigenvectors of the
covariance matrix of the group of face images are located, and then the eigenvectors are sorted based on the corresponding
eigenvalues [14]. Next, a threshold eigenvalue is determined. Finally, the eigenvectdhe witst significant eigenvalue are
selected. The original face images are then projected onto the significant eigenvectors to obtain a group called &genféaes.
has a benefaction to the eigenfaces obtained. The perfect eigenfaces from aodahenbspace is called face space [11].

The test image recognized is also projected onto the face space to obtain a low dimensional feature. Data distribfeainrna the
space are assumed to the Gaussian. Euclidean distance is used to determihing wadiie with all the dataset templates. The
matching value of all the training images can be also determined and stored in a distance matrix [2]. The matchingevédse of t
image is then compared with the group of weights of the training imagkthemost suitable match is located. The objective
function for the decision is to determine the smallest distance value between the test image and the dataset temiglate 212]. F
show the process of face recognition system.

Figure 2:Face Recognition Process.

Training steps are as follows:
Step 1:Acquire an initial set of M number of face images (training images). ORL database with 400 images is used.
Step 2:More than one image I(1), I(2), I(3), ..., I(M) from M number is oledinwhere each image has w x h. The image is

converted into a single vector and can be represented by the column vector of size w x h. All images are representea as a co
vector in this work as shown in Figure 3.

(wxh)xl

wxh ——
vecror

image

Figure 3: Image Representation.
Step3: After the images are presented as column vector, the average of the M number of training images is given as follows:
0 0

v . P
wL +—
U
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Where M is the total number of the training images.

Step 4:The original vector image is subtracted from the average image computed in the previous step. This proceszeroduc
mean images and can be computed as follows:

0 O QU C

Step 5:The total scatter matrix or covarianeetrix is calculated from A, as shown in the equation below:
0£0LW® lb.— 0e 0 &€ 0720 o

Step 6:The eigenvalue and eigenvector of the covariance matrix need to be calculated.

Step 7:The diagonal of the eigenvalue matrix is sorted in decreasing order. The index of each sorted diagonal eigenvalue & s
vector.

Step 8:The principle components is selected by calculating the eigenfaces from the training images. The M highest eigenvalu
belongs to a group of eigenvectors is chosen. These M eigenvectors describe the eigenfaces. Given that new facesrartk o
eigenfaces can be updated or recalculated accordingly.

Step 9:The corresponding distribution in the M dimensional weight space is calculated for every known person by projecting t
person's face image onto the face space.

Step 10:Each training samplis projected onto the eigenfaces space, and the projected features are obtained.

Step 11:When it is close, the weight patterns are classified as either a known person or an unknown person based on the Eu
distance measured. When it is close enotlghrecognition is then regarded as successful, and useful information about the
recognized face is provided from the database that contain the face details. The Euclidean distance can be calculaegufitionth
below:

[OXATA (AT T

Projection the test images are as follows:

Based on the procedure peesed in the training phase, the testing phase projects the test image using the eigenvectors develo
the training phase. The testing sample is normalized and then the sample is projected onto the eigenfaces space.dtestprojec
image is comparedith the template stored in the dataset to determine the matching values. The training image that produces
minimum distance is assigned to a specific class or group.

HARDWARKMPLEMENTATI ON

The goal of hardware implementation is to develop a protadD®e platform. The purpose is to identify the individual or multip
faces and archive an acceptable recognition rate with less processing time [6].

In this experiment TMS320C6000 is used because its high performance and suitable for this types of. prbblenare three
distinct instruction set architectures as listed below:

1. High Performance TMS320C6000 DSP Platform.
2. Control Optimized TMS320C2000 DSP Platform.
3. Power Efficient TMS320C5000 DSP Platform.
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TMS3 2 0 C6D/SIPROCESSOR

The B713 DSK is a low cost standalone development platform that enables users to evaluate and develop applications f
C67xx DSP family [9].The DSK comes with a full component of-board drives that suit a wide variety of application environme
Key features are listed in Table 1.

Table 1: TMS320C6713 Key Features.

# TMS320C6713

1 | Operating at 225 MHz

2 | 16 Mbytes of synchronous DRAM

3 | 512 Kbytes of nofvolatile flash memory

4 | 4 user accessible LED's and DIP switches

5 | Software board configutian through registers
implemented in CPLD

6 | JTAG emulation through ehoard JTAG emulator
with USB host interface or external emulator

7 | Single voltage power supply (+5v)

RESULANDDI SCUSSI ON

In this experiment, the ORL dataset is used to valittetgoroposed method. The images are organized in 40 directories (one for|
subject), which have names in theform, wheren indicates the subject number between 1 and 40. In each directory there a
different images of a person, whose name ihéform ofm.pgm.wherem is the image number between 1 and 10 for that pers
with each images 92 pixels x 112 pixels in size for a total of 10.304 pixels. The subjects comprise 4 females and 36 thrale
images are captured against a dark homogenéackground with the persons in an upright, frontal position, and with s
allowance for side movement. Some variations occur in the facial expressions such as smiling/not smiling, open/close dengzs,
facial details.

1. Analysis with different number of PCA Coefficient

In this analysis, the performance of their recognition system when using different number of PCA coefficient is testedb&hefn

eigenvectors is increased from 5 to 40, and the best recognition rates are examined in\teailthe number of eigenvectors

increases, many pieces of information are used during the classification. However, using too many eigenvectors prod
discriminative features because of the noise and redundant information in the feature spaed. $tiguwrs the system performanc
by using different PCA coefficients on five training and five testing images. This analysis show that using 35 PCA toe
produces results.
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2. Analysis with different number of training and testing images

Recognition Precentage

Number of PCA

FigéareSystem Performance

by Using Differen

In this analysis, different number of training and tested images are used to examine the recognition rate. Table 2 islovesitingt
the number of training images will increase the recognitda

112

Table 2: Recognition Rate Using Different Number of training and testing images.

No. of No. of Recognition Rate

Testing Training

Images Images
9 1 62.22 %
8 2 71.25 %
7 3 72.86 %
6 4 77.92 %
5 5 80 %
4 6 91.25 %
3 7 93.33%
2 8 95 %
1 9 95 %
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3. Comparison of Euclidean Distance Processing Time Using TMS320C6713 DSP Processor

In this analysis, the effectiveness of the Euclidean Idji
processor (DBP)compttatidnal time of the classification
system in this board requires a | arge memory space faro
DSPs avail alkbdte, iwi ttthea maal ance of -sperarfdlc purogessoansd t a
processor has a floating point arithmetic |l ogic unmant t
communheatectsion of the face recognition system to the
communication protocol li ke RS232, or a higher bandwimt
Clsassi fication using the TMS320 produces the same recoghn
anal ysi s, C |l anguage program is compiled and bwialadul abe
| ocated into the memory module on the DSP board.
Tabdt eProcessing3P0DompésedgwiiTMB PC Based Syst
Device Time Required
PC Based System 5 Second
TMS320 DSP Processor 0.5 Second
CONCLUSION
Face recognitioamuses faacesalda&mgehadrege substantially in te
paper mainly focuses on the holistic face recognititoend.me
i s usedtfuor texed rfaea i on and di mension reduction of given
process. The analysis using the ORL shows the signifitcea
Using TMBEBRBBPCProcessor willl reduce the time required forf
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Rapid Prototyping: A Review
'Prof.N.U.Kakd€e?Prof.V.J.Deshbhratar

Asstt. Professomagnath.kakde@gmail.com,DBACER,Nagpur

Asstt. Professor,vishal.deshbhratar@gmail.com,itm,Nagpur.

Abstractd Rapid prototyping (RP) is one of the fastest developing manufacturing technologies in the worldReqaidy.
prototyping is a group of methods used to rapidly manufacture a scale model of a physical part or assembly udimg tisieeal
computer aided design (CAD), Computed Tomography (CT) and Magnetic Resonance Imaging (MRI) data. Constructiort of
or assembly is usually done using 3D printing technology. Rapid prototyping techniques are often referred to solid fuésr, ¢
automated manufacturing, form fabrication. The need of the hour is to bring together globally this fraternity to eoletiorsch
other.

Keywordss Rapid prototyping, STL File, SLA, LOM, SLS, FDM, 3D Jet Printing.

I NTRODUCTI ON

To compete in todaydéds industry environment, compani €
push the boundaries andvaéop new and improved products and processes. Shortening thénleddr introducing a new product to
the market has always been important to maximize profits and competitiveness. Recent developments in Computer Aide
(CAD) technologies have sigitantly reduced the overall design cycle. However, the manufacturing process of the production
still relies on slow and expensive machining processes. The Manufacturing Industry is an area where time, efficienapeyndrac
the major driving foces behind innovation and research. The most competitive companies are those who continually reduce

times, increase efficiency and improve accuracy. Rapid Prototyping is an area that has and is continuing to reducetpnedaiction

increase eftiency and accuracy in developing and manufacturing prototypes compared to traditional prototype manufacty
research development of Rapid Prototyping (RP) is to give the Rapid manufacturing the needed confidence to g
customized/tailor made pduct.
Investment casting is a combination of science, experience and art. Prior to final design and pattern constructiooytaris tamg
select an investment casting foundry and initiate communications. Typically, each foundry will have uniquéiespplilcesses
and requirements. In addition, pattern specifications will vary with the selection of the metal alloy and the geometpgrof lthe
producing patterns for the foundry, it is critical that the foundry reviews the design so that itoammend necessary desigr
modifications to produce the highest quality part. The foundry can also make recommendations that reduce cost, timet,an
while improving cast ability and product performance. Additionally, FDM research is
ongoing, so new paess guidelines may evolve.

The goal of this research is to formulate a generalized Mathematical Mo@gbtionrum temperature & time with given
multiple choices of various Shell thicknes®kP Part volume and find the optimal Model equation in projectfiemanufactured
any complicated shape regular & non regular in confidence levasibg Design of experiment technique.

All the RP techniques employ the same basic five step process. The steps are as follows:
i. Create a CAD model of the design.

ii. Convert the CAD model in to STL format.

iii. Slice the STL model in to thin cross sectional layers.

iv. Construct the model one layer atop another.

v. Clean and finish the model.

a) CAD Model Creation
First the object to be built is modeled using a Computded (CAD) software package. A langember of software packages are
available in the market like PRO/ENGINEER. These tend to repredemh8dels more accurately than the wireframe modelers su
as AutoCAD and hence produce very good results. The designareate a new file expressly for prototyping or may use the
existing CAD file. The process is same for all the RP build techniques.

b) Conversion to STL Format
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The various CAD packages use a number of different algorithms to represent solid objestablish consistency, the STL (stere
lithography, the first RP technique) format has been adopted as the standard of the rapid prototyping industry. Themsec
therefore, is to convert the CAD file into STarmat. This format represents a thidmensional surface as an assembly of plan
triangles, "like the facets of a cut jewel. The file contains the coordinates of the vertices and the direction of tdenoutwedrof
each triangle. Because STL files use planar elements, they cannot reprasedt surfaces exactly. Increasing the number
triangles improves the approximation, but at the cost of bigger files size. Large, complicated files require more tipre¢eggand
build, so the designer must balance accuracy with manageabifitpdoice a useful STL file. Since the STL format is universal, t
process is identical for all of the RP build techniques.

c) Slice the STL File
In the third step, a prprocessing program prepares the STL file to be built. Several progranavaitable, ad most allow the user
to adjust the size, location and orientation of the model. Build orientation is important for several reasons. Firs¢spubpapid
prototypes vary from one coordinate direction to another. For example, prototypes are usaBity and less accurate in the
(vertical) direction than in the-x plane. In addition, part orientation partially determines the amount of time required to buil
model. Placing the shortest dimension in the direction reduces the number of laretsy #hortening build time. The ppeocessing
software slices the STL model into a number of layers from 0.01 mm to 0.7 mm thick, depending on the build techniqugrafime
may also generate an auxiliary structure to support the model during the Swddorts are useful for delicate features such
overhangs, internal cavities, and thinwalled sections. Each PR machine manufacturer supplies their own
proprietary preprocessing software.

d) Layer by Layer Construction

The fourth step is the actual ctmstion of the part. Using one of several techniques (described in the
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next section) RP machines build one layer at a time from polymers, paper, or powdered metal. Most machines are faidyusutonom

needing little human intervention.
e) Clean and Finish

The final step is pogtrocessing. This involves removing the prototype from the machine and detaching any supports. Some

photosensitive materials need to be fully cured before use. Prototypes may also require minor cleaning and surfac&taerdingent.

sealing, and/or painting the model will improve its appearance and durability.

The six RP techniques available are as follows:

A Stereo Lithography (SLA).

SLA RP technology has three main parts: a vat filled with ultraviolet (UV) curable photopolypenforated build tray, and an UV
laser. Due to the absorption and scattering of beam, the reaction only takes place near the surface and voxels ofeswicepoiym
are formed. A SL machine consists of a build platform (substrate), which is monmte@t of resin and a UV Heliu@admium or
Argon ion |l aser. A slice layer is cured on to t heththeudVIl d
laser with the control of the scanner system. Once the layer is curedyttmaters by a slice layer thickness allowing for uncured
photopolymer covering the previously cured slice.

LUV light source -
UV curable
\ [ licquaicd

Liquidl
{ surlace

In new SL systems, a blade spreads resin on the part as the blade traverses the vat. This ensures smoother surfate and redu
recoating time
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ALaminated Object Manufacture (LOM):

The figure below shows the general arrangement of a Lami
Torrance, California, USA) cell:

optical
- - head Heated roller flattens
mlrror i - and adheres each
o ;‘:":'}'E’%/ . _laver to the rest of
i —"’__,_J.q o the modell

i pl-‘:ﬁ:fo I‘I"I"'Il'.-;

L !
feeder
roll

collector

hole from 7 roll

previous part

)
layer (slice) completed

lavers
paper or plastic :
laminated vrith heat-
activated glue

Material is usually a paper sheet laminatechwitlhesive on one side, but plastic and metal laminates are appearing.

Layer fabrication starts with sheet being adhered to substrate with the heated roller.
The laser then traces out the outline of the layer.

Nonpart areas are crossitched to facilitateemoval of waste material.

A

Once the laser cutting is complete, the platform moves down and out of the way so that fresh sheet material can bt
position.
5. Once new material is in position, the platform moves back up to one layer below its prgesition.

6. The process can now be repeated.

The excess material supports overhangs and other weak areas of the part during fabrication.-fiateltirmg $acilitates removal o
the excess material. Once completed, the part has ahkeagxture compacsd of the paper layers. Moisture can be absorbed by
paper, which tends to expand and compromise the dimensional stability. Therefore, most models are sealed with a p&intaor

block moisture ingress.

The LOM developer continues to improve thecess with sheets of stronger materials such as plastic and metal. Now avail:
sheets of powder metal (bound with adhesive) that can produce a "green" part. The part is then heat treated to sariaf thétsr

final state.
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A S e | LasertSinteriag (SLS)

Selective Laser Sintering (SLSp the rapid prototyping technology of choice for a range of functional prototype applicat

including those with snap fits, living hinges and other mechanical joints. The ability of SLS togsmlecal pieces at one time als

makes the process a good choice for Direct Digital Manufacturing (DDM) of products requiring strength and heat resistance.

Thermoplastic powder is spread by a roller over the surface of a build cylinder. The pistorcyfinther moves down one object

ons,

layer thickness to accommodate the new layer of powder. A piston moves upward incrementally to supply a measured quantity

powder for each layer. A laser beam is traced over the surface of this tightly compacted peetetitely melt and weld the graing

together to form a layer of the object. The fabrication chamber is maintained at a temperature just below the meltihtheoi
powder so that the laser elevates the temperature slightly to cause sintieeiggans are not entirely melted, just their outer surfac
- which greatly speeds up the process. The process is repeated, layer by layer, until the entire object is formed. fsteishellgb
formed, the piston is raised. Excess powder is simply bruatvegt and final manual finishing may be carried out. No supports
required with this method since overhangs and undercuts are supported by the solid powder bed. It takes a consictoalrie
time before the part can be removed from the machine eljgagts with thin sections may require as much as two days of coo

SLS offers the key advantage of making large sized functional parts in essentially final materials. However, the sy

mechanically more complex than stereolithography and most tgblenologies. A variety of thermoplastic materials such as nyl
glass filled nylon, and polystyrene are available. Surface finishes and accuracy are not as good as with stereolithibgnapdnalb
properties can be quite close to those of thensici materials. The method has also been extended to provide direct fabricati
metal and ceramic objects and tools. Since the objects are sintered they are porous. It may be necessary to infiltresptwatis
metals, with another material improve mechanical characteristics.

A Fused deposition Modeling (FDM)

In Fused Deposition Modeling (FDM) process a movablg (wovement) nozzle on to substrate deposits thread of molte
polymeric material. The build material is heasayhtly abowe (approximately 0.5 C) its melting temperature so that it solidif
within a very short time (approximately 0.1 s) after extrusion and-e@ldls to the previous layas shown in figure. Various
important factors need to be considered and are steagije and material extrusion rates, addition of support structures
overhanging featureand speed of the nozzle head, which affects the slice thickness. More recent FDM Bydtetagwo nozzles,
one for part material and other for support materiak $hpportmaterial is relatively of poor quality and can be broken easily on
the complete part isleposited and is removed from substrate. In more recent FDM technology;selatde support structure
material is used. Support structure can be deposittbdesser density asompared to part density by providing air gaps between t
consecutive roads.
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Molten ABS
Material

Movement of
Platform

A 3D Ink Jet Printing

Three Dimensional Printing (3DP) technology was developed at the Massachusetts Institute of Technology and licemsat to sev
corporations. The process is similar to the Selective Laser Sintering (SLS) process, but instead of using a laserdorsiteanl,
an inkjet printing head deposits a liquid adhesive that binds the material. Material options, which include oetamic powders,
are somewhat limited but are inexpensive relative to other additive processes. 3D Printing offers the advantage offastds,ild
typically 2-4 layers per minute. However, the accuracy, surface finish, and part strength artéenat good as some other additive
processes. 3D Printing is typically used for the rapid prototyping of conceptual models (limited functional testing lis).possib

The 3D printing process begins with the powder supply being raised by a piston anting leker distributing a thin layer of
powder to the top of the build chamber. A maliannel inkjet print head then deposits a liquid adhesive to targeted regions of the
powder bed. These regions of powder are bonded together by the adhesive aokftayer of the part. The remaining free standing
powder supports the part during the build. After a layer is built, the build platform is lowered and a new layer of pdedler|ad
leveled, and the printing repeated. After the part is completed, the sopg®rting powder can be brushed away and the part
removed. 3D printed parts are typically infiltrated with a sealant to improve strength and surface finish.

/ Liquid adhesive supply
‘ Iniget prnt head

Pan

Leveling rofler Powder bed

Dowder —
feed supply BES

1%

Build piston
Build chamber

Powder feed psston

Copyright © 2008 CustomPartNet
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CONCLUSI ON

This paper provides an overview of RP technology in brief and emphasizesiomabtiey to shorten the product design an
development process. Classification of RP processes and detailsiofdevtant processes is given. The description of various sta
of data preparation and model building has been presented. An attempteham#éde to include some important factors to
considered before starting part deposition for proper utilization of potentials of RP processes. Finally, the rise rotogghthg has
spurred progress in traditional subtractive methods as well. Advanamputerized path planning, numeric control, and mach
dynamics are increasing the speed and accuracy of machining. Modern CNC machining centers can have spindle speed
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100,000 RPM, with correspondingly fast feed rates. Such high matenmlval rates translate into short build times. For certain

applications, particularly metals, machining will continue to be a useful manufacpnoegss. Rapid prototyping will not make
machining obsolete, but rather complement it.
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A Review On Gabor filters- An Optimal Filter For Corner Detection
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Abstractd This study proposes a contelb@sed corner detector using the magnitude responses of the imaginary part of the
filters on contours. The proposed corner detector combines the pixels of the edge contours and their correspevaliagiayrey
information. Firstly, edge contours are extracted from the original image using Canny edge detector. Secondly, the pautsgofar
the Gabor filters are used to smooth the pixels on the edge contours. At each edge pixel, the magnitude responsextivreach ¢
normalised by their values and the sum of the normalized magnitude response at each direction is used torexsdoiro edge

contours. Thirdly, both the magnitude response threshold and the angle threshold are used to remove the weak or fals
Finally, the proposed detector is compared with five stétbe-art detectors on some grégvel images. Theesults from the

experiment reveal that the proposed detector is more competitive with respect to detection accuracy, localisation Howara
transforms and noisebustness

Keywordsd contours ,pixels, normalized, localisation, affine transformsy;gegiation ,noiserobustness

I NTRODUCTI ON

Corner detection is an important task in computer vision and image processing systems. There are many applications thase
successful detection of corners, including object tracking, tliraensional sage reconstruction j13]. The existing corner detectors
can be broadly classified into two groups: intenbifiged [412] and contoubased [1B17] methods.

Intensitybased methods indicate the corners directly on the-lgkey image. Moravec [4pbserved the intensity variation
between the adjacent pixels of an edge or a uniform region of an image is small. However, the intensity variation islliinge
directions at the corner. Harris and [ talgopthne applying e locdl eawtce
correlation matrix6s eigen values to detect cor ner $oweverhi
it is sensitive to noise and suffers from delocalisation problem, because théa@diltesing is not adapted to the image structu
[6]. Later, the wavelet [7], the Gabor wavelet [8] and the-Gabpor wavelet [9] were used to detect corners in the framework
Harris algorithm, which extract fine local mu#icale and muHdirection intensity variations information, construct the secor
moment matrix and take the eigen values as the corner measurement. There are many other algdfd@intisal@xamines image
patches to fit predefined cornerodels,which have good or better cornleccalisation and noise robustness than those previol
mentioned algorithms.

Contourbased met hods first extract input imagedbds edge cont
corners. The curvature scale space (CSShtqak is widely used in the contebased methods [13L7]. Mokhtarian and Suomelal
[13] proposed CSS algorithm by computing the edge c onhigho
to low scale. CSS detector performs weltorner detection but suffers from two main problems [14]. Curvature estimation techr
is sensitive to the local variation or noise on the contour, and it is difficult to choose appropriate Gaussian scatgh edgmdg
contour. Large Gaussian scaleppress noise well while degrades corner localisation, and small Gaussian scale preserves th
localisation well while fails in noise suppression. Therefore some algorithms are developed to alleviate these probleYhsgHe
[15] modified the CSSletector by using the dynamic region of support (ROS). Awrangjeb et al. [14] proposedhuatdticorner
detector based upon the chdodpoint distance accumulation (CPDA) [16] technique. Hu et al. [17] proposed a corner detect

searching the contouor the tangent point in the direction of the angle bisector. In a way, the above mentioned detector
i mproved CSS detectorsdé performance, while the anal yaedges
contour.

It was proved [18] that the Gabor filters are suitable to be used as the model of human visual system. Shen and
demonstrated Gabor filters are the optimal filters to extract local feature for various applications, such as face mdeojrsitid
edgedetection [21]. Inspired by the definition that corner is the point with lowsseililarity in all directions [12], as well as the work
of contourbased corner detectors j1I¥], we use the imaginary part of Gabor filters (IPGFs) to smooth the pixeligefcontours
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and extract the fine grey variation information. The sum of the normalised magnitude response at each direction (SNMRED)

embedded into the framework of the contbased methods to develop a new corner detector. Here, the SNMRED is dsfamedw
corner measure to detect corners from edge contour s, w
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Compared with the traditionalcontelra s ed detectors, the new corner measur ¢
but al® the directional greyariation information of the pixels of contours completely. The proposed detector is compared wi
five stateof-the-art corner detectors [5, 10, ilI5] based upon detection accuracy, localisation accuracy, repeatability uder i
affine transform and nois®bustness. The experimental results show our approach is more competitive.

This paper is organised as follows. In Section 2, characteristics of the IPGFs are introduced. The new corner measues of

and proposed gbrithm are presented in Section 3. The new detector is compared with the fivef-¢tatart detectors, and
performance analysis is described in Section 4. Finally, a conclusion is given.

IPGFs for corners detection

Pellegrino et al. [22] analysed IP&Ean provide fine directional intensity variation information around a pixel which motivates
develop a new corner detector. In this section, we briefly introduce the property of IPGFs for corner detection.

In the spatial domain, twdimension& (2D) Gabor is an elliptical Gaussian function in any rotation modulated by a sinusc
plane wave. The corresponding IPGF [23] is

' (xf, RYAexp((fA) x A §OAy G n(2Y
"Yod o2Aas dAq
xNjx=ceg Din Q

yNj  $§#pn &bs 0

where o aendshdargrne stsh al ong the major and minor axi s, re
frequency of the filter, d is the anticlockwise rot@ty) 9
IPGFs respnse can be calculated at any location (X, y) with the convolution

s(x, %L (x, ¥' (x, y; f , Q

b

=0@TxceTyey )  (x, vy; f , Q) dxcdyg

-b (2)

The input image are 2D discrete signals in the integer lattice

To extract local intensity variation information around a pixel, various filters along different orientations need to. igivuesed
central frequency f, the wi dtdscrepeflPGFsar darieed by samplirgithe functioain @) n

P (mnfk) =tKexp (R u AuB v Av) siyn (28
Yo q 2Ao dAd

u=mcosgk + nBshAHKk +vneosdk

dk¥ek k= 0,1, éé. , K 3)
K
where K is the number of orientations, dk is the kth ori
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Fig. 1 A set of | PGFs at eight orientations, f = 0.2,

I n this way, for an input discrete image | ( m, n) , lcdulated bym
the convolution operator

g (mfJ)Eimn) * ' (m, n; f, k)
=x x-mk,@my) ‘flm, n; (4)

The magnitude response of the | PGFs along the or i erentationi

agr

on

dk + "~/ 2. As a r eabnglthe diffeeent srientationsfcantrefiest thie Pt€nsSiy variation around the edge pixels or

corners completely. For a step edgetype corner, Yjunction, X-junction and stalike junction, the magnitude responses of the

IPGFs are shown in Fig. 2.
Corner measure on contours and new corner detector

In this section, we propose a new corner measure and detection algorithm using the IPGFs on contours to detect corners, wh
combines the shape of the edge contours and thevgration information of pixis on the edge contours.

New corner measure using IPGFs on contours

The contowbased methods[137] are popular in corner detection that include three steps: extract edge contour by som

detectors (such as Canny detector [24]), smooth edge contosmghe or multi-scale Gaussian function and compute their

ch

b edg

corresponding curvatures, the local curvature maxima points are selected for corner decision. These methods only cshegider the

of the edge contours, with lack of intensitgriation informatn bringing two problems: Gaussian smoothing degrades
localisation accuracy and it is sensitive to local variation or noise on the contour. To overcome the above mentionex] weob
propose a new corner measure using the IPGFs on the edge contours.

D - v T
' I " e ; «

; i v 1 '.

: -
- -2 - -u - 9.
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Fig. 2 Magnitude responses of the IPGFs of a step ediypelcorner, Jjunction, Xjunction, and stalike junction

After the edge contours are extracted by the Canny edge detector, IPGFs smooth the pixels on theloddipoorner is definedsa
the intensity variation is large in all directions, but small otherwise. However, we found image may be polluted by tbe n
discretisation errors, it causes some-gomer pixels have large value of intensity variation at one or several oriestatidrieads to
the increase of the probability of the false or missing detection. To enhance the detection accuracy and alleviateotHecabis
variationds effect, the new corner me a s ulisation imakes tteo feasute ralsac
illumination invariant. For each pixel on the contour, the SNMRED is defined by

(mnf, K Yy 6RNZY T
YFESu fRPYSZYT
k (5)
k

SNMRED(m, ) =] H ('fYZ“[ ST Yy T
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K k=1

Whether a pixel is a corner point depends upon the pixel itself and its neighbouring pixels. In this sense, onlgritatieroangle

wwu

sampling interval in (5) is c¢close enough, each pixelullyon t

derived, which will be helpful to construct a robust corner detector.

An example of the new cornereasure and its corresponding comparison results with He & Yung [15] corner measure is
in Fig. 3. The test i mage 6Bl ockd, one contour of t hreal t
corners are shown in Figs. 3adsb, respectively.

Fig. 3¢c shows the corner measure ofldéHe amrdd sYumeg fdhdtsec
by 6é06), which may increase the probabil it gstimatfontechniuefinadvas
the second derivative computation. The higbeter derivatives cause instability and errors in results. The local variation or nois

the contour degrades the detection performance. To alleviate the noise influence, Ya@madhorithm applies a Gaussian function

to smooth the contour. The large scale Gaussian function removes noise well while degrades the localisation performiaace

versa. Fig. 3d shows the result of the proposed corner measure. With the obsefv&NMRED change, the SNMRED of the 18

real corners are all large which can easily be detected, and the SNMRED of edge pixels are all relatively small. Thehatasen

giver
es

proposed corner measure uses not soonltyh et heed geed gpei xpeil xse |asnéd 5thha

intensityvariation information
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Fig. 3 Comparison of the two corner measures on a contour

a 0 Bl age k Bdgeicomtour with 13 corners

¢ He and Yung [16] corner measure, and

d Proposed corner measure

Some local variation or noise effect can be effectively reduced by the neethalim of the magnitude responses. In this context,
new corner measure can reduce the probability of false or missing corner detection.

Candidate corner set refinement

After the computation of the corner measure, the local maximum SNMRED points lEetecb as candidate corners. A loca
maximum is either a true corner or a weak corner or a false corner. The latter two are because of the noise impact, etge C
detector may cause some edge contours deviating from true position.

To alleviatethis problem, angkthreshold decision is used. If the estimated angle at each candidate corner is larger than-the
thresholdl, the candidate corner is removed from the candidate corner set. The angle calculation technique [13] is applied
in Fig. 4.
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As for a candidate corner C, the corresponding &nglés calculated by using the two tangents TDI and TDr on both sides of
corner C. The ROS of point C is defined by the two nearest points D and E on both sides of the cornew@ pohst D and E

could be the candidate corners or thebEB@UYpoit htee P ogoiota
M and E) are selected; then, a simple tkpemt method is employed to fit a circle approximately anldft arm of ROS (from C to
D). If the three points are collinear, the tangent direction on the left side of C is from C to E. Otherwise, the céentecGd s

calculated by the three points C, M, and<l)s used to represent the direction from@to and « i s used to r
to Co. Then, the | eft tangent angle bTDI is calcul ated

iTDLr . b AA DY EMY 6 (6)

where sign is a signum funcitoloTDO28] moharheg ,rithlet tammpent

Hence, the angleC can be obtained
“C= {|-bormDDI]| , -bTDrbv | i<t | DbTDI
24| b-mBOIDr |, ot her wi se (7)

Finally, the candidate corn€ is a true corner'ifC satisfies

“CO U (8)
where U is the angle threshol d
4Y
S 7
/2
¢ /3, L7
\ - R L2,
3 vy RS - Zaxze -
\’-“"—-_' —— ,---__-_ - - - - :
113, il [ >

Fig. 4 Angle calculatio on the candidate corner C
Proposed SNMRED corner detector

The proposed method first detects binary edge map by Canny edge detector and extracts edge contour. IPGFs are ustto
edge pixels on the contours, and the magnitudes at every pixgldiftarent directions are obtained. Then the SNMRED is compu
as the corner measure. The outline of the proposed algorithm is

1. Extract a binary edge map from the input image by Canny edge detector.
2. Extract edge contours from the edge map, fill gatbey are within a range.
3. Smooth the pixels on the edge contours using IPGFs, compute SNMRED for each pixel on the contours.

4. For each edge contour, apply roaximum suppression to the result obtained in the step 3. If the SNMRED of one pilatat a
maximum, the pixel is marked as a candidate corner; otherwise, it would be set to zero.

5. To remove weak corners, compare the candidate corners obtained in step 4 with a threshold Th.
6. Calculate angle at each candidate corner obtained in stepc®mpare with the angtehr eshol d UG t o r e mo
EXPERIMENTAL RESULTS AND DISCUSSION

Summary of the proposed parameter setting

The parameters setting of the proposed det ect oring#ornhe Nygdist |=

sampling theory, the upper and low central frequency f for a 2D image is 0.5 and 0 cycles/pixel, respectively. As [2iddme
implementation of filters with high central frequency (e.g. above 0.2 cycles/pixel) requires the filtersaimpled more densely tha

124 www.ijergs.org

am

sSMoc
ted

ntio



http://www.ijergs.org/

(601 UOE U b iiEG up @ Ui UIOBEE wiEld Bl &E1 U0 IEEEauEY ki OAE | )00 Bud @uud, Y HIHE U W W w W W w i wwww ww w
ISSN 2091-2730
the available grid, which increases the difficulty of filter design; whereas the low central frequency may degradesr¢he

wwu

featt

|l ocalisation accuracy. Then the central fdr e=q u2e nccoyn fiosr nd .t2o0.

findings [18], which help the Gabor filters to extract the image structure information effectively and economically. Tetepar

[s})

values of K, Th, and U ar e dusedgreyxale irbages @itk esr, i Bl toxc .k 6 T wa djc dr

the experiments of parameters selection. Fig. 5 shows the two images and their GTs, which have 59 and 249 GTs, ré&spgecti
criteria [15] of detection accuracy and localization error are as follows: CDET and CRESemrt the detected corners set by

vely.
a

particular detector and the reference corners set, respectively. For a detected corner in the CDET set, its corresparading min

distance from the CREF set is found. If the minimal distance is less than the predeftande Dmax(Dmax = 4), then the detected

corner is marked as a true corner; otherwise, it is labelled as a missed corner. The localisation error is definedagge tistavee
on all the matched pairs.

Fig. 5 Testimagde W. f 2 010Q WA (bK) W& K D¢ a

Let {(CREFI , CDETIi ) , i = 1, 2, é, Nr} be the matchedntheor ner

localisdion error [14] is calculated by

Nr 2
Le %x & | |-CORHB|Fi 9)
Nri=1 2
where Nr is the number of the repeated corners between them.

The values of K, Th and G4 affect the detection acc wthatc

y ’

the orientation samplingnt er v al is close enough, the effect of two vari

6a. When both the two variables were set small, the average missed corners were relatively small, but its averagedalsreco
high.

£ o
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Fig. 6 Effect of the parameters change on the proposed detector
a Different parameter setting

b Orientation numbers
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¢ Orientation numbers

However, when the two variables were increased above fhé
average false corners remained constant. Therefe’e c hose t he two thresholds Th = 0.
of the orientation numbers change on the proposed detector. With the reduction of the orientations, all the averageafmisse
the average of false corners, and kbealization error increase. The reason is that small orientations cannot extract enough
variation information. However, when the orientation was above 90, both the detection accuracy and localisation erstabéena
In this way, the orientationumber is set to 90.

Performance evaluation using GT images

In this subsection, O0Block6é6 and O6Labdéd are used i n -ftebhasep

wwu

er |

are shown in Figs. 7 and 8, respectively. The results are arigal in Table 1. For the two test images, the Harris and SUSAN detect
the more number of false corners than the four cosliased corner detectors and the localisation errors are the worst. The reason is

that the two methods are singleale detectorand only work well if the image has simisize features [15], but ineffective
otherwise; and the accuracy of localisation degrades for the same reason. The CSS has the third largest number oftleesfal
and the third worst localisation. It is besa of the CSS depends on the choice of Gaussian smeetileg which results in the
corner localisation deviates from the really position; meanwhile, the inappropriate smoothing scale results in somestsue

Ise c

corn

missing detected and some false cormlatected. The CPDA performs the best in the index of false corners and the second best il

localisation error. However, the CPDA performs the worst in the index of missed corners. The reason is tbhomyitioduct in

the CPDA measure depends upon therd choice. Only if the three curvatures of the corner are all strong, then the corner be

distinguished. Otherwise, if two curvatures of three are large, one is small, or one is large and two are smalkptifoelnctithay be

small, which results in méng many true corners. By contrast, He and Yung and the proposed method achieve better performan

which have smaller number of missing corners, false corners and amount of localisation error relatively.

e

Fig. 7 Detection results on the 6Blockd image

a Harris
b CPDA
¢ He and Yung

d Proposed method

As for a test image, missing a true corner and detecting a false corner yield the same loss in detection performaocs, tthee r
number of missed and false corners to the number of GTs is ass@ltate the detection performance of a detector quantitativ
For the test image 6Blockd, the ratios of the six rdhretestc
i mage 6Labd, the rati2% 166/249, 146/249,938/249,d1281249candd 198249 aresgectitely.Tt/lcan be
that the proposed method achieves the best detection performance in theeeotsese. Meanwhile, it is shown in Table 1 that tf
proposed method achieves the smallestlieation error, CSS, CPDA and He and Yung are moderate, the Harris and SUSAN a
poorest.
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a Harrisb CPDA He and Yund Proposed method
Table 1 Evaluation results ftine noisefree images
Detectors Missed corners False corners Localig
6bl ockod6 i mage

Harris [5] 13 6 1.8484

SUSAN [10] 15 19 1.7626

CSS[13] 4 17 1.7545

CPDA [14] 28 1 1.4011

He and Yung[15] 12 6 1.4802

Proposed 5 6 1.4008

6Labé i mage

Harris 67 128 15011

SUSAN 69 97 1.498

Css 58 88 1.5097

CPDA 124 14 1.3206

He and Yung 51 77 1.3926

Proposed 52 67 1.2884
Repeatability under image affine transform
In this subsection, performance evaluation of corner detection based upon average repeatddiligffine transform [14] is
adopted, which avoids the traditional evaluation technique based upon the human judgment and can be used with ambsige. of dat
Twentyei ght di fferent common | mages, i ncl udvaloage thé bverage éepeatabilitg a f
The transformed images were obtained by applying the following six different types of transforms on each original image:
A Rotations: 1 8 190°% 90faelO°apart, exeludigg0e s d i n [
A Uniform scaling transforms: scale factors sx = syin [0.5
127 www.ijergs.org
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A Nuniform scaling transforms: scale factor sx = 1and sy in [0.5, 1.9] at 0.1 epelttding 1.0.

A Gaussian noi se: zero mean white Gaussian noise at 15 3§t

The average repeatability Ravgeasures the average number of repeated corners between original and affine transformed images. |

is definedas
Ravg=Nr (1+1) (10)
2 No Nt

where No and Nt represent the number of detected corners in the original and transformed images by one detector, and Nr is

the number of repeated cornertueen them. It is noted that a corner point pi is detected in original image and its corresponding
position is point gj after image geometric transform. If a point is detected in geometric transformed image, which is|in th

neighbourhood of gj (within 4igels), then a repeated corner is achieved.

The results of the average repeatability under the six transforms are shown in Fig. 9. As the Figs. 9a and b shown, the

detectors preserve high repeatability under rotation and uniform scalinged$en is the six detectors are robust to image rotation

and uniform scaling in the continuous form. However, the resampling of the transform images mainly affects the coroer detect

performance of the three transforms. Fig. 9c shows the repeatabitignafiform of the six detectors is low. The reason is that §ix

detectors are sensitive toimagennomi f or m i n continuous for m. For Gawussian|no
increase of the noise variance, as shown in Fig. 9d. shown the proposed method achieves the largest repeatability for rotation,

uniform scaling transformation. For the other two indices, the proposed method is the second best. It can be seepdttwsixrdet
different in detection performance, locali®n accuracy, affine transforms and neigbustness. Fully compared the performance [of

the detectors at these four aspects, the proposed detector is better in overall performance. This owes to the faét the pixel¢ n s

variation of the edge contoig realizably utilised in contotsased detection frame.

