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Abstract— Now-a-days the amount of power consumed 

by street lighting shares a major part of energy demand. 

The traffic is high in some places and in other places of 

less density areas traffic will be low. But during night all 

street lights will be ON in conventional street lighting 

system. To overcome from this issue, proper energy saving 

methods and lighting control has to be implemented. In 

the proposed work we have two controls like, one is to switch 

OFF lights 

during no vehicular movement in streets and automaticall

y switch it ON when vehicles arrive and the other modes 

are to give less intensity light for pedestrian and to switch 

ON bright mode during vehicle moments at sides on the 

roads. In this work the LED lights are used for street 

arrangement, the photo diodes and IR sensors are used to 

sense vehicular movement. The control signals of sensors 

have been fed to microcontroller 8051. In the 

microcontroller the control logic is implemented to 

control lights based on vehicular traffic and pedestrian 

movement with bright and dim mode of operation and 

to switch off lights during no vehicular traffic and 

pedestrian movement. From the proposed method the 

overall energy being utilized for lighting can be minimized.  

Moreover the automatic and intelligent control schemes 

are required to control the complex lighting system due to 

energy saving implemented in development of smart cities 

for the future and raise the standard of living for a 

cleaner and greener future 

 

Indexed Terms— High iIntensity iLight emitting 

diode,iPulse iWidth iModulation. 

 

I. INTRODUCTION 

 

This ipaper ishows ithe idesign ito detect ithe 

ivehicle imovement ion iroadways ito iswitch iON 

ijust ia iblock iof i iroad ilights iin ifront iof iit, iand 

ito iturn iOFF ithe itrailing ilights ito isave ienergy. 

iDuring inight ieach ione iof ithe ilights ion ithe iexpre

ssway istay iON ifor ithe ivehicles, iyet iloss iof 

ipower i iis i iexperienced 

iwhen ithere iis ino ivehicle imovement. iThis ipropose

d iframework isatisfactorily iworks ifor i 

ienergy isaving. iThis iis iaccomplished i i 

ibyidetecting ia ivehicle imoving itowards ithe istreet i

and iturns iONi ia i block i of i street i lamps i in i 

front i of i the i vehicle. i As i the i vehicle moves 

iforward iby, ithe itrailing ilamps iturn iOFF ion iits 

iown i[8]. iBy idoing ithis, ia iconsiderable iamount 

iof ipower iis isaved. iSo i 

ieach iof ithe iroad ilights istay iin iOFF icondition i 

iwhen ithere i iare i ino ivehicles ion ithe istreet i[1, 

i3]. iThere iis ianother imethod iof ioperation 

iwhere iinstead iof iturning iOFF ithe ilights itotally, 

ithey istay iON iwith iten ipercent iof ithe iextreme 

iintensity iof ithe ilight 

i[7]. iAs ithe ivehicle iapproaches, ithe iblock iof iroad i

lamps ichange ito ihundred ipercent iintensity iand ias 

ithe ivehicle imoves iforward iby, ithe itrailing ilights 

ireturn ito iten ipercent ipower ionce imore. 

iHIDilamps iareiutilized ifor imetropolitan iroad ilight

s i[5, i 9]. 

 

The iintensity iis inot igovernable iby iany 

ivoltageidiminishment itechnique isince iHID idepend

s ion ithe iprinciple iof igas irelease. iWhite iLED 

ibased ilights iare isoon isupplanting ithe ihigh 

iintensity idischarge ilights iin iroad ilight. 

iIntensity iis i ilikewise iconceivable iby iPWM 

icreated iby ithe imicrocontroller. iThe iphotodiode 

iand iIR iLEDs idelivers ilogic isignal ito 

imicrocontroller ito iturn iON ior iOFF idepending 

iupon ithe ioperation i[2, i4]. iConsequently, ithis 

iprogressively ichanging ifrom iON/OFF isides iin 

isaving ia igreat ideal iof ipower. iThis iventure 

iutilizes ian i8051- iarrangement 

imicrocontroller. iProposed iventure ican ibe 

iupgraded iby iutilizing iproper isensors ifor 

irecognizing ithe iunsuccessful iroad ilight iand 

iafterward idelivery ia ishort imessage iservice ito 

ithe icontrol idivision iby 

imeans iofiGSM imodemifor isuitable iaction i[5]. 

