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ABEiRACT

Thc ROCKER-BOfiIE Mobility system was designed to be usedar slo*' speeds(Jcn/s-4cmlsi.lt 
. 
t*upuut* or or.rro,iin[

*hstarhs that a*. on the order, f.size of ,.&wheel. However,when
s*rmounting n sieahle obstacles,the vehicle motion' rff*iiv*ty
srops rvhile the tront wheer clirnbs the obstacr*u.*n* op.ruring
ar. lorv 

lqreed(reater than scmlsl,oyil;;ueru ur* *ili*irro*hen tlris happens. For many future prantery;ilr;;ror., *irr
hav1.J* nperare at human rever ,p--d ;il#;;.'Ihork
resultirg frorn thr irnpact af the front wheel ut u, ouro*r*-could
d1ry1ce the pavloao *r the verricre.'r'his prp-r;;;r;ib- ,;*rroa
of dnive a rocker hogie so that it can *n rtiu.];;;;ffio;oo
obstacles rarh*r th*n*i,np**;w il;ri*ilrg'over them. Mosr ofrhe benefits of this methoj can u* 

".frier;; 

";ilffi;
mechanical modification ro existing design;i,L ;';h.;; inssn*al 

. 
sfrategy"some mechanicat 

-ctrang"es ** ,ugg;t& t*gather the maxin"rum benefit and to greatrf in.r*** tr,,1"rr**tiu*
operational of future rover.

i One of the major shortcornings of current planter rover is that'', they are slaw" In order to be able to overcome ridn;;ily!-- i rough terrain{i-e. Obstacles more than a few percent of wheel
i radius)without significant risk of flipping the vehicle ori darnaging the suspension , these robots *orJ rto*ry and climbi sver the obsracles by having wheels ;;h ;i_;_ of the

suspension over the obstacre ofe p;i; at a time.
NASA's currentry fuvoured design , the rocker bogie ,uses a twowheeled rocker arm {n u pusrire pivot -**h;A^ *; a mainbogie that is connected differtianly' to tt * *uin-uogi. on theother side.

DlfCven iv

'?. 
X.N. lleit tnnh.is a

Engirncring f Tecfrnology
Modtnegar-z0l20rt i

k,.
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IN'TRODUCTION

'l'hr: ltockcr-tlogie Mobility systcrn was designed to be used at slow speeds. It is
enpnhlu ul^ r:verconrittg nbstacles that"are on the order of the size of a wheel.
llnrvcvcr, rvltctt sunnuunting a sizable obstacle, the vehicles motion effectively
stops whikl the lront wheel climbs the obstacle. When operating at low speed

(grentcr tltnn l0cn/second), dynarnic shocks are minimized when this happens. For
nilrry lirturc planetary tnissions, rovers will have to operate at human level speeds

(- lrrr/sccontl). Shocks rcsulting fionr the impact of the front wheel against an

trhstuelu coulcl tlanrtge the payload or the vehicle. This paper describes a method
tldriving s rttckcr-bogie vehicle so that it can effectively step over most obstacles
r;ither than inrpncting and clinrbing over them. Most of the benefits of this method
can br: srehievcd rvithout uny n',*.1-ranical modification to existing designs - only a

changn in control stretegy. Sonre mechanical changes are suggested to gather the
rnaximum benefit and to greatlv increase the effective operational speed of'future

IliTimgpsn**-uo*,r- *u.Hn*r*ln ,r"o Aso-o
APPLICATION

Onrs of tl:e major shortcomings of current planetary rovers is that they are slow. In
order to be able to overcome significantly rough terrain (i.a, obstacles more &an a
f*w percent of wheel radius) without significant risk of flipping the vehicle or
damaging the suspension, these robots move slowly and climb over the obstacles
by having wheels lift each piece of the suspension over the obstacle one portion at
a tirne
NASA'5 cunently favored design, the rocker-bogie .,,u$T a hvo wheeled rocker
arm CIn a paisive pivot Design a robotic vehicle capable of puforming tasks for a

sample return mission within the parameters and requirements of the University
Rover Challenge.attached to a nrain bogie that is connected differentially to the

main bogie on the other side.
The rocfer-bogie suspension mechanism which is currently NASAIs approved
design for wheeled rnobile robots, rnainly because it has sturdy or resilient
capabilities to deal with obstacles and because it uniformly distributes the payload
over its 6 wheels at all times. It also can be used for other purposes to operate in
rough roads and to climb the steps. It is having lots of advantages but one of the
major disadvantages is the rotation bf the mechanism when and where is required.
The rotation can be possible by providing individual motors.