Sy vmazh

~

\
|
.’
(

Fig. 9 Average repeatability resultsder rotation, uniform scéling, namiform scaling and Gaussian noise

a Rotation transformation b Uniform scaling transformation c-Maiform scaling transformation d Gaussian noise
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CONCLUSI ON
The main contribution of the paper is the consideration of the edge contoutearabiresponding greyariation information in the

corner detection. The IPGFs are used to smooth the edge pixels and the sum of the normalized magnitude responses are us

identify corners, which can enhance the detection accuracy and supprestdsetioe missing detection. The proposed detector

outperforms the five statef-the-art corner detectors in terms of the detection accuracy, localisation accuracy, noise robustness|and t

repeatability under image affine transforms. However, it has besereed from some of the experimental results that the propgsed
detector also detects some false corners. This is because of the fact that the single centre frequency is used tGimetthe |P
ignoring somespecial corner features present withinesthands. This suggests the use of ritdtjuencies for the construction of
IPGFs and the detection of corners. Moreover, the use of 90 orientations of IPGFs to detecticor@@ses the computationa
complexity. The future work is to use the simplifi&abor filters [21] to detect corners, which may keep the similar performance of
the proposed method, but it requires a significantly smaller amount of computation
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Abstract - As software in ammbedded system has taken responsibility for controlling both software, and hardware compone
importance of estimating more accurate reliability for such software has been increased. To estimate the reliabiliref\weftige
software which$ a of collection of bits so while analyzing of system the software reliability in terms of bit it gives better
comparison to software reliability in terms of time analysis. The software is the collection of bits and during the ebisigien
processed and it defines the level of execution. While we analyze the bit we justify the performance of system and esti
reliability in a better way. However, many researchers have developed software reliability models assuming that saftesaecfa
caused by only software faults, which might lead to inaccurate reliability estimation.

In this paper aSoftware Reliability model is proposed in which the performance of the existing reliability mod
improved.

Keywordsi Software Reliability, Enbedded Software Reliability, Embedded Systemy&it, Clock speed, TPT, BSC

INTRODUCTION

Software is safetgritical if a failure can directly cause loss of human life or have other catastrophic consequenc
examples include systems that cohtaicraft, nuclear reactors, and medical devices. Clearly the reliability and correctness of
software needs to be demonstrated with high assurance, and regulatory agencies-anitzfetpdustries typically require system
providers to meet strgent certification requirements [&].

Software reliability is defined as the probability of the faitnee operation of a software system for a specified period
time in a specified environment [4]. For mission critical systems, redundancy teshiragel commonly applied to achieve hig
reliability. For embedded systems consisting of software and hardware components, redundancy can be achieved by appl
copies of these components (in parallel) to handle the system worklogd@d$ [Marioussoftware reliability growth models (SRGMs)
exist to estimate the expected number of total defects (or failures) or the expected number of remaining defects XoBderlare
well known SRGMs are Goel model (1985), Goel and Okumoto model (1979), Kdaetiodel (1991), Musa and Ackerman mode

(1989), Musa et al. Model (1987), Yamada et al. Models (1983, 1985, 1986)-£18].8] hese models have some limitations. Ea¢

model can provide good result for a particular data set, but no model is gooddffatiaadiets [19]28].
In this paper we present a software reliabilitpdel which is successfully used to solve the reliability modeling proble
according to embedded software size and its execution rate, that arelmi@tynumber obits.

1. EMBEDDED SOFTWARE RELIABILITY

Software is a set of instruction that have several bits to elaborate the bits (0/1). Embedded software are basicallyade
specific task for example press,-aondition, aircraft etc. that have a specific length, and can beatme in bits or duringexecution
we can justify each and every clock cycle for itssltvolved. According to clock speed we can also define its reliability
instructiors per cycle execution, if we justify the probability of failure free operatie@n tie can easily estimate the reliability
problem.

Reliability is the function of time and probability in hardeaeliability calculation but softwarie not having the wear out
time so we can say that a software may not fully depend upon time so mstiwfasoftware reliability is quite crucial in tesof
time. While we considebit rate and probability of itéailure then we can easily derive the reliability in form of total probabili
theorem and Bernoulli Trials. So the reliability modelhaiesgct to bitscan be processed data for failure free operation per clg
and estimate the failure per cyeletil the whole execution completes.
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1.1 SOFTWARE RELIABILITY IN PER CYCLE EXECUTION

Let asystem that havé n 6 thhtiexesute in onelock cycle and eactbit having its own failure probability, wherg B
failure probability per bit and R is reliability. According to the reliability theory reliability is compliment of prolyabilifailure
occurred, @ reliability occurrenceper bit ineach cycle is:

R(n) = ER(n) 1)

The above expression shows tiéability per bit, where R(n) is the reliability of'rbit, Py(n) is the probability of failure of'hibit, n
is the number of bit per cyclén case of oveall reliability of n Lits in a clock cyclethe execution fails if any bit is missing in the
clock. The overa | | reliability of 6nd6 bitbds i s:

FR) =R(1)UR(2)é. UR(n) (2)
The above expression shows that the @lereliability is the uniorof the all individual bitreliability.

1.2 SOFTWARE RELIABILITY IN TERM OF TOTAL PROBABILITY THEOREM (TPT)

Let a system clock cycle execute 8 bits data (iBB®Ban
Bs, B, By, Bg), andthe shadedbortion showshe probability of failure for clock.
See figure 1.

Figure 1:- A system clock having 8 bit.

The shaded portiomepresent® B 6 , a p+dB, BB; =B, BBs + Bg + B; + BgWhere B, B,, Bs, By, Bs, Bg, B Bgis the
failure probability of each bits in clodnd Aito Asar e mutually exclusive or disjoint
=A1+A2+A3+A4+A5+A6+A7+Ag.

The total probability theorem let us compute the probability oAn event occurring by enumerating #ie different
condition that can occur whigjives the probability of failurghat occursin he cycl ebexecuti on OP

So, P.= P (B z C) 3)

Pe= P ({BAZE(UAY))

Pe= P( QBE(ABRZ A. UEBZA

P.=B 0" I E

P.=B O0""! BO! E (4)

This give the failure probability occurs in clock execution.

1.3RELIABILITY IN TERM OF BERNOULLI TRIALS
For O mdta abeiptosesdi n per <clock <cycl e, anod fhoarv i enggc hf ab il tus e
successels:

Q=%F (5)
Failureprobabilityin term of Bernoulli Trialsis the probability of achieving exactly k failure firtrials.

Let the probability for o6kd® ifaitl ue ef aocidockmyde. i ¢ Isa lial iat pr g
é )
() r @ ©)
P.= (g)P (1- Py™
Po= ———Pe" (1- P)™ (7

Bernoulli trials in term of binary symmetric chanBISC), Lets probability for error per bit is,P
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According to Bernoullitrials Pi s t he define for &édnd bit cl oc k ss,ithateaudep v i

failure. That minces for failure free pwillbeati on 6kd have t
3 )
P, = ( p) Pel(1- Po™* (8)
For reliability Rc of a clock if there failure occurrence ighen according to reliability theorem.
RC: 1‘ PC (9)
€ )
So, Ro=1- ( p) Pe'(1- PY™ (10)

2. RELATIONSHIP BETWEEN RELIABILITY AND CL OCK SPEED

The clock cycle is the time between two adjacent pulses afighiélatorthat sets the tempo of the computer processor. T
number of these pulses per second isvkmas theclock speedwhich is generally measured Mhz (megahertz, or millionsf
pulses per secondhd even inGhz(gigahertz, or billions of pulses per second).

A system may provide variable responsela/fie are varying the clock speed, this may affect the reliability adytsem in
different terms (ex.In term of failure, in term of utility, in term of cost or optimization).

A clock speed may cause failure in execution of the bits. If the clock speed is high#retband limitof the systenthen
duetointernalcacit ance a system can 0 speed (e ARM TOMIY ®pe@tion is drucia above 80dMHE).
the frequencyis beyond its range then due to extra attenugtiomcutoff frequencyat which the current gain drops by 3 decibe
(70% amplitude))he bits can be misd and failureoccurin the systemwhile increasing the frequency we obsetivat thefault rate
will increases.

When a systenoperate at low frequency t hen it candt pr ovi de thevepcbst utity factowis I
effective whichreduce the reliability as a cost effective function (ex. below 1 MHz operation is better to use other low ope
frequency microcontroller then ARM TDMI 7, it increase the product manufacturing cost, ultimately itgé&aceliability in term
of cost and speed).

For maximum reliability a system may operate at its desire operating range (ex. ARM TDMI 7 provide optimum resp
1 MHz to 30MH2z). In the desire range current gain drops is less then 3 decibels (aamgpiétiead then 70%).

The above discussiaives a relative graph in between reliability and clock cycle.
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Figure 3: Reliability versus clock speed graph
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CONCLUSION

In this paper we present a software reliability moideterms of bits which is more efficient to estimate the softwarge

wwu

of t

reliability. A hardware reliability is fully depend upon tirse its reliability versus time graph is much suitable to demonstrate in bath

tub curve whil e a beais¢ sefware dernet haveavtear lout timm casa of élock speed versus reliability

graph the bath tub curve achieves betteratglity in comparison to the time versus failure/reliability graplie to fully cependency
of software on bitsve can easily demonstratgiability in terms of bits and it givseeabetter estiration for software reliability.
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Abstractd The design of a fixture is a highly complex and intuitive process, which require knowledge. Fixture design plays a
important role at the setup planning phase. Proper fixtesigd is crucial for developing product quality in different termspf
accuracy, surface finish and precision of the machined paréxisting design the fixture set up is done manually, so the aim of this
project is to replace with fixture to save time feading and unloading of component. fixture provides the manufacturer for flexib|lity
in holding forces and to optimize design for machine operation as well as process function ability.

Keywordss Fixture, product Quality, Quick holdinability, Firmly Locating work piecglmprove Accuracy, Save time

I NTRODUCTI ON

Fixtures are the tool used to locate and hold the work piece in position during the manufacturing process. Fixture® doe ditieel
parts firmly which are to be machined, it is used to predie duplicate parts accurately. In order to produce parts with required
accuracy and dimensions the parts must be firmly and accurately fixed to the fixtures. To do this, a fixture is deslyritkdaand
hold, support and locate the work piece to emghat each work piece is machined within the specified limits. Set blocks, feeler or
thickness gauges are used in the fixture to refer the work piece with the cutter tool.

A fixture should be securely fastened to the table of the machine upon whigbrthés to be done. Though largely used o
milling machines, fixtures are also designed to hold the work for various operations on most of the standard machiméutesls.| F
vary in design based on the use of relatively simple tools to expensive olicetpdevices. Fixture helps to simplify metalworking
operations performed on special equipments.

=]

The fixture is a special tool for holding a work piece in proper position during manufacturing operation. For supporting an
clamping the work fece, device is provided. Frequent checking, positioning, individual marking andinifonm quality in
manufacturing process is eliminated by fixture. This increase productivity and reduce operation time. Fixture is widelyhesed
industry practical pduction because of feature and advantages. To locate and immobilize workpieces for machining, inspectio
assembly and other operations fixtures are used. A fixture consists of a set of locators and clamps. Locators aresuséuetthdet
position andorientation of a workpiece, whereas clamps exert clamping forces so that the workpiece is pressed firmly against{locat
.Clamping has to be appropriately planned at the stage of machining fixture. design

LI TERATRR¥I EW

Chen Lug LiMinZhu,Han Dind1] In his paper TweSided Quadratic Model for Work piece Fixturing Analysis, 2011 proposed that
presents a novel model for work piece positioning analysis. Existing fixturing models mayunder estimate the positioning &rrar
neglect of the curvature ofe or both contacting bodies.

S. Kashyap W.R. DeVrig2]In their paper Finite element analysis and optimization in fixture, proposed with minimizing deformation
of the work piece due to machining loads about fixturing support positions, especiallyéagtiimgs.
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Y. Zheng& Y. Rong& Z. Ho[B] Intheir paper, A finite element analysis for stiffness of fixture units, proposed a systematic
element model to predict the fixture unit stiffness by introducing nonlinear contact elements on the cdatactstween fixture
components.

M. Y. Dakhole, Prof. P.G. Mehar, Prof. V.N. Mujbd##in their paper Design And Analysis Of Dedicated Fixture With Chai
Conveyor, gives a feasible solution on conventional roller chain conveyorised arrangement widhededioving fixture with
conveyor for the tractor components like rear axle career, bull gear and shaft of a tractor model.

J. C. Trappey and C. R. Liu [Bhis paper gives a review of fixtudesign research, most of it done in the 1980s. the major topic
the review are the fixturing principals (supporting ,locating and clamping), automated fixtures design (configuratioty asgem
verification) and fixtures hardware design (delicated, modular and electric /magnetic type).

Shrikant.V.Peshatwar, L.Raut [6] This paper present a fixture design system of eccentric shaft for ginning machine.. Fixt
required in various industries according to their application .Designer design fixture according to dimension requinastrigytond
fulfill our produdion tar gate. In traditional manufacturing process performing operation on eccentric shaft is critical. so ho
work piece in proper position during a manufacturing operation fixture is very necessary and important. Because thecemifids
sofor this requirement of manufacturing process Designer design proper fixture for eccentric shaft. Fixtures reduce operation
increases productivity and high quality of operation is possible

IDENTIFIED GAPSIN THE LITERATURE

In existing design théixture set up is done manually, so the aimho$ fproject is to replace witlixture to save time for loading and
unloading of component. Fixtungrovides the manufacturer for flexibility in holding forces and to optimize design for mac
operation asvell as process function ability.

PROBLEM FORMULATI ON

Workpiece is hold in to workpte holder and this all attachment fix in to the fixture plate. A rigid positioning of the workpiece
least time takes place. Springs are design such a way to bagrytpr essur e donodt piecé, ©am istused fdre
mounting and wmounting purpose. Cam is fixeddnframes slot. Base plate for rigid support to fixtuveo.mesh bull gear are fitted
to rotating purpose to take the advantages of rataind increase the application of fixture. Fixed plate with center attachme
provided to locking purpose. When fixture in use center push in to the fixed plate hole so hole attachment is getting fixed.
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This fixture used in verticahilling machine. Different electrode profiles are easily manufactured by using this fixture.

Mounting, unmounting and locating of workpiece is very easy and | than this electrode is used on electro discharge ma
manufacture molds. Complicated mglcbfile are done with this process. Grafite or Cooper material is used to manufacture elec

Figl Concept design of Work holding Fixture
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CONCLUSI ON

It reduces or sometimes eliminates the efforts of marking, measuring and setting of workpieceachire and maintains the
accuracy of performance. The workpiece and tool are relatively located at their exact positions before the operatioralyto
within negligible time. So it reduces product cycle time. Variability of dimension in mass pmdigtery low so manufacturing
processes supported by use of jigs and fixtures maintain a consistent quality. Due to low variability in dimension gsseatibty ¢
becomes easy, low rejection due to less defective production is observed. It redpeedubBon cycle time so increases productid
capacity. Simultaneously working by more than one tool on the same workpiece is possible. The operating conditions fi&edsp
rate and depth of cut can be set to higher values due to rigidity of clawipimgrk piece by fixtures. Operators working becom
comfortable as his efforts in setting the work piece can be eliminated-sR#eil operators can be assigned the work so it saves
cost of manpower also. There is no need to examine the qualitgciqe provided that quality of employed fixtures is ensured
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Scalable and Competent Audit Service for Storage Data in Clouds Retaining
IHT

Vinoth kumar.R, R.Lath&
PG Scholdr, Assistant Professér, Veltech High tech Dr.Rangarajan Dr.Sakunthala Engineering College, Avadi, Chennai.
vinoth061093@gmial.con8015220510

ABSTRACT- In cloud, the shield subject in outsourced storage space data is the tough challenge. To vanquish the
established way industrialized vibrant audit ability for verifying the respkan untreated and outsourced storage space. Appr3a
capability is crafted established on the methods, fragment construction, casual sampling, ahéshdable, keeping provable
updates to outsourced data and timely anomaly discovery. The meteshtional on probabilistic query and periodic confirmatig
for enhancing the presentation of audit services. The audit ability is given by TPA monitoring. From time to time theld RAveou
chances to obscure anomaly features to cloud users. To cahgudrawback, counsel vibrant audit ability in the cloud. By t
method it can vibrantly audit the anomaly and dispatch intimation to cloud user. So that it can safeguard the cloupdestedata.s

Keywords: fragment construction, casual sampling,@réhash table, probabilistic query and periodic confirmation.
I. INTRODUCTION

The cloud storage space ability (CSS) relieves the weight for storage space connection and safeguarding. Though, télsu
ability is vulnerable to aggressions or wredkshould hold irretrievable defeats to the users because their data or records are st
a tentative storage space pool beyond the enterprises. Reliable than confidential computing mechanisms, but theyegutibletsu
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inner menaces and extermaenaces that can damage data honor; subsequent, for the profit of rights, there carry on mixed motjvatiol

for cloud ability providers to behave adulterously in the direction of the cloud users; besides, arguments sporadatalfydoig¢he
lack of belief on CSP because the data change could not be timely recognized by the cloud users, even if these argumg

consequence from the usersd own unhacceptabl e oper athéckthes|

regpect and potential of stored data.
Keywords: concerning four key words alienated by commas
RELATED WORK

Vibrant audit ability for respect verification of untreated and outsourced storage spaces. Twisted on interactive faetseatrg
(IPS) in conjunctiorwith the zero vision property, our audit ability can furnish area auditability lacking downloading rare sta
and guard isolation of the statistics. The audit arrangement can prop vibrant data procedures and timely anomaly degsitien
the aid of countless competent methods, fragment construction, it additionally industrialized an effectual way establis
probabilistic query and periodic verification for enhancing the presentation of audit services... The experimental afiemetiy
validate the effectiveness of our ways, but additionally display that our arrangement does not craft each momentousrcongruts
and need less supplementary storage space for respect verification. The method additionally has one drawback thaassTéhdu
monitoring.

DISADVANTAGES

A 1t has to needs exterior TPA monitoring

A Nope protected
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SYSTEM MODEL

The audit ability is given by TPA monitoring. From time to time the TPA could have chances to obscure anomaly tieafoud

users. To vanquish this drawback, counsel vibrant audit ability in the cloud. In this method user dispatched queryaitppdahto
and that attendant matches the user reservation and keyword if it is match, user can tolerate the proekguréhe user is
automatically marked as untreated and sends intimation concerning anomaly detection to cloud user. So that it canenthinidin
storeroom information.
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ADVANTAGES

A No demand exterior TPA
A Safeguard & Effective.
MODULES

A. certification

B. Fragment Structure and Sheltered Tags
C. Periodic Sampling Audit

D. protection Notification
E. Presentation & Evaluation
A. CERTIFICATION

Approval is the procedure of providing user consent to do or have something. Accepting that dmamdogged in to a computer

working arrangement or request, the arrangement or request could desire to recognize what resources the user carobe thigen acr

session. Thus, approval is from time to time perceived as both the preliminary settingpepmigsions by an arrangement

administrator and the actual checking of the consent profit that include set up after a abuser is suitable accessoi@uatdiche

procedure of ascertaining whether rather is, in fact, who or what it is uttered todmafidential and area computer webs (including

the Internet), certification is usually completed across the utilize of logon passwords. Visualization of the passweethtiedctin

promise that the abuser is valid. Every solo abuser lists primarilg (egistered by someone else), employing an allocated er self

declared password.

B. FRAGMENT STRUCTURE AND SHELTERED TAGS

To maximize the storage effectiveness and audit performance, our audit system introduces a general fragment strustuneéat
storages.
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An outsourced file F is dividing into n blocks i) B & , and every block mi is divide into s sectérsi) 8 & f . The
section structure consists of n ble@g join upd R, , where, is a signature tag of a block mi generated by some s#cretg
tht B 8 . Use such tags and matching data to construct a
procedure, such that this reply can be verified without rare data. If a tagasgeable by anyone apart from the originalngig we
call it a sheltered tag.

C. PERIODIC SAMPLING AUDIT

I n periodic sampling with Acompleted inspection, randle m
still realizes a successful detection of misbehaviors. The pitgbiabaudit on instance checking is preferable to understand
indiscretion revealing in a timely manner.

Initial Proof
"

Challenge()

D. PROTECTION NOTIFICATION
Detection and notification mentions to automatic detection of adjustments made to User pages and notifintdi@stexiusers by

the

Cloud Server or supplementary means. Whereas find engines are projected to find User pages, detection and notificati@mtarrang

are projected to monitor adjustments to User pages. Effectual and competent change detection atidnnistificelered by the fact
that most servers do precisely trail content adjustments across Modified.

E. PRESENTATION AND EVALUATION
To notice anomalies in a leaverhead and timely manner, we endeavor to optimize the audit presentation from two as

Presentation valuation of probabilistic queries and arranging of episodic verification. Our frank believed is to upHeluffaatréd
overhead and accuracy, which helps us enhance the presentation of audit systems.
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1. PRIVACY -PRESERVING AREA AUDITING FOR SAFEGUARD CLOUD STORAGE SPACE EMPLOYING CLOUD
STORAGE SPACE

Users can remotely accumulate their records and appreciate the on require lofty feature requests and services fromoleopublic
conygurable computing resources, |l acking the burdenrsod i
longer have physical ownership of the outsourced data makes the data respect shield in Cloud Calculating a formidable task,
exceptionally for users alongside constrained computing resources. Moreover, users brought to be competent to imméukately
cloud storage space as if it is innate, lacking fretting concerning the demand to confirm its honor. Enabling regidityefaditabi
cloud storage space is of dangerous consequence so that users can remedy to a third party auditor to ensurefthetesteced
statistics and be unstressed. To securely familiarize a competent TPA, the auditing procedure ought to hold in no rilitiesiinera
towards user data privacy, and familiarize no supplementary online burden to user. It counsels a stdadusotage space
arrangement upholding privagyeserving area auditing. Comprehensive shield and presentation scrutiny display the counseled
schemes are provably safeguard and exceedingly efficient. To address these setbacks, work utilizes theaneettkey established
homomorphic linear authenticator (or HLA for short), that enables TPA to present the auditing lacking demanding thepliuadte d
of data and therefore drastically reduces the contact and computation overhead as contrastadkaldta auditing approaches. By
incorporating the HLA alongside random masking, our protocol guarantees that the TPA might not discover each visiorgconce
the data content stored in the cloud server diagonally the proficient auditing development.

2. BAF: AN EFFICIENT OPENLY VERIFIABLE SAFEGUARD APPRAISAL LOGGING FORMAT FOR DISTRIBUTED
SYSTEMS

Audit logs, bestowing data concerning the present and past states of provision, are solitary of the majority cruciabfpiortio
attendance computer systenBestowing shield for audit logs on an untreated contraption in a colossal distributed arrangeme
challenging task, exceptionally in the attendance of alert adversaries. In such a arrangement, it is critical to hagaielusrch

that after arantagonist compromises a contraption, she cannot adjust or forge the log entries amassed beforehand the co
Unfortunately, continuing safeguard audi't |l oggi ng s clifee

applications Continuing Area Key Cryptography (PKC) established schemes are computationally luxurious for logging i
intensive or resouree onstrai ned arrangement s, as continuing symmet
storage space andmtact overheads. Counsel a novel onward safeguard and aggregate logging scheme showAgdrBiate

Forward (BAF) l ogging scheme, which is suitable for co
safeguard and aggregate sigmat alongside neaero computational, storage space, and contact prices for the loggers, lal
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needing each online (TTP) support. Clarify that BAF is safeguard below appropriate computational assumptions, and &affy tha

i s si gni ycennahd seakatlertrean tkefpfededing schemes. Therefore, BAF is a flawless resolution for safeguard lo
both tasks intensive and resoummnstrained systems. To address the above setbacks, a set of cryptographic countermeasu
been counseletb enable safeguard logging on untreated mechanisms, lacking consenting aréssispgart hardware or constan
reat i me | og veriyers In order to fully this necessity,uvarde
audit logging in distributed arrangements, BAF can address all the aforementioned limitations of the continuing ways simultan

3. VIBRANT PROVABLE DATA POSSESSION

As storage spaeeutsourcing services and resourafbocating webs have come to be acceptesistitback of efficiently clarifying the
respect of data stored at untreated servers has consented increased attention. In the provable data ownership (RDB3dde
preprocesses the data and next sends it to an untreated server for storage &pepingsa tiny number of Meta data. The us
afterward asks the server to illuminate that the stored data have not be tampered alongside or deleted (without ddvendmadalg
data). Deynitional framewor k ande databwnership (DPDPg thath exterrdsithet PDB ides
prop provable updates to stored data. Authenticated lexicons established on locale information. The worth of vibrams apd

gging
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presentation change from O ( kpgncampassihg df h ldogks,)as nfaintainingthg afiké prabgbiiity )

of naughtiness exposure. Our examinations display that this slowdown is extremely low in exercise. Additionally disgaphbw
our DPDP scheme to out sourocne dmayneilpdusl aa ri roann gaermeanntgse memd se

[
Hietl

efficient constructions for vibrant provable data ownership (DPDP) that extends the PDP ideal to prop provable updeatsemh the

dat a. Given a yelds F endompyaasi whiathevebl caokertdeyhnefa
chunk, or removal of each bl ock. Consequently our notldf
desire to present on a stgbbshed sn a n@wvariand ¢f Bukhenticated dekicomnsj whereas vee use |
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data to coordinate | exicon entries. Therefore to prop
authenticated insert and delete. It clarifies theldhof our constructions employing average assumptions.

4. SCALABLE AND EFFECTUAL PROVABLE DATA

Possession Storage space outsourcing is a rising trend that prompts a number of interesting shield subjects, courftass lméehal
widely investigated irthe past. Though, Provable Data Ownership (PDP) is a case that has merely presently materialize
scrutiny literature. The main subject is how to oftentimes, efficiently and securely confirm that a storage space sstedig d
st or i n g (potantgally exsreamely large) outsourced data. The storage space server is consented to be untreated in word
shield and reliability. (In supplementary words, it could maliciously or unintentionally remove hosted data; it coulehadlydit
relegde it to sluggish or offine storage space.) The setback is exacerbated by the user being a tiny computing mechanism a
manipulated resources. Prior work has addressed this setback employing whichever area key cryptography or needing t
outsource its data in encrypted form. Craft an extremely efficient and provably maintain PDP method established compl
symmetric key cryptography, as not needing each bulk encryption. Also, in difference alongside its predecessors, ourogD¥
permits outsourcing of vibrant data.

5. OBLIGING PROVABLE DATA OWNERSHIP FOR RESPECT VERIFICATION IN MULTI -CLOUD STORAGE
SPACE

Provable data ownership (PDP) is a method for safeguarding the respect of data in storage space outsourcing. In thizdubipsr,
the assembly of an effectual PDP scheme for distributed cloud storage space to prop the scalability of ability and tdataimig
t hat we ponder the attendance of sever al cl oud a bdnlobliding

PDP (CPDP) scheme established on homomorphic verifiable reply and hash index hierarchy. We clarify the shield of our
established on mulprover zereknowledge facts arrangement, which can gratify completeness, vision soundness, and
knowledge properties. In supplement, we articulate presentation optimization mechanisms for our method, and in exaaing
effectual method for selecting optimal parameter benefits to minimize the computation prices of users and storage typa
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providers. Our examinations display that our resolution introduces lower computation and contact overheads in analalgy along:s

non-cooperative ways to check the potential and respect of outsourced data in cloud storage spaces, researchers hawecco
frank ways shouted Provable Data Ownership and Proofs of Retrievability. Early counseled the PDP ideal for safeguarstiiyg o
of files on untreated storage spaces and endowed arbBS2d design for a fixed case that achieve the contact costaddigipnally
counseled an openly verifiable edition that permits anybody, not just the proprietor, to trial the server for data poEkegsi
counseled a handy PDP scheme established on cryptographic hash purpose and symmetric key encryptienydnst the sislead
the proprietors by employing previous Meta data due to the lack of unpredictability in the brave. The numbers of upekitastan
are manipulated and fixed in advance and users cannot present block insertions anywhere.

6. EFFICIENT AU DIT SERVICE OUTSOURCING FOR DATA RESPECT IN CLOUDS

Cloudbased outsourced storage space relieves the wuserbs {

insele
wner

DN

ro

comparably cutate scalable, locatieimdependent proposal. That users nayrhave physical rights of data indicates that they are

confronting a potentially terrible chance for missing data. To get around the shield dangers, audit services are grgvartbthaf
value and possible of outsourced data and to realize digrehdiws and sincerity on cloud computing. Provable data owners
(PDP), that is a cryptographic scheme for verifying the value of data deficient reclaiming it at an unprocessed seevatilizad to
understand audit services. In this profiting frahe interactive zertnowledge specifics collection, address the assembly of
interactive PDP protocol to stop the dishonesty of prover and the leakage of confirmed data. Additionally counsel an
mechanism alongside respect to probabilisticriggeand periodic verification to cut the audit prices each confirmation and apg
usual detection timely. In supplement, we present an effectual method for selecting an finest parameter worth to
computational overheads of cloud audit services.

7. IDENTITY -BASED ENCRYPTION FROM THE WEIL PAIRING

It counsel a fully useful identithased encryption scheme (IBE). The scheme has selected cipher text shield in the random ora
consenting an elliptic camber alternate of the computational Difirtda trouble. Our arrangement is established on the well pairi
We give precise definitions for safeguard individuality established encryption schemes and give countless requestydtenssic
Shamirds ear |l y mestablishedtencption whsota elucidhte cettificateyassociation-imal systems. To counsel a
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fully useful identitybased encryption scheme. The presentation of our arrangement is comparable to the presentation of
encryption in F. Instituted on this assumptioattdisplays that the new arrangement has selected cipher text shield in the rg
oracle model. Employing average methods from threshold cryptography the PKG in our system can be spread so that tlydana
not ever accessible in a private location.

8. TAUT PROOFS FOR SIGNATURE SCHEMES LACKING RANDOM ORACLES

It present the early taut shield proofs for two finished classes of forceful RSA established signature schemes. A®ttatiepies
agents in prime order bilinear clusters is far tinier ttlaRSA clusters, additionally present two bilinear variants of our cross clas
that yield petite signatures. Comparable to beforehand and able to display that the sevariants have taut shield fetSenaefidr
Hellman (SDH) assumption. Centraldar aftermath is new facts method that permits the simulator to circumvent estimating th
the attacker's cross queries will be reuse in the phony. In difference to preceding proofs, our shield reduction doesfactblosf g
here. In a comparablmethod, to familiarize a subsequent finished class of signature schemes shouted ‘chameleon hash sc
can be considered as a oversimplification of the Cre®heup cross plot. Next joining signature scheme and the chameleon
scheme to be tagtlsafeguarded below the SRSA assumption after instantiated alongside each safeguard joining purpose,
chameleon hash function.

9.ENABLING AREA VARIABILITY AND DATA DYNAMICS FOR STORAGE SPACE SHIELD IN CLOUD
COMPUTING

Cloud Calculating has beenwsioned as the subsequent conception design of IT Enterprise. It moves the request multime
databases to the centralized colossal data centers, whereas the association of the data and services could notmethulyTinist
exceptional paradig brings concerning countless new assurances valiant, which have not been well understood. This work st
setback of safeguarding the respect of data storage space in Cloud Computing. The task of permitting a third party? Alddor
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behalf ofthe cloud user, to confirm the respect of the vibrant data stored in the cloud. The introduction of TPA eliminates tt

involvement of user across the auditing of whether his data stored in the cloud is indeed finish, which can be vitapliststo
ecoromies of scale for Cloud Computing. The prop for data dynamics via the most finished forms of data procedure, such
medi cati on, insertion and deletion, is additionally o
manpulated to record or backup data only. As prior works on safeguarding remote data respect frequently needs the pratavi
operations. Early recognize thegstiulties and possible shield setbacks of manage expansions alongside fully vibrant das U
from prior works and next display how to craft a graceful frication scheme for seamless combination of these two lealdin
exterior in our protocol propose. In particular, to accomplish antique data dynamics, the Evidence of Irretrievabltiyyatfeating
the vintage Merle Hash Tree (MHT) assembly for block tags certification. Comprehensive shield and presentation sciayitiyadlis|
the counseled scheme is exceedingly effectual and provably secure.

10. SAFEGUARDING DATA STORAGE SPACE SHIELD IN CLOUD CALCULATING

Cloud computing has been envisioned as the subsequent creation design of IT enterprise. In difference to establistwes] r¢
whereas the IT services are below proper physical, logical and workers controls, cloud computing enragseit multimedia and
databases to the colossal data centers, whereas the association of the data and services could not be fully trustesarspyichiais

attribute, though, poses countless new shields valiant that have not been well undersfood. diata storage space shield, that h
always been a vital aspect of quality of service? To safeguard the correctness of users' data in the cloud, so cousissit aedn
flexible distributed scheme alongside two salient features, opposite tedsgessors. By employing the homomorphic indicati
next to spread confirmation of erasuw@ded statistics, our scheme achieves the integration of storage space precision assura
statistics fault localization. Unlike most prior works, the new schemee supports safeguard and effectual vibrant procedures
data blocks, including: data notify, delete and append. Comprehensive shield and presentation scrutiny displays thseléuke
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scheme is exceedingly effectual and resilient opposing condoluteck, hateful data change aggression and even server scheme

attacks.
CONCLUSION

An encounter of vibrant audit services for entrusted and outsourced storage spaces. Additionally provided an effectuar m

ethod

periodic sampling audit to enhance the prdation of TPAs and storage space skill providers. Our examinations displayed that our

resolution has a puny, stable number of overhead, which minimizes computation and link costs.
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Effect of T6 type heat treatment on dry sliding wear behaviour of LM6/SiCp
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Abstract- In this study, the effects of T6 type hématment of LM6 reinforced with SiCp were prepared by stir casting techniqu
The LM6 composite reinforcedith 5 wt% and 15 wt% of SiCp. Dry sliding wear test is conducted usinrgmpdisc testing machine.
L9 orthogonal array was selected for the experimentalThe.optimum process parameters were determined by using-sigmaike
ratio. S/N ratio and ARVA were used to investigate the influence of process parameters on the wear rate. The regression
employed to find the optimal process parameters levels and to analyze the effect of process parameters on LM6/SiCp.
Keywords: ANOVA, composites, Hetreatment, smallethe-better, Taguchi Technique.

.  INTRODUCTION
Amid the previous couple of years, materials plan has moved accentuation to pursue light weight, environment frienskine
quality, and performance. Parallel to present trend, anedix composites (MMCs) are attracting growing interest. The requirem
for cutting edge engineering materials within the areas of aerospace and automotive industries had led to a fast defehgiaher
matrix composites (MMC)[#]. The utilization ofvarious metal matrix composites (MMCs) is continually since they have be
physical, mechanical and tribological properties compared to the matrix materials. Aluminium matrix composites (AMCsgdei
with ceramic particles are gaining wide spreagularity in several technological fields owing to their improved mechani
properties when compared with conventional aluminum alle$8]4 They exhibit higher mechanical properties than the unreinfor
aluminium alloys and are used as tribological ponments in some vehicles for years thanks to their high specific strength and
wear resistance[105] Rajashekhar et.al[1€3tudied on Effect of Heat Treatment on Mechanical Properties of Hybrid Alumin
Matrix Compositeshybrid composite materialdeveloped with soft and hard reinforcements subjected to heat treatment for fu
enhancement of their mechanical properties have shown keen interest in the last few decades. Sridhar Bhat et.al Effestigate
Heat Treatment on Microstructre andethanical Properties of AlA-Sic Hybrid MMCS.In this investigation Preheated silicor]
carbide (SiC) And Fly Ash(FA) was used as the reinforcements, produced by stir casting process. Cut pieces of alloy wl6(
preheated at 450 °C for 1h before meltifgstly SiC and Fly Ash particles were heated at 8000C for 2 hrs. before adding preh
SiC and Fly Ash particles in to Al6061 melt, 1Wt% of Mg is added to melt to improve the wettability between matri
reinforcementDaljeet Singh et.aihvestigaed Mechanical behavior of Aluminum by adding SiC and Alumirtas work is focused
to study the change in behavior of al umi num b yVijaydunarsdlaga i
et.al[17]studied on Mechanical PropertiesAfiminium Alloy (Lm6) Reinforced With Fly Ash, Redmud and Silicon Carbitleis
deals with fabricating or producing aluminium based metal matrix composite and then studying its microstructure and Ime
properties such as tensile strength, impachgtteand wear behavior of produced test specirfBatpal Kundu et.al[18]nvestigated
of hybrid metal matrix composites with SiC, Al203 and graphite reinforced aluminium alloy (Al 6061T6) composites sa
processed by stir casting route are reportéa dluminium alloy was reinforced with 10 wt. % (SiC, Al203) and 5 wt. % of grapt
to mixture the hybrid composite. Dry Sliding Wear of the hybrid composite were tested it was found that when the weae refsis
the hybrid composites can be increasdten compared to Al6061 T6 alloy. The parameters such as load, sliding speed and
distance were identified will affecting wear rate.
Hence, Present work is focused on éiffect of T6 type heat treatment on the tribological wear behavior of LM6 /SiCpMMC.
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II. EXPERIMENTAL METHOD
A. Fabrication Process

wwu

Stir casting set up as shown in the Fig.1 consisted of resistance furnace and a stirrer assembly was used to synthesiz

composite.

g

K>

Reinforcement Pour
r .~ SwelRed L

= Crucible

- Heating Wires
Moktea Metad

Graghite Stirrer

Fig 1: shows the graphical representatdiStir casting and Resistance Furnace

The matrix material used for the present study is LM&isl alloy. The chemical composition of matrix material is as shown in Table

1 determined using Atomic Absorption Spectrophotométerdel AA-670, Varian, The Mtherlands). Si(particles with size of
150um and with varying amounts of 0, 5 and 15 wt% are being used as reinforcing material in the preparation of composi
casting technique has been used for the preparation of composites. Initially calentatedt of LM6alloy was charged into Gr
crucible and superheated to a temperature of%0an electrical resistance furnace.
The furnace temperature was controlled to an accuraé$@ using a digital temperature controll&liding wear test speciems
were machined from asast samples, to obtain cylindrical pins of diameter 10 mm and length 24 mm. then the samples were s
to heat treatment (T6 type), where composites have been subjected to solutionizing treatm&6tfar 330 followed byquenching
in water. The quenched samples again subjected to artificial aging®&t fof® h followed by air cooled.

Tablel: Composition of LM6 alloy

Elements Percentage (%)
Si 10-13.0
Cu 0.1

Mg 0.1

Fe 0.6

Mn 0.5

Ni 0.1

Zn 0.1

Pb 0.1

Sb 0.05

Ti 0.2

Al Remaining

B. Wear test
Dry sliding wear tests for different number of specimens was conducted by usingmddc machine (Model: Wear &

Friction Monitor TR20) supplied by DUCOM, was shown in Figure.2.
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Fig. 2- Showing
Speed in RPM Time (Hr: Min: Sec) Whaeel Track .
. v u" m— Diameter Wear TeSUng
- ﬁ T Machine
g The pin

was held against
the counter face
of a rotating disc
(EN32 steel disc)
with wear track diameter 80mm. The pin was loaded against the disc through a dead weight loading system. The wedr t
specimens was conducted under the normal loadl@f & 5 kg . Wear tests were carried out for a total sliding distance
approximately 1000m under similar conditions as discussed above. The pin samples were 24 mm in length and 8 mm. intdian
surfaces of the pin samples was slides using emer [§89 grit size) prior téest in ordered to ensure effective contact of fre
and flat surface with the steel disc. The samples and wear track were cleaned with acetone and weighed (upatty ari g
0.0001 gm using microbalance) priorand after each test. The wear rate was calculated from the weight loss technique and ex
in terms of wear volume loss per unit sliding distance.
C. Taguchi Method

The taguchi method was developed by Dr.Genichi Taguchi. He developed a methodgftingesperiments to investigate
how different parameters affect the mean and variance of a process performance characteristic. The experiment
proposed by Taguchi involves using orthogonal arrays to organize the parameters affecting the qtabeskeels. This
technique is carried out in a three stages approach such as system design, parameter design and tolerance desi
design reveals the usage of scientific and engineering information required for producing a part. Parameterudesigo

obtain the optimum levels of process parameters for developing the quality characteristics and to determine the
parameter values. Tolerance deign is used to determine and analyze tolerance about the optimum combination sug
paraneter design.