 

II. PRESENTiSYSTEM 

 

In irecent idays idue ito ithe ifast idevelopment 

iof iindustries iand iurban icommunities 

iconnectivity, ithe iroad ilighting iframeworks iare 

ialso ideveloping iquickly. iThe imechanization 
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iof ieffective iutilization iof ipower iand icost 

ireduction iis iimportant ifactor iin ithe ipresent iday ito

iday ilife. iTheidifferent itypes iof iroad ilight icontrol if

rameworks iare implemented ito icontrol iand ikeep 

iup icomplex iroad ilighting 

isystems. iFor icontrolling iand idiminishing ienergyiu

tilization iof i i ia itown's iopen ilighting isystem, 

ithe ieffective isystems iare i icreated. iThe icurrent 

iwork iis ishows iutilizing iHigh iintensity idischarge 

i(HID) ilights. iAs iof inow, ithe iHID iis i iutilized i 

ifor iurban iroad ilight iwhere ipower iis inot 

imanaged iby iany iof ithe 

imethods ito ireduced ior iswitch ioff ithe ilights idurin

g iless idensityior iunmanned iareas.High iintensity idi

scharge ilights iare ia ikind iof ielectrical igas irelease 

ilight iwhich idelivers ilight iby imethods ifor i ian 

i ielectric icircular isegment ibetween itungsten 

iterminals ifixed iinside iglassy ior isimple 

icombined iquartz i(colourless i iglass i 

imade iof ialmost ipure isilica ior imelded ialumina icur

ve itube). iThe igas iand imetal isalts iare iloaded iin 

itube. iThe igas iexcites ithe icircular isegment's 

iunderlying iit. iOnce ithe icircular isegment iis 

ibegins, iit iwarms iand ievaporates ithe imetal isalts 

i iforming i iplasma iwhich ienormously ibuilds ithe i 

iforce iof ilight idelivered i iby ithe icurve iand 

idecreases iits ienergy iutilization. iHigh iforce 

irelease ilights iare ia isort iof icircular isegment ilight. 

 

III. METHODOLOGY 

 

A idynamic icontrol istrategy iis igiven ifor ithe i 

ismart i iroad icontrol iproject. iAs iper ithe 

iproposed iarrangement i iindicates, iall ithe iroad 

ilights icontinuously iglow ifor ia ifew imoments 

iand iswitches ioff. iAt ithe ipoint iwhen ia ivehicle 

iis imoving iby, ia iblock iof iroad ilights iswitch iON 

iand i ias i ithe i ivehicle imoves iahead, ithe 

ifollowing iblock iof ilights iturns iON iwhereas 

ithe ipreceding ilight iturn iOFF. iThe ipresent iHID 

ilights iare imore icostly ithen iLEDs. iDue ito ithis 

ireason, ithe ihigh 

iintensity idischarge ilights iare ireplaced iby ilight iem

itting idiodes. iThe ipower iutilization iand icost ican 

ibe isaved i iin i ithe i ipresent ifield iof iutilization 

iof ielectrical igadgets i      iand i      itheir 

advancements. The road lightining  systems  are 

becoming  complex systems with proper energy 

conservation techniques due tio the fast development  

of industries and urban areas. 

 

For icontrolling ithe icomplex iroad ilighting isystem, 

ithe iadvancement itechniques ihave ibeen iused 

iwhich iincludes iinfrared isensors 

ito idifferentiate ithe imovement iof ivehicle iafter 

iwhich ithe ilights iswitch iON. iAs ithe ivehicle 

ipasses iaway ithe isensors, ithe iroad 

ilights, iwhich iwere iin iswitched iON icondition iwill 

iturn iOFF i(Minimum iLight iIntensity) iand ithe 

iprecedingilights iwill iswitched iON i(Maximum iLig

ht iIntensity) ias ishown i iin iflowchart ibelowiFig. i1. 