Dr. K.N. Modl lnllUte d
Emlrrccrlng e Teofmobgy

tfodjnagar-m1ry

,l
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intlividr.rxrl wh*els which cause$ *rise in cort and complicacy in design' Here.an

*ii*otp, is muele to modity the exi*ting design by incorporating a gear type steering

**lri*in* which will b* operated by a single motor which simptifies the design

*s wnll 61$ ths tptal cost and operating cost of the mechanism

ilhe rockcr bogie mechanism is one of the most popular linkage mechanisms;

rvhich was initially designed for spaee travel vehicles having its own deep history

enrbedded in its development. By construction it is a wheel robot which comprises

u'f o *.tr*tsd wheels. The term 'orockef'' descri-b, ocking aspect of the larger

iint * pr*u*nt each side of the suspension sysl[ftii, .* rogkerl are cornnscted to

e*ch othel 6gg,ftelehicle chassis through a selectiveli modified differential in

order to balance thebogie.
By construction it has main frame containing two linkages on'€aeh.{tde lhat are

called the i'rocker" (s*e Figure t.l). One end of the rocker is connecEd& the rear

wheel, and the other end is connected to a small

To mainffi centre of gravity of entire vehicle as accordance with &e motion,

when one rocker moves down-word, the other goes upward (Figure I.I). The

chissis plays vital role to maintain the average 
-pitch 

angle of both rockers by

allowing both rockers to move as per the situation. As per the acute design, one

end of a rocker is fitted with a drive wheel and the other end is pivoted to a bogie

which provides rsquired motion and degree of freedom.

Encounter area of rocker bogie suspension system

a

Fiq.1.1: R0CKER.BOGIE M ECHANISM
.Bm i

j

i

l

i

r
t
I
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I links that h*vc n tlrivu wlreel
In the system, "bogie'o refers to the conjoining

attaclted at each end'

Each of the nont wtreels is connected to the gears at their horieontal shnll, 'l'h*

body cont*in* on* motor at the lower tids. The motor shaft i* contrcctecl to the

;;.;;;.r, The gears are connected to the wheel gear$ with the"lrelp of idler 
"['h*;;;;;r, Jan be coitrolted by the help of micro controller or direetly. I"lcre it is

*-o*u.t*O to a cable and the cable is connected to a control pancl. Whrlncv*r it is

ffiir*a to have the turn of the mechanisry then the controllor in the eontrol puiel

, wiit be operated which in turn will rotate the motor. The master Scar conncctetl tu

the motoi will also rotate with the motor. As the idters are connelld to.the motor

they will rotate in the oppcsite direction to the rotation of motor, 'Ihe wheel gc*rr
\-- connected the idler will also rotate along with this which will enabltl tO rotate the

, wheels in the'required direction. Here the idlers are incorporated to svoicl the
, confusion of operation. This enables the operator.to Sgt sure that if ths eontrnllsr is
i rotated clock wise the mechanism rvill also rotate closk wise and vice

: Fig 1.2 Line dirgram of Rocker-bogie suspension system and it* motile Jolnts)
, Line diagram of Rocker-bogie suspension system and its motile joints)

Bogies were commonly used to bare loading as tracks of army tanks as idlers

1 distributing the load over the terrain. Bogies were also quite commonly uscd on tlre
i trailers of semi-trailer trucks as that very time the trucks will have to carry mueh

heavier load.: ..