Table 2: Control and Noise Factors

Sl.No. Process Parameters Level 1 Level 2 Level 3
1 SiCp (wt%),A 0 5 15

2 Normal Pressure (MPa),B 0.19 0.59 0.990
3 Sliding Speed (m/s.), C 1 3 5

D. Design of Experiment
The experimental plan was formuldteonsidering three parameters (variables) and three levels based on the Taguchi technigu

SiCp (A), Normal Pressure (B) and Sliding Speed (C), these are process parameters are considered for the study. Peteess
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setting with the highest S/Mitio always yield the optimum quality with minimum variance. The levels of these variables chosen for

experimentation are given in the Table 2.

In the present investigation an L9 orthogonal array was chosen as shown in table 3. The selected ofdhal @thfagis based on

the condition that the degrees of freedom for the orthogonal array should be greater than, or equal to, the sum oethelariab

experiments were conducted based on the run order generated by Taguchi model and the resbteineereltis analysis includes
the rank based on the delta statistics, which compares the relative value of the effects. S/N ratio is a response Wiathsco

repetitions and the effect of noise levels into one data point. The experimental reseiftsangformed into signdad-noise ratio (S/N)
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ratios. An S/N ratio is defined as the ratio of the mean of the signal to the standard deviation of the noise. Ther&liNatatothe

degree of the predictable performance of a product or process prebence of noise factors. The S/N ratio for the wear rate
coefficient of friction using O0smaller the better 6thelbsar
function is given as
SIN=-10logo(MSD) e 1)
Where MSD = Mean Square Deviation
For the smaller the better characteristic,
MSD = (Y:%+ Y,2+Y32,6é6é) x 1/ n
Where Y1, Y2, Y3 are the responses and 6n6b s the nu
Table 3: L9 Orthogonal Array
(CA)
SI No. A B C
1 1 1 1
2 1 2 2
3 1 3 3
4 2 1 2
5 2 2 3
6 2 3 1
7 3 1 3
8 3 2 1
9 3 3 2
Table 4: Combination of parameters in (L9) Orthogonal Array
Expt Run Process Parameters Volumetric S/N ratio for | COF S/N ratio
% of SiCp | Nr. Pressure | Sliding speed | Wear rate Vol. Wear (N) for COF
(MPa) (mis) (mnv/m) rate (db) (db)
01 0 0.19 1 8.92857E5 80.9844 0.34659 | 9.2037
02 0 0.59 3 4.01786E4 67.9201 0.35338 | 9.0352
03 0 0.990 5 6.69643E4 63.4831 0.4159 7.6202
04 5 0.19 3 2.67857E4 71.4419 022426 | 12.9850
05 5 0.59 5 4.91071E5 86.1771 0.49269 | 6.1485
06 5 0.990 1 9.375E4 60.5606 0.33843 | 9.4106
07 15 0.19 5 2.23214E4 73.0256 0.42813 | 7.3685
08 15 0.59 1 5.35714E5 85.4213 0.36697 | 8.7074
09 15 0.990 2 9.82143E4 60.1565 0.58308 | 4.6854

M. RESULTS AND DISCUSSION

The experiments were conducted as per the orthogonal array and the volumetric wear rate for various combinations o
parameters. The experimental values were remodelled into S/N quantitative measuring for measure the steawdari$tats using
MINITAB 16.
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A. Analysis of S/N Ratio
I n Taguchi met hod, the term O6signal d represents the de
represents the undesirable value for the output characteristics. Tagashs/N ratio to measure the quality characteristics devia
from the desired value. The volumetric wear rate and COF readings are shown in Table 4. The influence of control pacinaeste
Normal pressure, Sliding speed and wt% of reinforcemerntenbhas been analyzed and the rank of involved factors like wear ra
composite materials which supports S/N ratio response is given in the table 5 & 6 and for COF is given in the tabtds7e¥i@lert
from the table that among these processmpatars, normal pressure is a dominant factor on the wear rate. The influence of cont
process parameters on wear rate are graphically represented in figures 3 and 4 and for COF are graphically repreaezges i
and 6. The response tables 3l &, 6 shows the average value of each response characteristics (S/N ratios, means) for each
each factor for volumetric wear rate and COF of LBIi€p composites. The table indicates ranks based on Delta statistics, v
compare the relative maigude of effects of all the parameters. The Delta statistic is the highest minus the lowest average of S
and mean for each factor. Minitab 16 assigns ranks based on Delta values; rank 1 indicates highest Delta value, rahigBestco
and so 0.
Table 5: Response Table of volumetric wear rate for S/IN Ratio Smaller is better

Level | % of Nr. Pressure Sliding speed
SiCp

1 70.80 75.15 75.66

2 72.73 79.84 66.51

3 72.87 61.40 74.23

Delta | 2.07 18.44 9.15

Rank | 3 1 2

Table 6: Response Tabbf volumetric wear rate for mean

Level | % of SiCp Nr. Pressure | Sliding speed

1 0.000387 0.000193 0.000360

2 0.000418 0.000168 0.000551

3 0.000420 0.000863 0.000314
Delta | 0.000033 0.000695 0.000237
Rank 3 1 2

Table 7: Response Table of COF for S/atiR (Smaller is better)

Level % of Nr.Pressure Sliding speed
SiCp

1 8.620 9.852 9.107

2 9.515 7.964 8.902

3 6.920 7.239 7.046

Delta | 2.594 2.614 2.061

Rank | 2 1 3

Table 8: Response Table of COF for mean

Level | % of Nr.Pressure Sliding Speed
SiCp

1 0.3720 | 0.3330 0.3507

2 0.3518 | 0.4043 0.3869

3 0.4594 | 0.4458 0.4456

Delta | 0.1076 | 0.1128 0.0949

Rank | 2 1 3
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In the experimental run our goal was to minimize the volumetric wear rate and COF oBidy6composites. In Taguchi
experiments, we always wamt maximize the S/N ratio. The S/N ratios with high values in the response tables 5 and 7 shows 1

S/N ratios can be maximized at these levels and wear can be minimized at these levels.

Main Effects Plot for SN ratios

Data Means
% of SiCp Nr. Pressure
80 1
75 /\
S \
3
= 65
&
Z 60 . : : ; : :
- 0 5 15 0.19 0.59 0.99
© Sliding speed
& 80
()
= 57 \ /
70 \/
65 4
60 T T T
1 8 5

Signal-to-noise: Smaller is better

Fig 3: Main Effects Plot for Skatiosi volumetric wear rate

Main Effects Plot for Means
Data Means
% of SCp Nr. Pressure
0.0008-
0.0006 -
» 0.0004 —
c
8 0.0002
= T T T T T T
‘5 0 5 15 0.19 0.59 0.99
% Sliding speed
Q
= 0.0008-
0.0004 — ~
0.00021
T T T
1 3 5

Fig 4: Main Effects Plot for Meansolumetric wear rate

Main Effects Plot for SN ratios
Data Means
% of Si Nr. Pressure
10 - %
o /\ \
48 84 \ \
©
g 7]
z T T T T T T
2 0 5 15 0.19 0.59 0.99
o —
Sliding speed
£ 10 g Sp
()
=
94 ’\-\
8 \
7.
1 3 5
Signal-to-noise: Smaller is better

Fig 5: Main Effects Plot for SN ratiasCOF
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Main Effects Plot for Means
Data Means
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/
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2 Sliding speed
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0.350
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Fig 6: Main Effects Plotor Means COF

Main effects plot is a plot of the means at each level of a factor. One can use these plots to compare the magnituddsus the

main effects and compare the relative strength of the effects across factors. However it is importsuntetddbevaluate significance
by looking at the effects in the analysis of variable table.
Analysis of the influence of each control factor (A, B and C) on the friction characteristics is obtained from the rabosentan

S/N ratio. When % of SiCs 15, Nr. Pressure 0.59 MPa and sliding speed is 1m/s for&iKp composite the volumetric wear is$

minimum. Similarly, when % of SiCp is 10, Nr. Pressure 0.19 MPa and sliding speed is 1m/s f@iCMBomposite the COF is
minimum. Examining the main eftts plots and interaction plots confirms the above results.

B. Analysis of variance
Analysis of variance (ANOVA) was introduced by Sir Ronald Fisher. This analysis was carried out for a level of signifi&ace

i.e., for 95% level of confidence. The pase of ANOVA is to investigate the percentage of contribution of variance over,

response parameter and to find the influence of wear parameters. The ANOVA is also needed for estimating the errce ahdar,

wwu
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variance of the prediction error. The l@ld.6 shows analysis of variance for volumetric wear rate of the composite material. From the

table 9, it is observed that the normal pressure, sliding speed and wt% of reinforcement have the influence on weaiitef g

ompc

material. The last column of thiable 9 indicates the percentage contribution of each other on the total variation indicating their degre

of influence on the result. It can be observed from the ANOVA table that the normal pressure (75.01) was the most significe

parameter on the dryiding wear of composites followed by sliding speed (08.33) and SiCp wt% (08.33). It can be observed from th

ANOVA Table 10 that the SiCp wt% (23.46) was the most significant parameter on the COF of composites followed by Nr.
(23.35) and slidingpeed (16.44). When thevRlue for this model was less than 0.05, then the parameter can be conside
statistically significant. The pooled error associated in the ANOVA table was approximately about 08.33% for volumetetews
and 36.75% for COFThis approach gives the variation of means and variance to absolute values considered in the experimen

the unit value of the variable.

Table 9: Analysis of Variance for volumetric wear rate (fmn)

resst
red a
par

t and

154

Source DF | Seq SS Adj SS Adj MS F P % of
contribution

% of SiCp 2 | 0.0000001 | 0.0000001 | 0.0000001 | 0.03 0.967 | 08.33

Nr. Pressure 2 | 0.0000009 | 0.0000009 | 0.0000005 | 15.57 0.060 | 75.01

Sliding speed 2 | 0.0000001 | 0.0000001 | 0.0000000 | 1.58 0.388 | 08.33

Error 2 | 0.0000001 | 0.0000001 | 0.0000000 08.33

www.ijergs.org
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| Total | 8 [0.0000012 | | | | | 100 |
Table 10: Analysis of Variance for COF
Source DF | Seq SS Adj SS Adj MS F P % of
contribution

% of SiCp 2 | 0.01963 0.01963 0.00981 0.64 0.610 | 23.46

Nr. Pressure 2 | 0.01954 0.01954 0.00977 0.64 0.611 | 23.35

Sliding speed 2 | 0.01376 0.01376 0.0088 0.45 0.691 | 16.44

Error 2 | 0.03073 0.03073 0.01537 36.75

Total 8 | 0.08366 100

C. Multiple Linear Regression Models
Statistical software MINITAB R16 is used for developing a multiple linear regression equation. This developed model gi

relationship between independent/predictor variable and a response variable using by fitting a linear equation to the measureq

The regression equation developed for volumetric wear rate is,
Volumetric Wear rate =6.36427e005 + 1.892eé)06 % of SiCp + 0.0B7054 Nr.

Pressure 1.15327e005 Slidingspeed et 2)
R-Sqg = 94.50%
The regression equation developed for COF is,
Regression Equation
COF=0.196444 + 0.00653352 % of SiCp + 0.141013 Nr. Pressure + 0.0237275
Slidingspeed (3)

R-Sq = 63.26%

V. CONCLUSION

wwu

ves tt
I data

LM6/SiCp composites can be made in an open atmosphere by stigoasitiy fabrication scheme derived from the literature review

and mentioned in the experimental.

Based on the above analysis the following conclusions are drawn from the present study.

1. In this study, hardness and analysis of mechanical characteristi¢sSo€ Aeinforced with 0, 5 and 15 wt% of SiC was examine

with and without heat treatment. With the increase in reinforcement ratio, the impact strength and hardness of the al
silicon carbide metal matrix composite material is increased.

2. Taguchi metod provides a systematic and efficient methodology for the design and optimization of volumetric weg
parameters with far less effort than would be required for most optimization techniques.

3. For LM6-SiCp the optimal tribological testing combinatiasr fminimum volumetric wear rate is found to be when % of SiCp
15, Nr. Pressur®.59 MPa and sliding speed is 1m/s and minimum COF is found to be when % of SiCp is 5, Nr. Rrd$su
MPa and sliding speed is 1m/. All the factors % of SiC (A), Nr. Rres@B) and sliding speed(C) are found to affect the frictiq

significantly.

4. The analysis of variance shows that the Normal pressure (75.01%) is the wear factor that has the highest statistearirtieenc

dry sliding wear of composites followed blding speed (8.33%) and reinforcement (8.33%) and and reinforcement (23.46
the COF that has the highest statistical influence on the dry sliding wear of composites followed by sliding speed ({ié.4
Normal pressure (23.35%).

5. The pooled error assited with the ANOVA analysis was 8.33% for wear rate and 36.75% for COF for the factors an

correlation between the wear parameters was obtained by multiple linear regression models.
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Strength and Workability Properties of GGBS and Rice husk Ash

Divya BhavanaTadepalli, Madhavi Etaveni, Syed Eashan Adil
Assistant professors, Department of Civil engineering
Aurora engineering college yderabad, India

Abstractd Sustainable development is mandatory to protect our environment .In agriculture and other industries waste materials a
released which are organic and inorganic materials and can be an alternate material for cement . Ricevhigkr@duces the
emission of carbon and produces green effect in environment .GGBS a slag material which also be an alternate to thetiement.
research the experimental investigations carried out in three phase M30 mix grade concrete ishuReth imitproportions of
0%,5%,10%and 15% .In second phase GGBS in various proportions of 10%,20%and 30% were tested . In third phase combjnatio
GGBS and rice husk ash were tested .From this research the results are much better as compare taatoowneraien

Keyword: Rice husk ash (RHA),Ground granular blast furnace slag (GGBS),compressive strength,split tensile
strength,conventional concrete,workability.

I NTRODUCTI ON

Concrete has been the maj or i bnl ec oinnsftrrauscttriuocnt u rfeo rs ipnrcpev if
civilization. Concrete is the most world widely wusedwi p ¢
met hod and materials are being devied operdi ftour e rofd ucd memtl ,0f
without chemical admi xXtures. The most i mportant partuoéls c«
| arge heat of hydration. Si ncwec ésh el optr oadfuc@ @2 ne mifs sihd rs. r Tahwe
cement raw materi al is very har mful to the environmenhal|l (
cop. The effectiveiwawysomgr edwecadi mggsdmnasalgrwloul tur al residug a
rice produced .anhhal pyodvocédwpadeti ally burnt husk from | he
pollution and efforts sren\ieri mmmematdael tios souvee rbcyo met itlhiizi njg t
materi al

MATERI AISE D

Cement
The ordinary Portland cement of 53 grade conforming to IS 12269: 2013 was used. The specific gravity of cement was 3]11.

Ri ce husk ash

Rice tusk ash is a pozzolanic material .A residual obtained from open field burning .Invssigation specific gravity for RHA is
2.3

GGBS

GGBS has been used in construction industry for years as replacement of ordinary Portland cement when molgeis gjoarsthed
in steam or water, a glassy product is obtained. It is then dried and made into powhisrinvestigation specific gravity for GGBS
is 3.09

Fine aggregates

Natural river sand was used as a fine aggregate conforming to grading zoi®& B88 1970 was used. Its specific gravity was
2.6.

Coarse aggregate

Coarse aggregate obtained from local quarry units has been used for this study. Maximum size of aggregate used is 20mm
specific gravity of 2.67.

Water
In this experimental invegtation portable water which is free from organic substances is used for mixing and curing.
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EXPERIMENTAL INVESTIGATION

In present study M30 grade concrete were designed as per 1S-20282

AL Wor kability

Freshly mixed concrete were tested for workabilityshymp test. In this investigation, M30 mix concrtte test byweight basis
by replacing cement by 0%,10%,20%,30% with RHA and 10%,20%,30% with GGBS and 30% combine effect of RHA and G
are carried out.

B. Compressive strength

In this investigation, M0 mix concrete is considered to perform the testvbight basis with 0%,10%,20% and 30% of cement
replaced by RHA and 10%,20%,30% of cement by GGBS and combination of both RHA and GGBS. A 150x150 mm concre
was used as test specimens to detegrttie compressive strength of concrete cubes. The ingredients of concrete were thorough
mixed till uniform consistency was achieved. The cubes were properly compacted. All the concrete cubesnwaldediewithin 24

hours after casting. The geoulded &st specimens were properly cured in water available in the laboratory at an age of 28 days.

Compression test was conducted &DB0KN capacity universal testing machiiiée load was applied uniformly until the failure of
the specimen occurs. The specamweas placed horizontally between the loading surfaces of the compression testing machine af
load was applied without shock until the failure of the specimen occurred.

C. Split tensile strength

In this investigation, M30 mix concrete is considered édgym the test byveight basis by replacing 0%,10%,20% and 30%
cement replaced by RHA and 10%,20%,30% of cement by GGBS and combination of both  RHA and GGBS and combin
both quarry dust and GGBS. Cylinders of 150 mm diameter and 300 mm lgegthused as test specimens to determine the g
tensile strength of concrete .The ingredients of concrete were thoroughly mixed till uniform consistency was achievédddise
were properly compacted. All the cylinders werendeulded within 24 hors after casting. The eeoulded test specimens werg
properly cured in water available in the laboratory for an age of 28 days. The split tensile strength was conducted584 Ger
1976.The specimen was placed horizontally between the loading swfahescompression testing machine and the load was app
without shock until the failure of the specimen occurred.

RESULTS AND DI SCUSSI ONS

A. WORKABILITY

Slump test of various mix proportions of RHA and GGBS in concrete are shown below

Tablel: Slump vdues with various proportions of Rice husk ash and GGBS replacing cement in M30 grade concrete

158

S No RHA GGBS content slump
) Content Slump S.No

1 0% 96

1 0% 96
2 5% 90

0,

3 10% 85 2 10% 97

4 15% 79 3 20% 98

4 30% 99
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RHA

GGBS

120 100

100 99

80 -
08
60
97
40 -
. il
0 i T T T 95 i T T T

0% 5% 10% 15% 0%

10% 20%

30%

Fig 1: slump values when replacement of cement by RHA and GGBS

B. Compressive Strength Test

The compressive strength of concrete was achieved in 28 days of various proportions and presented below. The specasiens y

and tested as per I1S: 51659.

Table 2: Compression test at 28 day with various Proportions of RHA and GGBS replacing cement in M30 grade coste

Compressive
SN RHA Content strength

o N/mm? Compressive ,

0% 32 GGBS strength N/mm
! 5 S.No Content
2 5% 33.44 1 0% 3
3 10% 35¢ 2 10% 36.44
4 15% 30.4 3 20% 39.55

4 30% 23.55
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RHA GGBS

50 50
40 40
30 30
20 - 20 -
10 - 10 - [
0 - . . . 0 - . . .

0% 5%  10%  15% 0%  10% 20%  30%

Fig 2: Compressive Strength when replacement of Cement by RHA and GGBS

From the figure 2 and table 2 it is observed that 10&e Rusk ash (RHA) and 20% GGBS achieved maximum strength i

comparison to normal concrete.

Table 3 and Fig 3: Compression test at 28 day with various Proportions of GGBS and RHA replacing cement in M30 grad
concrete

RHA and GGBS content Compressive strength

N/mm* RHA+GGBS

S.No

1 5% RHA +25% GGBS 34.11 40

30

2 10% RHA+20%GGBS 36.7 20

3 15% RHA+ 15%GGBS 29.6 10
0 T T 1

5%+25% 10%+20% 15%+15%

11

wwu

From the figure 3 and table 3 it is observed that combine 5% RHA and20% GGBS achieved maximum strength in comparison

normal concrete.

c. Split Tensile Test

The tensile strength of concrete with 28 days curing period for various proportions and presented below .The specimens w

cast and tested as per IS: 51959.
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Table 4: Split tensile test at 28 day with various Proportions of RHA and GGBS rdacing cement in M30 grade concrete

Split tensile strength Split tensile strength
S No RHA Content N/mm? S No GGBS Content N/mm
. 0% e 1 0% 356
, S5 = > 10% 358
5 0% o 3 20% 3.65
. 5% 4 2 30% 3.01
RHA GGBS
4 4
3 3
2 2
1 1
0 T 0 T T T
0% 5% 10% 15% 0% 10% 20% 30%

Fig 4: split tensile Strength when replacement of Cement by RHA and GGBS
From the figure 4 and table 4 it is observed that 10% Rice husk ash (RHA) and 20% GGBS achieved maximum str
comparison to normal concrete.

Table 5 and Fig 5: Split tensile test at 28 day witlwarious Proportions of RHA and GGBS replacing cement in M30 grade
concrete

S.No RHA and GGBS Split tensile strength RHA+GGBS
' content N/mm?
1 5% RHA +25% GGBS BE 3.8
2 10% RHA+20%GGBS 3.61 3.6

3 15% RHA+ 15%GGBS 3.3 34
B
3 . . '

5%+25% 10%+20%  15%+15%

From the figure 5 and table 5 it is obasdl that 10% Rice husk ash (RHA) and 20% GGBS achieves maximum strength in
comparison to normal concrete
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CONCLUSION

Based on the experimental investigations the following conclusions are drawn:

1  As cement is very costlier and use of cement creats/i@onmental problems need to find alternative material. Rice h
ash is a waste material which is obtained from rice mills a, it is a suitable substitute for cement at very low cost.

usk

1 By adopting critical mix and replacing the cement by rice husk ashifiis found that by increasing the percentage of rice

husk ash workability decreases because of its increased water absorption and strength decreases gradually

1  Similarly replacing cement with GGBS increases the workability

1  From the above compressivigength results, it is observed that rice husk ash based concretes have achieved an increase

strength for 10% replacement of cement and 20% replacement of cement by GGBS and combine 10% RHA and 20% GGBS
of 28 days when compared to conventl concrete.

1  From the above split tensile strength results, it is observed that rice husk ash based concretes have achieved an
strength for 10% replacement of cement and 20% replacement of cement by ggbs and combine 10% RHA and 20%h6 @&
of 28 days when compared to conventional concrete.

at the

ncree
at

1  From the above experimental investigation rice husk ash(RHA) can be used as alternate material to cement up to 10% ,:

GGB Sand 10%and 20% combine effect of RHA and GGBS .
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Design and Development of Clamping Fixture for Drillingof Boiler Tube Plate
Amit V. Patil', Sanjivani R. BhosaleSunny N. ShahaheNeha S. ShirodkarProf. Amol D. Lokhande
!Students, Savitribai Phule Pune University, MIT College of Engineering, Pune
“Assistant Professor, Savitribai Phule Pune Universifir College of Engineering, Pune

Email ID:- amitpatil050@gmail.com (8275749450)

Abstractd Present invention provides special design of clamping fixture for drilling of boiler tube plate. This clamping fixt

wwu

re is

necessary in order to self Centre theldroiube plate. This setfentering can be done by using rack and pinion mechanism. This

fixture was designed and built to hold, support and locate fire tube boiler plate to ensure that it is drilled with aldoeifadyre set

up for component is domaanually. For that more cycle time required for loading and unloading the material so, there was a need

develop a system which can help in improving productivity and time. Fixtures reduce operation time and increase praddct
high quality of opeation is possible.

Keywordsd Boiler Tube Plate, Self Centering, Rack and Pinion, Hydraulic Clampers, Simulation in solidworks, Shaft,

vity

INTRODUCTION
The present scenario is that for the puyr pnedaodf idr iulslelidn
more time and due to which production rate affects. Hgnce
vi brations are induced. To remove that tlheckosnmaytomntad § ante
and require constant relocating of the blocks. Fi xttuurree ddeess
is cruci al for developing producti nguahl iatnyd ipnr edciifsfieorne notf ttehr
design the fixture set up i s done manuall vy, so thkoadmnjgf e
unl oading of component . Hy d rraeurl i fcorf i fxlteuxiebiplriotvyi diers Hh diled|i mal
machine operation as well as process functionability.
Steps for Fixture Design
Successful fixture designs begin with a logical and systematic plan. With a complete analysisxairéds functional
requirements, very few design problems occur. The following is a detailed analysis of each step.
Step 1: Define Requirements
Step 2: Collect/Analyze Information
Step 3: Develop Several Options
Step 4: Choose the Best Option
Step 5: mplement the Design
Consideration Parameters
Designing of fixtures depends upon so many factors. These factors are analyzed to get design inputs for fixtures. The list
such factors are mentioned below:
1. Study of work piece ahfinished component size and geometry.
2. Type and capacity of the machine, its extent of automation.
3. Provision of locating devices in the machine.
4. Available clamping arrangements in the machine.
5. Auvailable indexing devices, their accuracy.
6. Evaluation of vambility in the performance results of the machine.
7. Rigidity and of the machine tool under consideration.
8. Study of ejecting devices, safety devices, etc.
9. Required level of the accuracy in the work and quality to be produced
Fi xture Design
To medésiagh criteria for work holder is impossible, cfom
objectives is positioning, hol ding& supporting functiong t

163 www.ijergs.org
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1. Posi Fimhure must above ad,l perlescei shedlyd itnhep|vaccrek tpi epcr
movement in the either direction about each axi s.

2. Repeatbabdehttygal work piece specimens should be | oca
l oading & ensloddi shhouwuydl be i mpossible to hold the wo

3. Adequate cl| ammi nworfkorhcodsd:ier must hold the work piece
force, inertia force, wetti ng tfhoerscee ,mamnsihlilniersg f& riclees
capacity. The device must be rigid: clamping forces

4, Care during Alsoacdciengvoaykc lheod:ders usually receive more
duringcthheimg operation. The device must endure i mpa

Literature Survey

Shail esh S. P a ¢ h(b2hOali 4,) Lhaauvkei kd ePs.c rRabuetd t hat i n machin
due tonglammp cutting forces is essential to maintain t
l ocation of fixturing elements such as |l ocators and ccylcd
ti mguirered for | oading and unloading the material. So,
and ti me.

T. Papastathisa, O. BakkRedia), hSve Rdesbevhed At h®@bpmem
active fixture element because it r8du2® the dynamic def

Chetankumar M. Pat(e20 14Dr .h aGr.e Ddi sAccuhsasreyda t hat Paper p
three difféiéntredages cycle ti me, (i1i) reduces operator
fixture component s.

CENTERING OF TUBE PLATE

Initially centering of the plate is done manually. Perpendicular diameters are apavaximately and center is plotted. Now th
plate is loosely clamped and tool is allowed to move from one end point of diameter towards the other and then the taalf ofov
the distance backward to obtain the center. If this center matches withatheliy obtained center then machining is done
tightening the clamping or else procedure is repeated unless and until exact center is obtained. During the drillimgvdpetatits
are induced in the plate. Hence to overcome this presently 100*i06locks are placed below plate to support it.

Figure 1. Actual Mounting of Plate
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Figure 2 Manually adjusted Clamps

MAJOR PARTS OF THE SYSTEM
The following major parts are used in this system
Rack and Pinion
Shaft
Bearing
Coupling
Stand
Bas plate
Clampers

Nougkrwbr

DESIGN PROCEDURE
1. Design of Rack and Pinion: [7]
We have the standard rack and pinion pair available from ATALANTA RACK AND PINION Company.
Selection criteria are as follow:
Force required to pull the plate =eight of 2m diameter plate
W = volume x density x 9.81
W ="1 x7850x9.81=5320 N
Step 1: Determining the Tangential Force
a= — [m/s?
F = ((mlgle) + (mlia)) N

Step 2: From the given force select the standard rack and pinion pair and calculate Fperm.

F perm=
The ConditionF < F e Must be fulfilled.
Step 3: Selectionf load Factor K :

Drive Type of load from the machines to be drivg
Uniform Medium Heavy
Shocks Shocks

Uniform 1 1.25 1.75
Medium 1.25 15 2.00

Shocks

Heavy 15 1.75 2.25

Shocks

Table 1. Shock Load Factor

165 www.ijergs.org
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Step 4: Safety Coeffient S:
The safety coefficient should be taken as 1.1 to 1.4
(Ss=1.1to0 1.4).

Step 5: LifeTime Factor (fn):

Considering the peripheral speed of the pinion and lubrication.

Lubrication Continuous Daily Monthly
Peripheral
Speedof
Gearing
m/sec
0.5 0.85 0.95
1.0 0.95 1.10
15 1.00 1.20 3 twl0
2.0 1.05 1.30
3.0 1.10 1.50
5.0 1.25 1.90

Table 2. Life time factor

Step 6: Selection of Linear Load Distribution Factgd-:

Thelinear load distribution factor considers the contact stress, while it describes unintegrated load distribution ¢

tool width
Lkns = 1.1 for counter bearing, e.g. Torque Supporter.

= 1.2 for preloaded bearings on the output shaft e.g. ATLANTA HT, HP and E-semo gear unit, BG bevel

gear unit.

= 1.5 for unpreloaded bearings dwetoutput shaft e.g. ATLANTA B serwworm gear unit.

Calculations:

Mass to be Moved (m) = 550 kg

Speed (v) =0.05 m/s

Acceleration Time ) =1s

Acceleration Due to Gravity (g) = 9.81 /s
Coefficient of Friction
Load Factor (K) = 1.25

Life-Time Factor (f) = 0.85

Safety Coefficient (9 = 1.4

Linear Load Distribution Factor (4g) = 1.5

a=- =0.05m/$

Fu = ((mligle) + (mla))
Fu = ((550%9.81x0.23) + (550x 0.05))
Fu=1.268 KN

Assumed feed force:
Rack C45, ind. hardened, straight tooth, amatiule 3.
Pinion 16MnCr5, case hardened, 40 teeth,
With Fap= 16.5 KN

F perm.=
8

F perm.= s 8
F perm = 7.39 KN
Condition

F perm > Fu;

(g) = 0.23

www.ijergs.org
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1.268 KN > 7.39 KN = > fulfilled

Result:
Rack 27 30 1001
Pinion 24 35 240 (case hardened). [4]

2. Design of Shaft
The shaft is designed using ASMEdce . According to this c gufethe shdftevithpue r mi

keyways is taken as 30% of yield strength in tension or 18% of the ultimate tensile strength of the material, whichever
minimum. If keyways are present, the above aduced by 25%. Also, the bending and torsional moments are tg be
multiplied by factors g and K respectively, to account for shock and fatigue.

Thus,

!me\x:E—él [B%N{‘)Z"'(KtXT)Z]

Where,
Ky, = combined shock and fatigdactor applied to bending moment
Ki= combined shock and fatigue factor applied to torsional moment

Step 1: Selection of material for shaft.
The material selected for the shaft is C40 [7]
The values of the ultinta tensile strength and yield strength are as follows:
Sue= 640N/mnd
S,:= 380N/mnd
Step 2: Calculation of permissible shear stress
Allowable stress = .75x.3xSor .75x.18xg
= 85.5 N/mnf or 86.4 N/mm
Hence, permissible shear stress is 85.5 N/mré . Mi ni mum value is taken.
Step 3: Calculation for maximum bending moment
Force acting on pinion is F=1.25kN
This force is resolved into two components as follows:

a) Tangential component acting in the direction of motion of pinion.
F= F cos (U0)
= 1.25 1 cos °greddure angle of pinion e. 20
=1.17 KN
b) Radial component acting away from the Centre of the pinion.
F=Rt an (0)

= 1.17 1 tan (0)
=0.427 KN
4
F Ficos30 Ficos30
L
ar S4mm E_ 4imm C #mm O 6 JE
Rav Fusin30 Frsin30 Rev

167 www.ijergs.org



http://www.ijergs.org/

wwu

ISSN 2091-2730
Figure 3.Vertical force diagram

x =0
Therefore, from vertical force diagram,
F. - Fsin30- F,sin30 + kcos30i Fcos30 + Ry + Ry =0
0.427 2%(0.427)xsin30 + R, + Rey= 0

Rav+ Rey=0 é. (1)
Consider the moments about OG6ADG.

x M=0

F.x 6471 (Ftcos30 + Fin30) x 107 + (Ftcos30F,sin30) x 150 + R, x210=0
Thus,

Rev=-0.076 kN

Rav = 0.076kN

Bending moments at different points are as follows:
Mgy = Ray % 64
= 4.864 kNmm
Mcv= Ray x 107 + Fx 43

= 26.514 KNmm
Mpy = Rey % 60
=-4.595 KNmm
|
F: F:cos30 Fasim3(
L4
2 S B 45m 'L  Sem ‘3 e E
v
Ra Fsin30 Frcos3l Re
Figure 4. Horizontal force diagram
X Fy:O

Therefore, from horizontal force diagram,

-Fi+ Fcos30 + Bin30 + ksin307 F,cos30 + Ry + Re=0
-1.17- 2% (1.17) x sin30 + Ry + Rey=0

Ran+ Ren=0 é. (1)
Considet he moments about 6A06.
Xl\/LI:O

-Fyx 64 + (Frcos30 +Ein30) x 107 + (Ftsin30F,cos30) x 150 + By 210-0
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Thus,
Ren=-0.28 KN
Ran=0.28 KN

Bending moments at differepoints are as follows:
Mgy = Ray % 64
=17.92 kNmm
Mch= Rap ¥ 107- Fx 43
=-20.35 kKNmm
Mph = Renx 60
=-16.8 kKNmm

Resultant beding moments
Mg= & BHDZ(*' Wsv) 2
= 1.856 kNmm
Mc= & o *¢ Wcy) ?
= 33.42 kNmm
Mp= & DFDZ(" (WDV)Z]
=17.41 KNmm
Therefore the highest total bending momentioc cur r i ng at point 6C6.

Hence M = 33.42 kNnm

Step 4: Calculation of torsional moment
Torque acting on the shaft is
T=FKxr
=0.0702 x 1OKN-mm

Step 5: Calculationfeequivalent torsional moment
For gradually loaded rotating shaft

Kp=15and K= 1

D
<

B. Bhandar. Pg. No. 334
Thus the equivalent torque is
Te = g8MPFH(KxT)?
= 86.26 kNmm

Step 6: Verification of safety of shaft
169 www.ijergs.org
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The allowable torsional stress is given as

| i =—
tall 5

= 10.24N/mn? > 85.5

Therefore design is safe.

3. Design of key
Step 1: Selection of material

C50 is selected as material for key
Suie= 520 N/mnf
S,c= 340 N/mnf
Step 2: Determination of dimeiosis of the key
For diameter of 35mm, the dimensions of keys are 10mm x 8 mm. [8]

Step 3: Permissible compressive and shear stresses

0= —

= 340/3
=113.33 N/mm
According to maximum shear stress theory of failure,
Sy=05S
= 0.5 x 340
=170 N/mnf

=170/3
=56.67 N/mrA

Step 4: Determination of induced compressive and shear stress

z 8z

z z

33.42 N/mmi< 113.33 N/mrf

13.37 N/mri< 56.67 N/mrh

Hence, the design of key is safe.

4. Design of Bearings:

170 www.ijergs.org
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Procedure for selection of bearing from manufacturing catalogue

Step 1:
Calculate i) radial (f and axial forces {f acting on the bearings
ii) Diameter of shaft (d)
iii) Speed of shfi (n)

Step 2:
Select the type of bearing for the given application.
Step 3:

Calculate the values of X and Y , the radial and thrust factors, from the catalogue. These values depends upty) rati
and (£Co).Theselection therefore, done by trial and error method.

To begin with, a bearing of light series, such as 60,is selected for the given diameter of the shaft and the vgikies o
found from the catalogue.

Step 4.
Calculate the equalent dynamic load from the equation.
P=X x f+Y x f,
Step 5:

Make a decision about the expected bearing life and express thg lifientillion revolutions.

Lip = 60 XN Xhgy,
10°
Lo = 60 x10 x30000
10°
=18 millions
Step 6:
C=P x (l4)*"®

a=3 (ball bearing)
C=360.49 x (18§

=944.7525 N
C,=19613.3
So,G >C

So selected bearing is safe
Step 7:
Referring the SKF manufacturing catalogue the selected bearing no is 6207[6]
Dimensions othe bearing
Inner diameter of shaft =35mm

Outer diameter of shaft=72mm

171 www.ijergs.org
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5. Design of coupling:[7]

wwu

Thickness of bearing =17mm

The basic procedure for finding out the dimensions of the rigid flanggiog consists of the following steps:

Shaft diameter: Calculate the shaft diameter
Dimensions of flanges: Calculate the dimensions of the flange by the following empirical equations:

dy=2d

Lh=15d

D=3d
t=5d
t;=.25d
d=15d

Do= (4d +21)
The torsional shear stress in the hub can be calculated by considering it as a hollow shaft subjected to torgiohit.mom

The inner and outer diameters of the hub are d anesgectively. The torsional shear stress in the hub is given by,
| =—
J = Ja%32d
r=d/2
Shaft diameter = 35 mm
Dimensions of flange are given by following empirical equations:
dh=2d =70mm
L,=1.5d =2.5mm
D =3d=105mm
t=.5d=17.5mm
t;=.25d =8.75 mm
d=1.5d=525mm
Do= (4d +2f) = 157.5 mm
Ford <40mm, N =3

6. Design of hydraulic clampers [8]

www.ijergs.org
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RESULT TABLE
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}_hﬁ_
D |
} |

H — —N
T.! iJLi[] L Swing
‘-—'-""'-'_FH-FH_ I /

i
|
A |
[
I H z
| | B
| ‘ | _jf_#_
Figure 5. Design of hydraulic ctgpers
A | B E|] G| H| J |INLETS
unclamp C D L1 &L2
Model position
030- | 126 102 |25 |25 |478 |45 |11 |MI0 | Gl4
92-
RL
MI|N P R 5 Bore | Swing | Clamping | Clamping
dia. stroke | stroke force(kg)
2145 |701 |69 |34 32 10 12 550
Table 3. Clamper Specifications
Sr. Component Dimensions
No.
1. Rack and Pinion Rack 27 30 1001
Pinion24 35 240
2. Shaft «35mm
3. Bearing 6207
ID = 35mm
OD =72mm
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ACTUAL MODEL

174

Thickness=17mm

Coupling dh=70mm,Lh=52.5mn
D=105mm,t=17.5 mm
t1=8.75 mm
Stand 15mm

Tabdl eComponent

Specification

Figure 6. SeliCentering Mechanism without plate
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1. This automation reduced the human effort and hence d
2. This design also enabled vibration free operation which increased the quality of drill to the plate.
3. ltincreased the productivity and reduced the cycle time of 1 hour to 15 minutes.
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STRUCTURAL STATIC ANALYSIS OF KNUCKLE JOINT

Sangamesh B. Herakal, Ranganath Avadhani, Dr.S.Chakradhar Goud

Asst.Prof Dept. of Mchanical Engineering, Holy Mary Institute of Technology and Scievaoéin.herakal@gmail.cqrii842915795

Abstractd The rapid growth of technology in recent decades has led to the reduction of cost dricfveigterials. The aim of the
present paper is to study calculate the stresses in Knuckle joint using analytical method. Further study in this directida by

using various directions of the pin and the capacity to withstand load. The presei w@nkentrating on which type of meshing is

preferable for components. Here knuckle joint is modeled by making use of catia, later on that model is imported in Hgpdrmesh

carried out both mesh those are hexahedral and tetra mesh. This model is gahsugbAbacus software. The FEA results a
compared with analytical results.