 

 
Fig. i1. iFlow ichart ifor idetection iof iVehicle 

 

IV. HARDWARE DESIGN 

 

The ihardware imodel iconsists iof ifourteen ilight 

i iemitting idiodes ias istreet ilamps iand ieight i 

isets iof iphotodiodes i ior iinfrared idiodes iutilized 

ias isensors, ivariable iresistors iand itransistors i 

iwhich iwork ias iswitch. iThe iinfrared idiodes iare ise

t i ion iside iof ithe istreet iand iphotodiodes iare iset 

ion ithe i iopposite 

iside iof ithe istreet, istraightforwardlyiconfronting iIR 

i diodes. 
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Fig. i2. 

iProposed iBlock iDiagram ifor iautomatic ilight 

icontroller. 

 

In ithis iproposed iblock idiagram iconsisting iof ithe 

IRisensors iwhich iis iused ifor iinterruption idetection

and isend ilogicisignal ito imicrocontroller ifor ithe igl

owing iof ithe iLEDs iahead iofithe ivehicleias ishown

in iFig. i2. 

 

 
Fig. i3. iCircuit iDiagram iwith inecessary ihardware. 

 

Consider ithe isituation iwhen ithere iis ino ivehicle io

n ithe ihighway. iFor ithis isituation, ithe iinfrared 

iradiation iproduced ifrom ithe iinfrared idiode 

istraight iincident ion ithe iphoto isensor, iwhich iis 

iplaced ifacing itowards iIR isensor. iThis imakes 

iphoto isensor ito iconduct iand icurrent iflows 

ithrough iit. iThe icurrent i igoes ithrough ithe 

iphotodiode iand iexperiences ithe ivariable iresistor 

ito ithe ibase-emitter iregion iof ithe itransistor. iFrom 

ithe icircuit idiagram ishows ithe iemitter iis 

iconnected ito iground. iThe 

icollector iof ithe itransistor iis iassociated iwith ithe iin

put iport i(port 

i1), iwhich igoes ito iground ii.e., irational iZERO. iTh

erefore, iwhen ithe ivehicles iare iabsent, iat ithat 

ipoint ia isensor ioutput ito ithe 

imicrocontroller iport i1 iis iZERO. 

The iFig. i3 ishows ithe iarrangement iof i 

ihardware i 

imodel, iin iwhich iconsists iof iPIC imicro-

controller iin iseries iwith ivoltage iregulator iand 

itransformer iat iinput iend. iTowards ithe ioutput, 

iconsists iof iLED ilights iand iIR isensors, ithe 

isimilar iarrangement ias ishowniin iFig. i5. 

Consider ithe isituation iwhen ia ivehicle ideters ithe 

iIR iradiation iway. iFor ithis isituation, iIR iradiation 

iis iblocked iand 

iconsequently iit idoesn't ifall ion ithe iphoto isensor ith

en ithe isensor iwill iswitched ioff. iConsequently 

ithere iis ino icurrent imoving ithrough ithis ifirst 

itransistor. iThen icollector imoves ito iHIGH 

istate. iThe iPhotodiode-

IR idiode imatch iIR iway iis iblocked. iThis 

iprompts ia imoveifromiZEROitoiHIGHiat i P1.0. 

The imicrocontroller iis imodified isuch ithat, iat 

iwhatever ipoint i ithe ipin iP1.0 igoes ihigh, iat ithat 

ipoint ia iframe iof iseven ilights 

iahead ifrom ithe ivehicle imovement istart iglows ian

d ithe itwo ipins 

iof iport i2 iand iport i3 igo iHIGH. iThis iprocedure ig

oes iON ii.e., ias ithe ivehicle iadvances, ithe iroad 

ilights iintensity iincreased i ito i 

i90%iandithe itrailing ilights iintensityireach ito 

i10%. 