illmgle

Rocker Bod3,

o{frota*
{. MrUt lnstihrte d

'*ltif,xE**i?trr;
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bogie,mobiliff sYstern

ii:..'in:r,

:t't; I L

speed traversal is required" Piesented situation wab"f.aced presenting tWrii.I,"rnodes or

,l*rrrion within ,u*. working principLe which is a iocter-bogi'e system;1gith a

,oUuu obstacles ffaverse featurei and another is an expanded suppo*l$.9"4qeo1

rf the- vehicle. The pffioseddiii@ by iotating the bogies of each side , 
,aluffIp and

*raifiiutioo'ittcteasis in the stability margin and proved with'" 
,j,,,:ri,r,

pr.*iifr contrasting the SSF 
-metric 

with ifr.. fn model' simulations {'bneiin

soLDwo-RKS. I" future, if the system instaned 'in - heavy 'vehiciiJsr., dd

conyentio:ral 9ff ,oua u"ni.t*.r, it *iff [**:Y decreases the compiexitV$.1''*6tt

ai; po,w.er requrem;",t * retain bumping wjthin it' ' #ii:i'''::i1:1'. '

'. \:
:. :ii.i- ::i' 

-

\",.:,.,.,-;.I,
, ,-, j,,:: -:.,:

' : '1,,." ':l . ,:. an .
+'ll'' itt" '. +, ,

. . i.r. .i :r:,.. f,

. .." r.',
, i;.'l$i,\, P, ':; "'. 

' ' ,

. _,.\i.:ir ,ii ,, . . . .

':1{fi li.-' T
,": :i: ':," , . ;

'r:,ritY#€i.,.-ii.i

;,
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ABSTRACT

The c*neript of "MULTI pLIRpCIsE o PERATIONAL MCHINE,' main ly carriecl
r:ur for producrion based indus*ies. This meant for production of usefril goods
and sen ice at lorv pnrduction cost. inventory cost, maintain cost ,machinery cost.

Norv a rlay e'cry task have becn quicker and fust due to tectinology advancemenr
hut this ndvancernent arso demand rarge invcstments and expenditure, each and
sverv irrdustries desires to rnrke high productiviry rute mainteining the quarity
cnd staudsrd ofthe product at low ilverage co$t.

we have developerJ a concepruar model of a machine which wourd be capabre of
pcrforming differcnt operation simurtansousry, and it shourd be economicafly
eficienl in thh machine we are actually giving drive to the main shaft to rvhich
scotch,l'oke rnechanism is directry attachcer, scotch yoke mechanism is used for
sawing operation. on the main shaft we have use bevel gear system for power
transmission at rwo locations. Through bevel gear *, *ilt give drive to drilling
centre and Srinding centre. The model facilitate us to get the operation performed
at dif'ferent rvorking centre simultaneously as it is getting drive from single power
source. objective of this model are conservation pf electricity (power supply),
reduciion in cost associated with power usage, increase in productiv,o, *or*
iloor ipecc.

*m
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TNTRODUCTION

MITLTI PURPOSE OPERATIONAL IvIACHINE aTe use to perforrn multi

tasking mechanical operation such as drilling operation, hacksaw operation,

grinding operation and cutter operation. all operation perform a single 3 phase

induction motor for low cost iurd.sonvenisnce use.

Economics of manufacturing: according to some economists, manufactwing

is a wealth-producing sector of an economy, whereas a service sectortends to

be wealth'consuming. Emerging technologies have provided some rew

growth in advanced manufacturing employment opportunities in the

.manufacturing belt in the united states. Manufacturing provides important

material sqiport for national infrastructure and for national defence.

Multipurpose operational machine (drilling, power hacksaw, grinding, cutter.)

The reason to design a multi-operational mechanical machine is that there is

no machine which can perform various operations (i.e. drilling, cutting,

sawing & grinding) at the same time. This machine is operated by DC motor

and uses a single slider mechanism and bevel gears. This model of the multi

operation mechanical machine may be used in small scale industries dealing

witir,ti$ht materials like wood, cardboard etc, and domestic purpose. As many

a time operarions like cutting, grinding and drilling are required in daily life.