Keywordss Knucklejoint, FEA, hexahedral, tetrahedral, abaqus, hypernsesalload

I NTRODUCTI ON

A Knuckle joint is used to connect two rods under tensile load. This joimijgeangular misalignment of the rods and may ta
compressive load if it is guided. These joints are used for different types of connections i.e. tie rods, tension idges strimture.

e

ke

In this, one of the rods as an eye at the rod end and othés farlled with eyes at the both the legs. A pin (knuckle pin) is inserted

through the roegend and fork end eyes and is secured by collar and a split pin. Normally, empirical relations are available
different dimensions of the joint and they aredaom design point of view. The proportions are given in the figure.

wass — Pin

Fig 12D model of knuckle joint

MAJOR COMPONENTS OF KNUCKLE JOINTS:
Single eye end
Doubl e eye end
Knuckl e pin

Coll ar

Taper pin [/ Split pin

Too oo oo Too To

GEOMETRIC MODELING

to fin

Early cad systms were basically automated drafting board systems which displayed a two dimensional representation of the obij
being designed. Operations could use these graphics systems to develop the line drawing the way they wanted it amdativenyobtai

high qudity paper plot of the drawing. B y using these systems, the drafting process could be accomplished in less time,

productivity of the designers could be improved. Although they were able to reproduce high quality engineering draveintyefiici

and quickly, these systems stored in their data files a two dimensional record of the drawing. The drawing usually o
dimensional objects and it was left to the human being who read these drawing to interpret the three dimensional shape/dro
dimensional representation. The major drawback of the early CAD systems was that they were not capable of interpreting
dimensionality of the object.
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Fig 2.3D model of knuckle joint

BOUNDARY CONDITION

Knuckle joint is hinged by the end surface of fork.

Tension force is applied on the end surface of eye

Table 1: Dimensions of knuckle joint

Sl no. Parameters Values
1 Diameter of rod 30mm
2 Diameter of pin 30mm
3 Diameter of pin head and 60mm

collar
4 Thickness of eye 45mm
5 Thickness of fork 35mm
6 Thickness of eye end 36mm
7 Thickness of fork end 45mm
8 Thickness of collar 22.5mm
9 Thickness of pin head 15mm
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RESULTS AND DISCUSSION

A.Stress values of Hex mesh

Table 2: Material properties for steel

Mechanical property Value Unit
Density 7850 Kg/m®
Coefficient of thermal 1.76™
expansion
Specific heat 480 J/IKg/C
Thermal conductivity 15.1 W/m/C
Resistivity 7.76"’ Ohm
Compressive yield 2.07e008 | Pa
strength
Tensile yield strength 2.07e008 | Pa
Tensle ultimate strength | 5.86€°° | Pa
Reference Temperature | 22 C
Young6s mod | 21000 Pa
Poi ssonbés r g0.31
Bulk modulus 1.6938" | Pa

S, Mises

B.Stress values for tetra msh

178

{Average-compute)

+0.808e+01
E +8.0926+01
+8.176e+01
+7.359e+01
+6.543e+01
+5.727e+01
+4.010e+01
+4.094e+01
+3.278e+01
+2.461e+01
+1.645e+01
+8.280e+00
+1.263e-01

Fig 3: Stress values of hex mesh
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C.Strain values for hex mesh

D.Strain values for tetra mesh

B L

179

S, Mises

(Average-compute)
+9.700e+01
+8.899e+01
+8.091e+01
+7.284e+01
+6.477e+01
12865101
+4. e+
E1 +4.056e+01
+3.249+01
+2.442e+01
+1.635+01
+8.274e+00
+2.029%9e-01

Fig 4: Stress values for tetra mesh

E, Max. Principal
{Average-compute)

+4.805e-04
+4 . 404=-04
+4.0042-0<%4
+3.6042-0%4
+3.204e-04
+2.8042e-04
+2.4042-0%4
+2.0042e-04
+1.604=-04
+1.204e-0<4
+3.0234e-05
+4.0323e-05
+3.192e-07

Fig 5: Strain values for hex mesh

E, Max,

(Avarage-comp.te)
+4.716e-04
+4.323e-04%
+3.930e-04%
+3.E28c-01
+3.1458-04
+2.753e-04
+2.360e-04
+1.967e-04
+1.575e-04
+1.182e-04
+7.894e-05
+3.068e~-05
+4.128e-07

Principsl

Fig 6: Strain values for tetra mesh
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ANALYTICAL RESULTS
Theoretical calculation for maximum stress

Let, applied l@ad=50kn

But the fork is considered as plate which is subjected to abrupt changes in cross sectional area therefore stressmdactmtrati

should be required to determine max stress.
We know that,
o (1)

K=stress cacentration factor.

, A1 AGEIG@AIOAOO

., E€0€E€0QE OO QI

. &€& a— (2)
Area=(wd) Q
=(90-36) 35
=189G) &

Therefore, &£ € & LI 26.450) a a

Also we have that, fork is subjected to abrupt changes in two major sections and hence we get
0 0 1+K2)
K1=stress concentration factor for plate with hole

i.e=2.23 fo— —

From DDHB V1 by Dr.LINGAIAH
K2=stress concentration factor fidteted flat bar in tension
ie=1.6for- T® Yoe'Q c&
U CcBopHL oY
, G, £ &4
=388 ¢ @ v
, 0 0OB102.6ja &
Theoretical calculation for maximum stress

Youngs modules(E)=——-
M=
=(102.6/210000)

180 www.ijergs.org

wwu


http://www.ijergs.org/

ISSN 2091-2730
Strain=4.84 p 1

Table 3: Comparison of stress values as measured by theoretical in component and as predicted using the finite elen
analysis for hex & tetra mesh on knuckle joint

S.no | Types of mesh| The,value Exp,value | %Error
1. HEX 1026N/ & 98.08 4.41%

2. TETRA 102.6Nx & 97.06 5.3%

Table 4: Comparison of strain values as measured by theoretical in component and as predicted using the finite elem
analysis for hex & tetra mesh on knuckle joint

S.NO | Types of mesh The,value Exp, value %Error
1. HEX 488 p 1 480 p T 1.64p
2. TETRA 488 p 1 471 p 1 3.48

CONCLUSIONS

Fork is analyzed for stress for the tensile load 50kn for the both mesh viz hex and tetra mesh and compared withuhk@retical
1. The conclusion is drawn from work are as follows:
2. The results show that the fork takes higher stress and eye takes less stress under loading condition.

3. The induced stress in the fork is higher than allowable stress hence the design is outooftsafedfameter of rod of
knuckle joint needed to be varied.

4. The error between theoretical value and hex meshed analyzed value has less than that of between theoretical
meshed analyzed value and hence hex mesh is better than the tetra mesh.
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Comparative study of Image processing technigues uséor Scene
text detection and extraction

Akhilesh Panchal, Shrugal Varde, Dr.Prof.M.S.Panse

V.J.T.l. Mumbai,akhileshp31@gmail.com

Abstractd In recent years, wide variety of research has been done on Texiatetsud Extraction from Scene images. The

techniques are used for large number of applications like aid for visually impaired people, Document analysis, Vetheécfgddieens
recognition, etc. Text Extraction plays a major role in finding vital and t#uaformation from captured image. With rapid

5

development in Multimedia Technology and growing requirement for information, identification, indexing and retrieval, severs
image processing techniques have been developed for extracting text. Each eetlasiqis pros and cons depending on various

conditions like Speed, Accuracy, Complexity, Processing time, etc. Hence, only single method is insufficient for oveeadictiom
and extraction systenT.o achieve better performance, it is necessary tobawe these techniques. So, we need to have adeq
knowledge of various techniques proposed worldwide. On this background, this article discusses various schemes prepésed
extracting the text from an image€his paper also provides the perfamee comparison of several existing methods proposed
researchers in extracting the text from an image

Keywordss Text detection, Image Enhancement, Image Preprocessing, Localization, Text extraction, Text Recognition.

| INTRODUCTI ON

Text data is paicularly interesting, because text describes the contents of an iff@geembedded in images is mainly classified
Caption/Artificial text and Scene/Natural text [9]. Caption text is laid over the image during editing e.g. score of raetels ®ben
text is actual part of the scene e.g. street signs, name plates. The problem of Text detection in printed documenbdhesetidon 1
many years and has already reached high recognition rates made it the most successful applications of CompudeMasibimey

uate
earli

by

AS

learning techniqueddowever, characters recognition from scene images is still a challenging task due to complex backgreund, no

uniform lighting condition, font size, styles, perspective distortion multilingual environment or blurring effecttiral images and
active subject for many researchers nowadays [6] [9]. Hence, this paper focuses on extraction of text from Scene idege |
overcome these problems in scene images, many preprocessing, image enhancement and extracties &selprioposed and they
are used in particular conditions. So, it is essential to study these techniques for employing simple, robust, highoeeafodncast

effective system for Scene text recognition. To achieve this goal, current paper survegtthmgnage processing techniques used

n or

for text detection and extraction in Scene imadédse purpose of the survey is to compare text extraction techniques for selecting

proper technique according to applications and conditions.

| IBACKGROUND

Typically, Text extraction consists of various steps like Preprocessing, Text detection, Localization, Binarization and iflgres
Extraction, Enhancement and Recognition. Order may vary according to application and convenience. The methods citgeiin
are based on morphological operators, wavelet transform, Feature Learning algorithm, artificial

neural network, edge detection algorithm, histogram technique etc.

Earlier methods consider only2 image or B&W image but nowadaydBor Color imagesra
also taken into consideration. They used mainly the image datasets such as ICDAR comp
and Chars 74k for experimentation which is shown in figure 1.Software used for simulatio
most of the researches is MATLAB as it is simple to use and easlijable image processing
tool. It has various inbuilt commands for image processing. Also, Mathscript built on MATI
can be used on different platforms. Lots of research work has been done to improve accuri
performance of text extracting technépu Recently, researchers have explored approaches
prove effective for text captured in various configurations, in particular, incidental tev* i~
complex backgrounds. Such approaches typically stem from advanced machine lea Fi9ure 1: Examples of Scefreages
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unsupervised feature learning ,convolutional neural networks (CNN), deformableapad models (DPMs) , belief propagation and

conditional random fields (CRF) [10] [14].

| Ul TERAT BBEVEY

For convenience, we break the system intodlsiges: 1. Pygrocessing stage 2. Processing stage 3. Post processing stage.

processing stage use some enhancement algorithms to eliminate challenges created by noise, blurring effect and uigev

wwu

Pre
en lig

whereas Processing stage includes Text DietgcExtraction, Segmentation and Localization which uses sophisticated methods.

Third stage is Text recognition stage which is applied after processing stage.

A) IMAGE ENHANCEMENT / PREPROCESSING

Before proceeding to text detection and extraction ousthused, we have to first consider Scene image can be mixed with nois¢
Salt and pepper noise, Impulse noise etc. or it can be blurred due motion of camera. For that purpose, we should ugg s¢
preprocessing/enhancement TechniquesbDeing techniques like Lucy Richardson algorithm, Blind-aevolution algorithm,
Wiener de blurring techniques are generally used [17]. Out of them, Wiener filter is selected which is a natural extéresio
inverse filter when noises are present. Figurdugtilates how délurring is achieved using Wiener filter on MATLAB. From figure
it is observed that binarization after wiener filtering produces better result which will be effective for further processing

(@ (b) ()

Figure 2: Deblurring of an image using Wiener filter. (a) Blurred ima@®;Binarized image without filteringc) Binarization after Ddlurring

Salt and pepper noise is one type of impulse noise which can corrupt the image, where the noisy pixels can take ontyuthe
and minimum values in the dynamic range i.e. black dot on white backgroeppefp and white dot on black background (sa
which degrades the text extraction performance of system [19]. Si g
linear filtering techniques are not effective, standard median filter (Sh &4
which is a noHinear filter used to remove such noise daét$ good de

noising power and computational efficiency. However, when noise lew
more than 50%, edge details of the original image will not be preserve

s

the median filter e (2 a I,

as shown in Figure 3. So, It is recommended that during the filtering
(redoration) process the edge details have to be preserved without losii (b)

the high frequency components of the image edges. Figure 3:Salt and pepper noise removal using Medi

Sometimes, image is captured in dark or uneven lighting for which Text extraction becomes difficult. So, applicatioragif ¢
enhancement is necessary. Histogram Equalization method is mostly used for Contrast enhancement. Figure 4 shows ho

enhancement done using Histogram Equalization. Hence, this leads
PanaSyrc ET0 | PassSyac

to overcome Uneven lighting, Blurring and noise degradatl

problams which would adversely affect system performance.
Figure 4:Contrast EnhancemeusingHistogram equalizatian
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B) PROCESSING STAGE:

Text Detection . Text Localization —p Binarization —5 Character Recognition

S

Text tracking

(mage/Video (D >

Figure 5: Architecture of Text Detection & recognition System

Text Detectiorphase takes enhanced image or video frame as input and decides it contains text or not. It also identifies the te

wwu

t reg

in an image wherasTextLocalizationmerges the text regions to formulate the text objects and define the tight bounds around the te»

objects. Figure 5 shows Architecture of Processing stage. Text detection, localization and tracking modules are ctostlyemat
other and it is the most challenging and difficult part of extraction process as it feeds to character recognition §ystem [11

Text Tracking:This phase is applied to video data only. For the readability purpose, text embedded in the video appeatisan
thirty consecutive frames. This phase exploits temporal occurrences of the same text object in multiple consecutivieciarbes.
used to rectify the results of text detection and localization stage. It is also used to speed up the text pri@Estoby not applying
the binarization and recognition step to every detected object [11].

ore

Text Binarization:This step is a part of image segmentation, used to segment the text object from the background in the bounded 1
objects. The output of tébinarization is the binary image, where text pixels and background pixels appear in two different binary

levels like white text on dark background or vice versa. Many times Binarization can be applied before localization step.

For Text Detection, congéed component analysis (CCA) and sliding window classification are two widely used methods, and
edges, strokes, and texture are typically used as features [10]. CCA which is a graph algorithm, where subsets of ¢
components are uniquely ldbd based on heuristics about features, i.e. color similarity and spatial |ay®uuse of statistical
models in CCA significantly improves its adaptivity. the sliding window classification method, mtstiale image windows that are
classified into psitives are further grouped into text regions with morphological operations, CRF [13] or graph methods. F
localization, color, edge and texture features were conventionally used, and stroke, point, region and character appgaes(
have recetly been explored [10]M. Swamy Das et.al [8] provides detail analysis of detection techniques such as Conr
component based, edge based and Texture based method. From this article, it is observed that Texture basetianetbifidient
compared d@ that of the performance obtained with edge based method and connected component based method. But
performance it is always advisable to combine this techniques.

C) POST PROCESSING STAGE:
Character RecognitionThe last stage is the charactecognition. This module converts the binary text object into the ASCII tg
There are various sophisticated tools already developed which are used for recognition like OCR, Snooper text [22F dic.
shows how O6hell 06 wo rodnizedrtheopgh €edt Extraction pnecgse. get s r ec

hello

Original image Preprocessing & Binarization Text Detection & Localization Text Recognition

185 Figure 6: Text Extraction process on image
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The performancefeeach algorithm mostly evaluated based on parameters like precision rate, recall rate, average run time etc.
Precision and recall rates are calculated as

Correctly detectad Correctly detected

Recall = X 100%

Precision = X 1008

Correctly detected +False positives Correctly detected +False negatives

Where, False gitives are the netext regions in the image and have been detected by the algorithm as text regions and False
negatives are the text regions in the image and have not been detected by the algoftbth f8gcision and recall rates are useful
to detemine the accuracy of each algorithm in eliminating the-texiregions and locating the correct text regions. Higher accura
and Less run time is preferred for any application which requires text extraction from an image. Performance analysisiohsed

parameters on some of surveyed papers is given in Table 1 as shown below.

Table 1: Performance Analysis of Text Extraction methods

S g AUTHOR YEAR METHOD/S USED ACCURACY ADVANTAGES DISADVANTAGES
61% Fast (0.18 sec.) So, it cq
1. Wahyono, 2015 Canny edge detectorabt Stroke | (Precision), be used in real time. Complex in
et.al [27] Width Transform (FSWT) 63% Also used for Multi Design
(Recall) Language text detection
L Trai ly f
Hrishav raj, Binarization, Connected 72.8% Independent of Font ra;?(fri;inny or
2. et.al [7] 2014 Components (CC), Mphological | (Precision), Size, Style and _g
. . . ; Devanagari Text
operations, Canny Edge detectio|74.2% (Recal directions. )
from image
) Wavelet transformation, Low fragmentation, low Slow and
3. C.Zi :IU[T]ath' 2013 Morphological operation, Feature 87.0% error rate, Tolerance to Complex to
) extraction, Neural Network noise. Works on Video design.
classifier frames
Feature learning method with Takes lond time
4. Ho Vu, etal 2012 Orthogonal matching pauit for 83.8% Less affected by the while extrgctin
[1] training & sparse coding as a categorization of images 9
. . feature vectors.
mappingfunction.
Huizhong CC based Edgenhanced 73% Simple & efficient, can |  Detection fails
5. Chen et.al 2011 | Maximally Stable Extremal Region (Precision), be combined with visua due to excessive
(MSER), Stroke width Transform 60% search systems withouy ~ blur and out of
[10] ' further computational focus as no
(SWT) (Recall) load preprocessing
o 70.9% Sometimes Non
6. | Andreilkica | 5011 | Edge profile based detection witf (Precision), Simple, fast and Text areas get
etal[20] Canny edge map, Heuristic rules ~ 55.2% efficient detected leads ¢
(Recall) low accuracy.
Robust to detect and | Not suitable in
H .al ke M .
7. uagg eta 2010 D 4 Ie . aa, angected (E)OTp(?ﬂe 90.2% locate video scene text low contrast
[25] analysis, Rarrs torner Detection with variation of text background
size, Good speed
Combination of CC & region base
approach includes Condital 67%
Random Field(CRF) model, Precisiof, Takes More
8. | Panet. al [13] 2009 andom e ( . .) mode (Precisior Robust and accurately time and
Minimum classification error 71% L .
_ ocalize texts Complex
(MCE) learning, Graph cuts (Recal)
inference, Minimum spanning tree
186 www.ijergs.org
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Nobuo Ezaki Sopel gige' detection, 48'% Easy to design, Low detection
0. 2004 Otsu binarization, connected (Precision), Combination of these accuracy for
et.al [18] component extractiomule-based 76% methods gives good small text in
connecteecomponent selection (Recall) overall performance Images
Color reduction technique, Edge 83.9% Low quality
10. Gliavata et.al 2003 | detection, and localization of text| (Precision), | Works well in Grayscale Mages makes
[5] regions using projection profile an|  88.7% as well as Color image. detection
geometrical properties (Recall) complex.
V.CONCLUSI ON
This paper covers detail analysis of the text det ectnitgn,
researches on Text extraction indsmetnktod magsesi,ts towrs abwan
conditions which are mentioned before. Some papers hawe|lymo
to first preprocess the i mage cbausoer ei tapcpany iprgod uTceex tf eEIxs g act
Accuracy and speed are important facteofd whkilwe eanon wiod d rajicn g

in mind proper technique should be selected.

Recent mrethopeddusing neur al net wor k, Fuzzy 1|l ogi c, DCT, é
than conventional met hods. Connected component based, E/d g
| ess acoonordeetren ttheacrhni ques. Hence, to achieve good per fuecrgmar

as per userods requirement.
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A Review on Design, Analysis and Optimization of Plate bending Machine
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Abstractd In these types of presses, prbssly is of C Shaped. When free space required from three sidesssftable to work for
loading and unloading of pressed component then this type of presses are designed. As main cylinder placed ecceatraxi® ¢

of pressbody, it applies eccentric load on préexly hence heavier press body is required as catdgarsame capacity of other type

of press. These types of presses are also called as single press.
Keywordss Press tableylinder, Central axis, Presmody, heavier body

I NTRODUCTI ON
Sheet met al fabrication playsurainng mponrltdadnf¢ Clroutei e@rn, t2nh(

production of materials ranging from tools, to hingmpin
forming, and hy@eme-r By emif og mi trge alitiredE RIFe)s itroedc shapes (Cl out
shapes may be folded from a single plane sheet of matds
the design (Martin et metal 2D868) heShapdi ngl tongi nbbakheget
I n Pl ate bending machine, the force generation, tr angui
system exhibits the chiadeaxtae&rvearny cpooift iavesodnd raingi d rme/d
I n a simple application, a smaller piston transf erasmpflliud
the force. Therg iof dagy et raanmoumits if bielnietr gy wi th practic
inertia effect.
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LI TERATRREI EW
Muni Prabaharan and V.Amarnath [1] Structural optimization tools and computer simulations have gained the panpodante

in industrial applications as a result of innovative designs, reduced weight and cost effective products. Especiatft iandirg
automobile industries, topology optimization has become an integral part of the product design processgrdjechigopology

optimization has been applied on various components of scrap baling press and 5Ton hydraulic press using NASTR/
WORKBENCH software. Suitable loads and constraints are applied on the initial design space of the components. An integra
approach has also been developed to verify the structural performance by using NASTRAN software. At the end, shape aptimi.

design model is compared with the actual part that is being manufactured for the press. It is inferred that topologyooptimiita
in a better and innovative product design. In this project, we showed 26.26 percent cost reduction in scrap baling press
fabricated 5ton hydraulic press with cost reduction of 24.54 percent.

B.PARTHIBANL1 , P.EAZHUMALI 2 , S.KARTHI 2 , P.KALIMJTHU [2]A hydraulic press is a machine using a hydraulic cylind
to generate a compressive force. Frame and cylinder are the main components of the hydraulic press. In this project preds
cylinder are designed by the design procedure. Press fratheylinder are analyzed to improve its performance and quality for p
working operation. Structural analysis has become an integral part of the product design. The frame and cylinder atgyrasitgle
modeling software CATIA. Structural analysiashbeen applied on C frame hydraulic press structure and cylinder by using anal
software NASTRAN. An integrated approach has been developed to verify the structural performance and stress straimglis
are plotted by using NASTRAN software. Aading to the structural values the dimensions of the frame and cylinder are modifi
perform the functions satisfactory.

Ankit H Parmar, Kinnarraj P Zala, Ankit R Patel [3] The goal of structure optimization is to decrease total mass of hpressuli

And

er
fra
ress
)
ysing
tributi
ed to

C

while assuring adequate stiffness. Structural optimization tools and computer simulations have gained the paramoung impgrtanc
industrial applications as a result of innovative designs, reduced weight and cost effective products. A method of structt
optimization for hydraulic press is proposed in order to reduce mass while assuring adequate stiffness. Key geometis paramet

plates which have relatively larger impacts on mass and stiffness are extracted as design variables. In order tolateaahip r
between stiffness, mass and design variables, common batch file is built by SOLIDWORKS and analysis is done in NASTR
plate, movable plate and column design and analysis done.

| DENTI BAPBN HE | TERATURE

a)

-

AN. T

In hydraulie geessatitbe, foransmi ssion and amplificatioh &
exhibits the characteristics of a solid and provides &anva
simple aapbimabtkeonpiston transfers fluid under high prelss:
force. There is easy transmissibility of |l arge amowuat y o|f o)
i neateffect Main objective of project is to modify major
strength of the components are increase by wusing optitneum
bed, top box are to absorb forces, to provide preciss.e TsHd
structur al design of the component depends on t he eprdeosessi nmn
have high rigidity.and needs to be redesigned

CONCLUSI ON
The aim of moeipyoma¢gbri somponent of one cylinder four DOS
strength of the machine is increased.
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Design and Analysis of M.S Roller in Sheet Metal Rolling Machine
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Abstract-Sheet metal rolling machine is a process of turning the flat sheet metal of appropriate length into a desired curvature
as the manufacturer wants or into a complete hollow cylinder.This metal rolling machine is used largely in industry pf
pharmaeutical machine manufacturing company.Rolling machine has an application in manufacturing of heat exchanger ,

pressure vessel,octagonal blender etc.The metal sheet is feed continuously between upper lower and two lower roller.The lpwe
roller revolve feely in the circular hole at the both support end.The upper roller is a adjustable roller which slide upward and
downward direction normal to the roller. In this project, the objective is to analyse the contact stress analysis Guppeitnd
of therolling machine and the lifting force on handle of the rolling machine which result in slip due to the crushing stress.

Keyword - Contact stress, Crushing stress ,Metal Rolling,Support end, Improved Strength,Reduce maintenance cost.
1. INTRODUCTION

Three roler sheet metal rolling machine is a process of converting metal sheet of varying thickness into curve sheet at
required circumference or into complete hollow cylinder at required radius. The factors on which the sheet metal roilieg mach
is designed icludes maximum thickness of sheet to be used ,minimum and maximum diameter of hollow sheet cylinder which
the company want from rolling machine,

The sheet metal rolling machine include several component:

Base The base on the sheet metal rolling maelisformed by used standard channel of 80X100 on which the entire
weight of the metal rolling machine is acted.

Roller:-The metal rolling machine has two lower roller and one upper roller between which the sheet metal s
feeded.The material of the rollesed in mild steel

Support end-The rolling has two a support end on both side of the roller.One support has a single complete assembly
and the other end can be splited into two.The upper half support end can be removed completely so that thedafter thg en
of metal rolling process the hollow cylindrical sheet can be removed.The material of the support end is mild steel.

Manually operated handle- The handle of the roller carries the upper roller such that its can be moved up and down
normal to the ro#r so that sheet feeding between upper and lower lower roller can be-dbneaded handle is used.
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when the metal sheet is feed into the roller this causes vertical upward force acting on upward roller. This load cabges stress
in the teettof the +threaded handle. The upper and lower rollers have a support at both the ends, when the sheet passes betwee
rollers the support of rollers causes a frictional weéear in friction material result in eccentric motion of in rolling shafie Tiore
the wear, thelead to dissatisfaction and disturbance in the company manufacturing process who need to send the machine
maintenance

2. LITERATURE REVIEW

Ahmed Ktari :-In his paper he hatone Modeling and computation of the threler bendingprocess of steel sheets.This experiment
consists of twedimensional finite element model of this process was built under the Abaqus /Explicit environment based on the
solution of several key techniques, such as contact boundary condition treatment, prajeeidy definition, meshing technique, and
SO on.

Jong GyeShin-In their paper he hatone the experiment on MechaniBased Determination of the Center Roller Displacement in
ThreeRoll Bending for Smoothly Curved Rectangular Plates. The objectivesopaper is to develop a logical procedure to

determine the center roller displacement, in the thoédbending process, which is required in the fabrication of curved rectangula
plates with a desired curvature.

=

M K Chudasama:-In their paper he hatone the experiment on Analytical Model for Prediction of Force duriRpBerMulti-pass
Conica Bending. In this paper, the total deflection of the top roller required is divided in steps to get the multi paggs bend

M. B. Bassett, and W. Johnson-In thdar paper The bending of plate using a three rollpyramid type plate bending machine, J. strain
Analysis Processmanual, maintenance manual, machine capacity chart and technical specification of rollingmachine, M/s Larsen&
Toubro Itd,Hazira, Surat, India.

Dr. C. C. Handaet. al:-This paper gives a review abiscussed about the productivity analysis of manually and power operated
sheet bending machine considering time required to complete one pipe, total expenditure required to manufacture ortgepige, num
operators and labors required during both operations, etc. Limitations of the manually operated sheet bending procgss over po
operated sheet bending machine is also discussed.

P.G. Mehar:- In his M. Tech Thesis studied the manually operated and poyezated sheet bending machine. Experimentations
were conducted on sheet in order to measure actual no. of passes, time required to complete bending process etc.ti&lsopproduc
sheet bending process is analyzed in depth. Design of various congpohpatver operated sheet bending machine considering
various theories of failure in elastic region and values for bending force, power required, spring back radius etecefbr diffe
diameters, thicknesses and width of sheet metal has been determined.
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3. IDENTIFIED GAPS IN THE LITERATURE

Normal practice of the roller bending still heavily depends upon the experience and skill of the ppetatmaim of
this project, the objective is to analyses the frictional wear on the end support of thentbHee #fting force on handle of the
rolling machine which result in slip due to bending force.

4. PROBLEM FORMULATION

To study & simulate the frictional wear on the support of rolling shaft and thread of handle.
To compare static contact stress on varmarglitions.

To suggest the new material and change of thread design to overcome existing problem.
Fabrication of the change in design with minimum costing.

=2 =4 =8 =4

5. CONCLUSION

The new change in the design will reduce the crushing stress in the handle of igennalthine on which the upper roller is mounted

.The addition in the change of material will reduce the contact stress in the support end where the roller rolls Wirch resu
frictional wear.Thus,the rolling machine will have a less maintenance wiiliatirectly in reduce the maintenance cost.

wwu
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Comparison of Hybrid Composites with Different Filler Material

Madhusudhan T SenthiL Kumar M,

'Research Scholar, PRIST UniversihanjavurTamil Nady
Email : t. madhusudan50@gmail.cor919844106203

Abstract- Hybrid composites are those composites that are fabricated by combining different reinforcement materials
combination of matrix material present in the reinforcement, sometiragdbenfiller or fibers or both. In the present study an effort
made to understand the behavior of different combination filler material to the epoxy resin matrix and test results ezd. cimepa
test results reveal that the hybrid composites withfferéint fiber materials and tungsten carbide as the filler material has hi
tensile strength and hardness when compared to the material with 3 fiber material and Silicon carbide as the filleOmakeria
other side the hybrid composites with 3dfib and Silicon carbide as the filler material showed higher strength than hybrid comp
with 2 fibers and tungsten carbide in case of flexural strength and impact strength. Same trend is followed for theedolq
specimen also. Irrespective theteréal combination the cold treatment has reduced the strength of the material for tensile, fl

and impact strength but hardness of the material found to be iimgreas
Keywordss Impact, Flexural, Hybrid, Filler, Composites, HardneXiber hybrid, Sfiber hybrid

I NTRODUCTI ON
It is known that lhe combinations of several different materials have enhaheeshechanicgbropertiesn composites. This hated

to the formation of Hybrid composites. The behavior of composites has improved charactbasticwividual components or the
composites with normal combination. The strength or performance of hybrid composites is always a sum of the strengithgadf i

componentsn which theweight due to their suns compensatebtly their strength The stregth of one component can be used f¢

overcoming the weakness thie other componentsdybrid compositehave feather of less costly wheampared to other composites

with same strength and application. The different forms of hybrid composites are forsgetldmatheir combinatioMetal matrix
composites with different material combination and fiber are called metal matrix composites. With added fiber and fiiédr timeye
are called hybrid composites. In other different combination, the metal matnosites are combined with 2 or more filler materi
to form hybrid compositesin case of polymer matrix composites hybrid composites are formed by combining two different
with filler material as bi fiber hybrid polymer composites. When threesdifft fiber materials are used as the reinforcement w
filler material it is called as tri fiber hybrid polymer composites. The hybrid composites can be classified based on their

material, fiber present and filler used in it.

hybrid composite
1
based on filler
material

bi filler hybrid
compsoites

based on fiber
material

bi fber hybrid
compsoites

single filler hybrid
composites

compsoites composites composites

tri fber hybrid with bi fiber | with bi fiber

composites composites

with tri fiber | with tri fiber
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Generally composes are fabricated by using hand layup technique as it is most suitable and cheapest mode of fabrication a

available. In this method the laminates are placed one above the other to obtain the desired thickness. The stacking sé
sometimes aried in orientation so the strength in all direction remains same. In the present study the woven fabric is use
reinforcement to bind the matrix, therefore the strength of the lamination in both directions is same. As the strengtBaem@am
both directions the orientation angle need not be varied. The minimum required thickness of the hybrid composites aaeddeyol
just placing one laminate over the other in same order. The hybrid composites fabricated in present study are hawihgriabiex
in the ratio of 60%: 40% of the weight ratio. The stacking sequence used for the two hybrid polymer composites fabtieate
present study is as follow for bi (twdiber) hybrid composites the sequence isA&-A-G-A-G-A) where G glass fber and A is
aramid fiber is used the reinforcement in of the laminates along with epoxy resin and tungsten carbide (WC) as thkerfillker
proportion of (0, 5%, 7.5%&10) weight ratio. The other tri fiber hybrid composites the stacking ordeCi®\{G-C-A-G-C-A)

where Ccarbon fiber is used the reinforcement in of the laminates along with epoxy resin and Silicon carbide (SiC) as thkefille

in proportion of (0, 5%, 7.5%&10) weight ratio

REMMI NG CONTENTS
Material testing

The different mateal testing conducted for the materials fabricated are tensile test flexural or 3 point bending test, impa

hardness test for the specimen at normal temperature and cold treated specimen( cold treatment wa3@bifier 24 hours).

Tensile tes
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Tensile test is conducted according to the ASTM standard D3039 with the dimension of 250mm of length, 25.4mm of width and 3n

thickness

Tensile strength

Material composition (MPa)
Normal cold
Q2 Mid-G-E 180.73 182.56
SV G-E 196.26 19935
7.5WGAramid-G-E 215.79 21748
10WCAramiggl = 220.36 222.89
Tensile strength
Material composition MPa)
Normal cold
Aramid-G-carbon-E 151.259 160.250
5SiCG-Aramid-G-carbonE 206.05 207.52
7.5SiGAramid-G-carbonE 193.56 195.18
10SiGAramid-G-carbonrE 181.2 183.466
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Plots of tensile stress
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From comparison of tensile test result is evident that the tensile strength of the aramid glass fiber with tungstea ttegbide a
filler material shows increase in strength as gercentage of filler material increasel0 % tungsten carbidélled aramidi glass
composite shows higher strength for both normal and cold treated specimen. In case of SiC carbide filleglaaasgarthon fiber
polymer composites sh@wincrease irtensile strength up to 5% Si@ny further increase in fillemateria) the strength found to be

decreased but it was higher than the unfilled hybrid composites. When compared to both the hybrid polymer compositk the gla
aramid hybrid composite filledith tungsten carbide shows higher strength.

Flexural Test or 3- Point Bending Test

Flexural test is conducted according to the ASTM standard D790 of having the dimension of 125mm of length, 12.7mm af wjdth a
3.2mm thickness

Flexual strength

Material composition (MPa)
Normal cold
Aramid-G-E 9.32 9.07
5WC-Aramid-G-E 11.76 11.16
7.5WGAramid-G-E 13.91 12.98
10WG-Aramid-G-E 15.73 15.25

Flexural strength
Material composition (MPa)
Normal cold
Aramid-G-carbon-E 10.2907 9.72
5SiCG-Aramid-G-carbonE 15.1074 11.43
7.5SiCGAramid-G-carbonrE 12.36 10.24
10SiGAramid-G-carbonrE 9.7707 8.6328
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Plots of Flexural Stress
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From comparison of flexural test result is evident that the tensile strength of the aramid glasétlilungsten carbide as

the filler material shows increase in its strength as the percentage of filler material increase and 10 % WC filletigkassni
composite shows higher strength for both normal and cold treated specimen. In case of Sidilkedbédamidglasscarbon fiber

polymer composites show the increase in flexural strength up to 5% SiC filled and any further increase in filled magtrgabthe
found to be decreased but it was even lesser than the unfilled hybrid compositeextitz $trength of the composite material wi
increases with the increasing tungsten carbide quantity. The increasing of filler material should be stopped wherealtlstrdlegiir
of the composite material start to decreases. The flexural strendte given composite material cannot withstand the large amqg
of the filler/resin mixture. A right percentage of the filler material is decided earlier to get the maximum flexurah stfettgt
composite material. The cold treated specimen will lose fiestural quality due to the hardness of the material after the ¢
treatment. So the cold treatment in case of flexural strength is not recommended.

Hardness Test

To determine the hardness of the compogieskwell hardnestester was usefbr both rormal and cold treated specimen
The dimension of the components tested was 25*25mm with 3 mm thickness it does not have any standard dimension fot hé
for convenience it is chosen as 25*25mm

Hardness

Material composition Normal cold
Aramid-G-E 59 62
5WC-Aramid-G-E 62 66
7.5WGAramid-G-E 65 68
10WGC-Aramid-G-E 69 73

Hardness
Material composition Normal cold

Aramid-G-carbon-E 54 56

5SiCG-Aramid-G-carbonE 57 58

7.5SiGAramid-G-carbonE 58 60

10SiGAramid-G-carba-E 60 62
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Plots of hardness

From comparisonof hardness of both the composition components it is found that with increase in filler material perce
the hardness of the components was found to be increased and the material filled withetGBo6Wed higher hardness both in cas
of normal and cold treated specimen. The cold treatment has enhanced the hardness of the material irrespectiveuseithéfider

it is observed that cold treatment has increasedtiteeness of the compiss. This mayalsobe theone of the factor fohigher
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Material Combination
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hybrid WC(cold)
—¢— hybrid (cold)
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hardness of the cold treated specimen.

Impact strength

Impact test is conducted

3mm thickness

200

according to the ASTM standard D256 of having the dimension of 69mm of length, 12.7mm of wi

Hardness

Material composition Normal cold
Aramid-G-E 2.5 2.35
5WC-Aramid-G-E 2.99 2.65
7.5WGAramid-G-E 3.85 3.56

10WG-Aramid-G-E 35 3.2

Hardness

Material composition Normal cold
Aramid-G-carbon-E 2.40 2.1
5SiCG-Aramid-G-carbonE 3.2 3.65
7.5SiGAramid-G-carbonrE 4.38 3.85
10SiGAramid-G-carbonrE 3.5 2.8
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From comparison of impact test of the given specimen shows the impact strength of the composites increased till 7.5% us

of filler material any further increase in thief materialhas depleted the impact strength, for both normal and cold treated specimen.

As compared to Aramidglass fiber with WC, Aramigjlass and carbon fiber with SiC shows higher impact strength both in case of

normal and cold treated specimens.
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CONCLUSI ON

From the above result it is confirmeldat material with two fiber and tungsten carbide filler shows higher strength when

compared with a polymer composites with 3 fiber and SiC carbide as the filler material. The cold treatment has degréaded
strength in all the mechanical charactecstexcept the hardness. The bonding between the materials may be the reason for d

in the strength. Cold treatment has increased only the hardness of the ni@iégiahay dueto increasedrittleness The hybrid

mate

ecrea

material with aramigylasscarbon fbers filled with SiC has showed higher strength than hybrid material with aramid and glass fiber

filled with WC. This may be due to the resistance of the fibers or may be due to incorporation of SiC filler material.
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PHASE CHANGE MARERI EW
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Abstract: Thermal energy storage has gained increasing interest in past decade. While the storage of heat as sensih
established in many applications, the storageeat as latent heat is not yet as wide spread. The storage of heat as latent heat u
phase change solidjuid promises high storage density in small temperature range around the melting point. Due to its low co
storage capacity, and suitabmelting temperature for applications, water is by far the most commonly used PCM for co
applications. They range from cooling food and beverages to space cooling and process cooling. As a short survey stioally, th
installed storage capacity large ice storage is quite significant. Application of other PCM have by far not reached a comp3
market penetration. However, they promise better efficiency in many cooling as well as heating applications. To deve

potential, current R&D fouses, among other things, on improving the technical properties and performance of these PCM.
Keywords: thermal energy storage, phase changeerials PCM), organic PCM, inorganic PCM, advantages, eutectpgsications
Introduction:

Energy storage is key issue to be addressed to allow intermittent energy sources, typically renewable sources, to match
supply with demand. There are numerous storage technologies that are capable of storing energy in various forms iretladi
energy, chemicasolutions, magnetic fields, or other novel approacR&M is substance with a high heat of fusion which, meltir
and solidifying at certain temperature, is capable of storing and releasing large amounts of energy. Heat is absodsed arhrehe
the maerial changes from solid to liquid and vice versa. Phase change material or PCM have the capacity to store and rele
amount of energy that energy is called latent heat. Each PCM has specific melting and crystallisation temperature fanthtespe

heat storage capacity.
PHASE CHANGE MATERIAL (PCM):

Phase change materials are a class of material that use a phase transition to store energy. A phase transition ocoatsnghe
changes from one state of matter to another without changihgiitical composition, for example from liquid to solid or from sol
to gas. Although transitions involving gas have very large enthalpies of transition, containing a large mass of ga#fiswery
requiring expensive and potentially dangerous presgessels. Therefore almost all practical PCMs will have 4iglidd transition
[1]. There are some materials that exhibit selidid transitions; these have a much lower enthalpy of transition.-Salai transition
involve a change in the crystal wtture of the material, for example iron changes from kmhtred cubic to faceentred cubic at
1185K][2]. Solidsolid transitions are advantageous from the perspective that they do not require containment the ‘waldso
material do [3] [4].
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SELECTIO N CRITERIA OF PCM

A good PCM must meet certain criteria and possess certain material characteristics. These have been listed in a niewsao\of
various authors and they are summarised be]d5] [6] [7] [8] [9]

A. Thermodynamic criteria:

1. Thematei al should have a | arge enthalpy of transition,

2. Material should have a high heat capacity in both the liquid and solid phase.

3. The PCMs should have an appropriate melting point.

4. High thermal conductivity

B. Kinetic criteria:

1. PCM should ghibits a small amount of super cooling, which occurs when a material fails to crystallize at its m
temperature.

