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Abstract: 

Laser icommunication iis ione iof ithe ikey iareas iin iwireless iCommunications. iThis ipaper ideals iwith 

ianalysis ioptimization, idesign, iand isystem ilevel idevelopment iof isignal iCommunication ithrough ilaser 

ibeam ibetween itwo isources. iSuch isystem iworks ianalogous ito ifiber ioptic isystem iexcept ithat ithe 

ibeam iis itransmitted ithrough ifree ispace. iWhile ithe itransmitter iand ireceiver imust irequire iline-of-

sight iconditions, ithey ihave ithe ibenefit iof ieliminating ithe ineed ifor ibroadcast irights iand iburied 

icables. iLaser icommunications isystems ican ibe ieasily ideployed isince ithey iare iinexpensive, ismall, 

ilow ipower iand ifree ifrom iradio iinterference. 

KEYWORDS: iWireless iCommunication iSystem, iLaser iCommunication iLink, iAudio iAmplifier 

iLM386, iOperational iamplifier iuA741. 

 

I. INTRODUCTION 

Laser iCommunication iis ione iof ithe iemerging iareas iof iwireless icommunication isystem. iIts ihigh 

isignal ito inoise iratio imakes iit ias ione iof ithe iwell-suited icommunication imedia ifor iexchange iof 

iinformation. iCurrently ilaserI commutation iis iadopted iin isatellite icommunication ifor ispace iresearch 

iactivities. iDue ito iits ihigh iefficiency, ihigh isignal ito inoise iratio, ilow icost, ilow ipower, iflexibility 

iand iits iimmunity ito ithe iradio iinterferences, ilot iof iresearch iis ibeing icarried iespecially iin iwireless 

icommunication i[1]. iIn ithis iprocess, ithe iproposed ipaper iexplains ithe iprinciple iof ilaser icommunication 

ifor iinformation iexchange ibetween iany itwo idevices. 

In ithis iproposed ipaper ilaser icommunication isystem iis iimplemented ifor iwireless iconnection ithrough 

ithe iatmosphere. iMajor ifocus iis ion iincreasing ithe isignal ito inoise iratio. iLaser icommunications 

isystems iwork isimilar ito ifiber ioptic isystems, iexcept ithat ithe ibeam iis itransmitted ithrough ifree 

ispace. iIn iLaser iCommunication ithe itransmitter iand ireceiver imust irequire ia iline-of-sight iconditions. 

iAlso, ithey ihave ithe ibenefit iof ieliminating ithe ineed ifor ibroadcast irights iand iburied icables. iLaser 

iCommunications isystems ican ibe ieasily ideployed isince ithey iare iinexpensive iand ismall. iThe icarrier 

iused ifor ithe itransmission isignal iis itypically igenerated iby ia ilaser idiode. iTwo iparallel ibeams iare 

ineeded, ione ifor itransmission iand ione ifor ireception. 

Lasers ihave ibeen iconsidered ifor ispace icommunications isince itheir irealization iin i1960. iHowever, iit 

iwas isoon irecognized ithat, ialthough ithe ilaser ihad ipotential ifor ithe itransfer iof idata iat iextremely 

ihigh irates, ispecific iadvancements iwere ineeded iin icomponent iperformanceiand isystems iengineering, 

iparticularly ifor ispace-qualified ihardware. iAdvances iin isystem iarchitecture, idata iformatting, iand 
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icomponent itechnology iover ithe ipast ithree idecades ihave imade ilaser icommunications iin ispace inot 

ionly ia iviable ibut ialso ian iattractive iapproach ito iintersatellite ilink iapplications. iThe ihigh idata irate 

iand ilarge iinformation ithrough iput iavailable iwith ilaser icommunications iare imany itimes igreater 

ithan iin iradio ifrequency(RF) isystems.[5] 

 

This ipaper iproposes ia ivery iimportant iconcept iof ilaser icommunication iwhich iis ione iof ithe iunder-

developed iand iupcoming ifield iof icommunication. iSo, ithis itype iof icommunication iwill ibe ifurther 

iimplemented iin ifuture iin imany idomains, isuch ias icomputer icommunication, isatellite icommunication 

ietc. iThis iwill ireduce ithe iusage iof ibusses iwithin ithe icircuitry, iwhich imay ialso ireduce ithe iusage 

iof imetal, ihence ireducing ie-waste. 

 

This ifield iof icommunication iis ione iof ithe ifastest, imost iaccurate, iand isafest imode iof 

icommunication, iwhich ihas ithe igreat ipotential iof igetting iimplemented ivery isoon iin ievery irange iof 

icommunication. iLaser ias ia icommunication imedium ican iprovide ia igood isubstitute ifor ithe ipresent-

day icommunication isystems ias ithe iproblem iof iinterference ifaced iin icase iof ielectromagnetic iwaves. 

iThis ipaper iinvolves ithe istudy iof iwireless, iopen ichannel icommunication isystem iusing ilaser ias ia 

icarrier ifor ithe imessage isignal. iHigh idata irate, ismall iantenna isize, inarrow ibeam idivergence iand ia 

inarrow ifield iof iview iare icharacteristics iof ilaser icommunication ithat ioffers ia inumber iof ipotential 

iadvantages ifor isystem idesign.[2] 

 

Laser icommunication iwill ihave ia ipivotal irole iin iproviding ivery ihigh idata irates iand icapacity. 

iRadio iand iMicrowave ihave isome iinevitable idownfalls ithat imake idataicommunications iincreasingly 

idifficult iat iextremely ilong idistances. iOptical iLaser itransmission ihas imany iinherent iadvantages 

icompared iwith iRF itransmission.[6]i 

 
Figure i1: iSatellite iCommunicating iwith ithe ihelp iof ilaser. 