Industries are basically meant for production of useflil goods and services at

low production cost. This project work is proposed where a machine is

designed which can perform operations namely drilting, sawing, gfinding and

'cutting at different working centers simultaneously. It implies that

'/
,AAd-

Dr' KN' tlodi rostittrtc d*qffi:g*IW
i
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manufacrurer need not to pay for machine performing above tasks

rndrvrduallY.

Fig No I . I Front view of machine

ft*/"
Fig No 1.2 side view of machir""=t[hYnt i$ffiSr,v 

\aain.rgl''g-?C1204
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CSI{CLUSIOH$ ANN SCOPE

6.I COI{CLUSIONS

F Wr know that aim of every production based industry is to minimize the

production eost and inerease the production rare which can be achieved by

utilization of multioperational mechanical machine. This machine rcduces

the power as well as time consumption by providing different operations

at ${lme time. In an industry a considerable amount of investment is

required for machinery installation. So in this p.aper wc have proposed a'* 
rnachine which can perfonn operation like Orittirrg, sawing, grinding and

cufiing at different work centers simultaneously which implies that

investment is not required for machines performing the above tasks

individually. Also, floor required to setup this machine is very less as

compared to floor required for setting up individual machines which

impties a very simple product layout.

> Alt the production based industries wanted low production cost and high

work rate which is possible through the utilization of multipu{pose

machine which will less power as well as less time consuming.

v P In an industry a considerable portion of investment is being made for

simultureously.

The industrialist have not to pay for machine performing above operations

individually which reduce the overall cost of the product produced.

#'##,ffi

t
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6., tr.UTURE SCOPE

p we can perform various operations like cutting, drilling, erinding

introducing couPlingbyindividuallY

P We can perform a shaping operation by introducing a shaping tool at the

counter shaft.

n by introducing a boring tool replacing) We can perform boring oPeratior

drilling.
,r by regulator.F We can change the sPeed of moto

F It can be fised as a standby unit in industrial field'

dl=.ro^
Dr. K.N. tr,la.{i tnsfrute of

Engineenng E Tectr nolocrv
MoCinatar-2l12.l4 -:
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ABSTRACT

\-.

Maglevtrtinisahigh.speedtpnsportationvehiclethatislevitatedaboutl0cm

above lhe 6ain truck lnd propetled. using magnefie forcel' An early palent for;i linear motor

propelted rrain wns awurdect to cern;n '.1:-*:^:1:t1..3nden 
in 1905' F's' smith

developeclanotherelccttnmugnetictrunsprrrtirtionsy$terninl905.

.._...-
' ':''|--'t '|f,irA dAONETIC LEVITATION AND

Our report titlud 'lr4ACiLEV TRAIN$:''I : levitation or

FRt)ptrl,sloN. iu ,n 'i*fir*rrrrriy- r;il;'which explains about Magnetic

Maglev. as a. t'.rnrr 
"of:-i,o,rrp*rtuti# 

ihat suspends' guides and propels vehicles via

eiecrr*nragnerir f.,,;;-. J*iris rneth,,d';*;i ;* tr,*trr trrair wheered mass transit systems

porentiaill. reaching velocirics *ilio::fi; lrl', airrraft 
1r 

a turboprop' our reporl aims at

nroviding knowredge ab*ut rrre various';;;;;,;;iirri, ,.* emerging automotive teehnology

cal lerJ nragtev trailts'

orfEornp-
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I.l BACKGROUND

\
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A traip is ii form of rail i.unrport consisting of a series

of vehicles that usunlly runs along a rail track to transport cargo or passengers' Motive

ocomotive or individual motors in self-powerisprcir,idedbyaselraratelocomotiveorlndlvl
propelled multiple units. Although historically steam propulsion dorni:nated' the rirost

cornmon moclenr.forr.ms ar:e cliesel and electr-ic locomotives, the latter supplied .

' water*clriven rope or wire winch, gravity, pneumatics. batteries, and gas turbittes.