2. The crystal growth rate of the material must also be high.

C. Other criteria:

3. PCM must have long term chemical stability.

4. PCM should havednon

5. Corrosive.

6. PCM should have be ndtammable and noitoxic.

7. Cost of PCM must be low.

8. PCM should not contain any rare element.

9. Material should be eefsiendly.

No single material can possibly fulfil all of these stringent requirements, and engirgatitigns must be made to accommodate a

shortfalls.

TYPES OF PCM:-

Largely through the work of Lane a few broad categories of potential PCMs were delineated [10] [11]. Lane sorted throfigh
thousands of materials to find candidates that coulddmsl CMs. There are two main type that naturally form, inorganic @
organic, which are broken up into several major subtyjpeshe organic group there are metals, salts hydrates, water, and

Organic PCMs includes paraffin waxes, which are longincheydrocarbons; fatty acids and esters; sugar alcohols; and @

miscellaneous organic compounds. Additionally there are mixture of the above categories both in eutectiearsttimmixture.
ORGANIC PCMs:
1. Paraffin

Paraffin of type GH,q.oare agroup of saturated hydrocarbons with very similar properties. Paraffin betwesmmd @G5 are liquids
and the rest are waxy solids. Paraffin wax is one of the most popular organic heat storage PCM for commercial apjlic

consists of a straight chmhydrocarbons having melting temperature between 23°C and 67°CHagiffin are available in large

temperature range, Paraffin have no tendencies to super cool. Paraffin are chemically stable. Paraffin waxes shovohfghitieats

Paraffin waxes do 6 t segregate. Par af f i n -camrasive §12][B83t e sRafaffin hasPLaw thdrnial
204 www.ijergs.org
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conductivity. High volume change between the solid and liquid phases. Commercial paraffin do not sharp exact meltingffioint

are flammablePure paraffin are expensive. [12][13]

2. Non-Paraffin:

The nonparaffin organic are most numerous of the PCMs with highly varied propertiepdfafiin organic PCMs are characterised

by their varied properties. Each of these materials will have itspwnoper ti es unli ke the par

wwu

Pa

af

properties. Abhat et al [14], Buddhi and Sawhney [15] have conducted an extensive survey and recognised a numbeaty esters,

acids, alcohols, and glycols suitable for thermal energy stordgseTorganic materials are subdivided into fatty acids and other non

paraffin organic [13]. These materials are flammable and should not be exposed to excessively high temperature, fldinizg or

agents. Following are some features of panaffin [13.Non-paraffin has High heat of fusion. Ngmaraffin has Low thermal

conductivity, Low flash points. Noeparaffin are Inflammable. Neparaffin has Instability at high temperature. Varying level of

toxicity.
1 Fatty acids

General formula for all the fatty @cis given by CH (CH,),, x COOH. Fatty acids have the same characteristic as paraffin and
high values of latent heat of fusion compared to paraffin. Fatty acids have the ability of many cycling of melting angvitre nio
super cooling, and thegre characterised by sharper phase temperature than technical grade paraffin. The major drawback

acids is their high cost that is225 times greater than that of the technical grade paraffin. Additionally they are mild corrosive. [1
INORGANIC PCMs:

Inorganic phase change materials are classified as salt hydrates and metallic. These phase change materials do no

appreciably and their heats of fusion do not degrade with cycling.

1) Salt hydrates

Salt hydrates consist of a salt and watat tombine in crystalline matrix when the material solidifies. There are many different
hydrates having melting temperature ranges between1bPeC. Salt hydrate are considered as the most important group of P
that have been studied for applicatin latent thermal energy storage system. 8#lt hydrates has High latent heat of fusion per u
mass of volume (higher than paraffin) It has High thermal conductivity (compared to paraffin) And Have sharp phase
temperature. Salt hydrates h@mall volume changes during melting. It has High availability And Low cost. Segregation is
formation of other hydrates or dehydrated salts that settle and reduce the volume that is available for thermal enerdyaitol
hydrate show super coolinggbause they are unable to start crystallization at the freezing temperature. This problem can be
by using nucleating agents. Salt hydrates causes corrosion in metal container, whereas metal containers are commarsednitair

thermal energy stage system.

2) Metallic

Metallic include the low melting metals and metal eutectics. Metallic have not been strongly studied as PCM for |latenadea
because of their heavy weights. For the applications that weight is not important issue while igoarnmienportant parameter,

metallic are attractive because of their high heat of fusion per unit volume. [13] 8atuee$ of these materials altehas Low heat
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of fusion per unit weight, High heat of fusion per unit volume and High thermal conduchMétgllic has Low specific heat and

relatively low vapour pressure.

3) Eutectics

The eutectic consist of two or more components where each of them melts and freezes congruently forming mixture of & compot

that crystals during crystallization process. Ulguautectic melt and freeze without segregation. During melting process, both

components liquefy at the same without possibility of separation.
ENERGY STORAGE:

Thermal energy storage can have a positive impact in the form if increasing the reliatiigysgttem, improving the functioning of
the power plants and energy system, reducing energy purchase costs by shifting energy surplus from peeodoopésiod of
higher demandDuring day time when solar energy collection takes place and termimigitesomplete melting of the PCM, charging
of the store does not terminate with complete melting of the PCM if the inlet fluid temperature is above the melt tenqgbenafuge

of sensible heat continueldeat transfer fluid exit temperature is time degent because the rate of the solidification of the PGM

varies with time. This mode terminates with cdete solidification of the PCMLatent heat storage system have many advantal

like large hear storage capacity in a unit volume and their isothemhalviour during the charging and discharging procaks.

ges

Jandal and Sayigh [16] studied the thermal performance characteristics of a solar tube collector (STC) system with ghase ch:

storage analytically and experimentally. STC performance during clgasggtudied and it is concluded that fin structure are stron

affecting the melting process. Mehling et sl [17] concluded that placing PCM module at the top the water tank in TES(tbegynal

storage) has given higher storage density and compertbatbéat loss at the top surface by doing both numerical and experim

investigation.

APPLICATIONS OF PHASE CHANGE MATERIALS INCLUDE, BUT ARE NOT LIMITED TO:

1. Thermal energy storage

2. Conditioning of buildings, such as 'istorage’

3. Cooling of heat and ettrical engines

4. Cooling: food, beverages, coffee, wine, milk products, green houses
5. Medical applications: transportation of blood, operating tablescdidttherapies, treatment of birth asphyxia
6. Human body cooling under bulky clothing or costumes.

7. Wasteheat recovery

8. Off-peak power utilization: Heating hot water and Cooling

9. Heat pump systems

10. Passive storage in bioclimatic building/architecture (HDPE, paraffin)
11. Smoothing exothermic temperature peaks in chemical reactions

12. Solar power plants

13. Spacecraft thenal systems

14. Thermal comfort in vehicles

15. Thermal protection of electronic devices

16. Thermal protection of food: transport, hotel trade;dosam, etc.
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17. Textiles used in clothing

18. Computer cooling
19. Turbine Inlet Chilling with thermal energy storage

Telecom sheérs in tropical regions. They protect the highllue equipment in the shelter by keeping the indoor air temperature b
the maximum permissible by absorbing heat generated by gawgry equipment such as a Base Station Subsystem. In case
power falure to conventional cooling systems, PCMs minimize use of diesel generators, and this can translate into enormou

across thousands of telecom sites in tropics.

wwu
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CONCLUSION:
1. From the review it is seen that the energy stored time can be reduchenittetof phase change material
2. It provide greater advantage towards meeting of energy storing needs, compactness and energy supply at constant tempergture.
3. The use of PCM is beneficial towards storing the waste heat with its low cost advantages
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An Intelligent System Control Using Speech Recognition

Girish. S, Anooplal. K. S

Abstractd Speech recognition techngip has refashion the way people with disabilite@sise computers. Thisisingtechnology

wwu

acceleratesnore opportunities fomedical prescriptiongducation, employment etc. Speech recognition is an alternative to typing on
a keyboard. Just talk to thewmputer and our words appear on the screen. The software has been developed to administer a f

approach of writing onto a computer and can help people with a variety of disabilities. It is useful for people withlyhy
challenged who often find typg difficult, painful or impossible. Voice recognition softwdtether help thosewho with spelling
adversity including dyslexic users, because recognized words are always correctly spelled.

Speech recognition technology helps people with disabilieateract with computers more easéynd support doctors to make

sical

prescription easilyUsing this speech recognition we create a system which acts according to the voice commands given by the us
People with motor limitations, which cannot use a stan#lagthoard and mouse, can use their voices to navigate the computef and

create documents. The technologyugherconveniento people with learning disabilities that experieddemmawith spelling and
writing. Some individuals with speech impairmentaympracticespeech recognition as a therapeutic togbrtogressvocal quality.
Speech recognition technology has great potential to provide people with disabilities greater access to computers anfl g
opportunities.

Keywords & Speech recognitionntelligent System.

INTRODUCTI ON

worls

Research in automatic speech recognition by machine has
some research highlights. The earliest atbemmbshione dwei se
1950s, when various researchers tr-padnébdi ex.pllbnl a®darea tfoarni de
BiddahghBal ashek built a system for i sToHetsylstdengirtelrieecdo|ghméa
spectral resonances during the vowel region of eachldigtti
to recognize 10 distinct syl l abl é&d cofwpa dsi fgl e talker, as

The system again relied on spectral measurements (as9pgro
at University College in Engl and, Fry and Denesnitnrei ecdo ntspt ab
They used a spectrum analyzer and pattern matcher t os enatkfe
statistical information about all owabl e seqguwemdeasx)oft oph gmpa
phoneme accuracy for words consisting of two or more @ffon:é
Forgie and Forgi e, constructed at MI'T Lincohk/loaketr af or imnas
recogni zed in speakeAgainndegefnidletner maamleranfallyzer was usled
varying estimate of the vocal tract resonances was made |to

I n t hes ev®d (ad fundament al ideas in speech recognition]| su
sever al Japanese | aboratories entering the recogni Ohenearé¢
Japanesge ms described by Suzuki and NBkat avasf at har Ravair e| Re
el aborate filter bank spectrum analyzer was used alamagl wze
(in iaghwed manndgre)citsooan wvowebit, and a majority deci sion
Anot her hardware effort in Japan was the work of Sakai an
recogni.zeAr h[ag dware speech segmented was used along withf a
provide the recognition output. A third Japanese effor|t
Labor atl®r6ideq 7iln This effort was perhaps most notable as| th
highly productive research progr am.

In the 1960s three key research projects swarehi aintdi ateevck
speech recognition for the past 20 years. The firsobratoft he
beginning in the | ate 1960s, to devel opurmiefadri mittiy ofol witjme
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events. Martin devel omed mal seatiobnememeodsar ybdsed on the
ends that significantly reduced théetvamntaebyl deyebbdbpetdet hec
of the first companies, Threshold Teebogohiogiyonwhiocdubus] tA

the Soviet Uni on, Vintsyuk proposedr t htei me ealoifg ndiynnga ma cp apir
Al t hough the essence of the concepts of dynamic ti me woadp
recogmwéetéoembodi ed i,nt VwassyakgsalewoMelsknawn idmndt not <come|l t ¢
this was |l ong after the more for mal met hods were propwsed
the pioneering research of Redcdoyg niit i bhe bfi @lydrvaomf cconticlhkud
research eventually spawned-racbgngtiaod héegddychuprcegsaml a

which Reddy moved in the | ata Ww66é6f@d) ivhsipcebenetitoogunbibtsiso nd asyy,|s tr

I'n the 19%kCognnpeeom research achieved a number of si g|ni i
utterance recognition become a vdmthdle satnudd iuessa bl ye M eelcihcnhoklioo g
Sakoe and Chi bandi nl tJakpuama [iIn2]t, ke URuUsedarstatedi dsl3hel-ped
recognition i deasThen Jsgpeaencens er erceosgena mici¢o nsh o gve @ mmiorwg dmet hods
applied; and |Itakurabts research sbobr@pd) bbwhateaideadyobgeén
| olwirtat e speech coding, could betkxoegldletdhe ouspeefcthameapEgmno
on LPC spectral parameters. Anot her mil estone of ther t9|i70:
| arge vocabulary speech recogined i obmr eed diBdt ii mc twhti aashk sr es\eeal
namely the New Raleigh | anguage [14] for simpl e datpadtaesmet s
and tlkeooféspondence taskdicahtiednTahgaei anp[ & 6 Jme mbreera skeiam alh
began a series of expetsfriemergtnd tdaiome s yastt emak it h@a t s plewe aahcthii @ v e
goal a wide range of sophistiusatietoctHaseeming aahgonumbms
al |l variations of different words across a wide usheri quecepsu I
creatinigndeppaekeennowatweetnsndeestood and widely used.

Just as isolated word recognition was a key focus of re
focus of research in the 1980s. Here thkéngoal fwvaent dycsea
(e. g. Digits) based on matching a concatenatede@agdgnietrinomfa

were formulated and | mpéweanle nd wna mii o cp uafg mIyarkichee gattavpir pmpacm E
( NEC) [ 18das st hmetohnoed of Bridle and Brown at Joint Speecgh
approach of Myers and Rabiners at Bel |l alpgpbroalch0]o,f drede tamd
Labs [21]. Each of these Aoptimal 6 matching procedures |ha
range of tasks Speech resear cfht iinn tthec e lthaa seeafsr aphpatroaacctheersi
model i ngesneée dhioallsly the hidden Markov model approach [ 22 2

(HMM) was wel | known and understood in aséedWNndlapoeat ofFrDA}¥
Systems) , it was not unti.l wi despread publl9&O0atth aotn st hbd tt eheeh
widely applied i ma ewiorgthnualiloyn ewveesreyarscphedcaltbor atory i n the |wor

Anot hewoidtechnol ogy that was reintroduced in the |l ate |19
recognition. Neur al net works were first i ntroduced iny [ he
pracprnachkall e ms . I n the 1980s, however, a deeper understandin
we l | as the relationships of the technology to cl aesmiscealers
al so proposed [ 24, 25] . Finally, the 1980s was a desmaech 1

recognition systems by the Defense Advanced Research Pro]j
prgod am ai med at achievingwdhi @gh, wespld-eéadumgrsda dyi omor ah@0dat ab
Maj or research contributions r eskunlotwend SPHInM Xe fsfyosrttesm)a t[ 2G6M U,

systeminz®d]l n Labs [ 28], SRI [ 29], MI'T [30], and AT&T Bel l
emphasis shifting to natur al |l anguage fireovratl eorfd saitro Atrhagrhed
sameet i speeedni ti on technology has been increasingly wused

operator services.
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Figure. 1:GeneralApproch of Speech Recodgioin.
IMPLEMENTATI ON
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xml stickykeys, xml about, xml al phabeticstate, amma xdanl amadne € o
grammar format which is based on the XML framework. The|sc
or gc.exe). We can use the SDK compganeenttos baund dr eadpipd ti ectad u to
recognition and speech synthesis. Using this speech gecegn
by the wuser.
Run Perform Document ‘
Action
‘ Web Browser ‘
Time Frequenc
PN code PN code arency
Speak command (A)
Once Again (B)
(©)
D)
A
No Yes Fig. 7 (A) cS |
Input image y
(B) Bayer dzNX
image (C)
Content
- based CFA
w S a dzf image (D)
Adptive ABC
4" image
l . \;
DLL To Outloo
File Regis k
Form ter Button
at With . to
Outlo Launch
ok The
User Speaking on The Microphone Voice
Applica
tion
Figure. 2:Flow Chart. P_roces
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accuracy I|imit, accuracy percent, a | ist box which Hheltphse
sel ectepeacenmrtaaynd cancel to close this form.
for mAddf av dihiethneesv.eds user gives the command #AAdd favorites
various applications into favorites for mewhidodh ngan htkee pajpea!
with the phrases which are used to open those progr ammshe He
Il ist of programs with corresponding phrasespomhid¢mgcamriseceo
used. Upon entering the new program and phrase name feaetedt
program and phrase. Del ete button i s pisreals ee.o Bredvestee bau tptroor
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Hardware architecture of a Real Time Operating System
Shweta Ohri
Jagannath International Management School,
Vasant Kunj, New Delhv0

Emails:shwetaohri@jagannath.org

Abstract- In this paper we discuss prescribed design of a real time operating sisteahtime operating system provides a platform

for the design and implementation of a wide range of applications iftimealsystems, embedded s, and missiearitical
systems. The conceptual model of teal time operating systein introduced as the initial requirements for the system. Our m

focus on this paper is to explain some fundamental processes of real time operating system GRUTBcheduling Process, The

System Initialization Process, The System Clock Process, and The System Event Capture Process in brief.

Keywords:

ain

The Real Time Operating System, The CPU Scheduling Process, The Memory Management Process, The DevicentManage

Process, The File Management Process, UPMS for process management in real time operating system, UPMs fo
Management in real time operating system.

1. Introduction

As we know that Aroperating systens a set of integrated system software thghaoizes, manages, and controls the resour
and computing power of a computer or a computer network. It also provides users a logical interface for accessing the

I Sys

ces
phys

machine in order to run applitans. A generapurpose operating system may becgéred as an agent between the hardware gand
resources of a computer and the appiices and users. An operating system may be divided into three subsystems known as those ¢

the kernelor system managemertheresource managemermind theprocess manageentThe kernel of an operating system is a s
of central components for computing, including CPU scheduling and process manag€he resource management subsystem i
set of supporting functions for various system resources and user interfacesodéss management subsystem is a set of transi
manipulation mechanisms for processes and threads interacting with the system kernel and resources.

A reaktime operating systenfRTOS) is an operating system that supports and guarantees timely essporexternal and
internal events of redglme systems. An RTOS monitors, responds to, and controls an external environment, whiokétecoto the
computer system through sensors, actuators, or otherdnppait (I/0O) devices. In a retime systemin general and an RTOS in
particular, the correctness of system behaviors depends not only on the logical resultpudhtombut also on the time point a
which the results are obtained. Réale systems can be divided into hard and softtiega systems. In the former, a failure to mee
timing constraints will be of serious consequences, while in the latter, a timing failure may not significantly affentttbrifig of
the system.

A great variety ofreattime operating systerhas been developed the last decades. The existirgattime operating systeris
characterized as targetachinespecific, implementatiodependent, and not formally modeled. Therefore, they are usually
portable as a generic retfine opeating system to be seamlgséhcorporated into redime or embedded system implementation
Problems often faced byealtime operating systemare CPU and tasks scheduling, time/event management, and res
management. Efficient and precise methodologies and notations for dessohlutions to these problems are critical in RTOS desi
and implementation. Generallsgattime operating systemequires multitasking, process threads, and ficgtit number of interrupt
levels to deal with the random interrupt mechanisms intne& systems. In modeneaktime operating systenmultitaskingis a
technique used for enabling multiple tasks to share a single procesboeadis individual execution of a process in order to hand
concurent tasks. In addition, ainterruptis arequest of an external device or internal process that causes the operating sys
suspend the execution of a current low priority task, serve the interrupt, and hand control back to the interrupted process.

This paper develops a comprehensive depapadigm of the formal regime operahg system in a toplown approachin the
remaining of this paper, there are five more sections. In Section 2, we provide a succinct thought about the CPU scbeekging
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Also, the memory management process,dénce management process and the file management process are discussed in sec
and 5. Finally, conclusions and references are provided in Section 6 and 7.

2. The CPU Scheduling Process

CPU scheduling is the most inner kernel process of atireal operating system to maximize CPU utilization. Real tin
operating system adopts multiprocess and multithread techniques to keep the CPU running different processes or thtasdes
processes on a tirgharing basis with a predetermined scheduiittgrval. The CPU scheduler selects which process in the re
gueue should be run next based on a predefined scheduling algorithm or strategy. The CPU scheduler switches conttdltof t
the process selected for a certain time interval.

In reattime operating systepevery ten timéntervals (10ms) forms a cycle to run all ready processes in the ReadyQ
(maximum 6) and ReadyQLST (maximum 4) as specified in the design of the system control block SCBST. The QR&f s
process ofeattime operang system CPUSchedulerPC, dispatches a maximum of ten processes in both ready queues Read
and ReadyQLST within a low interrupt period 10ms, where each of them will be dispatched for running for 1ms schedulegrby
interrupt period. In the p&aCPU load period ofeattime operating systen® tasks from ReadyQHST and 4 from ReadyQLST will |

wwu

tion 3

ne
of mu
ady

he CF

HST
ched
yQHS
the
e

scheduled, respectively, in a series of ten 1ms time intervals. However, during low CPU load period, any combinatidavef high/

tasks may be scheduled inding a series of multiple threads of the same process. In case there is a current task in the CPU
other task in the ReadyQHST and ReadyQLST, the currently scheduled task may continue to run for at least another lumslint
the statuses ohe ready queues are changed. Except the above two special conditions, the current process will be swapped
CPU as a delayed process. Instead, a new qualifiegtgsdn the front of ReadyQHST or ReadyQLST will be scheduled into CPU
running.

3. The Memory Management Process

Memory management is one of the key fiimies of operating systems because memory is both the working space and stor
data and filesreattime operating systermmdopts a flexible segmentation method for system memanagement with variable sizes
of memory blocks for different events and processes. MemoryManagementPC supports dynamic and absolute physical
manipulations that are necessary for-taak operating syems and redime applications.

The procesAllocateMemoryPC deals with dynamic memory allocationgeattime operating systemWhen a request for
memory from a process is iddigd by the system, AllocateMemoryPC searches for a suitable sized memory block that is free.
a suitable memory btk is idetified by a given memory block number (MBN), AllocateMemoryPC sets its statusuagin

The process ReleaseMemoryPC deals with dynamic memory release requests of the system when a process termina
memory allocated to it is no longeequired. ReleaséemoryPC operates on the memory control block when it is invoked. It gets
memory block number associated to the process that requests to release the memory. Then, it sets the status of thergive
block to free

4. The Device Management Process

Devices as well as their 1/O ports are directly manipulated by the processes DedgeMantPC imeattime operating system
DeviceManagementPC encompasses both GetDevicePC and ReleaseDevicePC processes. Additiodeligeglriers may also
be incorporated via the same interface matdmas by the adding device and deleting device processes.

The process GetDevicePC handles device allocatioreahtime operating systenWhen a request for a device from a process)
identified by the sytem, GetDevicePC searches for a suitable type of device that is free. When a suitable device is
GetDevicePC sets its status as seized. Then, the associate process required the device is registered in the devdoc&.dbitteyebl
is no free and/or suitable device available in the system, a feedback status, &DevciawdlRl := F, will be generated.

The process ReleaseDevicePC handles device release requests for the system when a process terminates the use of 3
leaseDewiePC operates on the device control block when it is invoked. It first gets the device number (DNN) to be r
associated to the process. Then, it sets the status of the given device in DCBST as free and disconnects the link deticecsnithe
thepreviously associated process.

5. The File Management Process

On the basis of the architectural model of the file system FilesST, the behaviors of the file management subsgatéimeof
operating systenfFileManagementPC, are modeled by a set of 14vimiad processes in the egfories of file system administrations
and file manipulations. .

UPMS for Process Management in Real Time Operating System
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A processs a basic unit of system function that represents an execution of a program on a congarténeusupport of an
operating system. A process can be a system process or a user process. The former executes system code, and the I3
application. Processes may be executed sequentially or concurrently depending on the type of optgaigig sys

A thread is an important concept of process management in operating systidmeads a basic unit of CPU utilization, or
a flow of control within a process, supported by a PCBST, a program counter, a set of registers, and a stack. Converatimmgl
systems are single thread systems. Multithreadetgsgsenable a process to control a number of execution threads. The bene
multithreaded operating system are responsiveness, resource sharing, implementation efficiency, iod afilinaltiprocessor
architectures of modern computers.

According to the high level specifications of the static behavionealftime operating systenthe process management
subsystem ofeaktime operating systemncompasses a set of nine taskdhiag processes corresponding to the states of behavig
processes for the entire task lifecycle of process manipulating.

The Static Behavioral Models of the Real Time Operating System

According to the RTPA methodology, a static behavior is an encapsulatetibfunf a given system that can be determing
before rurtime. On the basis of the systenthitecture specifications and with the UDMs of system architectural compon
developed in the preceding section, the operationapooents of the givereattime operating systesystem and their behaviors catr
be specified as a set of UPMs as behavioral processes operating on the UDMs.

The basic functions of operating systems can be classified as system managemacgsenanagement, and processes mang
ment. The higHevel static behaviors akattime operating systei@taticBehaviorsPC, encompasses three process subsystems s
SystenManagementPC, ResourcesManagementPC, and ProcessesManagementPC in parallel.

The following subsections describe htlve real time operating system static behaviors in the thresystelns are modeled ang
refined using the denotation matheratinotations and methodologies of RTPA.

UPMs for System Management iRealTime Operating System

According to the high levelpecifications of the static behaviors of real time operating systengytem management
subsystem of real time operating system encompasses a set of five behavioral processes such as system initializatiock sy
manipulation, system event captuBevice interrupt handling, and the CPU scheduler.

6. Conclusion

The design of redime operating systems has been recognized as a comprehensive and complex system design par
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computing, software engineering, and information system design. This papetemonstrated that the real time operating system

(RTOS), including its architecture, static behaviors, and dynamic behaviors, can be essentially and sufficiently deseebghéy
process algebra. On the basis of the formal specifications ofimealprocess algebra (RTPA) by the coherent set of unified d
models (UDMs) and unified process models (UPMs) in RTPA, the architectural and behavioral consistencytiaredintegrity of
an RTOS have been significantly enhanced. It has been iddritifik RTOS can be applied not only as a formal design paradign
RTOS®6s, but also a support framework for a wi-tne andambgdded
systems. The RTOS model may have also provided a test beribk ftpressive power and modeling.

With a stepwise specification and refinent methodology for describing both system architectural and operational compor
the formal model of the RTOS system has provided a foundation for implementation of & degitene operating system in mul
tiple programming languages and on different operating platforms. It has also improved the controllability, reliabiliynatlity,
and quality of the design and implementation in-teak software engineering. €formal models of RTOS have been adopted
part of the supporting environment for the implemgataof the RTPAbased software code generator (RTEG). On the basis of
the formal and rigorous models of the RTOS, code can be automatically gener®&eBMALG or be manually transferred from thé
formal models.

A series of formal design models of reebrid and reatime applications in RTPA have been developed using RTPA notati
and metldologies in the formal design engineering approach, such saldpbone switching system, the lift dispatching system, t
automated teller machine (ATM), the re@he operating system, the air traffic control system, the railway dispatching system, an
intelligent traffic lights control system. Further studlesve demonstrated that RTPA is not only useful as a generic notation
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methodology for software engineering, but also good at modeling human cognitive processes in cognitive informat
computational intelligence as reported.
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Variance of atmospheric radio wave refractivities across Nigeri& from the
Savannah to the mangrove

Amajama Joseph, Iniobong Prosper Etim

University of CalabaNigeria,joeamajama2014@yahoo.cpt2347036357493

Abstractd The variance ofhtmospherigadio wave refractivities across the different vegetative climatic belts in Nigeria has
examined. Data abstracted from Weather APl (Weather2), Yr. no and NIMET (Nigeria meteorological agesitgs wals been
analyzed. Generally, there was an increase in the avatagesphericadio wave refractivities as one confronts the coastline of {

Atlantic Ocean and in the reverse, there was a decrease in the atenagpherigadio wave refractivitie as one travels towards the

borderline of the Sahara desert. This indicates that, gradually radio wave propagation worsens towards the Atlantic O
reversely; step by step, the radio wave propagation betters towards the Sahara desert. Thendmteledio the averagémospheric

radio wave refractivities and the perpendicular distances away from the coastline of the Atlantic Ocean was 0.84 witkiraatep
model of y = -0.125x + 388.9.Similarly, the correlation between the averaggenosphericradio wave refractivities and the
perpendicular distances away from the Sahara desert was 0.84 with an approximate med@l1i#2x + 267.2The correlations

were not absolute because of the -omiformity of the weather or climate patterns across thewty. Reliefs and rivers account fo
some of the anomalies in the Roniform trends. In addition, isotherms and isohyets in the weather map al@esmand can cut
across the vegetative climatic zones. By and large, results registered that theaS8ahebh will favour radio signal propagatio
through the troposphere better than any other belt and the mangrove was the least, but on the contrary, the mangoodéeitiere
signal stability than any other belt and the Sahel savannah will retfistéeast due to high variance in the weather pattern in

former than the latter belt. Finally, the dry will favour radio signal propagation through the troposphere better thardtieetove
reduction in mean monthly relative humidities.

Keywordss Variance, Atmospheric radio wave refractivity/egetative climatic beltsSavannah, Rainforest, Mangrove and Rad
signal strength.

I NTRODUCTI ON

Radio wave is a member of the electromagnetic wave. It is an essential element required for coronauriita range of their
frequencies is from 300GHz to as low as 3Hz and their proportionate wave lengths span 1 millimeter to 100 kilometes [
atmosphere is an indispensable channel for the propagation of radio waves, most especially comrauhéatagimploy tropospheric
propagation mode [9]. The condition of the atmosphere has a force on propagating radio waves through it.

Refractivity or refraction is the bending of electromagnetic waves away from a particular path due to differencerimptsition
of the medium(s) which they travisirough [7]. The difference in medium(s) is observed as an obstacle, especially if the compg
of the new medium(s) is denser. It alters the speed and direction of propagation of the radio wave.

In the atmosphere, radio wave refractivity is the variation of radio waves from a straight path as it propagates thrg
atmosphere due to variation in the density of air as a function of altitude [1] [5]. Radio wave refractivity in the asriesgiseio
the velocity of radio waves through air decreasing (or increasing) with increasing (or decreasing) density (this isgimare
decreasing index of refraction) [6]. The afanentioned is true, since the index of atmospheric radio wave refragsivitg ratio of
the speed of radio wave in free space to that of the radio wave in the atmosphere. The speed of the radio wave iohthenc
density of the medium which it is travelling through [10].

Without atmospheriadadio wave refractivi, it will be near impossible for radio waves or signals to travel round the globe

The atmosphere as a channel bends the radio wave back to the earth after being transmitted into space from an ésothestatjon.

study has shown that refractivityas a negative force on radio waves together with the weather components [1].

The weathe of a place is the state of isdmosphere at a particular time [2], while the climate of a place is the generaémwe
conditions prevailing in @lace over aery long period [3]. Weather components, atmospheric pressure, temperature, humidit
negatively on radio waves, invariably radio signals [1]. Also depending on the direction of wind, the atmosphere hag an in

radio waves. Mathematically, radicawe refractivity is a function of atmospheric pressure and temperature and relative humidityl.

Nigeria is divided into several climatic belts depending on their vegetations. The vegetation of a place is a mirnatefohins
atmosphere of thailace and invariably the weather or climate of that place. The different vegetative climatic belts in Niger
Sahel savannah, Sudan savannah, Guinea savannah, Rainforest, Mangrove (freshwater and saltwater types) and Montane [4
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Nigeria falls o the tropical plate of Africa and lies between longitud8 @ ¢ 0 0 o %0 O Or0dy al £ °tathed @
and1400qg 0Oqga N respectively [4]: a location slightly abo

The focus of this research narrows on the variantbesdtmosphericadio wave refractivities across Nigeria; from the savann
belts to the rainforest belt, through to the mangrove belt and the relatively striking montane belts. Also, the relédvamagrlofs to
establish the best belt(s) suitable fadio wave propagation and the worse. More so, it intends to probe and draw a verdict on
atmospheric or climatic conditions davourablefor radio wave propagation, since Nigeria has predominantly two seathe wet
and the dry andoth have chacteristic different atmospheric conditions.

A REVIEW OF THE CLIMATE OF SELECTED CITIES ON THE DIFFERENT VEGETATIVE CLIMATIC
BELTS

In this research, data from eighteen cities (18) in Nigeria was analyzed. The cities are situated on differdiebeilies
captured are: Kano, Maiduguri, Minna, Akure, Aba, Onitsha, Makurdi Abuja, Enugu, Calabar, Lagos, Jos, Sokoto, Obudu,
Warri, Kaduna and Ibadan. Below is a review of the climates of the different cities.
Kano i This is a city formerly intie Sudan savannah but presently in the Sahel savannah in view of the Nigerian satellite ima
global climatic changes due to undue warming of the globe. It is situated in longitude and 14@utlex8 0 . 1 2°%0cD aE 043
respectively in Northen Nigeria [50]. Kano shows monthly average minimum and maximum humidities of 25.00 % in Augus
80.00 % in March respectively and an overall monthly mean humidity of 51.42 % [47]. Also, it shows monthly mean minimy
maximum temperatures of 71.80in February and March and 89.80in April with a gross monthly mean temperature of 79”0
[28].
Maiduguri i This is a city in the Sahel savannah. It is situated in longitude and latitfieci3 3 5 a F5 Baadad ad 1 N
[48]. It is in the northern segment of Nigeria. It records monthly average minimum and maximum humidities of 28.00 % antfla
82.00 % in August respectively and an overall monthly mean humidity of 53 % [48], ilrecords monthly mean minimum an
maximum temperatures of 71.80in December and January and 905Ban May with a gross monthly mean temperature of 83705

[27].
Abuja 1 Itis situated in the heart of Nigeria. It sits on the Guinea savareiaith a longitude and latitude of 7 0 ¢ 5 0 d 1 0 d
32ga N in that order [51]. I't shows mont hly mean mini mu

respectively and an overall monthly mean humidity of 60.50 % [41]. Also, it shows monthly mean minimum andirma
temperatures of 77.1% in July and 86.36F in March with a gross monthly mean temperature of 8%F143].

Enugui Itis situated in the east of the southern segment of Nigeria. The longitude and latitude of thé 2it§ ig 6 2 4 . 7°2 @ g
39.47qqa0 N in that order [62]. It is in the r ai nbetugerteetCrobs
River basin and Benue trough [12]. Enugu registers monthly mean minimum and maximum humidities of 83.00 4any &ebr
March and 92.00 % in August respectively and an overall monthly mean humidity of 86.75 % [31]. Also, it registers monthl
minimum and maximum temperatures of 78°88n August and 84.72F in March with a gross monthly mean temperature 02@1

OF [16].
Calabar i This is a city in the shadow of the Atlantic Ocean. It is planted in the soutieshregion of Nigeria with longitude and
latitude of 82 0a 49. 9%Boy B3adaét N in the sequence [60]. It i

minimum and maximum humidities of 83.00 % in February and March and 92.00 % in August respectively and an overall
mean humidity 0B6.75 % [32]. Also, it shows monthly mean minimum and maximum temperatures of’#éri@ugust and 83.30
°F in February and with a gross monthly mean temperature of 30]27].

Lagosi This is a city whose outstretched arm hugs the Atlantic Odearands on the west of southern Nigeria. Its longitud&2s3 g
44.9800 E wi2Aagalladiltoodd. oft6éshares t he s aedighboushoosfthe Miamig
Ocean [57]. It records monthly mean minimum and maximum humidities of 81.00 % in February and April and &38.00n&o
through October respectively and an overall monthly mean humidity of 84.83 % [37]. Also, it records monthly mean minimt
maximum temperatures of 77.98in August and 83.3%F in February and March with a gross monthly mean temperature & %0.2
[18].

Josi ltis a city in the Northern half of Nigeria. Even though it is located in the Guinea savannah area with a longhtGd@ af 8 3
and a latitude of %5 50 42aa N, it sits on the montane belt. It is
maximum humidities of 26.00 % in April and 72.00 % in August respectively and an overall monthly mean hoii@i80 % [43].
Also, it registers monthly mean minimum and maximum temperatures of 88.00January and 75.7% in April with a gross
monthly mean temperature of 71.°F1[14].

Sokotoi This is a city situated at the northamost axis of Nigeriavith a longitude of$1 3 0 53 qq E at8dx & alga
It is in the region just after the borderline of the Sahara desert and lies in the Sahel savannah belt. Sokoto showseaion
minimum and maximum humidities of 18.00 % in March and 69.00 % in Septemfgectively and an overall monthly mea
humidity of 40.67 % [45]. Also, it shows monthly mean minimum and maximum temperatures ofR36lanuary and 92.6€ in
May with a gross monthly mean temperature of 85m8B[29].

Obudu i She strikingly sitsin the borderland of the Guinea savannah and Rainforest belts and stands on a montane b
longitude and latitude ar€d 0 0 O q &4 OFx aOnoada 6N i n s equence -egsterd fegion bftNigdria. Obudu
records monthly mean minimum and maximum humidities of 57.00 % in February and 90.00 % in August respectively and a
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monthly mean humidity 072.82 %. Also, it records monthly mean minimum and maximum temperatures of’FAryAugust and
82.20°F in March with a gross monthly average temperature of 7&.523].

Lokoja T This city shores the confluence of the rivers Niger and Benue inattierland of the North and South halves of Nigeria.
is in the Guinea savannah belt with longitude and latitud€ df4a 0 oW 8E1 &@Omdy N in that order

mean minimum and maximum humidities of 49.00 % in January and 84.00 % in August and September respectively and gn ove

monthly mean humidity of 71.08 % [40]. Also, it registers thiynmean minimum and maximum temperatures of 786 July
and 84.74F in March with a gross monthly mean temperature of 8¥(25].
Warri i This is a deltaic city, deep down south of Nigeria. Its longitude and latitude are respeltived9cdir a E3 ha d0 G a

deltaic city, it shores so many freshwater rivers: hence it is classified as a Freshwater mangrove [59]. It shows manthly me

minimum and maximum humidities of 78.00 % in January and 86.00 % July through September respectiaalypverall monthly
mean humidity of 82.67 % [36]. Also, it shows monthly mean minimum and maximum temperatures dfF7n.90ly and 83.30 in
April and May°F with a gross monthly mean temperature of 86F[R4].

Kaduna i The city is locatedn the Sudan savannah belt in the north west of Nigeria. Its geographical coordinafe2 &rer7 2

and1031a 23ga N [63]. Kaduna is |l ocated on the sout her nnge
plateau and hills [69]. Kaduna records monthly mean minimum and maximum humidities of 19.00 % in Marzid@nsd in August

respectively and an overall monthly mean humidity of 40.08 % [44]. Also, it records monthly mean minimum and ma
temperatures of 76.8F in September and 86.86 in March with a gross monthly mean temperature of 4£(&5].

lbadani Itis a city in the western region of southern Nigeria with geographical coordinatts & & 4 8 . 92a30q El 6agnad
has a rainforest vegetation. It registers monthly mean minimum and maximum humidities of 70.00 % in February and 90,

August respectively and an overall monthly mean humidity of 82.00 % [38]. Also, it registerthly mean minimum and maximun)

Ximun

N7
00 %

temperatures of 75.0% in August and September and 80°%0in December and April with a gross monthly mean temperaturg of

78.42°F [20].
Minna i It is situated in the northern segment of Nigeria. It is located on titee® savannah belt with longitude and latitude %of
330 25d&6& 23@da9N in that order [65]. It shows monthly

6
me a

82.00 % in August respectively and an overall monthly mean humidity of 46.00 % [42]. Also, it shows monthly mean minimym an

maximum temperatures of 82.08 in August and 88.08F in March with a gross monthly mean temperature of 8%£326].