 

V. RESULTS iAND  DISCUSSION 

 

The ihardware ihave ibeen iimplemented iand ithe 

imodel iperformance iwere ichecked ifor itwo 

imodes iof ioperation ias 

ishown ibelow iand ithe iarrangements iof iIR isensors

iand iLighting idevices ias ishown iin iFig. i4 iand iFig. 

i5. 

 

1. Transition iof istreet ilamps ifrom idark ito ibright 

istate ifor iless idensityiareas 
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2. Transition iof istreet ilamps 

ifrom idull ito ibright istate ifor imore idensityiareas 

 

 
Fig. i4. iThe imode iof iswitch iand ireset 

ibutton iwith imicrocontroller isetup. 

 

 
Fig. i5. iStreet ilamp iarrangement iwith iIR isensors 

 

1. Modei1: 

When ithe ivehicle iis inot idetected, ieach ione iof i 

itheistreet ilights iwill ibe iin iOFF istate. iBy iutilizati

on iof ipulse iwidth imodulation isystem ithrough 

ithe iprogram iput iaway iin ithe imicrocontroller 

ituning iON/OFF iof istreet ilights i        iis 

iaccomplished. iAt ithe ipoint iwhen ithere iis ino 

ivehicle ion ithe i iroad, ithe istreet ilamps iare 

iturned iON ifor iaround ione imilliseconds iand 

iafterward ifor ihundred imilliseconds ithey iare 

iturned iOFF i(First itwo iLEDs). iHence, iweiget istre

et ilamps iwithiless ishine. iAt ithe ipoint iwhen ia ivehi

cle iis idetected, ieach ione iofithe istreet ilamps iare io

n ifor i1ms iand ithe iwindow iofistreet ilampsiare ilit i

up ifor i100ms. iTherefore iwe ihave ia iPWM iwave io

f i99%iobligation icycle ifor ithose iseven iLEDs ias ish

own iin iFig. i6. 

 

 

Fig. 6. Setup. iMode i1 ioperation 

 

2. Modei2: In ithis imode, iwhen ithere iare ino 

ivehicles, ithe istreet ilights iwill ibe iin ivery ilow 

ibrightness. iOnce ithe ivehicle iis 

idetected, ithe iblock iof istreet ilights iin ifront iof ithe

ivehicle ilightsiup. iTheimode i2 ioperation ishows ith

e iLEDs iare iglowing iat i10%iintensity iwhen ino iveh

icle. iThe iimoment iat iany ivehicle icomes i iin 

ibetween ithe isensors ithen ithe ilight iwill iincrease 

ito i100% 

iintensity iahead iof ithe ivehicle iand ithe itrailing ilig

hts iwill irevertiback itoi10% iintensityi(First ifive iLE

Ds)as ishown iin iFig. i7. 

 

 

Fig 7. Setup. IMode 2 ioperation 

 

VI. CONCLUSION 

 

The iimplemented imodel iis ia iless icost, ipragmatic, 

ieco ifriendly iand ithe imost isecure iapproach ito 

isave ienergy. iAs iper ithe istatistical iinformation 

i35%-40% iof ielectrical ienergy iis icurrently 

iutilized iby ithe inational ihighways, i istate i 

ihighways i iand ilocal istreet ilights. 

iThe iinitial iinvestment icost iand ierection imay ibe 

ithe idisadvantage, ibut iwith ithe ibulk iproduction iof 
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i 

ithe imodule ithe ioverall icost iof iinvestment ican ibe 

ireduced ifurther idue ito iadvancement iin 

iinnovation iand itechnology ithe icost iof ithe iproject 

ican ibe ifurther ireduced. iThe iproject ihas iscope 

iinidifferent iapplications ilike iproviding s t r ee t ilight

ing, building, igrounds, iwalking ipaths iand iparking 

igarages iof ilarge ishopping icentres. iThis ican 

ialso ibe iutilized ifor isecurity isurveillance iin 

icorporate ibuildings, ibusinesses icentres, ischool 

ipremises ietc. 
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