Train tracks usually consist of two running rails, sonretrmes supplemented by

.' of monolails and nraglev guideways in the mix. The word 'train' comes frorn the OIcl

Tr6rnsporlationirithedirectproductofthesociallinkand

social r-elationship of the people. Revolutionary changes lrave taken place in the life of

the mankincl since lrurman treings o*qui,*.t tlre capafriiity of walking upright as a result

of evolution liinln the ape. Hunran being's visionwas widened to enable tt,t-"]:'"

hetter ohser'e the suno,rrclipgs an4 to be watchful against any possible crises' B-ut

drre to fhe low prorluctive lorces ancl co0straints on peopte by the conditions of the

tiatur.e.in the primitive tinte.,i, usually flrey coulcl not'but Iive by hunting animals or

gathering plants within 1. certilin fegion tt maintain the lease of life by making use of

a f.ew elements of the ntture, Iet alone any act of ransport for the commercial

intelcourse lruOllg t[e pe,sants, rvorkers ancl rnerchants' Nevertheless' with the

,,*r*,op**nt of liirrr:an society, people gradually wiclened their vision in the

geographic space t6:ough rieveral lirlns of llferill social contact in their prOduction

activities ancl injectecl active seoking Iaclor into the passive m.an; environment

relationship- Graduzrlly. hunrnn treir:g ntastered the "e 
of fools and other special at his

sgryice. Among'.t6ers, the hot"se" an atrtmallwhich changecl the speed of human

tral)sportittion, e.na}lecl I cart to run at son1e I0krn/h' thus the region scoped varied

and the link betlveen ciry and city becante closer, enhancing the progress of culturb

antl civilization in various places'

Dr. K.N. Modi lnrtitute of 11
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13 DEMERITS OF TRADITIONAL TRAINS

. Higher Polver Consuurption : Traditional trains consurne too much power
l'or rulrning

r Friction losses : Since traditionul trains runs on wheels there is a huge amount
ancl thus causs air pollution.
Pollution : Tracliriorrul trairrs basecl on steirm ancl cliesel produce a large

ilrllount o{'poisonous ga$e$ lncl cause air pollution.
. Low Speed : Tlre higlrest speed recorcl achievecl by tladitional trains is

,.l', i*,i',t srr Ffi eiprrr\_- 350knr/hr:. u,hich is'not sufficient.
. l\'laintenance : Since tliese trains have large numbers o1'moving pafis, they

need to be nraintained.
. Noise : As trains rulns on wheels and wheels creates souncl because of frictiolt,

thns noise beconres I big clrawback.

. .Efficierrcy : Traditional trains do irot have efficiency up to milrk.

1.4 MAGLE\I SYSTEVI

Ma_uler' (derivscll'rom tno.gnetic levitation) is a trflnsport rnethod

that uses magnelic levitation to rnove vehicles rvithout rnaking contilct with the.

grouncl. With maglev, fl r,ehicle travels alon-9 a guidervay using magnets to crcltte both

lift ancl propr.rlsion, thereh;, reclucing fliction by'a great extenl.lnd allowing very high

speecls. In itsell'. maglev technology irtclucles no moving parts'

M*glev lrains ntove mot'e smoothly and more quietl,v than

rvheeledlIilsStl.itllSirsystenrs'Theporver.nee.cledfbrlevitatiortistypicallynotalarge
percentage of ils overall energy consumption; most goes to overcolne drirg, as with.

otherhigh.speccllrltnsporl.Maglevrrainsholdthespeeclrecol<lIbr.trains.