Aba i This is a city positioned in the south eastern sector of Nigeria. It is has longitude and latithide(ofi8 0 a %2 1E qaMNd i 7
the sequence [56]. It is in the rainforest belt. Aba records monthly mean minimum and maximum humidities of 83.00 %rin Hebrue

and March and 92.00 % in August respectively and an overall monthly mean humidity of 86.75 % similar to her neigtibguri
Calabar [33]. Also, it records monthly mean minimum and maximum temperatures of #7n9luly and 82.48F in March and with
a gross monthly mean temperature of 887 81].

Akure i ltis a city in the western segment of southern Nigeria wéthggaphical coordinatesof 52 a0 00 dh5 & GGhaa

ng

7N

has rainforest vegetation. Akure registers monthly mean minimum and maximum humidities of 84.00 % in August and September

49.00 % in January respectively and an overall monthly mean humidity of 70.50 % [35]it Atsgisters monthly mean minimum
and maximum temperatures of 84%0in August and 85.0tF in March with a gross monthly mean temperature of 8%-429].
Makurdi T This city embraces the river Benue and it is in the neighbourhood of the NortheBowheérn borderline of Nigeria. It is
in the Guinea savannah belt with longitude and latitudé 8f8a 0 0 d44 E GGaa 7N [ 52] . Makur di
and maximum humidities of 83.00 % in February and March and 92.00 % in August respectively and an overall monthl
humidity of 86.75 % [39]. Also, it shows monthly mean minimum erakimum temperatures of 78.48 in December and 89.86
in March with a gross monthly mean temperature of 8IF920].

s |
y me

Onitsha i It is situated in the east of the southern sphere of Nigeria. The longitude and latitude of the ityarea 6 0 0@ & 0 6 a

0O0ga N in that order [54]. I't is in the rainforest b®%int]|.

February and March and 92.00 % in August respectively and an overall monthly mean humidity of 86.75 % [34]rédeajst
monthly average minimum and maximum temperatures of 786 July and 84.74F in March with a gross monthly mear
temperature of 80.9% [22].
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Montare area
Sahel savannah
Sudan savannah
Guinea savannah
Rainforest

Freshwatzr mangrove

Calabar

Salbwater mangrove
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Fig. 1 The locations of the various cities on their respective vegetative climatic belts.

MATERIA LS AND METHODS

wwu

Relevant data for mean monthly weather parameters was accessed from Yr. no, Weather2 and NIMET (Nigeria Meteorologi

Agency) websites. Thatmosphericadio wave refractivity was computed using the Egn. 1 below [1].

5

6 o 0 WY 20 1)
Where K = Constant = 0.01064097915
P = Atmospheric pressure in inHg
T = Atmospheric temperature I/

H = Relative humidity in %
N = Radio refractivity(inHg)? 2 %"*]

The above formlation has an accuracy of5 in comparison with the existing International Telecommunication Union (IT|U)

expression for calculating Radio refractivifjhe ITU expression may be used for all radio frequencies: for frequencies up tg
GHz, the error igess than 0.5 % [8].

RESULTS AND ANALYSIS
The Figs. 2, 3, 4, 5, 6, 7, 8, 9, 10 show the comparison between the average ratmtdpheriaadio wave refractivities of all

cities;comparison between average monthdymosphericradio wave refractivities dhe cities in the wet; comparison between the
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average monthlatmosphericradio wave refractivities of the cities in the dry; comparison between the average monthly
atmosphericadio wave refractivities of the savannah cities; comparison between the geerenthlyatmosphericadio wave
refractivities of the rainforest and mangrove cities; relationship between perpendicular distam@g from the Atlantic Ocean and
averageatmospheric radio wave refractivitieBne of best fit between perpendicular distcesaway from the Atlantic Ocean and
averageatmospheric radio wave refractivitieselationship between perpendicular distarsway from the Sahara desert and

averageatmospheric radio wave refractivitiesd line of best fit between perpendicular disicesaway from the Sahara desert and
averageatmosphericradio wave refractiitiesrespectively. The legend series of the cities in the figure below is in order of increa;

225

magnitude of averagatmosphericradio wave refractivity
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Fig. 2: Comparisonédtween the average montldtmosphericadio wave refractivities of all cities
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Fig. 6: Comparison between average mon#tiposphericadio wave refractivities of the rainfest and mangrove cities

Fig. 7: Relationship between perpendicular dista®say from the Atlantic Ocean and averaagenospheric radio wave
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In a peck order of increasing magnitude of averg®sphericadio wave refractivities, the cities are arranged thus: Jos, Kaduina,

Sokoto, Minna, Kano, Maiduguri, Abuja, Obudu, Akure, Lokdpadan, Warri, Lagos, Aba, Calabar, Onitsha, Enugu and Makurdi.
In fig. 1, observe that the refractivities of the rainforest and mangrove cities are higher than those of the savarwi#th thidies
exception of Makurdi. This is owing to the fabit the relative humidities of the former cities are very high compared to that of

the

latter cities. Even though the highest temperatures are registered in the savannah cities, it is counterbalanced by the lo

temperatures also registered there, stfeemonthly mean temperatures were considered. More so, relative humidity has a h

ighel

weight in deciding the magnitude of refractivity than the other two atmospheric parameters: temperature and pressuse.ti&eneral
mean monthly atmospheric pressurelmm average throughout the country was near even. Hence the atmospheric pressure contribut
near negligible number in the differences read inatmospheriadadio wave refractivities above. The exception shown in Makufdi
results from the fact that thetye hugs the river Benue and in consequence, accounts for the near steady and high mean month
relative humidities. Also, the city is in the Guinea Savannah, which accounts for high mean monthly temperatures tghat i brou

bear in radio wave refracity. To buttress this, Lokoja also in the Guinea savannah has very high as&raggpheriacdadio wave
refractivity, consequent upon the fact that it is a town lying next to the confluence of the Benue and Niger rivers avittmdagh

monthly relative hundities than its counterpart cities in the Guinea savannah. However, Makurdi is further down south than Lokoj

and is closer to the rainforest and Atlantic Ogaarregard to their coordinates. This suggests the higher avatagspheriaadio
wave refrativity in the former than the latter, since its mean monthly relative humidities are higher.
In figs. 3 and 4, the refractivities of the rainforest and mangrove cities were to a vast degree stable, this duet tindactetha

monthly humiditiesand temperatures are relatively stable, unlike the savannah cities where high mean monthly humiditles ar
temperatures are registered during the wet and in the contrary, very low mean monthly humidities and temperaturesdaire trezorde

dry. Even thoughthe highest temperatures are registered in the savannah during the dry, on the average it is low because of
low night temperatures.
Study has shown thatmospheriaadio wave refractivity has a negative bearing on signals [1]. Hencey¢oydarge extent,

the

propagations of signals are better in the northern sphere of Nigeria than the southern sphere for communications thia¢ employ

tropospheric propagation mode, since low refractivity favours propagation of radio waves through theexamosp
Also in figs. 3 and 4, notice that Jos recorded the least mean matthdgphericadio wave refractivity, both in the wet and dr
in Nigeria. This entails that for tropospheric propagation mode, the best quality of signal propagationredbrded here. Even

though it sits in the Sudan savannah belt, its montane climates strikingly differentiates it from other cities on the kelfsam

Throughout Nigeria, it records the lowest mean monthly temperatures and comparatively low meanrelatittdyhumidities: since

on the average; the atmospheric pressure that has a minimal eflgoiasphericadio wave refractivity is near uniform in Nigeria.
More so in figs. 3 and 4, Makurdi registered the highest mean maatthiyspheriaadio wave refractivity throughout the year

followed by Enugu, this is both in the wet and dry. As earlier highlighted, Makurdi hugs the river Benue. This accotsksgior

mean monthly humidities in comparison with other Guinea savannah cities but sholas siesin monthly temperatures with thege

sister cities in the Guinea savannah: hence the very higher mean monthly radio wave refractivities relative to ithdisters. d|i t

higher average refractivity than those of the coastal cities of Atlanta isgard to the comparable high mean monthly relatiye

humidities with these Atlantic coastal cities, but distinctly higher mean monthly temperatures. Similarly Enugu sharesesamila
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monthly relative humidities as her twin rainforest cifiekbadan and Alre, but differs in higher mean temperatures, since from
coordinates it is farther away from the Atlantic Ocean. Its climate is a hybrid of the rainforest and mangrove in viewnodmntiely

temperatures and mean monthly relative humidities respbctiMas is true because, Calabar and Lagos that are in the shadow ¢
Atlantic Ocean, share similar mean monthly relative humidities as Enugu, but Enugu records a higher mean temperature
aforementioned twin: Calabar and Lagos which equatdsgteer averagatmospheriaadio wave refractivity. The above weathe
pattern may be attributed to the fact that Enugu has a derived savannah, even though it is located in the rainfaessabiin ifdot
of an escarpment of the Udi hill with a lakidike Lake) [12]. In communications wordings, this spells that Makurdi followed

Enugu will have the least propagation quality of signals for communication that utilize tropospheric propagation mode héglause

refractivity bears negatively on radiawe propagation and invariably radio signals.

Strikingly, in fig. 5, Kaduna has the second lowest aveedg®spheric radio wavefractivity. This is because it is located in the

wwu
its
f the

than
r

by

borderland between the Sahel and Guinea savannah: that is in thesSualamah. Here, there is a characteristic lower mean monthly

temperatures than the ciie the Sahel savannah, Ishears similar temperatures with the Guinea savatitiah like Abuja. In other
words Kaduna has lower mean monthly relative humiditiem that of its brothers in the Sudan savannah, but comparable to th
the Sahel savannah. In short wqris weather is a hybrid of the Sahel and Guinea savannah. Thibemayed to the fact that
Kaduna stands on the southern end of the high plafinsorthern Nigeria with a quasiontane climate. It shares similar mea|
monthly elative humidities with Jos that possemontane climate. That is, Kaduna and Jos sit on the same isohyets.

In fig. 5, Sokoto has the lowest averaaenospheriaadio wave refractivity and invariably the lowest mean monthly relati

at of

n

e

humidities and highest mean monthly temperatures in Nigeria. Even though, Sokoto, Kano and Maidugari are located on the s:

belt, the coordinates of Kano and Maiduguri show that thess eiteefarther away from the Sahara desert than Sokoto. Similarly
coordinates of Maiduguri show it is farther away from the Sahara desert than that of Kano. This is responsible for thestagke
atmospheric radio wavefractivity registered in Maiuguri relative to its counterparts in the Sahel savannah, since there is a gf

decrease in mean monthly temperatures and relative humidities as one drifts away from the Sahara desert. Also, thésMEigeguri

to the Lake Chad. This has a sigecdfint effect in the comparatively higher average relative humidities and consequently ay
atmospheriadadio wave refractivity. This entaiia communicatiorthat in the Sahel savannah, radio signals will propagate bette
we move towards the Saharasdd due to decrease in huntydwhichfavours radio wave propagation through the troposphere, e
though there isra slight variatiors in temperatures. Recapitulating, relative humidity has a higher force in determining the weig
atmosphericadio wave refractivity.

Also, in fig. 5, Lokoja amongst the cities in the Savannah has the hafhes$phericadio wave refractivity because it is locate
close to a confluence. This accounts for its high mean monthly relative humidities and invaghlayeragatmospheric radio wave
refractivity compared to the other cities in the savannah belt. It also has a stable refractivity to a very huge dxtetite wthier
savannah cities which have varying refractivities with relatively very low réfites during the dry and higher refractivities durin
the wet. Hence radio signal propagation quality will be worse where there is a huge water body since it has a bearir
refractivity. Lokoja will impede radio signal through the atmosphere niame any other savannah city. Also notice that amongst
Sahel savannah cities, Maiduguri has higher mean monthly relative humidities in view of the fact that it sits closekeodhad.as
earlier accentuated.

In fig. 6, Lagos and Calabar hatlee highesatmosphericadiowaverefractivities than Ibadan and Warri in the southern segm
of Nigeria (that is, in the rainforest and mangr ofithe jactthat
Calabar is furthedown the south into the Atlantic Ocean and in a sequel has a higher relative humidity than Lagos even thoy
shear similar mean monthly temperatures. Warri trails the twin cities mentioned above (Calabar and Lagos) because ftasnfal
the Atlantic Ocean, even though it is a deltaic city with many fresh waters, it has a lower mean relative humidity compare
above duo: Lagos and Calabar. Ibadan trails Warri in the increasing peck order of atm@gheric radio wavefractivity because
it is farther away from the Atlantic Ocean with lower mean monthly relative humidities, but with similar mean monthly timepe
compared to the cities in the rainforest and mangrove. In few words, there was a gradual increase in the refractoittgofrthiee
rainforest and mangrove belts as one heads down the Atlantic Ocean with the exception of Enugu that has a higher teampe
the coastal cities but shares similar relative humidity with these coastal cities. In communications tahejlsopagate better as
you move away from the Atlantic Ocean in the rainforest and mangrove, because of the decrease in relative humiditydss ¢
away from the Ocean, even though there are slight variances in temperatures.

Also, in fig. 6,notice that Obudu has the least averaigeospheric radio wavwefractivity compared to the other cities in Souther
Nigeria. Even though she stands in the Guinea savannah, she lies on a montane belt with strikingly low mean monthlyetem
compared d the other cities in the south but has comparative mean monthly relative humidities in the wet. Consequently
southern cities (that is, cities in the rainforest and mangrove), signals will propagate far better than any other inr@igidthée
atnmosphere.

In fig. 7, generally; there is a gradual increase in the avextgesphericdadio wave refractivity down the Atlantic Ocean coas
This means, there will be worse propagation of radio wave or signal through the atmosphere as one hdadsdd\tiantic Ocean.

In fig. 8, the correlation between the perpendicular distances away from the coastline of the Atlantic Ocean and the
atmosphericadio wave refractivities is 0.84. The approximate model of avextigesphericdadio wae refractivity away from the
Atlantic Ocean coast ig = -0.125x + 388.9The above correlation was not absolute because of themitormity of the weather
patterns across the country. The relief (mountains and hills) and rivers (veryiagodies)mainly is responsible for some of
these anomalies: for example; Jos recorded the least awraggphericadio wave refractivity in the North, while Obudu registere
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the least in the South, by virtue of their montane climate. Also Lokoja and Makuisdiered the highest average radio wave

refractivity in the Savannah by virtue of the large river bodies embracing them. Strikingly there was a shift in thefptiteer
atmosphericradio wave refractivity in Kaduna and Enugu. Both cities are locatethieinSudan savannah and Rainforest be
respectively. Kaduna shares similar mean monthly temperatures with ritfes Guinea savannah but has commadative humidity

with Jos on a montane area in the Guinea savannah. Similarly Enugu shares the shiyeaveyage temperatures with cities in th

ts

e

mangrove but records higher mean temperatures than those cities. Here also: isotherm and isohyets but not isobars (gince

monthly air pressure was near uniform in the country) were brought into considéoatibe anomaliedbecause these lines are nor
linear and can cut across the vegetative climatic zones. This accounts as well for the deviation of the correlatiorutenesdso

In fig. 9, mostly; there was a gradual decrease in aveaagesphdc radio wave refractivitiesip the Sahara desert border. Th
entails that there will be better propagation of radio wave or signal through the atmosphere as one moves towardsdthee8ahara

In fig. 10, the correlation between the perpendicdiatances away from the borderline of the Sahara desert and the av
atmosphericdadio wave refractivities is 0.83. The approximate model of aveaigespheriaadio wave refractivity away from the
Sahara desert borderlineyiss 0.122x + 267.2The alove correlation was not absolute because of theunifiormity of the weather
patterns across the country as earlier captured.

CONCLUSI ON

Generally, there was an increase in the aveaagesphericadio wave refractivities as one confronts thestloze of the Atlantic
Ocean and in the reverse, there was a decrease in the astmaggphericradio wave refractivities as one heads towards
borderline of the Sahara desert. Hence radio wave propagation through the troposphere gradually wordenbkeddtmntic Ocean
and reversely the radio wave propagation via the troposphere step by step, betters towards the Sahara desert.

The correlation between the perpendicular distances away from the coastline of the Atlantic Ocean and thatrauspdogesic
radio wave refractivities is 0.84. The approximate model of averagesphericadio wave refractivity away from the Atlantic Ocea
coastline isy =-0.125x + 388.9: where y is the averagmospherigadio wave refractivity and x is the perpendar distance away

A
erage

h

from the Atlantic Ocean coastlin&imilarly, the correlation between the perpendicular distances away from the borderline of the

Sahara desert and the averagmosphericadio wave refractivities is 0.84. Also, the approximate moflaverageatmosphericadio
wave refractivity away from the Sahara desert borderling 3s0.122x + 267.2: where vy is the averageosphericadio wave
refractivity and x is the perpendicular distance away from the Sahara desert bordésdirebove coelations were not absolute
because of the nemniformity of the weather or climate patterns across the country. The reliefs and rivers account for some
anomalies in the neaniform trend down the ocean coastline or up the desert borderline. ittomadidotherm and isohyetsut not
isobarswere brought into consideration because these lines ardinean and can cut across the vegetative climatic zones,
example is Enugu that sits in the rainforests, shares similar mean monthly temperatihes eisies in this belt; but has commo
mean monthly humidities with cities in the mangrove. Also, Kaduna shares similar mean monthly temperatures with citie
Sudan savannah but has common mean monthly humidities as Jos in the Guinea savanraimtar climate.

By and large, the most favourable belt for radio signal propagation through the troposphere is the Sahel savannalowelt

mean monthly relative humidities, while the least favourable belt for radio signal propagation thetrgiposphere is the Mangrove

belt with very high mean monthly relative humidities, in view of the fact that, the variance in mean monthly temperatasssthet

two belts is not comparable to their relative humidities and the variance in the mettyratmospheric pressure is near uniform.

point of note is that: relative humidity bears more weight in the expression for calculating radio wave refractivity,dsbgon
atmospheric temperature and the least is the atmospheric pressure [1]. Teimisheir ranges of variations.

With the exception of winds and may be rainfall that affect communications [66] [67], radio signal propagation throu
troposphere in the Savanna will be less stable than the rainforest and mangrove owingub ttied there is less variance in th
atmospheric parameters, that is atmospheric temperature, pressure and humidity in the latter belts than the former belt.

Finally, radio signal propagation will generally propagate better throughout the cautie troposphere during the dry than th
wet. This is on the account that the mean monthly relative humidities generally falls during the dry, but rises in the wet.

REFERENCES:

[1] Amajama J. (2015). Relationship between radio refractivity and itsara@ogical components with a new linear equation
to calculate radio refractivity. International Journal of Innovative Science, Engineering and Technology, 2(12), 853
957.

[2] Weather. (n.d.). Concise English Oxford DictionarSV €hl). (2004). Oxfrd: Oxford University Press

[3] Climate. (n.d.). Concise English Oxford Dictionary {(¥d.). (2004). Oxford: Oxford University Press.

[4] About Nigeria (n.d.). Retrieved January 10, 2016 ftdtp://www.nigeriahc.org.uk./aboltigeria.

[5] Atmospheric refraction (2015). In Wikipedia. Retrieved November 10, 2015, from
http://en.wikipedia.org/wiki/Atmospheric_refraction

[6] Barclay, L. W., Hall, M. P. M. and Hewitt, M. T. (Eds.) (199BJopagation of radio waves I|EE. ISBN 0 85296 8191.

[7] Mike W. (2015). Refraction. Retrieved November 10, 2015, from http://www-mike wills.com/Tutorial/refraction.htm.

232 www.ijergs.org

of th
for

L
5int

with

A

A
de

gh th

0]



http://www.ijergs.org/
http://www.nigeriahc.org.uk./about
http://en.wikipedia.org/wiki/Atmospheric_refraction

ISSN 2091-2730

(8]
[9]
[10]

[11]
[12]

[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]

[33]

233

Recommendtion ITU-R (2003). The radio refractive index: its formula and refractivity data. Retrieved November 10, !
from http://www.itu.int/rec/RRECG-P.4539-200304.

Tropospheric propagation (2015). In Wikipedia. Retrieved April 5, 2015, fr
http://enwikipedia.org/wiki/tropospheric_propagation.

The effects of the earth's atmosphere on radio waves (2015). Introduction to wave propagation, Transmission |
Antennas. Hwy - Port Richey: Integrated Publishing, Inc. Retrieved April 5, 2015, frdg
www.tpub.com/neets/book10/40c.htm

Dell, W. R., Groman, J. & Timms, H. (1994)he worldbook encyclopediaChicago: World Book Incorporated.

Enugu (n.d.). Wikipedia: the free encyclopiged Retrieved 10 January, 2016 fron
https://en.m.wikipedia.org/wiki/Enugu

Weather statistics for Abuja (Nigeria) (2015). Retrieved 1 January, 2016 f
http://m.yr.no/place/Nigria/Abuja/Abuja/statiatics.html

Weather  statistics  for  Jos, Plateau (Nigeria) (2015). Retrieved 1 January, 2016

http://m.yr.no/place/Nigeria/Plateau/Jos/statiatics.html

Weather statistics for Kaduna (Nigeria) (2015). Retrieved 1 January, 2016

http://m.yr.no/place/Nigeria/Kaduna/Kaduna/statiatics.html

Weather statistics for Enugu (Niga) (2015). Retrieved 1 January, 2016 fro
http://m.yr.no/place/Nigeria/Enugu/Enugu/statiatics.html

Weather statistics for Calabar, Cross River (Nigeria) (2015). Retrieved Jahuary, 2016 from
http://www.yr.no/place/Nigeria/Cross_River/Calabar/statiatics.html

Weather statistics for Lagos (Nigeria) (2015). Retrieved 1 January, 2016 1
http://m.yr.no/place/Nigeria/Lagos/Lagos/statiatics.html

Weather  statistics  for  Akure, Ondo (Nigeria) (2015). Retrieved 1 January, 2016

http://m.yr.no/place/Nigeria/Ondo/Akure/statiatics.html

Weather  statistics  for Ibadan, Oyo (Nigeria) (2015). Retrieved 1  January, 2016

http://m.yr.no/place/Nigeria/Oyo/lbadan/statiatics.html

Weather statistics  for  Aba, Abia  (Nigeria) (2015). Retrieved 1 January, 2016  fi
http://m.yr.no/place/Nigeria/Abia/Aba/statiies. html

Weather statistics for Onitsha, Anambara (Nigeria) (2015). Retrieved 1 January, 2016
http://m.yr.no/place/Nigeria/Anambara/Onitsha/statiatics.html

Weather statistics for Obudu, Cross River (Nigeria) (2015). Retrieved 1 January, 2016
http://m.yr.no/place/Nigeria/Cross River/Obudu/statiatics.html

Weather statistics for  Warri, Delta (Nigeria) (2015). Retrieved 1 January, 2016  fro
http://m.yr.no/place/Nigeria/Delta/Warri/statiatics.html

Weather  statistics  for  Lokoja, Kogi (Nigeria) (2015) Retrieved 1 January, 2016  from
http://m.yr.no/place/Nigeria/Kogi/L okoja/statiatics.html

Weather  statistics  for  Minna, Niger (Nigeria)  (2015). Retrieved 1  January, 2016 f
http://m.yr.no/place/Nigeria/Niger/Minna/statiatics.html

Weather  statistics for  Maiduguri, Brono (Nigeria) (2015). Retrieved 1 January, 2016

http://m.yr.no/place/Nigeria/Brono/Maiduguri/statiatics.html

Weather statistics for Kano (Nigeria) (2015). Retrieved 1 January, 2016 f
http://m.yr.no/place/Nigeria/Kano/Kano/statiatics.html

Weather statistics for Sokoto (Nigeria) (2015). Retrieved 1 January, 2016 f
http://m.yr.no/place/Nigeria/Soko®dkoto/statiatics.html

Weather  statistics for  Makurdi, Benue (Nigeria) (2015). Retrieved 1 January, 2016

http://m.yr.no/place/Nigeria/Benue/Makurdi/statiatics.html

Enugu climate history (2015). Retrieved 1 January, 2016 frohitp://www.myweather2.com/City
Town/Nigeria/Enugu/climat@rofile.aspx

Calabar climate history (2015 Retrieved 1 January, 2016 from
http://www.myweather2.com/CityTown/Nigeria/Calabar/climatefile.aspx

Aba climate history (2015). Retrieved 1 January, 20&6fr http://www.myweather2.com/City own/Nigeria/Aba/climate

profile.aspx

www.ijergs.org

wwu
2015,
DM

nes
m

N

rom

from

from

rom

rom

from

rom

from

from

m

rom

rom

rom

rom

from



http://www.ijergs.org/
http://www.tpub.com/neets/book10/40c.htm
http://m.yr.no/place/Nigeria/Abuja/Abuja/statiatics.html
http://m.yr.no/place/Nigeria/Plateau/Jos/statiatics.html
http://m.yr.no/place/Nigeria/Kaduna/Kaduna/statiatics.html
http://m.yr.no/place/Nigeria/Enugu/Enugu/statiatics.html
http://www.yr.no/place/Nigeria/Cross_River/Calabar/statiatics.html
http://m.yr.no/place/Nigeria/Lagos/Lagos/statiatics.html
http://m.yr.no/place/Nigeria/Ondo/Akure/statiatics.html
http://m.yr.no/place/Nigeria/Oyo/Ibadan/statiatics.html
http://m.yr.no/place/Nigeria/Abia/Aba/statiatics.html
http://m.yr.no/place/Nigeria/Anambara/Onitsha/statiatics.html
http://m.yr.no/place/Nigeria/Cross_River/Obudu/statiatics.html
http://m.yr.no/place/Nigeria/Delta/Warri/statiatics.html
http://m.yr.no/place/Nigeria/Kogi/Lokoja/statiatics.html
http://m.yr.no/place/Nigeria/Niger/Minna/statiatics.html
http://m.yr.no/place/Nigeria/Brono/Maiduguri/statiatics.html
http://m.yr.no/place/Nigeria/Kano/Kano/statiatics.html
http://m.yr.no/place/Nigeria/Sokoto/Sokoto/statiatics.html
http://m.yr.no/place/Nigeria/Benue/Makurdi/statiatics.html
http://www.myweather2.com/City-Town/Nigeria/Enugu/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Enugu/climate-profile.aspx
http://www.myweather2.com/CityTown/Nigeria/Calabar/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Aba/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Aba/climate-profile.aspx

ISSN 2091-2730

[34] Onitsha climate history (2015). Retrieved 1 January, 2016 frohttp://www.myweather2.com/City
Town/Nigeria/Onitsha/climaterofile.aspx

[35] Akure climate history (2015). Retrieved 1 January, 2016 frofnttp://www.myweather2.com/City
Town/Nigeria/Akure/climateprofile.aspx

[36] Warri  climate  history  (2015). Retrieved 1 January, 2016 Ihttpo/www.myweather2.com/City
Town/Nigeria/Warri/climateprofile.aspx

[37] Lagos climate  history  (2015). Retrieved 1  January, 2016 Htpnt'www.myweather2.com/City
Town/Nigeria/Lagos/climatgrofile.aspx

[38] Ibadan climate history (2015). Retrieved 1 January, 2016 from http://www.myweather2.com/City
Town/Nigeria/lbadan/climaterdfile.aspx

[39] Makurdi  climate history (2015). Retrieved 1 January, 2016 frofttp://www.myweather2.com/City
Town/Nigeria/Makurdi/climateorofile.aspx

[40] Lokoja dimate history (2015). Retrieved 1 January, 2016 frorhttp://www.myweather2.com/City
Town/Nigeria/Lokoja/climateprofile.aspx

[41] Abuja climate history (2015). Retied 1 January, 2016 from http://www.myweather2.com/City
Town/Nigeria/Abuja/climateprofile.aspx

[42] Minna climate history (2015). Retrieved 1 January, 2016 frofuttp://www.myweather2.com/City
Town/Nigeria/Minna/climateprofile.aspx

[43] Jos climate history (2015). Retrieved 1 January, 2016 frotmtp://www.myweather2.com/City own/Nigeria/Jos/climate
profile.aspx

[44] Kaduna climate history (2015). Retrieved 1 January, 2016 fronttp://www.myweather2.com/City
Town/Nigeria/Kaduna/climaterofile.aspx

[45] Sokoto climate history (2015). Retrieved 1 January, 2016 frohitp://www.myweather2.com/City
Town/Nigeria/Sokoto/climatgrofile.aspx

[46] Maiduguri climate history (2015). Retrieved 1 January, 2016 frohitp://www.myweather2.com/City
Town/Nigeria/Maiduguri/climaterofile.aspx

[47] Kano climate history (2015). Retrieved 1 January, 2016 frofttp://www.myweather2.com/City
Town/Nigeria/Kano/climaterdfile.aspx

[48] Latitude and Longitude of Maidugari (n.d.). Retrieved 5 January, 2016 f
http://www.newstrackindia.com/informations/locations/Nigé&k642826city- maidugari.htm

[49] Latitude and Longitude of Sokoto (n.d.). Retrieved 5 January, 2016 f
http://www.newstrackindia.com/informationsglations/Nigeria/1651046ity-sokoto.htm

[50] Latitude and Longitude of Kano (n.d.). Retrieved 5 January, 2016 f
http://www.newstrackindia.com/informatis/locations/Nigeria/163934@ty-kano.htm

[51] Latitude and Longitude of Abuja (n.d.). Retrieved 5 January, 2016 fr
http://www.newstrackindia.com/infarations/locations/Nigeria/16222%ity-abuja.htm

[52] Latitude and Longitude of Makurdi (n.d.). Retrieved 5 January, 2016 fr
http://www.newstrackindigom/informations/locations/Nigeria/16431tBby-makurdi.htm

[53] Latitude and Longitude of Lokoja (n.d.). Retrieved 5 January, 2016 fr
http://www.newsrackindia.com/informations/locations/Nigeria/1642358-lokoja.htm

[54] Latitude and Longitude of Onitsha (n.d.). Retrieved 5 January, 2016 fi
http://www.newstrackindia.com/informations/locations/Nigeria/1648643-onitsha.htm

[55] Latitude and Longitude of Obudu (n.d.). Retrieved 5 January, 2016 li
http://www.newstrackindia.com/informations/locations/Nigeria/164&6&@-obudu.htm

[56] Latitude and Longitude of Aba (n.d.). Retrieved 5 January, 2016 fr
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeria/aiig 1621916.htm

[57] Latitude and Longitude of Lagos (n.d.). Retrieved 5 January, 2016 fi
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeria/clfgos1645071.htm

[58] Akure I geographic coordi nat esRepublicafiligeriau d(ed.).aRetdeved & Januairy,
2016 from http://www.wemakemaps.com/coordinates/Akure.2350841/

[59] Latitude and Longitude of Warri (n.d.). Retrieved 5 January, 2016 fr
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeria/cibarri-1654745.htm

234 www.ijergs.org

wwu

om

om

om

om

om

om

fom

om

om

om

de

om



http://www.ijergs.org/
http://www.myweather2.com/City-Town/Nigeria/Onitsha/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Onitsha/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Akure/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Akure/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Warri/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Warri/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Lagos/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Lagos/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Ibadan/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Ibadan/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Makurdi/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Makurdi/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Lokoja/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Lokoja/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Abuja/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Abuja/climate-profile.aspx
http://www.myweather2.com/City-%09Town/Nigeria/Minna/climate-profile.aspx
http://www.myweather2.com/City-%09Town/Nigeria/Minna/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Jos/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Jos/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Kaduna/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Kaduna/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Sokoto/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Sokoto/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Maiduguri/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Maiduguri/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Kano/climate-profile.aspx
http://www.myweather2.com/City-Town/Nigeria/Kano/climate-profile.aspx
http://www.newstrackindia.com/informations/locations/Nigeria/1642826-city-%09maidugari.htm
http://www.newstrackindia.com/informations/locations/Nigeria/1651045-city-sokoto.htm
http://www.newstrackindia.com/informations/locations/Nigeria/1639346-city-kano.htm
http://www.newstrackindia.com/informations/locations/Nigeria/1622291-city-abuja.htm
http://www.newstrackindia.com/informations/locations/Nigeria/1643115-city-makurdi.htm
http://www.newstrackindia.com/informations/locations/Nigeria/1642358-city-lokoja.htm
http://www.newstrackindia.com/informations/locations/Nigeria/1648048-city-onitsha.htm
http://www.newstrackindia.com/informations/locations/Nigeria/164590-city-obudu.htm
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeria/city-aba-%091621916.htm
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeria/city-%09lagos-1645071.htm
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeria/city-%09warri-1654745.htm

( 601 UGE U b @EG up G Ul ULOBEGH w1 G Blul &1 U0 Il UOROAuEA BLEK] O TE>-U0 Bud @, YEHIHE U LU W WU W L WU WL LU U LU LU W u U
ISSN 2091-2730

[60] Latitude and Longitude of Calabar (n.d.). Retrieved 5 January, 2016 from
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeria/citglabar1 62856 7.htm

[61] Latitude and Longitude of Jos (nd.) Retrieved 5 January, 2016 fron
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeriajoity 1638664.htm
[62] Latitude and Longitude of Enugu (n.d.). Retrieved 5 January, 2016 from

http://www.newstrackindia.com/worldinfo/latitudelongitu@auntryCities/Nigeria/city enugu1631383.htm

[63] Latitude and Longitude of Kaduna (n.d.). Retrieved 5 January, 2016 from
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeriafcitadunal 638872.htm

[64] |l badan I geographic coordinates Lat i Ngedagn.dg.rRetrieked & ganuary d e
2016 from http://www.wemakeraps.com/coordinates/Ibadan.2339354/

[65] Mi nna Nigeria (Genaral) Geography popul aJanuasyyn 20HGp E&omt|i e
www.tageo.com/index-ni-v-00-d-m2808445.htm

[66] Amajama J. & Oku E. D. (2016). Wind versus (UHF) radio signal. International Journal of Science, Engineering and
Technology Research, vol 5 (2).

[67] Meng, Y. S., Lee, Y. H. & Ng, B. C. (2013). The effects of tropical weather on radie prapagation over foliage channel.
IEEE transaction on vehicular technology, 58(8), 402830.

[68] Nigeria: Physical setting Kaduna state (2015). Retrieved 12 December, 2015 from
www.onlinenigeria.com/links/Kadunaadv.asp?blurb=294

[69] Kadunai NigerianWiki (2015). Retrieved 1 December, 2015 from http://nigerianwiki.com/wiki/kaduna

235 www.ijergs.org



http://www.ijergs.org/
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeria/city-%09calabar-1628567.htm
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeria/city-jos-%091638664.htm
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeria/city-%09enugu-1631383.htm
http://www.newstrackindia.com/worldinfo/latitudelongitude/CountryCities/Nigeria/city-%09kaduna-1638872.htm
http://www.tageo.com/index-e-ni-v-00-d-m2808445.htm

( 601 UGE U b @EG up G Ul ULOBEGH w1 G Blul &1 U0 Il UOROAuEA BLEK] O TE>-U0 Bud @, YEHIHE U LU W WU W L WU WL LU U LU LU W u U

ISSN 2091-2730

Development and Evaluation of Various Properties of Crystalline Silica
Aluminium Metal Based Composites

Sourav Debnath Akshay Kumar Pramaniék

Senior Research FelldwAssociate Professgepartment Of Metallurgical and Material Engineering, Jadavpur University, Jadaypur,

Kolkata700032, West Bengal, India
Email: souravdebnath262@gmail.cbrakshay99.ju@gmail.com
Contact no.(0) 9903336810

Abstractd Aluminium based metal composites have been developed due to its superior properties and performance. The ajm of
study is to develop aluminium e based composites with crystalline silica as reinforcement. Aluminium metal based comppsites
with 5, 10, 15, 20, 30 Wt. % crystalline silica were developed through powder metallurgy techniques and characterized hy XR
EDX, Microstructure, and SEM. PHgal properties like density, porosity and mechanical property like hardness have been observec

It has seen that addition of 30 Wt. % crystalline silica was able to increase the hardness nearly two times than pune. durai

been observed densitgcreases while both apparent porosity and hardness increases with silica content. This study also involves
effect of adding silica particulates on corrosion behavior of Sficeninium metal based composite in 3.5% NaCl solution at room

temperature usg polarization method at scan rate 3 mV/sec. The result obtained from the potentiodynamic polarization tes
that corrosion rate decreases due to increase of crystalline silica particulate on aluminium matrix.

Keywordss Aluminium matrix, Crystallinesilica particulate, Powder metallurgy, XRD, EDX, Microstructure, SEM, Density,
Porosity, Micro hardness, Corrosion.

I NTRODUCTI ON

t shoy

Modern technology requires materials with unusual comb|i n
ceramic and polymeric materi al s. I n practice, met al emathr i
compared to medtlalanand aanl Iwiytshsftland higher temperatureht hbah
good fracture toughness. I'n met al matrix composite MBMC|) x

composite reinforced with ceramic parthetul ate have shown i

Al umi ni um &lascampmpmesi te is preferable and widely used as$ a
aeronautics and automobile applications for maki ng elnogw ne
t her malsi enpawear r esi sltlan.t , and | ow density [ 7

On the other hands low strength and low melting point are the problems for using pure aluminium and its alloys [12].

problems can be solved by reinforcing §i@l,0;, SiC in whiskers or particulate forin aluminium matrix [12]. The reinforcing
phase is selected depending on the application of developed material and compatibility between matrix and second ph

transfer capability between matrix and reinforcement depends on the matrix compdb#iamature of the reinforcement, the

The

ase. |

fabrication method, and the sintering temperature of the composite. Strong interface protect crack propagation acrass doth ma

second phase. SIiC, A, TiC, Ti-Aluminide, B,C, Si are the commonly used particelafor reinforcement on aluminium based met|
matrix [7, 1318] but the use of silica as reinforcement on pure aluminium matrix is rare.

D

This paper describes about -Alhuemi ché wenl onpenteanlt bnaestehdo d s o ngpfo ¢

me& hanical, and al so chemical property in various enviro

EXPERI MENTAL PROCEDUR
2.1 Development of SiliceAluminium Metal Based Composite by Powder Metallurgy Technique

The matrix material used in the present study was aluminium powder (9@uidP6)ystalline silica (Si§) powder, obtained from
natural sand. Crystalline silica was prepared with heating natural sand 8€f@6®ne hour in muffle furnace at open atmosphe
Mixture of silicaaluminium powder with composition of 0%, 5%, 10%9%4,520%, and 30% crystalline silica (based on Wt. %
Si0O,) were mixed in hand driven ceramic bowls with ceramic pressing hammer until very fine powder was produced, R28h S
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pm. Then the compact powder was pressed and sintered %2 6001 hour duation using hot press. Figure 1 shows the step wi
development of silicaluminium metal matrix composite.

Command Interpreted
Into a String Form

A 4

Visual Basic
Module

From Command List

/

To Process The Voice Command
From The Microphone

A 4

Using Speech Recognition Engine
SDK

Visual Basic Application

Fig. 1. Flowchart for development of crystalline sitelaminium metal based composite
2.2 Testing and Characterization
2.2.1 XRD Analysis

X-ray diffraction (XRD) patterns were obtained for sit@laminium composites using RigakJltima Il analytical

difractometer WithC«K U r adi ation, & = 1.54059 ) at 40 kV and 30 mA.

wwu

counting method (step 0.05 and a time per séarieysphaseswere6 seco

identified by comparing with standard JCPDS files.

2.2.2 Microstructure

For observing microstructure the surfaces were mirror polished by the emery paper 1/0 and 2/0 grade and then whee| clott

After polishing, the samples were etchgdbKel | er 6s sol ution and microstructures
Optical Microscopy model no DA700M Image Analyzer.

2.2.4 SEM/EDX Analysis

SEM/EDX was carried out for each sample using JEOL MAKE SEM model JSM 6360, operated by Baitve.

2.2.5 Density and Apparent Porosity Measurement

Weight and dimension were measured for each sample to determine the density of the final composite product. Apparent

Porosity was measured by the universal porosity measurement technique.
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2.2.6 Micdo-hardness

Micro-hardness survey was carried out on the same metallographic specimeniaifigaldte sample at different positions
by using 100 gf loads with 10 sec dwell time. The hardness was taken simultaneously in three different positicily avefages
them for more accuracy using Leco Micro Hardness tester (Model LM248SAT).

3.RESULTS AND DISCURSION

3.1 XRD Analysis

[0 sam] 20
o
a
-~
o0 o
"
||
C] =
~ '
@ .
-
= -
n
~4 ° Il
-~ o <)
° P -
000 ey - 3
AR [l = o o
] o 35 = =
ES - = s <
-~ - & ] o
P ! - = w 0 &
2 S || =) .
o . - i 1 =
2 2 alg = & o 23 2,
o - w (2 ] —_ - vy s o :
-~ ~ - o« : \ - w -
] s lo o I o R 1
000 L ) 28 i v > > e o
- !l " Il I i e jog |
o4 o 3
; : 2 |2 ® < . 3
- 5 i M ~ i v 4 -
& b4 2 B - “1 I
. & v el vl o < R g
O = r vy T v
- 5] | 3 - — = -t
- bagy B 0 il S <
5 S i A
| o4 i
Yoo o & | = - (o) =
=} P ¥ @ A
; 2 ele = =)
o I wr l wy
AP J,‘,"?,"‘T:".iﬁ"_'f:f‘;',‘:-‘{:,",,l,{"l‘i"f‘,?“"t’-,,f-,—-«-,--f-e: R L NP S
10 ) 0 2 ) w0 o )
Two-Thata (dea)
‘Mataitats Data, nc (R0 Ol Windomt W5 | e Lirae Dadraesl 4 A5 Moadap A0 04 2015 10 o VELUAIET)

Fig. 2. XRD of 20 Wt. % crystalline siliealuminium blended powder
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Fig. 3. XRD of 20 Wt. % crystalline siliealuminiumcomposite

XRD analysis before sintering was conducted for checking the purity of the crystallineailicanium compact powder as
crystalline silica was obtained from natural sand. Figure 2 and 3 shows the presence of only crystalline silicairdach dafare
and after sintering.

3.2 Microstructure

Voice
Application
Processing

Visual Basic
Module

Fig. 4. Microstructure by optical microscopy at 20X magnification for (a) 5 Wt. % and (b) 10 Wt. % crystallinalsifigaium
composie

In figure 4, black portion indicates silica particles and white portion indicates aluminium matrix. Crystalline
particulates are well distributed throughout entire aluminium matrix.

4.3 EDX Analysis
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Fig. 5. EDX Analysis (a) EDX analysis (b) MAPPING on EDX

From EDX, there was 82.04 Wt. % Aluminium, shown by the highest peak in figure 5 (a). CorrespondimgrobgPX is
shown in figure 5 (b) where red indicates aluminium (Al), green indicates silicon (Si) and white indicates oxygen (Qy, E€iXal
analysis after sintering was done for known the elemental composition of the developed composite aitey, sirgeisely for

wwu

understanding more clearly about the reaction between aluminium matrix and crystalline silica particulates. Result gheves that

was no other element produced other than Si, O, and Al.

4.4 SEM Analysis

Matching The
Command
With Outlook
Command List

Fig. 6. SEM image of 20 Wt. % crystalline silialuminium composite (a) distributions of silica on aluminium matrix, (b) interfac
between silica particulates and aluminium matrix
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Performing
Outlook
Operations
Fig. 7. SEM image of 20 Wt. % crystalliséica-aluminium composite (a) distributions of silica on aluminium matrix, (b) interface

between silica particulates and aluminium matrix

SEM analysis was carried out to identify morphology, distribution of crystalline silica particulate in aluminidwn andt

wwu

bonding quality between ceramic and metal matrix. Figure 6 (b) and 7 (b) shows the interface and bonding between alunmnium ma

and crystalline silica particulate which indicates that crystalline silica particulate in aluminium matrix reducehitity of
aluminium grain boundaries and better adhesion between matrix and reinforcement.

4.5 Density Measurement

2.75 - Variation of density due toincrement

> 2.7 - 2.75 105 of silica .
‘0 2.65 o 17°2.691 y =6(E-0.5)»? - 0.0054x + 2.7
3 2aviEvAlLg - 22 .
0 555 i Wlf] £2.65 _

25 I T T T T T DZG ’
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wt. 9 of silica
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Fig. 8. Density (a) individual density, (b) Variation of density due to increment of crystalline silica

Figure 8 shows that density, hence weight of the composite material, decreases with increment of crytalline
particulates in aluminium matrix.

4.6 Apparent Porosity
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Fig. 9. Variation of apparent porosity due to increment of silica
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Figure 9 implies that porosity is very low and vary only 0.2173% to 0.2857 % which is slightly increased due to increment o

crystalline silica.

4.7 Hardness

800 749.8

700
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300
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0 4

Hardness in MPa

0 5 10 15 20 30
Wt. % of Crystalline silica

Fig.-10, Variation of hardness due to increment of crystalline silica

Figure 10 suggest that hardness values were increased gradually with increment of crystalline silica particulates in al
matrix. The maximum hdness value observed based on Vickers micro hardness was 749.8 MPa for 30 Wt. % of crystallin
particulate addition while pure aluminium shows hardness value 386.4 MPa.

4.8 Potentiodynamic polarization
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Potential V vs SCE

1.5 -
1

S o
g1 © o
1 1 1

1
P
N o1 -
1 1 1

-2.5

—

0.00001

0.0001

0.001 0.01 0.1 1
Current Density (A/cm?)

Fig. 11. Potentiodynamic polarization ofrpualuminium in sea water solution
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Fig. 12, Potentiodynamic polarization after adding 20 Wt. % silica particulates on aluminium matrix in sea water solutior]
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Figure 13, Potentiodynamic polarization after adding 30 Wt. % silica particulates on alummainimin sea water solution

Figure 11 represents the potentiodynamic polarization for pure aluminium in 3.5% NaCl solution. After addition of 20 Wt.
30 Wt. % crystalline silica particulates on aluminium matrix, potentiodynamic polarization ctesmghewn in figure 12 and figure
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13 respectively, in seawater solution. The corrosion current deggityripure aluminium is 0.0017 A/ciwhile after addition of 20

Wt. % and 30 Wt. % crystalline silica particulates, ¢hanges from 0.0005 A/crto 0.00045A/crA. Clearly corrosion current density/
icom hence corrosion rate, decreases with increasing weight percent addition of silica particulates on aluminium matsxiltTh
shows the role of crystalline silica particulates on aluminium matrixct@ase corrosion resistance with covering the anodic sites
enhancing the passivity of surface and finally reduces the dissolution of aluminum; hence increase the life span aathe mater

CONCLUSI ON

The significant conclusions of the studies oystalline silica aluminium composites are as follows:

U Crystalline silicaaluminium composites were developed successfully using powder metallurgy technique.

U The experiments showed that an extruded mixture of crystalline silica and commercial powdguaiumeated at
600°C for one hour using hot press promote no reaction between matrix and reinforcement.

U  Morphology obtained from optical microscope and SEM was found to the uniform distribution of crystalline
in aluminium matrix.

U The density of kystalline silicaaluminium composites were decreased slightly with the increased of silica cor
Soft aluminium matrixeinforcement with crystalline silica particles, were able to improve mechanical property
Vickers micrehardness significantly ith the increment of crystalline silica content.

U Corrosion resistance, more accurately pitting corrosion of sligainium composite was enhanced in sea wal
environment with the addition of crystalline silica particulates in aluminium matrix.
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Designing of an efficient image encryptiorcompression system using a New
Haar and Coiflet with Daubchiesand Symlet wavelet transforms

Savita Devi, Astha Gautam(Assistant Professor)
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Abstract - The security of multimedia becomes more important, since multimedia data are transmitted over open networ
frequently In this modern world, hidden informatioconcept are very important and play a significant roleethucing the space in
the memory as well as on disk drives. Compressighe&ncrypted information has taken more attention due to se@aggns from
lastfew years. If encryption ahcompression of the information works properlyrthieresultsto high speed computatioAccording
to practical scenario encryption should be performed before the compre$sidormation Because unencrypdeinformation have
more chances of stealingAnd now ad a ydata hacker becoméso intelligent to break the encrypted image get the original
contents, 8 many systems are designed to combineetiheayption andccompression in single modute providegreater security
Therefore we have proposed system where encryption is done prior to the image compression bpeamdtationmethod and
after that we can efficielyt compress the encrypted imagde. this paperwe study a eaw approach is named as ECEBSWT
(EncryptionCompression using &v HaarandCoiflet with Symletand Daulshies wavelet transfofm

Keywords 1 Encryption, Compression, ETC, Haar, Coiflet, Symlet, Daubchies, CR, MSE, PSNR.

1. INTRODUCTION

S MC

The security of multimedia becomes more artpnt, since multimedia data are transmitted over open networks more frequently.

Typically, reliable security is necessary to content protection of digital images and [dileBacryptionand compressioachemes
for multimedia data need to be specifigalesigned to protect multimedia content and fulfill the security requirements for a parti

cular

multimedia applicationlmage Encryption means that convert an image to unreadable format so that it can be transmitted gver t

network safely. Image Decrypti means to convert the unreadable format of an image to original ifflsigds used to protect the
secrets of corporate 413 wel | as governmentoés offices.
Compression: lis done in order to sav&oragespace or transmission time. Tperposeof compession is reduction in size. The mai

h

objective behind compressing an image igdducethe unimportantand redundant data, so as to store or transmit data in more

efficient way. The applications of data compressiodiverse areas ras follows:
Satellte imagery

Mini discs

MP3technology

Modems

Digital cameras

Database Design

Storage and transmission of data

Distributing Software

1 Data Transmission

=A =4 4 =4 -4 -4 A -

Image compression addresses the problem of reducing the amount of data required to represent aghygitiaisim process intended

to yield a compact representation of an image, thereby reducing the image storage/transmission requirements [3]. C@npressic

achieved by the removal of one or more of the three basic data redundancies:
1 Coding Redundancy
1 Interpixel Redundancy
1 Psychovisual Redundancy

The image compression techniques are broadly classified into two categories depending whether or not an exact repligmalf the

image could be reconstructed using the compressed image.
These are:

1 Losskss technique

1 Lossy technique

Lossless compression technique

In lossless compression techniques, the original image can be perfectly recovered from the compressed (encoded) iraagje.
also called noiseless since they do not add noise to the digmade). It is also known as entropy coding since it us
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statistics/decomposition techniques to eliminate/minimize redundancy. Lossless compression is used only for a few apptitation

stringent requirements such as medical imaging.

Lossy compressia technique

Lossy schemes provédmuch higher compression ratian lossless schemes. Lossy schemes are widely used since the quality [of the

reconstructed images is adequate for most applications .By this scheme, the decompressed image is nottidemtigahtd image,
but reasonably close to it.

Natural sand Visual Basic
haatad at Module

T
, A
1 1
1 1
N 1
1 1
1 1
1

. 1
-!____’ Send Mal L

Charlie

Fig. 1. Encryption-Then-Compression System

2. WAVELET

A mathematical function which cut up data into different frequency components, and then studgrepohent with a resolution
matched to its scale is known as Wavelet. In analyzing physical situations where the signal contains discontinuitigs sikieshalr
Wavelet method has many advantages over the traditional Fourier methods. These aredhs fuhicth satisfy certain mathematical
requirements and are used in representing data or other functions. This idea is not new; since the early 1800's, appiirinat

io

superposition of functions has existed when Joseph Fourier discovered that heupaufztbse sines and cosines to represent other
functions. However, in wavelet analysis, the scale that we use to look at data plays a special role. At a determinagtadinter

information can then be sorted which matches its scale. The procedure tdtveanadysis is to adopt a wavelet prototype function

known as an analyzing wavelet or mother wavelet. There are two types of analysis i.e. temporal analysis and frequenicy| analy

Temporal analysis is performed with a contracted, Hfigquency versiorof the prototype wavelet, whereas frequency analysis
performed with a dilated, loMfrequency version of the same wavelet.

2.1 Discrete Haar Wavelet Transform (DHWT)

An outstanding property of the Haar functions is thatepk function Haar (0, t), thd" iHaar function can be generated by the

S

restricti o™ umfcttitbpem (tjo Tbel)ralf of the interval where it |is

the interval [0, 1]. These properties give considerable interest of thefttasdion, since they closely relate them to the wavelet

theory. In this setting, the first two Haar functions are called the global functions, while all the others are denaddcas$ th

functions. Hence, the Haar function, which is an odd rectangulae pair, is the simplest and oldest wavelet. The motivation ffor

using the discrete wavelet transform is to obtain information that is more discriminating by providing a different restadiffienent
parts of the timiefrequency plane. The wavelet tedorms allow the partitioning of the tinfeequency domain into neaniform tiles
in connection with the timespectral contents of the signal. The wavelet methods are strongly connected with classical basis
Haar functions; scaling and dilation obasic wavelet can generate the basis Haar functions.

1 -

Fig. 2. Haar function on real line [2]
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The Haar wavelet operates on data by calculating the sums and differences of adjacent elements. The Haaeregslétsdmpn
adjacent horizontal elements and then on adjacent vertical elements. Then it operated transformation coding and thestegrsca
take place. For the retrieval of original image inverse process needs to follow so that the reconstiutige can take place.

2.2 Coiflet Wavelet

wwu

ding

Coiflets are discrete awvelets designed by Ingrid Dazlbes, at the request of Ronald Coifman, to have scaling functions with

vanishing moments. The wavelet is near symmetric; their wavelet functionsﬁ"rf"&eanishirg moments and scaling functions

N/3 =1 and have been used in many applications using Caldsigmund Operators.
Both the scaling function (loywass filter) and the wavelet function (Hi§tass Filter) must be normalized by a faktst2. Below are

the coefficientdor the scaling functions for GB0. The wavelet coefficients are derived by reversing the order of the scaling function

coefficients and t hen reversing t he sign of every s e
0. 5442810 8518318884, 0.4778%39856942, 0.102859456942}). Mathematically, this lookBlikg(-1) Cy.; wherek is
the coefficient indexB is a wavelet coefficient an@ a scaling function coefficientiN is the wavelet index, i.e. 6 for C&
biorthogonal wavelets a wavelet where the associated wavelet transform is invertible but not necessarily orthogonal. De
biorthogonal wavelets allows more degrees of freedom than orthogonal wavelets. One additioaabfdegeelom is the possibility

to construct symntec wavelet functions. In the biorthogonal case, there are two scaling fun@ﬁdﬁs which may generate

different multiresolution analyses, and accordingly two different wavelet funcﬁt’znﬁi'. So the numbersl andN of coefficients in
the scaling sequencé%: IEI'may differ. The scaling sequences must satisfy the following biorthogonality condition

Ly a*:r'a,+21r'.r'a, = 2 - ‘Em,'D
=T .
Then the wavelet sequences can be determined as
By — (—1)"Fpr 1w (o — 0, ..., N o— 1)
b = (—1)"an—1-n (r=10,..., NV — 1) ncoifN, Nis the order.

Coiflet wavelets are discrete wavelet outlined by Ingrid Daubechies, on the requigiRonald Coifman, to have scaling operatior
with vanishing time period. The wavelet is closing symmetric and their wavelet operation has N/3 vanishing time peried
scaling operation is Nf3. They have been utilized in numerous applicationshbyuse of CalderéAygmund Operators. Both the
scaling operation and the wavelet operation must befomtter
scaling operations for GB0. The wavelet coefficients are demonstrate Wwigching the request of the scaling capacity coefficien
and after t hat turning around t he indication of each
0.544281086116, 11.205718913884, 0.477859456942, 0.1028#H
Scientifically, where k is the coefficient file and B is a wavelet coefficient and C a scaling capacity coefficient and N is the wav

2.3 Symlet Wavelet

Symlet waveletare a family of wavelets. They are a modified versioDatitchies waveletsvith increased symmetr In symN N is
the order. Some authors udd iRstead ofN. Symlets are only near symmetric; consequently some authors do not call them sy|
More about symlets can be found in [Dau92], pages 1942834By typingwaveinfo('sym’at the MATLAB commad prompt, you
can obtain a survey of the main properties of this faftily.

2.4 Daubchies
Daulchies proposes modifications of her wavelets that increase their symmetry can be increased while retaining great simplig
= . . E 0o
The idea consists of reusing the ftion m, introduced in thelbN, considering thil 77 e €<= 35 g functiowof = = €
Wix) f.fl‘;'.]fffj._j

Then we can factdVin several different ways in the form because the roots B with modulus not

1

equal to 1 go in pairs. If one of the rootzisthen <= 1 is also a root.
1 By seleting U such that the modulus of all its roots isatyi less than 1, we build Daabies waveletslbN TheU filter is a
"minimum phase filter."
1 By making another choice, we obtain more symmetrical filters; these are symlets.
The symlets have other prafies similar to those of thgbNs.

2.5 ETC SYSTEM

co

signir

NS

mlets

ity.

The scheme includes the details of the three key components in modified ETC system, first is image encryption contplking Alic

second is image compression control by Charlie and then bob controlliedjited order decryption and decompression. Encrypti
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is the process in which plain text is converted into unreadable form to provide the high level of security. To decrggeahdedext,
the receiver use that key which is used for encrypting tkie[7¢ Encryption method is used of securing the data which is v
i mportant and confidenti al for the military and t he-togayv
life. There are various applications like in the oelimansactions of banks and the data transfer via networks and exchange o
personal information etc. All these require the application of encryption from the aspects of reliability and securiork Witich is
done earlier only addressed the coegsion of bilevel images and binary i.e. black and white images with asymmetric probabil

of black and white pixels. The growth of lossless compression of the encrypted images has been recently signified duy ttedying

comparison with source codirzgnd the side information at the decoder. Bob aims to retrieve the original | image | after receivi
compressed and encrypted bit stream B. A multimedia technology used for hiding information which provides the authanticg
copyright protection.

3. ARITHMETIC CODING

It is most often used when we have to code binary symbols or bits. Each bit begins the coding process. The arithmetierzide
nonblock codes; that is a correspondence between source symbols and code words does nutteadistah entire sequence d
source bits is allocated to a single code word which defines an interval of real numbers between 0 and 1.

As the number of symbols or bits in the message increases, the interval used to represent it becomes smallembed dfidits
needed to represent the interval becomes larger. Each symbol in the message reduces the size of the interval accor
probability of occurrence. Since the symbols are not coded one at a time, this technique can achieve the hibleesbgiogs
efficiency.

4, METHODOLOGY
Encryption-Compression using New HaarCoiflet, Symletand Daubchies wavelet transform (ECNHCSNDWT)

The input i mage has been considered as raddm permutation yngill. iTlen
obtained result after enéryprnd otnh era sa, Symietand Baulahieswdv@let iethniques
has been used for compression. The output after c odegypteds

after decompressiofil]

________________________

—p Aluminium :
Random Permutation: i ! l
___________________ | Crystalline silica, 1 New HaarCoiflet,
i Blending & 1 Symletand Daubechies
! 1 Wavelet

Aliimnininm Cintarin~ 12NBH

«— Silica- Pressing &

Fig. 3. Proposed Model for Encryption-Compression System

As shown in Fig.3. EncryptiornCompression system is proposed. The resultant ilhsgevaluated using various parameters like C
MSE and PSNR to check the efficiency andctonpare it with the result of existing system. We can also represent the prog
schema wth the help of flowchart. Fig.4Shows the flowchart that represents the procedure flow of various steps. Half g
flowchart represents the encryption steps &t represents the compression steps. Then inverse process to retrieve the real im
then calculation steps to check the efficiency.
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Aluminium

Crystalline Silica
I A

Interface between Al and

~ o~

Silica >

\4
Interface between Al and

v
Encryption j

A

Joint decryption &ecompression \

A 4
Compression

Compression

A 4
Encryption

J

Fig. 4. Flowchart for Image Encryption-Compression Schemd1]

5. RESULTS EVALUATION

In this section, wavill perform experimento verify the effigency of our approach. The comparison of the accuracy is done for e
method is one with the given values to the proposed With our approach redt will evaluated with different parameters @GR

(compression ratio), MSE (mean square error) and PSNR (peak signal to noise ratio)
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Dynamic Modelling of Biped Robot
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Pillai HOC College of Engineering & Technologyniversity of Mumbaiyahulthavail991@gmail.con8796273059.

Abstractd Goal of dynamics is to obtain eations of motion of biped. Dynamic model of 11 Degree of freedom bipeq
formulated. Euler- Lagrange formulation combined with homogeneous transformation matrices are used to derive Equat
motion. Jacobian matrixes are the basic elements in bgittifnamic model. Jacobian matrixes and Edlagrange equations used tg
determines its dynamic characteristics such as velocity, acceleration and torque. This is necessary for design asestathaisofo
of energy consumption of biped. This pagkrsirates the mathematical model of the dynamics equations for the legs into the Sg
and Frontal planes by applying the principle of Lagrangian dynamics.

Keywordss Degree of freedom (DOF), DenaitartenbergD-H) parameters, Jacobian, Lagrangian.

11l NTRODUCTI ON

In the | ast decade rapid growth in use of Humanoi d Radlb
situations of humandéds everyday |ife, cooperatiagd wihbhay U
expected to get involved in sports

humanke in their shape and behavior. They havaensd nicdh uhdaeaad
such as rescue operations, military operations, di sast ern

The first dynamically balanced biped wdhynamive | dysd ddidnygs
achi evement shifted research to from static to dy+andiepi
true active balance. I t has only three actuator siiomnea
remaining two which I|Iifted the | egs out to the sidethiins
modi fied to tiheecsecdoemd Bll lFRee B&i bert devel opednaupnadanara
l eg and has three degrees of freedom (pitch motion,clntg
current progress.

A dynamic running robot was devel opedtbhywako dginnst,r ak me
motions. Control system has the three i mportant par ansetsd
controlled through the use of a stateétmachirment Thkeéeé atebo
was focused on developing analytical techniques for de
governing the motion of the robot whiacthe dh aodr nloi nseoalruitzieodn,
(ZMP) principle with a control system is used by Takpt]

showed that a correctly designed biweaeldk whd vkre rg ewi ttlhe nol ap

of pendulum that walk naturally as wheel roll s.

Aki hito Sano Junji Furusho [7] wused aoaagmut mol Imodnewd lukni o
sl oped surfaceevelkbpad met mdéddl8dgyd for bi ped robot cont

all ows robot to transfer from | evel wal ki ng to cl i mkeigrad|i

sl ope. Kajitaeteéedat hg 9movement of the center of mass (CON
But it was wunable to move on uneven surfaaé¢es. mbamanewnd R iR\Y
This eli mvanted bédkBawinor of the robot 5(crtcernnt dtashiegh emo
robot.

Jong H. Park and Kyoung D. Kim [11] provided soluti on
pendul umCimeMde. G&rcia et al [12] used a double pendul um t

equall vy, if not more i mportant, than the control me g ho wij

si mpl icfoymptifreexi ty of the control system required. Shadow
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Devel oped the Shadow Wal ker prototype having twelve degtHtee

frame, thewchade acdhnpted robot using o6aird muscl es. Reselar
WABI AN Humanoid. They wor ked oalni kheu maenc hnaontiisonm dilepsni ggamn. e sSaat rladdan
with | arge velocities.

Zonforil i et al [14] suggested different biped mechatnialm
[15] made one of most advanced features biped robot bl ASk MC
detect obstacle and identify peoples, Posses map manang e(nfer
huge database. The compensation for possibility qf. fSalglalhmg
al included applications |ike to take care of el denlby ege¢as
Ekkelen kamp et al design robot for treadmilalpitsrtaipmitnge nso
assistance in |l eg movements in the forward direction and i

Daan et al i mpl emented pluoepdyheaami egprpphoprcddeviitmead pteinme
swi ng | eogk wreorvdes bjau st prior to foot i mpact. So it moves Vit

formul ations by considering position and oarsi ewetladt iaosn itnhca

Theeaesh on humanoid biped robot includes various arefdg

Al tioT

S

of biped |l ocomoti on. There are many problems that i bveopkeval

robaotcompl ex subject. However, with technol ogical devel o
to do it. Since the robot have more joints, so t he nrdo btg
derivation of correlation formulas are also more compglae
component by obtaining the mathemati cal mo d el of eachr
movement speed, power consumption and | oad directly.

In this paper, we proposed a dynamic model by viewing
organized as follows: the forwartd ili mémati incesH édusti entglh & rhger
Section 2. The jacobian matrix which is prerequi sit emnofde
in the Sagittal and Front al pl anes usi neys eLmatgsr asnognee eiqnupactr
bi ped robot.

2FORWARDO NEMATI CS

Forward kinematics is the task in which the position and orientation of théffsador is to be determined by giving the

configurations for the joints of the robot. The design pkliis based on human body in terms of ratios, body proportions, and r
of motion. This paper propose to have sufficient DOF to imitate human motion. The model used condisks aobinected through
revolute joints, Ainks for each leg and-link for torso. The identical legs have hip joint between torso and thigh, knee joints bet
the thigh and shank, ankle joint between shank and foot, and a rigid body forms the torso. The joint structure of the &ipeshh
degrees of freedom, 5 DOF forabaleg and 1 DOF for waist or torso. DOF for waist is shared between legs. The Hip joint h
DOF, which allows it motion in the sagittal and the lateral plane.

Servos mounted on robot serves as actuators. One servo is mounted on torso, two sernarhedet@tthe hip, one servo is
attached to the knee and two servos are attached to the ankle. The mechanical design of the bipedal robot is moditl@gsyakin
change and replace parts. Forward kinematics is the first step to derive dynamic fnbgaiedl. oOnce the model has been prepared
is necessary is to attach the frames to each joint. The link frame assignment is the basic requirement Difl@réesrehvitrg(D
H)parameter.
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Fig 2: D-H Parameter frame assignment

A 4x4 transformation matrix relating i frame td frame is given by,

AifO OFIAII& OFIOFI AWAI[O
OF1 Al |

g w08l AUGNG AWORN AEOE
m O g% Al & A
i T il p

Where,

| =Rotation angle is angle betweerfiXand X measured about.Z

1 U =Twist angle is angle between lines along jointsand i measured about common perpendicul& X
A4 = link length is the distance between the lines along joifitarid i along common perpendicular.

A = link offset is distance along Fom line parallel to X ¢o the line parallel to Xand are called aBenait-hartenberg (EH)
parameters.

These are knowas D-H parameters and are used to calculate transformation matrix of one link with respect to previou
Homogeneous transformation from one link to another link is obtained by multiplying continuous chain of matrixes form
another link.

3JAOCBI AMATRI X

In this we are interested to derive the velocity relationships that relate the linear and angular velocities eéffeetentb the
joint velocities. We will find the angular velocity of the eeffector frame which gives the rate of radat of the frame and the linear
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velocity of the origin. Then we relate these velocities to the joint veloctEobian matrix forms the basic elements in building
dynamic model of biped walking. On the basis of motion i.e rectilinear or rotary, ¢bbiga matrixes are divided as linear @
revolutary. In this design, all joints are revolute, so general form of matrix can be written as,

o & &

J:*b = p ee. . (1)

Masses are considered as two concentrated material points such as thigh, shin or leg. We can define the dynamic syst8m as fi

Upper Body
Right side of Hip gmcm

Left side of Hip

Left Thigh

Fig 3: Masses and joints fori¢gfn and shin or legs.

Each mass needs a jocobian matttadd Bmeans jacobian of thigh and shin. By separating this jacobian matrix into rectili
and rotary elements, jacobian matrix can be written as shown below. Linear and rotary componerimofgatugh are given by,

WM=[Z¢C /WA /C :¢ /YA /g :F /YA [/F :f /YA [f T T

W= [[-c (d Qc (Bt dPd 9)(-the ()d ©c (BI( &P c §)d-thc ()d ©c (BI( &P c G)¢ lis F)d ©Qc
¢ (Ads @d B)(0d0l[ hc ()d ©c (BKsdgd B)( te [F)d ©c (BKsdgd B)( thc F)d ©c (BHsdgd B)f I
s F)d ©c (Bd( &R c §)M0d0],[0, 0,07 Mc ()d ©c (Bd( &F c )T dc F)d ©)c (BKsdod B)F @ O]

MU=[ZC :¢ :F fFm m] éé. . (3)
¥1=[0,0,0-c QK F-cAd 9 (d 0, 0] 9 B{sdgd,B @P][1, 1, 100(0d0]]

Similarly, Linear and rotary components of jacobian of shin can be calculated as,
Wr[Zz IA IS ¢ IA /g F & IF f A IF W A I 1

¥ F[2C ¢ F F:iuT]

Where,
T
ZC= 1
P
i(splo x
¢= i(gclm = m
(g oo p
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i( Fplo i3
'F i(Fc¢lo = m
i( Fofo p
i(F plo AfcOfF A[FOfg
'F WFcw = AfgAJF  Ofg OfF
i(F ofo T
i(Mpho Afg OfF AJF Ofg
M i(uglw =  AfcAfF  OJcOJF
i( Mol T
I
/C= 1
T
i(gplt  q
Ig= T1(ggh =m
i(Fplt g
/F= i(F¢h =m
i( Foft T
T(FP':T m
IF= (Fch =m

i(uph MA[F Afgc AJF  Ofc OfF
IM=1"A  i(uch = MA[F AfcOfF A[FOfg
i(moft MOJ f

_i(2pR
I i(3ch
i( ot

= [{Ifpp WCcdod (Bf¢ @d B ( dp)s (M ( d9c (Bi(sg dB)X-dc G)d ©Qc (BI(dQd B0 d ., {F 549 (

(cd dB (& 0 & ( & ( ©c (Bd( &h) c §+dMc {)d ©c (BI( &F c §¥dl 5
s OH

4LAGRANBERMUL ATI ON

The aim to solve dynamics is to obtain equation of motion of system. Because of multiple degree of freedom systermullit is
to obtainequation of motion. In this paper, principles of Lagrangian dynamics is used for determining the gait locomotion eq
for obtaining the torque in each joint of the biped. By representing variables of system as generalized coordinate, e ¢

equaion of motion for an fDOF system using Euldragrange Equation as,
- — Z eée. . (4)

L= K-P éé. . (5)

Where L is Lagrangian, K is kinetic energy and P is potential energy.

The kinetic enagy of a rigid body is sum of two terms.
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K== & O35 ) 66.. (6)

The inertia tensor is required to be transferred into global coordinate, so equation 6 should be multiplied by rotasi@nahéruix
R.

K=-10 &5 2)5 ége. . (7)
Total kinetic energy is sum of each links.
K=B ~-i 0 ) 25) 2 éeé. . (8)

By using the Jacobian matrix, the kinetic energy can béenrés the function of the joint variables like Equation 9

K=-RNB T »w Na RN ®» N 208) R ¥N KN éé. . (9)

K=-N 1w N N +1 299N 3N »HuN 2N)MUN SUN+523N 2N)23N 53N} N é. . (
Inertia matrix$ N can be given by equation 11

D(@) [ weN N+ %3N 3N HUN ZNpeuN $UN+53N 3N)2IN 3N} é. . (

Kinetic energy can be written as,
K=-N D(@)R=-B Ajq) NK 6é.. (12)
Where D(q) is 86 symmetric matrix. Equation 13 shows itsnegats.

,@;g@mﬁ@’@‘@

1z SFF&FFQ'_'“gLQ: o
1z q FQ: Y L
D(q) R o T eé. . (13)
S e e A" )
UZ z % z z %@
Potential Energy ofeg is,
P=mgh=B [ aChy éé.. (14)

Lagrangian L is the function of the joint variables given by Equation 15.
L=K-P= N D(q)NP(@=-B B Q) NN-B aahyq) éé.. (15)

The partial derivatives of the Lagrangian with respect to the velocity is,

D D P AER RERE —oOR

ME HE ¢ E

B AERN E 6é.. (16)

Differential of equation 16 is,

—— B AEME B —AENE B AEfNE B B — NRKE égeé. . (17)
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The partial derivatives of the Lagrangian with respect to the position is

—=-B B — NRNE— eée.. (18)

EulerLagrangian equation can be obtained by substraction of equation 18 from equation 17
B ABNEB B — -—NRE— (Qéé.. (19)

If we define the Christoffel symbolSj and gravity force gq) as in Equation and

Cx=-— — — ¢é. . (20)

o(a) =— éé. . (21)
Equations of motion argiven by equation 22,
B AERRE B B #ERHBEE CHR (¢ é¢6.. (22)

The second termf equation 22B B # E K ENBREhas two meaningdVheni O 0j, termindicates centrifugal force. When

00j, term indicates Coriolis Effect. Since the product of inertia is much smaller than moment of inertia, Coriolis effect
disregarded. So the equations of motion can written as equation 23

&= dg dct dg dF+ dg g+ dg dhet dg crt dg GRCo ghigh OF @+ O s O lhés C7 8+ CI 93+ o
(F= dF dgt dF dFt dF ¢f+ dF dkt dF dit dF @3Cg g CF IR CF s O WM Cy 4F+ C TF + oF
G = dr dt dF dFt oF g+ oF Ot OF dirt oF @RCg ghf+ CF Felips O mifps Ol O i + C I3 + &
Oh= dn digt d diFt dM g+ i der i it M GCg giPes OF FiPas OF oifPes Ot Wbl Cy 4R+ C IR+ i

Ur= db digt s dFt db g+ oy et o cirt o @RCC gl OF i CF [lfgs Cn Wb Gy 4B+ CD T3 + o

BB= 0yt dIdF+ dIg+ dIdhe dIcrt 09 BRCs g% CF [ G [f% O B Cr A+ CR P+ gl € €. . (23)

Element of iner. matrix is,

ds & (how ( cff (@D2 17 ((15( cff d@ ( dgc (Bd( dF) c )¢ sIFd 9 ( djc (Bd( &R c §+dMc Fd ©c (Bdt d
c (Ad g+ (5( cil d9 ( dgc (BI¢AQd B)(-d F)d 9 ( d9c (B JQd B)X+d Mc {d ©c (B HdQd
s BpP2-D2-1212+ (( crf d ( W c B) ths EF/2)2)%. + Mlas F)A(4( cpf dg ( dgc (Rd( &P c )¢ & F)d
s ¥d @Qc (Rd( &R c §)f+dc Fd ©Qc (Bd( &F c G2+ (I( cFl dg ( doc (BHsdQd B)tsIF)d 9 ( dc
¢ (Ads @d B)X+dtc ()d ©c (BHsdod R)E/A- DE2-17/12+(lh( cff d9 ( &Y c B)¢ ths [IF2))-1 y x 4F) (L-s

Belz ((17( cll o @©c (BI( &R c §)¢ T Fd 9 ( djc (Bd( dhH c §ff+dhc Fd ©c (BI( d-F) c G+ (1

(cil dig ( dgc (B{sdQd B)csIFd 9 ( d)c (BHsdgd B)X+dic Fd ©c (BHsdQd B)/a- De/2 - 17/2 + (f

( cil d9 ( &} c B)d dus [EN2) 2)ve- lac FA(7( el di9 ( dgc (Bd( &R c )¢ I Fd 9 ( doc (Bd( drF) ¢
s @Y+ Mc Pd ©c (Bd( &F) c G2+ (( cfl dlg ( dc (BH(sdQddR) -s F)d 9 ( d)c (Bi{sdQd B)X+dn

¢ (F)d ©c (BHsdd B)R/z-De/2- 172+ (h( crl d)§ ( &N c B)¢ ds [))F2).

Similarly all other & JHg @g Mg s ,@8F oF BF gF MF 8F & dF BF BF MF 8F 8 .o B i |l 8,8 gy Fdy gy Mdy 8h 2
d3,qd3 B3 fd3 M3 .63 Ban be found out.

Each element of the Christoffel symbols is,

C113=— -_  —— — -_
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= ((how ( sFX(@-D2IZ ((7( cff d9 (o dB ( &R c Q)dF)d 9 ( ®c (Bd( &F) c §ii+dc F)d Qc (Bd( &F) ¢
s @pF2+ (1 ( cil dg ( doc (Bi{sdQd B)C sl {)d 9 ( d)c (B{sdQd RB)(+dMc Fd ©c (BH(sdQd B)/2-
De/2- 122+ (b ( cFl d9 ( &X c )& ths [I/2) 2)%e- IMlc EA(7( cfl di9 ( doc (Bd( &P c )¢ F)d 9 ( d)c
s Bd +A c §¥+dc (I ©c (Bd( &h c §F/2+ (I( cil dlg ( dgc (BHsdgd B)c I Fd 9 ( @c (B{sdod
s PP+ Mc F)d ©c (BHsdod B)2- De2-172/2+ (l( cff d¥ ( &1 c B)¢ dus EF/2) + Mlas F)A(4( crf d9 (
(cg dB (&P c )¢ sl Fd 9 ( dc (BI( d-F) c @f+dic Fd ©Qc (Bd( dF) c (& ( cil d9 ( doc (Bt d
c(Ad 90d ¥ @((dgc (BI( &F c Gf+d1s F)d ©c (BI( &F) c GN-d5( crl dg {sdF)d '9) ¢ the FY(Y
(crl d¥9 ( &Y c B)¢ ths EH+ (7( cFl d9 ( d)c (BHsdgd B)cIF)d 9 ( c (Bi(sdgd B)X+dc F)d ©c
c (Ads @d BX(&( cil d¥9 ( dgc (BI{sdQd B (0 d ¥ @((ddgc (BI{sdQd B)X+dMs Fd ©@c (B sdQd
s B -(belq  © (1 crf dig ( dc (Bd( &F c )¢ Fd 9 ( ®)c (Bd( &P c §f+dhc Fd ©c (Bd( &F) c
s©EPU5( cif d9 ( ®c (BRd( ¢F) c§ G d ¥ @((dEc (Bd( &F) c G)i+dis F)deds) B ( &F) c GM-d7( crl
¢ Mds Fd 1)tk EHI7( cFl d ( &1 c )& dis EH+ (17( cfl dig ( dgc (B{sdQd B)C sl Fd 9 ( dgc
¢ (Ads @d B)X+dc (F)d ©)c (BHsdod B)X(E( cFl d)d ( @c (BKsdgd B ) d ¥ @((dEc (BHsdgd B)X d
+Ms {d Qc (BHsdod B)N @-( cil d9 ( dc (Bd( &h c )¢ dFd ¥ ( ®c (Bd( &h c §)f+dc F)d ©c
s ®d +hH c @2+ (( cil d ( dc (BHsdQd B)Fd 9 ( @c (BHsdgd B)Y+dhc F)d ©c (BHsdod
s BPF2-M2-1212+ (lB( crf d¥ ( &Y c B)&F ths E)X/2))/(A- P12 ((14( cpf dg ( dc (Bd( &P c §)( d

Equation 14 is about potential energy which is function of joint angles and is given by,

P=nhg (¢t B ( ®+HmBg (¢ c R Fdle ¢ F+d Wd
P = (981 (hGhc B ( @)Y160 + (981 (G ¢ PBdle. ¢ (el Wk Mc (F)H)/100

Elerment of gravity force is given by,
gF=— (981 m3s(dp (lg. c(df + M) + Mc(dF)))/100 + (981 ). mic(dF) sdR)/100

Similarly each element of gravity force,aF, g4 g7, g3can be calculated.
Torque required for yaw motion of torso is given

&= ol ( R (-2 12 ((14( cFl di§ ( d)c (Bd( &F c Qe Fd 9 ( ©c (B &h c §)+dc d ©)c (Bt d
c (Ad @2+ (h( cil dg ( d)c (BKsdod B)¢dFd 9 ( €©)c (BHsdOH @) + Mc F)d ©c (BHsdgd B)/2
-D22-1722 + (I ( cff d¥ ( dX c §)¢ ths [))2))'2 + Mivs EA(7( cff d9 ( dc (Bd( &) c )¢ dFd 9 ( ©c
s Od +F c @)+dc ()d ©Qc (BI( &P < @2+ (( cff dd ( doc (BKsdQd B)¢IF)d 9 ( d)c (BHsdgd
s AP +Mc (I ©c (BHsdg)d RB)/2-De/2-12/2+ (( cFf d¥9 ( &N c ) dhs E)IF2))T Iy ( SFY (8- D2 12 (19
(cil da(dg dB ( &R c ©)¢F)d 9 ( ®)c (Bd( dh c §)fi+dc F)d ©c (Bd( &F) c @2+ (( crl dg (
(cd dB{(sdgd B)tdFd 9 ( ©c (BHsdQd B)X+dc ()d ©c (BHsdod B)R/a-De/2-172+ (( cfl d9 £ d
c Md B)¢ths W) /> Mlac EA(7( crl did ( d)c (Bd( &F) c §)¢IF)d 9 ( d)c (Bd( ¢h c §)fi+dHc Fd
(cd dB (&R c @2+ (( cfl dig ( dc (BHsdod B)cdFd 9 ( ®c (BHsdgd B)X+dc F)d ©c (BH d
S Qd R)2-De/2-122+ (H( cpf d ( WY c B)¢F ths ())F2))).