' C,rrnparecl to conventional traius, clilJ'ersnces in ctrnstrrrctiutt

al'l'ect lhe econotrrics of ntglev trains, nraking them much niore efficient. For high-
.speedtraiirswitlrwheels.weiiranclteurlionrt-rictionlrulnw[eels.rrnruilsucr:elenltt.:s

equiprnent rvear arrcl prcvrnts higlr slleecls. Cr:rtvert*ly, rttaglcv systcnrs ttav* h**n

.muchm$recxpfltsivclrrC0fi$lruct.crl'I1settinglowerntairrtciriruus.c0l;ls.f.M'l"-
fr. K.N. ftiodl ln*itue or

[ )c s p i r r: r ler.:rdcs o l rssr"l rc h ignrl rlcvc lop rllctli.,tr,rgogifcqrpryg EgtHPgy
s)'stems nrc in oper"uriorl in.iust thrcu cnutttrics {.llrp*rt, Soutlt Koreit ,,r.t.C{ffiffi.TPr':4t1tr'rt
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April2004,Shaughai.sTransrapidsystembegancommercialoperations.[:nMarch
2005. Japan be-qan operation of its relatively low-speed HSST "Linimo" line in time
tor the 2fii5 World Expo. In its first three rnonrhs, the Linimo line carried over l0
lrrillion pilssengers' South Koren becnrue tlre rvorlcl's lourrlr coulrlry to succeecl in
implementing maglev technology with the lncheon Airpon Maglev beginning regular
operation on February 3, ?016. While the Transrapid in Shanghai was primarily basecl

oir Gennan technology. China has startecl its own program for low speed maglev with
the Changsha Maglev in opemtion in Changsha and the S I Line in Beijing under

construction. In Japan a new high speecl n:aglev line, the Chuo Shinktrnsen is plannecl

to become operiltional in 2027, with construction starting 2011.

I.5 ADVANTAGES OF MAGLBY TRAINS

' The tbrernost advantage of maglev trains is the fact ihat it doesnlt have moving pafts

. as cc,nventional trainsto, and ttrerefbre, the wear ancl tear of parts is minimal, and that
reduces the rnaintenance cost by a significant extent.

. Mole iinporlantly, there is no plrysical contact between tlre train and track, so.ther:e is :

no rolling resistance. While electioniagnetic clrag ancl air ttiction clo exist. that cloesn'
hinder their abilitl, to clock a speecl in excess of 200 rnph.'..

. Absence ol rvheeis also conres as a boon, as you don't have to deal witlr cleaf'ening
noise tlrat is Iikely t() conle vvith thenr.

. Maglevs also boast of being environment fiiendly, as they don't resort to internal

I These trains are weiltller'proo[. u,hich rneans rain, snow, or sevefe colcl clon't rellly\-
hattrper thei r pe rlilrlttiltlcc.

o M;rglerr-systerns are cnergv eificient. For long clistance travel they use rbout helf the
energy per passengef as a typical comme.rcial aircraft.

' r Experts ale of the o1;inir.ir: tltitt tltese trains are a lot safe than their conventiondl
Countetpittls als the)'/ are equipped rvith state-of-the-art safety system$, g,hich can keep

.things iri control evcn u,hen the train is cr:uising at a high speecl.

A
orJ:cW
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5;l CONCLUSION

For the purpolie ol'unclerstancling the concept of maglev system a maglev train

has been designed. While working rhe priorities were given to the efficiency

aswellil}ieC0nomy.Whilewo*ingwithmagIevmodelwewentthroughalI
minule cletaits ol'system which rnacle a big difference.

5.2 FU?UNE SCOPE

The scopc of maglev in future is very wide. The few examples given below

mal give sorne idea:

l. Most of the cleveloped and cleveloping countries are inierested in using

maglev system.

?. In USA a upgraded version of nraglev is on planning table.

3. Persgnal r.apid transport system can come in fufure using maglev

collcePt.

Thus we can l;ee

transporl .sYstem.

that rnaglev technology is going to have a part in each tyre of
It is fas1, comfortable, safe and most irnportantly economic.

-
or*crbr

Dr. K.N. UdOf tn*itute of
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Abstract:
The present scenario of the parking facility in India is unorganized, less secure
and lack proper management. The problems such as car theft, car recognition,
and other prevailing issues in parking facilities are the ones needed to be
considered. Therefore, in order to reduce such'problems, presently parking
facilities are using print slip and Encrypted ID monitoring systems. The
proposed system focuses on reducing the rush load on Entry/Exit gates of
parking facilities without compromising the security. This system registers the
car owner based on its biometric (fingerprint) and permits the Entry/Exit of the
vehicle only through biometric verification and automatic gate control system.
The System has a focused area in which it reduces time consumption,
manpower, random e(rors, the paper used and so on. Interfacing of this system
is in point of fact easy and economical than the pre-existing parking systems.

Therefore, it is a necessity to add these systems into practical use and will
be very much beneficial in terms of security and other such aspects.

The obuious rule of efftciency is you don't rnant to
spend more time orgfrnizing it than it's worth...

---Daniel Laaitin
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INTRODUCTION
A parking lot (American English) or car park (British English), also known
as a car lot, is a cleared area that is intended for parking vehicles.

During 1920-30s, there was no proper arrangement of car parking. people
used to just leave their vehicles on the road, leaving it behind until they need
it again. This started resulting in traffic congestion and this problem was
especially encountered near the market areas, superstores, eti. Nowaclays
with the gradually increasing number of vehicles on the road the problem is
increasing on a massive extent. To eradicate this problem, we are now
installing parking facilities on a very large scale. The increasing number of
vehicles in parking created a new problem in front of us, which is security. It
became vital to make them secure, efficient and economically feasible. In
today's world where time is the most significant factor we strictly neecl to
make the parking process less time taking, secure and efficient.

The most important issue is to make a large number of vehicles secure with
propel authentication.

Pre-existing parking systems are much security less ancl are not efficient as
much as they need to be. WHy?

.. Less Secure parking
o The parking is not systematic

. o Parking facilities are lacking in maintaining proper management to a
large number of vehicles

$rrv ARKIN T}C,
-l rJ

the proposed system and is clesigned considering the problems of pre-existing
systems. Proposed system provides Biometric based Security and
atrthenticatiory more efficient systems and much better management.

FSPS is the proposed system which is developed considering the problems of
the pre-existing parking systems. Ttte propose eradicate the problems like
Authentication, tiSne taking process and made parking facility more efficient
in terms of management and plaruring.

FSPS system consist of Biometric Module of Arduino interfaced with Arduino
uNo board, segmentecl LCD tlisplay, infrared sensor ur.i stuppg\motor.

,(ssxmunq,Nxar*,sjhmxsxuusi.[w'uy: 
", ,.nilktuteor: ,;;ffi3##l.BpmT,



Arduino UNO R3: The Arcruino uNo is an open-source
microconh'oller board based on the Microchip ATmega328P microcontroller
and developed by Arcluino.cc. The board is equippecl with sets of digital anct
analog input/output (I/O) pins that may be interfacecl to various expansion
boarcls (shields) and other circuits. The boartl has 14 Digital pins, 6 Analog
pins, and programmable with the Arduino IDE (Integrated Development
Environment) via a type B-USB cable. It can be powered by a USB cabte or by
an external 9 volt bafrery, though it accepts voltages between 7 and 20 volts

f3
:]
i:, J.

s,*" ;r?:
I
l

: 
- l'':l:

-,,,,:1r,,':iir, r: :1

:- -*... t/i:;

j
Technical Specifications:
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Microcontroller : Microchip ATmega32Sp

Operating Voltage: 5 Volts

Input Voltage: 7 tu 2A Volts

Digital I/O Pins: '/.,4 (of which 6 provide PWM output)

Analog Input Pins: 6

DC Current perl/A Pin:20 mA

DC Current for 3.3V Pin: 50 mA

Flash Memory: 32 KB of which 0.5 KB used by boot loader

SRAM: 2 KB

EEPROM:1 KB

Ciock Speed: l6MHz
Length: 68.5 mm

Wirith: 53.4 mm

Weighr 25 g

Arduino IDE:
The Arduino integrated development environment (IDE) is a cross-platform
application (for Windows, macoS, Linux) that is written in the programming
language Java. It is used to write and upload programs to Arduino compatible
boards, but also, with the help of 3rd party cores, other vendor development
boards.