Torque required for rolling motion at hip joint is given by,

F= gl ( cFl (&-P212 ((19( cFl ¥ ( d)c (Bd( &P c §)ELFd 9 ( ®c (Bd( &P c §)+dtc Od E)c (Bt d
c (Ad Qe+ (( cil dg ( dgc (BI¢AQd B)(-d Fd 9 ( d9c (B TQd B)X+d Mc Fd ©c (B dQd
s PYH2-D2-1212+ (l( cpf d¥ ( &Y c B)EF dis F)IF/2) %2+ nlas F)A(4( crf dlg ( dgc (Bd( &P c ) d I F)d
s ¥d @©c (Bd( &P c §)+dc F)d ©Qc (Bd( &F) c G2+ (I( cil dg ( doc (B (sdQd B)¢ I F)d 9 ( dc
¢ (Ads @d B)X+dic Fd ©c (BHsdod B)E/a- De/2-17/2+ (f( cff d ( &Y c B)¢ ths EIF2)T 1y ( SFY (-
Be 1z ((17( cil dig ( dgc (Bd( &P c Q)¢ F)d B (dj dB ( &hH c §f+dhc Fd ©c (BI( d-h) c G+ (1
( crl dig ( dgc (B{(sdQd B)csIFd 9 ( d)c (BHsdod B)X+dic F)d ©c (BHsdQd B)X/AH- De/2-17/2 + (k
( crl d9 ( &1 c B)&ths F)F/2)%)?- e RA(I7( cfl dlg ( dgc (Bd( &h) c )@ 9 ( ©c (Bd( &P c G g
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+he Ed ©c (BI( &F c @2+ (( cff di ( dgc (B(sdQd B)¢ s F)d 9§ ( dgc (B{sdQd B)X+dc (Fd
(cd dB{sdQd R)R/2r-De/2-122+ (1 ( cfl d19 ( &Y c B)E ths F))H2))).

Torque required for pitching motion at hip joint is given by,

G= cllha( cRl(&-DEI2((17( cFl di ( dc (Bd( &P c §)¢AEd 9 ( ®c (Bd( &P c G the F)d ©)c (B d
c (Ad @2+ (h( cil dg ( d)c (BKsdqd B)tdFd 9 ( c (BKHsdgd B)X+dc F)d ©c (BHsdgd B)X/2
-D2- 1212+ (h( cfl dY tdd)  ®)(+dMs F)R/2) %2 + Hlas FA(7( cil dig ( d9c (BI( &P c Q)¢ s F)d 9 (
(cd dB ( &R c §)f+dc Fd ©c (BA( &F) c )2+ (7( crl dlg ( dc (BH(sdqd B)tdFd 9 ( E)c (BH d
s@dg) RB)X+dhMc F)d ©Qc (BHsdod B)2- De/2-122+ (( crf d9 ( &N c )¢ dus F)F/2)) - lyxn( sff (H-De 12
((7( crf dlg ( doc (Bd( &P c Q)¢ Fd 9 ( ®)c (Bd( dF) c )f+dMc Fded) B ( &h c G+ (I7( crl d
c Md @©c (BH{sdgd B)tsIF)d 9 ( doc (B{sdQd B)X+d1c F)d ©c (B{sdQd B)2-PE/2-17/12 + (I ( cFl d
s Wd +1 c §)¢ ths [)}/2))%%-Mlac EA(7( clcdMd ©c (Bd( ¢F) c )ddF)d 9 ( €)c (Bd( ¢h c §)l+dM
¢ (d ©c (Bd( &F c @2+ (( cil dig ( dic (BH{sdQd B)csIE)d 9 ( d)c (Bi{sdQd B)(+dc Fd ©c
c Ads Qd B)R2A- De/2-12/2+ (H( crf d% ( &1 c §)& d1s [IF/2) + Mc F)d ©c (Bd( &F) c §)/2+ (( crf d
c Md @c (Bsdgd B)tFd 9 ( ®c (BHsdgd B)X+dhc F)d ©c (RKsdQd B)/z- De/2-17/2 + (( cFl d
s ¥d +¥ c @) ds F)d) | / 29)1s)@d) 9 d ©c (Bd( &F) c §)+dMc F)d ©c (Bd( &F c §W/a+ (( cfl d
¢ Md ©c (BHsdQd B)tF)d 3 ( ®)c (BHsdqd B)X+dMc F)d cd dB@ {(sdQd B)F2- P#/2- 172 + (I( crl d
s Wd +1¥ c B)¢ ds ) -s (Hd ()KL de 17 (7 ( cfl d@ ( doc (Bd( &P c §)¢ I Fd 9 ( d)c (Bd( &F) ¢
s @Y +Mc (A ©c (BI( &R c @/2+ (I( crl dg ( dgc (B(sdQd B)¢ s F)d 9 ( dc (B(sdQd B)) +dH
¢ (d ©c (BHsdod B)p/a-be/2-172/2 + (( cfl d9 ( &N c B)¢ ths [)F/2)°)%2- e F)A(7( crl dig ( do)c (FBd(
+cdh) @) tdFd 9 ( ©c (Bd( &h c f+dic F)d ©Qc (Bd( &F c 2+ (I( cfl di9 ( dgc (BHsdgd B)(
-s ()d 3 ( dgc (B dQd B)X+dMc (I ©Qc (B¢ HQd B)F2A- D2 - 17/2 + (I ( cfl d ( dr1) c )¢+ dn
s F)¥#2)))).

Torque required for pitching motion at knee joint is given by,

Ue M (9 ( ®{(sdQd B ( df( s Od (BI( &R c §)qF D212 (7 ( cil d9 ( dgc (BI( d+F) c §)¢ & )d 9 (
(cd) B ( &h c§¥i+dic Fd ©c (Bd( &F c G+ (( cfl dg ( djc (BHsdod B)¢dFd 9 ( ©c (BH g
s @d B)(+dMc F)d @©c (Bi{sdQd R)R/2- N&/2-122+ (lk( cff d¥ ( W c B¢ ths FF2)?)%- Ml4c F)d ©c
s ®d +F c @) ( crf dg ( dc (BI( &P c §)¢ sIFd 9 ( djc (BI( d-F) c Gf+dMc ()d ©c (BI( &F ¢
s @PF2+ (B ( cpf dig ( dgc (BsdQd B)c sl F)d 9 (cd) B {sdQd B)X+dMc [Fd ©c (FsdQd B)E/2-
De/2-172/2 + (I ( cFl d¥9 ( dX) c )¢ ths ()d) | / 2F) ) 9t ) & ( K)c (Bd( &P c §)¥+dc ()d ©Qc (Bt d
c (Ad g/a+(l( cff di (dy dB{sdgd B)tdFd 9 ( ©c (BKsdgd B)X+dic F)d ©)c (BHsdod B)x/
- D212 + (B ( cFl ) ( &Y c )¢ dhs [IF2)Y)%%- Mlac ()d  Qc (Bi(sdQd B)((&( cFl d9 ( d9sErd+
c (Ad 9)csdFd 9 ( @)c (Bd( &P c §f+de Fd ©c (Bd( ¢F) c G2+ (( cil dig ( dgc (BHsd9d B)¢ d
s {)d 19 (dgc (Bt dQd B)X+dhMc Rd Qc (B¢ AQd B)E/2A- DE2- 1722 + (17 ( cil 9 ( 1 c F)d+dn
s®d) |/ 2§) )9 (Ed e Zd(i7( crf dig ( dc (Bd( &) c §)¢ I Fd 9 ( ©c (Bd( &h c §)f+dc F)d ©c
s Bd +R c @+ (( cff dig ( dgc (B{sdod B)HFd 9 ( dc (BKsdgd B)X+dMc Fd ©c (BHsdod
s BP2- M2-1212+ (l( cpf dX9 ( W) c B)F s F)I/2)))% +nlas F)d ©Qc (Bd( &P ¢ §)q(d( crf d@ ( dgc
s ®d +F cOEdPeE Bd Qc (Bd( &h c §)f+dc ()d ©Qc (Bd( &F) c G2+ (( cil dlg ( dc (BHsdgd
s B¥-s A 9 ( @c (BHsdQd B)X+dnc F)d ©Qc (BH{sdQd B)R/A-De/2-172/2 + (I ( cil d)§ ( &) sidf))dk P
s E#2)-( cfl d ©c (BHsdgd B)(1d P17 ((17( cFl dig ( d)c (Bd( &F) c §)¢HFd 9 ( ®c (Bd( &¢F) c §)F ¢
+Mc {d ©Qc (Bd( &P c @2+ (( cil di ( dc (B{sdQ)d B)¢ s {d 9 ( dc (BI{sdQd B)X+dc (Fd
(cqf dB {sdQd R)R2- De/2-1?2/2+ (5 ( crf d§ ( &Y c B)E ths F)F2)2)%+ Mias F)d ©c (B sdQd B)((&
(crl dig ( doc (Bd( &P c )¢ F)d 9 ( ®)c (Bd( &F) c §ff+dc F)d ©c (Bd( &F) c G2+ (( crl d g (
(cg dB{sdqd B)¢Fd 9 ( ®c (BHsdQd B)X+dhc F)d ©c (BHsdQd R)F/H- De/2- 172+ (I ( cff d'9 (
+ Y ( @) ths FF2).

Torque required for pitching motion at ankle joint is given by,
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U= Ul ( 9 ( ®(sd9d B)(+tc ()d ©c (BI( &F c 2+ (( cfl d ( d)c (BHsdd B)¢ E)d 9 ( ©)c
c Ads @d B)X+dMc ()d ©c (B{sdQd R)2- De2-12/2 + (b ( cff d ( &Y c )¢ ths F)H2)2)%) + ke [

(cg dB ( &R c G2+ (( crl di9 ( dgc (BKsdgd B)cIFd 9 ( @c (BHsdQd B)X+dc Fdo( g B d

s Qd B)2- D2-1212+ (( el d (&Y cB)Eths ) | / 2)9 ) IPr (@ @H &P c §)q1d Del# (14
(crl dig ( doc (Bd( &P c )¢ IF)d 9 ( ®)c (Bd( &F) c §ff+duc F)d cg dB ( &F) c G2+ (h( crl dg (
(cd dB{sdqd B)¢dFd 9 ( ©c (BHsdqd B)X+dhc F)d ©c (BHsdQd B)E/&- De/2- 172+ (I ( cff dI9 (
+ 8 ( gp)(+ths P22 +hlss FI ©Qc (BI( &F) ¢ @)q(E( cfl d9 ( dgc (BI( &F) ¢ Q)¢ sl ()d 9 ( doc
s Bd +A c §)+dc d ©c (Bd( &P c @2+ (I( cil dg ( djc (BHsdgd B)c A Fd 9 ( @c (BHsdod
sEP+Mc A cqf dB (sdQd B)R/2- D&/2-1212+ (#( cpf d ( W) c ©)F dis EF2)-s Bd s (@c (Bt d
¢ (Ad @)(adht 17 ((I7( cil dg ( dgc (Bd( &F) c §)¢sIF)d 9 ( dc (Bd( &h c §f+dc () cg dB ( &h c
s ©@pF2+(lh( cif dig ( dgc (BHsdQd B)tdFd 9 ( @c (BHsdQd B)X+dic F)d ©c (BK(sdqd B)x/z- e

1212+ (B ( crl d9 ( &Y c §)¢ ths PI/2))%-Mlqc Fd Qe@d +F c §)q(d( crl d9 ( dc (Bd( &h) c §)d
-s {)d 9 ( @c (Bd( &F) c §)f+dnc F)d ©c (BRA( &F) c 2+ (I( cff dg ( djc (BKsdQd B)c = Fd 9 (
(cg dB{sdQd B)X+dc Fd ©c (BHsdgd B)R/2- De/2-172+(=( cil d)§ ( &Y c B)& ths ()}#/2))-( c4 d
( cfl d ©c (BKsdQd B)(1d D17 ((7( cfl dlg ( dgc (Bd( &F) c G)¢ A 9 ( d)c (Bd( &F) c §Hif+dnc (Fd
(g B (&R cOW+(( crl di ( djc (BHsdgd B)cIFd 9 ( @c (BHsdgd B)X+dic Fd ©c (BH g
S Qd R)R2-D2-122+ (lB( crf d¥9 ( &Y c B)F dis EF2)2)% + hlas F)d QaRd-s ©d B)((&( crf dg (
(cd dR (&R c@)F d

Torque required for rolling motion at ankle joint is given by,

B= ¢~ De 12 (4 ( cFl d9 ( do)c (BH( &F) c §)¢ & F)d 9 ( d)c (BI( P c G +dc Fdcd) B ( &R c
s QYY2 + (b ( cil dig ( doc (B{sdQd B)C sl F)d ¥ ( djc (BH{sdQd B)X+dMc Fd ©Qc (B sdQd B)x/-
De/2-172 + (I ( cfl d ( &N c B)¢ ths [I2)7)%2) + (h( cFf di ( d)c (BH(sdgd B)tdFd 9 ( ®c (BHsdgd
sPY +Mc Fd ©Qc (B{sdgd B)R2- De/2-12/2 + (E( cff d¥% ( dXW c ) tts F)F/2)2)%2) + (I pi c(( Mc Md
c()d P{lds d 9 ( & ¢ ldc Md] “c (it ldc (hd 9 ( B3s)(/& £ ()d]( ge|( dH | cHcH ds|( dH | cFed
s ()dl 4 | cAcH Mis|( ¥ | chsK Fs|( d¥) | cHsiFfs|( dB | s Bfs] ( g | sk W) €(bi s((he M 9 (
s Qds( g ‘9 ( B flc Md] 4c (Bdt ldc (9d 9 ( dIs) (/8 £ GQadl(Fcl( d¥ | cfcH As|( i | cFcH Ds+(
c ()dl B (I Ays|( B | s As|( d9 | s Fs|( dB | s Bls|( M | H((LHN2(cd?)  F U dde 17 (14
(crl dig ( dc (Bd( &F) c §)¢sIF)d 19 ( @)c (Bd( &F) c §f+dMc F)d ©)c (Bd( &F) c @2+ (h( cff dg (
(cd dB{(sd9d B)tdFd 1§ ( ©c (BH(sdod B)X+dMc(dr) ©)c (BHsdQd B)X/2-De/2-17/2 + (f( cFf d9 € d
c Md @) ths EI2)7)% + hlas E)d(I7( cil di ( dgc (Bd( dF) c )¢ sIF)d 9 ( d)c (Bd( &F c §ii+dhc [Fd
(cd dB (&R c Ga+ (( cfl dg ( dc (BHsdod B)cdFd 9 ( €)c (BKHsdd B)(+dMc F)d ©c (BH d
s Qd B)E/a- De2-1712+ (I ( cil di ( &1 c §)¢ ths F)}/2))-s (Hd )<L 16k 17 ((7( cfl dg ( doc (Bdt d é)(
s Q¥-s @)d ¥ ( ®)c (Bd( &P c §)f+dc F)d ©c (Bd( &P c W2+ (( cfl dg ( d)c (BHsdgd B)¢ sIF)d
s Wd @©c (BHsdod B)X+dc F)d ©c (BHsdQd B)/&-DPE/2-17/2 + (1( cFl d¥ ( ¢ c B)¢ ds ()2)7)z-
Mlgc Y

5.CONCLUSION
Biped which had been previously modeled have less number of DOF, which restrict the motion of biped in working envirtsame
the mathematical model which had been used, itstkeaccount either kinematic or dynamic approach. Both approaches weré
considered. In this work, design of 11 DOF bipeds is done considering kinematic and dynamic aspects.

ACKNOWLEDGMENT

| give my true and sincere gratitude to Mr.S.N.Kadam for htiod¢ion and encouragement. Their passion and broad knowledd
robotics nourished my growth. | would like to thank them for giving me his ideas to do this work as well as for his gsighgoce,
and inspiration throughout the course. To sum up, | wiikédto thank my friend with whom | had with. Of course, | don't ha
words to describe the support | received from my pardhts-ather Ramesh Thavai and My Mother Reshama Thsvai.

261 www.ijergs.org

wwu

o,

nt. A
® not

e



http://www.ijergs.org/

(601 UOE U b @EEG up @ Ul UWOBEGD wELO Boull &E1 U0 IELOEOAA KT OQU 1 ei)>O0 Bud @ud, YEHUHE U W w W W W w W ww w w y
ISSN 2091-2730

REFERENCES:

[1] T. Kato, A. Takanishi, H. Jishikawa, and |. Kafbhe realization of the quadiynamic walking by the biped walking machirféourth
Symposium on Theory and Practice of Robots and Manipul@&oidorecki, G. Bianchi, and K. Kedzior, eds.), (Warsaw), pp.i3&1, Polish
Scientific Publishers, 1983.

[2] H.Miura and I. Shimoyama, Dynamic walk of a bipedernational Journal of Robotics Researsbl. 3, pp. 6074, 1984.

[3] M. H. Raibert, Legged Robots That Balanc&€ambridge MA: MIT Press, 1986.

[4] J. Hodgins, J. Koechling, and M. H. Raibert, Running experimeititsa planar bipedRobotics Research: the 3rd Int. Symp. (O. Faugeras a
G. Giralt, eds.) (Cambridge, MA), pp. 34855, MIT Press, 1986.

[5] A. Takanishi, H-0. Lim, M. Tsuda, and I. Kato, Realisation of dynamic biped walking stabilised by trunk motesagitally uneven surface,
Proceedings of the 1990 IEEE Int. Workshop on Intelligent Robots and Systems (IR@G33 330, 1990

[6] T.McGeer, Passive dynamic walkirigternational Journal of Robotics Reseayefol. 9, pp. 6282, 1990.

[7] Sano A., Furusho JRealization of natural dynamic walking using the angular momentum inform&tioceedings of 1990 IEEE International
Conference on Robotics and Automatieol. 3, pp. 14761481, 1990

[8] Y.F.Zheng and J. Shen, Gait synthesis for the23iiped robot to @nb sloping surfacdEEE Trans. Robot. Automatol. 6, pp. 8696, 1990.

[9] S. Kajita, T. Yamaura, and A. Kobayashi, Dynamic walking control of a biped robot along a potential energy conserviligE&bit
Transactions on Robotics and Automafipp. 431438 Aug. 1992.

[10] Yamaguchi, A. Takanishi, and I. Kato, Development of a biped walking robot compensating feaxisreoment by trunk motion,
Proceedings of the 1993 IEEE/RSJ Int. Conference on Intelligent Robots and System9R&E)566, July 1993.

[11] JH.Park and K.I. Kim, Biped robot walking using gravigmpensated inverted pendulum mode and computed torque ctiiil|nt. Conf.
on Robotics and Automatippp. 35283533, 1998.

[12] M. Garcia, A. Chatterjee, A. Ruina, and M. Coleman, The simplest wgikiadel: Stability, complexity, and scalindSME Journal of
Biomechanical Engineerind.998.

[13] Sardain P., Rostami M., Bessonnet G., An anffltmorphic biped robot dynamic concepts and technological dd&Bk, Transactions on
Systems Man and Cybernetiesl. 28a, pp. 823838, 1998.

[14] Zonfrilli F., Oriolo G., Nardi D., A biped locomotion strategy for the quadruped robot Sony2BEBRSEEE International Conference on
Robotics and Automation( ICRA)p. 27682774, 2002.

[15] Sakgami Y., Watanabe R., Aoyama C., Mataga S., Higaki N., Fujimura K., The intelligent ASIMO: -3 overview and integration,
IEEE/RSJ International Conference on Intelligent Robots and Sygpem34782483, 2002.

[16] Hirukawa H., Kanehiro F., Kajita S., Fujiwara K., Yokoi K., Kaneko K., &ttar K., Experimental evaluation of the dynamics simulation
biped walking of humanoid robot®roceedings of IEEE Intamational Conference on Robotics and Automatidaipei, China, pp. 149,
2003.

[17] Fariz A., A. C. Amran and A. Kawamura, Bipedal Robotlkihg Strategy on Inclined Surfaces using Position and Orientation based Iny
Kinematics AlgorithmpProceedings of the 201DLth Int. Conf. Control, Automation, Robotics and Vision Singapprel82186, 2010.

262 www.ijergs.org

wwu

erse



http://www.ijergs.org/

( 601 UGE U b @EG up G Ul ULOBEGH w1 G Blul &1 U0 Il UOROAuEA BLEK] O TE>-U0 Bud @, YEHIHE U LU W WU W L WU WL LU U LU LU W u U
ISSN 2091-2730

Review on Importance and Advancement in Detecting Sensitive Data Leakage
in Public Network

Ms. Revathi Yegappan
PG Scholar, Computer Network Engineering
Dept of Computer Science Engineering
NHCE, Bangalore
Email: revathiyegappan@gmail.com

‘Dr. S. Mohan Kumar
Associate Profess, Department of Computer Science and Engineering,
New Horizon College of Engineering,
Bangalore.
Email: drsmohankumar@gmail.com

ABSTRACT- Data isone of the most valuable assets in every organization. It is required to detect and prevent the fdata |gss
being stolen or leaked from the organization to the outside world. Data loss may occur intentionally or unintentioreligtésntt
employees or by the trusted third parties due to mishandling or by mistakes. These data loss causes damagaitatioas drands
and reputation. Even though there are various techniques to prevent the data loss, but it is essential to detect dhedeakage
data as soon as possible before leaving the trusted network. Data loss prevention controlseshffatdively implemented in
advance in detecting and preventing the sensitive data from being leaked out of an organization.

Keywords: Information Security, Cyber-Crime, Hacks, Attacks, Data Security, Security Risks, Data Leakageé)ata Leak
Detection, Nework Security, Privacy.

INTRODUCTION

Sensitive data could be of different types, it could be related details about a client, employee, Health records afue, ificiarice,
credit cards details etc. Sensitive data is the information where the discisgrotected by laws and regulations and mainly by the
organization policy. The loss of sensitive data leads to financial damage and the reputation of an organization. Thenkiggeof
information affects the organization, customer and the eaftqrarties whose information are compromised. Thus the leakage of
sensitive information should be prevented from unauthorized transmission of data to the public domain.

Information security controls are employed to protect the sensitive data. An orgemize¢d to categorize its data asset and define
their sensitivity and identify the level of protection by means of data classification. This classification of data érdpsa@dequate
controls are provided to sensitive data .To secure these sesitayeit is important to know what kind of data is considered to [be

sensitive, where these sensitive databdés are | ocated and |wh

Data violation is when the sensitive, protected data is viewed, stolen or accessed by unautliividedlirData breach involves
accessing the personal health information, personally identifiable information, intellectual property. To avoid sucHatiates vip
Government compliance regulations, industry guidelines provide strict governance oneeansitpersonal data.

In any organization data security program is primarily implemented on the devices and media controls. This includes policit
encryption techniques and other necessary safeguards to protect the sensitive information that aressiagd devices, systems
and transportable media. A Data security program should be implemented by considering different factors like Technardkssafegu
access controls, monitoring and logging, backup and recovery, data disposal, security trainingrandss, auditing and testing, and
response program.

Whil e we understand i mportance of the data security eaind d
today scenario. Evolution of science and technology trends impasiteebs in both positive and negative ways. From our analysis| we
understand that, most of the current technology trends in Information Technology has created an anxiety on the infaumgfion se
space.

For example the risi ngcansume marketi&8ommeroechadyn@ade anthingladd evesthing possiblg to
buy in todayés world. While this is nice to have, ompelledt@as c
provide by accessibility by all means likapbile, Kiosks, Laptops, | pads, etc. and consumer could be any one. So the information of
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organization is available in all the places wherever there is connectivity. This increases susceptibility, sharingofsdataltmedia
and accessible of unimded data owners.

wwu

We could also add more to above trends. Cloud revolution has significantly helped the business teams to reduce thefudafrastr

cost. The flip side, it has created a risk in terms of Information privacy and challenges in compliitcese of the reasons why
many organizations have not shifted their ERPOs to cl oud

While we understand the significance of Business Continuity Programs (BCP) in many organizations which is operatir

m

g 24

damages or failures of these systems hereated major impact on the financials and loyalty of these companies. While some

organization faces the resource crunch situation, human resource do open the gates for third party vendors and comradimrs

(0]

their end clients. This will end up providing complete access and rights to these resources as like an employee. Just in case [the ri

not reset after their contract period or if the monitoring of accessibility is not done properly, it could internallgteisksituation
for the inbbrmation available in the respective organization.

RELATED RESEARCH WORK

x  Statistics from security firms, research institutions and government organizations show that the numberéeak data
instances have grown rapidly in recent years. The rising ¢atita loss incidents According to a 2010 Ponemon Institute

study, the average total cost per data breach has risen to $7.2 million, or $214 per record lost. In addition to the
incidents increasing, the number of leaks appears to be increasiggesae

x Papadimitriou.P[et.al]l, (2009) , 6AhisNaperepgroposeataallodateon atratelgiess
(across the agents) that improve the probability of identifigagages. These methods do not rely on alterations of
releasd data(e.g., watermarks). In some cases "realistic but fdltdrecords are injected to further improve our chances
detectingeakageand identifying the guilty party.

x MareckiJf et . al ], (2010), 06A Deci sion The o rThis pager fécpspm domaink with
one information source (sender) and many information sinks (recipients) wherear{ijgsis mutually beneficial for the
sender and the recipients, (ii) leaking a shared information is beneficial to the recipients but undesirable to thader
(i) information sharing decisions of the sender are determined using imperfect monitdrinige (un)intended
informationleakageby the recipients.

x Jiangjang Wi et . al ], (2011) , 0An AcModel Dfadra ILrrdlisspgper pleserds ae
activedataleakage prevention model for insider threat that combines trusted storage with virtual isolation technolog
expresses the protection requirements from the aspdetadbject. It shavs an implementation framework and give formg
description as well as security properties proof.

x X, Shu and D. Yao[et.all], ( 2 0 1-2In this paperaAt netwoFbasedk dattbaktdetaction
(DLD) technigue is adopted to detdbe accidental leaks due to human errors. The algorithm minimizes the exposu
sensitive data to other network.

x Al neyadi . S[et. allgr@m0t3hassohAdapt aloine mN d e-IThisfpaper ustsidraans |
statistical analgis fordataclassification purposes. The method is based on usiggahs frequency to classify document
under distinct categories. It uses simple taxicap geometry to compute the similarity between documents and
categories.

x Yan Wej et . al ], (2014), 6Towards Thwarting Dat a -Thesapkparguses
Gemini, an instrumentatiefiee appoach, to tracklatapropagation dynamically and then prevdata leakage. Gemini
leverages the page fault interrupt mechanism of the operating system, instead of DBI, to track memory page acce
then thwart thelataleakage. As a result, Geminiapplication transparent, i.e., it solves the application compatibility issug

x Alneyadi§ et . al ], (2015), 6Det eAt DagaDhe ak &g arlkhis papes, A statistical datg
leakage prevention (DLP) model is presented to classify data on the basis of semantics. This study contributes to
leakage prevention field by using data statisticalysis to detect evolved confidential data. The approach was base
using the welknown information retrieval function Term Frequerdayerse Document Frequency (TBF).

x Shu, X[et.al]l.,( 2015), 6Fast -lhespepera detectionasfcouflad aith s tomparakl
sampling algorithm it compares the similarity of two separately sampled sequences.
x Yur i Shapiro[ethaded (@2d8t18) | @@kmtgeentdet ect i onn thisspapeqg an

extension tdhe fingerprinting approach is done based on soreklkn-grams.
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OBSERVATION

x  Exact string matching technique fails to detect data leak in network due to low tolerance for unknown noise.
x  Comparison based on regular expression supports wilcbeaiitlis not scalable and practically difficult to deploy.

x  Even though therexists many such solutions to detect and prevent the leakage of confidential data but none of the n

wwu

netho

provide absolute protection .Thus the purpose of this research igumeradvancement in detecting the sensitive data

leakage in public domain by performing deep content inspection and providing the ability to discover the data leakag
as possible .Alert have to be provided about the vulnerability of the datauexposhe user and the administrators.

CONCLUSION

In this paper different data leakage detection models and techniques are premeditated .Thus it is very important to Dhplen
controls and information security controls to manage data loss riske Tleas set of controls should be monitored over time and
focus is on defense in depth approach. The data leakage detection and prevention should ensure sensitive data reengoabafe.
this module is to discover the leakage of confidential 8gtasing a real dataset in public domain and the proposed method t
improve the accuracy and better detection.
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EXPERIMENTAL STUDY OF PROCESS PARAMETERS AND EFFECT
OF TOOL DESIGN ON PROPERTIES OF FRICTION STIR SPOT WELDS
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Assisant ProfessgiDepartment of Mechanical Engineering, Sri Venkateshwailtege of Engineeringdangalore’ 562157 INDIA
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Abstract: Friction stir welding (FSW) h&a produced a great impact in several industries due to the advantages that this groces

presents. In particular, the automotive industry has developed a variant of the original process, called Friction Sttd8mpt
(FSSW), which has a strong interesltated to the welding of aluminium alloys and dissimilar materials in thin sheets. Alumini
steel welding is an actual challenge, being FSSW an alternative to produce these joints. However, the informationedatathlde

w
um
r

the influence of process aneters on the characteristics of aluminist@el joints is scarce. In the present investigation Aluminium

8011 was used. Keywords: friction stir spot welding; Aluminium; Microstructure, Macrostructure.

Keywords: friction stir spot welding (FSSW); Aluminim; Tool design; Weld assessment; Microscopic structure; Macrosc
structure; Metallographic studies

1. Introduction

Dpic

The application of lightweight metals such as aluminium alloys in transportation industries, especially in automotiye iadystr
rapidly developed in order to reduce CO2 exhaust gas and fuel consumption. However, steels are still widely used for structt
components because of the lower absolute strength and higher material cost of aluminium alloys. Therefore, assembling t

aluminium aloys and steels is necessary to develop hybrid body structures. It is known that fusion welding between aluminiy
and steel are not reliable because brittle intermetallic compounds are formed along the interface, which results irstie {itver
welds. Recently, joining aluminium alloys to steels are tried by a friction stir welding (FSW) technique, which is ateoliclsting

m all

process, and successfully achieved high strength welds. A spot welding process using FSW technique has beeelopedy dev

which is called friction stir spot welding (FSSW) or friction spot joining (FSJ). This method is expected to apply tofgihindy
parts made of aluminium sheet in transportation systems because traditional resistance spot welding of alloyinisumally results
in poor reliability of joints. FSSW is a solid state joining process as well as FSW, and it is believed that FSSW idasjibékitey
dissimilar metals. Consequently, FSSW was applied not only for the joining between dissimilauiwah alloys but also aluminium
alloy and steel.

2. Experimental Details
2.1 Materials

Aluminium 8011:

Metal sheet of aluminium (Al 8011) was used for the experiment. Thickness of the sheets used in the experiment was 3.0 mm.

Table 1: Chemical compositicof the material

Chemical composition in % for grade 8011

Fe Si Mn Ti Al Cu Mg Zn Impurity
0.6-1 | 0.5-0.9 | max 0.2 Max 0.08| 97.57- | max 0.1 Max 0.05| max 0.1| other,
98.9 each

0.05;

266 www.ijergs.org



http://www.ijergs.org/
mailto:atmanand_623@rediffmail.com

(601 UOE U b @iE@ up G Ul UIOBEGD weLd Elul &5 U0 il UOROGIUEA BEKT O Teu>00 Bud @ud, YEHME U W W W W LU W uw W W w W w g
ISSN 2091-2730

Tab2 eMechani cal Properties of the materi al

Mechanient i o 2@®der @Groald8ed 1 1

Assortment| Dimension | Direct. Ug Ur Us y KCU Heat
treatment

- Mm - MPa MPa % % kJ / m2 -

soft , 3040 2-3

GOST

61873

hard , 100-120

GOST

61873

2.2 Preparation of Materials

wwu

The mateal aluminium was in the form of a big sheet with uniform thickness of 3 mm. The Aluminium was then shear cut|to the

dimension of 215x35 mm. Further the workpieces were milled to obtain a perfect flat surface on the edges.

Figure 2. Aluminium work piece

3. Experimental details of FSSW

3.1 Tool design

W

The tool design generally involves the selection of tool material and tool dimensions to suit the thickness of basagedtes
preliminary investigations the tool was selected. The detail of thewtoich is used in this investigation is given in the following
table. Tungsten carbide tool is used it is not subjected to wear in welding of aluminium sheets.

Table3: chemical composition of tool material

Material W% Ni% Co%

Tungsten caridle 90.0 6.0 4.0
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Table4: Details of the tool used for the welding

Tool material Shoulder dia in mm Probe dia Probe height Shoulder type

WC 25 "'._ f 80 threaded

Figure3.a and b Showing top view and frorgwiof the tool used.

3.2 Experimental set up and welding operation
The entire experiments were carried out on FSW machine. For each trial following procedure is carried out.
1) Checking linearity of welding plate.

2) The metal sheets to be welded are glgo®perly in position with the help of jigs and fixtures and bolted tightly for corr
alignment throughout the procedure.

3) Now the FSW welding head containing the tool is brought in position by hydraulic mechanism. The tool is then matheighst
the surface of the metal. From this position the tool feed is given. Now the welding cycle is started and after the rcorngbieti
cycle the tool is drawn back automatically by the hydraulic mechanism.

4) Parameters such as tool rotation speed, plulggpth and welding time were given for each work pieces. For each FSSW pr
the same set up procedure was followed. With the variation in one of the parameters. FSSW analysis parameters. The n
performance of a FSSW connection is mainly depenhda the process parameters such as rotational speed (RS), plunge dept
and dwell time (DT).
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Table5: summarizes the parameters that were used in the various experiments carried out on FSSW of Aluminium.
parameters for the analysis of precpsrameters

Welding time Plunge depth Welding condition Rotational speed Tensile strength
sec mm RPM KN
2 5.9 Case 1 1500 3
4 5.9 Case 2 1500 53
6 5.9 Case 3 1500 5.3
2 5.9 Case 4 2000 4.3
4 5.9 Case 5 2000 4.3
6 5.9 Case 6 2000 4.6
2 5.9 Case 7 2500 4.2
4 5.9 Case 8 2500 3.6
6 5.9 Case 9 2500 31
4 5.8 Case 10 1500 4.5
4 5.7 Case 11 1500 3.5

3.3 Weld assessment

All welds were inspected visually for surface roughness, presence of surface grooves extent of any side flash. Thaewdgh of
should be constant. A reduction of weld width directly after the start of welding is sign that the tool shoulder wasffioieint s
contact with workpiece surface and internal voids are assumed to be present. The amount of expelled material ekcedd tiod

amount needed for good welds. The bottom of the welds was examined for checking whether sufficient clamping has been ap

4. Metallographic studies

Micrography is very essential for the study of structural characteristics of the weld tmgialtant phase of metallography is

microscopic examination. The weld were prepared for the microscopic and macroscopic examination in a step by step pro
follows.

1) Grinding

Hand grinding using silicon abrasive was performed. The grit paped®®f600, 800, 1000 and 1200 grades were used. T
operation was performed as per standards. The emery paper was kept on a clean glass plate kept on a hard and leveflad

wwu

Show

plied

D

cedur

This
surfa

table. The specimen was generally drawn back and forth across the déigé paper under moderately applied pressure for getiing

unidirectional and uniform scratches on the surface. During subsequent grinding on successive grades of emery papehasev
were formed at right angles, alternately to the scratches fobméte preceding papers by turning the specimen byd@fing each
operation. The specimen was cleaned thoroughly with soap in running water and dried before moving on to the next efMbiy s
was done to prevent coarse abrasive particles from éwopis papers to be carried on the finer grit papers.
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2) Polishing

Disc polishing machine was used for this purpose. Silicon carbide powder of 1000 grit size was uniformly smeared ofothcle
fixed to the disk of the polishing machine. The specimbith was hand ground for about 1200 grit size in the preceding operati
was now polished on the rotating cloth at the speeds in the range 00fpm and polishing time of about of-18 min. depending

on the situation, until all the scratchestbha surface of the specimen were removed. The specimen was thoroughly cleaned with
and dried. Final polishing was done on a micro cloth. Diamond paste of 3 um size grit size was smeared on the clotim&he

was polished on the rotating clothr fabout 510 min. until all the scratches were eliminated and a bright mirror surface is obta
The specimen was again cleaned with soap water, dried and kept ready for the next operation i.e. etching.

3) Etching

The specimen was thoroughly washed ineraThen the etching is done immersing the sample in solution of 5ml HF (48%) n 1
H20 for 40850 sec with intermediate washing in running water. This procedure is repeated for five times before the final
sample is obtained. After the etching ees the specimen were viewed under optical microscope for micrograph and under
microscope for macroscopic examination of the weld nugget.

5. Results and Discussions

This chapter deals with the various test results obtained on the experimentstednéucther the influence of various proces
parameters is discussed. Results are interpreted and conclusion are derived.

5.1 Results
5.1.1 Tensile test and results

The tensile test were carried on each welded specimen. Fehede tests were carriedtan order to evaluate the performance d
welds. TheBi002 01 series of Aplug 6nd playo test systems are t
strength, fatigue and fracture in the 5 to 25 KN force range of static amanitytoading. The welded specimens are now tested
Nano Servo Hydraulic UTM to evaluate their tensile strength. After fixing the sample in appropriate position, the loéddis
gradually by the hydraulic mechanism. For tensile test the graphsdo¥sostroke for each sample were obtained from the mach
this shows the variation of load bearing capacity with respect to stroke length. For each sample the plot was analyestigateldn
that at how much stroke length the sample has maximum tévesilearrying capacity.

Fig4.A and B specimen after the tensile test (top view) and specimen after the tensile test (side view)
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Fig4.C A specimen after the failure
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Casel: The graph shows thariation of load with stroke length. The stroke length varies fréf®952 to 3.8892 mm, a total of
8.8944 mm. The load varies from1.2771 kN reaches a maximum of 3.1642 kN and then falls ba€k1®78 kN. The maximum
load occurs at a stroke length(4887 mm.

Case2: The graph shows the variation of load with stroke length. The stroke length variéd.g8éto 3.02 mm, a total of 8.016
mm. The load varies fron®.9842 KN reaches a maximum of 5.3899 KN and then falls back to 3.5608kN. The magiatuotcurs
at a stroke length of 0.5765 mm.

271 www.ijergs.org



http://www.ijergs.org/