The source code for the IDE is released under the GNU (General Public
License), version 2. The Arduino IDE supports the languages C ancl C++
uBitg special rules of code structuring. The Arduino IDE suppties a software
library from the Wiring project, which provicles many conunon input ancl
output procedures. User-written code only requires two basic functions, for
starting the sketch and the main program loop, that are compiled and linkecl
with a Program sfub main$ into an executable cyclic executive program with
the GNU tool-chain, also included with the IDE distribution. The Arduino IDE
employs the prog?am avrdude to convert the executable code into a text file in
hexadecimal encoding that is loaded into the Arduino boartl by a loader
program in the board's firmware.

The maior header files used in the code of propose

L) Adafruit-Fingerprint.h 
Da K hstitute of
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Liquidcrystal.h
Stepper.h

. Supply voltage: DC 4.2 - 6.0V

. Supply current: Working current 50mA (typical) Peak current: 80mA

. Fingerprint image input time: <0.3 seconds
r Window area: 14x18 mm 

,. Matching melhod: Comparison method (1: 1)

. . Search method (1: N)
. Characteristic file: 256 bytes
. Template file: 512 bytes
o Storage capacity: 1000 pieces

Infrared Sensor:
*

. 
An infrared sensor is an electronic clevice, that emits in orcler to sense some
aspects of the surroundings. An IR sensor can measure the heat of an object as
well as detects the motion. These types of sensors measures
only infrared radiation, rather than emitting it that is called as a passive IR
sensor.
In the proposed rslstem IR sensors are installed just before the Biometric
Sensors and gates to locate the position of the vehicle getting in to the parking.

Biomekic Module (Fingerprint Reader):
We have used Fingerprint sensor R-307(New R-305) for the detection and
recording of fingerprint. The following are the major features of R-307:
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Segmented LCD Display:
segmented LCD Disptay is a combination of seven segment display.
seven-segment displays may use a liquicl crystal disptay (LCD), a
tight-emitting diode (LED) for each segmen! an electrochromic disptay, or
other light-generating or controlling techniques such as coltl cathode gas
discharge (Panaplex), vacuum fluorescen! incandescent filaments (Numitron),
and others.
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Segmented displays are used to display the information like vacant parking,
Charges etc. In the prototype of proposed system we have used 1"6x2
segmented display.

Stepper Motor (and driving IC):
A stepper motoq, also known as step motor or stepping motox, is a brushless
DC eleckic motor that divides a full rotation into a number of equal steps. The
motor's position can then be commanded to move and hold at one of these
steps without any position sensor for feedback (an open-loop controller), as
long as the motor is carefully sized to the application in respect to torque and
speed.

Stepper motor are responsible for the opening and closing of the gates of the
parking facility. The driving IC used in the project is L293D.

/ilnecron
Or. (.X. [fiMlnstitutr.r ot

Enginocrlng t Tectrnology
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L293D:L293D is a typical Motor driver or Motor Driver IC which allows
DC motor to drive on either direction. L293D is a 16-pin IC which can
control a set of two DC motors simultaneously in any direction. It means
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that you can conkol two. DC motor with a single LzggD IC. Dual
H-bridge Motor Driver integrated circuit (IC).

Potentiometer:
A potentiometer is a three-terminal resistor with a sliding or rotating contact
that forms an adjustable voltage divider. If only two terminals are used, one
end and the wiper, it acts as a variable resistor or rheostat.
In the proposed prototype, potentiometer is not the necessity of the circuitry
but we have installed it to control the contrast of the LCD display.

HOWITWORKS?
Let us see the stepwise working of the prototype before going to its code:

1. The Vehicle enters the parking, the LCD displays either it has vacancy
available for parking or not.

2. The IR sensor senses the position of vehicle.
3. In case we have vacant parking slot, Vehicle approaches the control

room window and owner put his/her finger on the fingerprint sensor.
4. The fingerprint sensor captures the image and compare it with images

' available in the database.
a. In the fingerprint does not found any matcfu the nearest vacancy

is allotted for the parking with the time of entering the vehicle.
b. In case fingerprint found the matctu system will work on exit

procedure; displays the chargecl amount as per the time vehicle

.. *as parked
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