 

 

II. WORKING iPRINCIPLE 

 

 
Figure i2: iBlock iDiagram iof iLaser iCommunication iSystem 
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Laser iCommunication iSystem iworks ion ithe iprinciple iof i“Amplitude iModulation” iprocess. iIn ithis 

ithe iamplitude iof ithe icarrier iis ivaried iaccording ito ithe iinstantaneous iamplitude iof ithe imodulating 

isignal i(Input iSignal). iA isound isignal iwhich iis ithe iinput iis 

transmitted ithrough itransmitter icircuit iand ilaser ibeam icarried ithe itransmitting isignal ivia ilaser idiode 

ito ia ireceiver icircuit ito iproduce ithe ioutput isignal. 

The itransmitting isystem iinvolves ithe isignal iprocessing ielectronics iwhich ican ibe ianalog ior idigital, 

ia ilaser imodular iand ia ilaser iwith ivisible iand inear-visible iwavelength. iHere, i“Carrier iSignal 

irefers ito iLaser iBeam”, i“Amplitude irefers ito iIntensity iof iLaser iBeam”, iand i“Input iSignal 

irefers ito iaudio isignal”. iHence, ithe iintensity iof ithe ilaser ibeam iis ivaried iaccording ito ithe 

iinstantaneous ivalue iof iaudio isignal iand ithe isame iis isensed iby ithe ioptical isensor iat ithe ireceiver. 

This isimple iLaser iCommunication iSystem iconsists iof itwo isections iTransmitter iand iReceiver. iAt 

ithe iTransmitter iany iaudio idevice ican ibe icoupled ito ithe ilaser ilight iby iusing ia itransistor ioperating 

iin icommon icollector imode. iSince, iIn icommon icollector imode itransistor iacts ias iImpedance 

imatching idevice. iDue ito ithis iintensity iof ithe ilaser ibeam ichanges iproportional ito iaudio isignal 

istrength. iThe ifirst istep iin itransmitting isound iis ito idigitize isound iwaves. iFor ithis ian ielectric 

imicrophone iis iused. iThe isignal icoming ioff ithe imicrophone iwas ifar itoo ilow ito ibe iread i(with 

ianyidegree iof iprecision) iby ithe ianalog ito idigital iconverter. iFor ithat iwe iare iusing ithe iLM386 iop-

amp ito iincrease ithe ipower iand isignal. iBefore ithe isignal iis iput ithrough ithe iamplifier, isignal iis 

ipassed ithrough ia icapacitor ito iremove iDC, iand ithen ithrough ia ivoltage idivider ito iappropriately 

ibias ithe isignal. iThe igain iis iadjusted iby ithe iresistors iand ifor ithe imicrophone ithe igain iis iaround 

i50-100. iThe itransmitter icircuit ishould ibe ipowered iby ia i9V isupply; ihowever, iwe ican idirectly 

iconnect ithe ilaser itorch i(3V) ito ithe iemitter iterminal iof ithe itransistor iT2 iafter iremoving ithe 

ibattery. iSimilarly, ithe ispring-loaded ilead iprojected ifrom iinside ithe itorch ican ibe igrounded. 

The iproject iunlike iother iwireless imedia iuse ilaser ilight ifrom ithe itransmitter itorch ias ia icarrier 

iinstead iof iRF isignals iused iin ithe iconventional isystem. iAt ithe ireceiver iend, ithe iphototransistor 

ishould ibe ialigned iin ia iline-of-sight iposition isuch ithat ithe ilaser ibeam ifrom ithe itorch ifalls 

iperfectly ion iit. iHowever, icommunication iis inot ipossible iif ithere iis iany iobstacle iin ithe ipath iof 

ibeam iand ino isound iwill ibe iheard iat ithe ireceiver iend.[4] 

 

III. IMPLEMENTATION 

 

 
Figure i3: iTransmitter iCircuit 
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• Microphone i& iResistors iR1, iR2, iR3 i& 

iR5: 

The icondenser imicrophone iis iused ito iget ithe iaudio isignal iand ia ilaser idiode iis iused ito icreate ithe 

ilaser isignal. iAlso iit iincludes iphotodiodes ifor ifeedback ito iensure iconsistent ioutput. iThe iresistors 

iR1, iR2, iR3 iare iused ifor icontrolling ithe iamount iof ivoltage ithat iis isupplied ito ithe icircuit. 

• Capacitors iC1, iTransistor iT1 i(BC548): 

Input iaudio isignal ifrom ithe imicrophone iis iapplied ito ithe icoupling icapacitor iwhich ieliminates ithe 

iDC icomponent. iNext iit iis ifed ito ithe ibase iof ithe itransistor iT1 iwhich iacts ilike ian iamplifier iand 

iamplifies ithe ifeeble iinput isignal. iFurther iit iis ithen isent ito ithe iother ipart iof ithe icircuit itowards 

ithe icapacitor iC2 i& iresistor iR4 iand ilater ito ithe iIC i741. 

• IC i(Integrated iCircuit) i-741 i& iVR1 

The isignal ifrom iT1, iafter ipassing ifrom iC2 iand iR4, iis inow igiven ito ithe iIC i741 iwhich ifurther 

iamplifies ithe isignal iand iimparts istrength ito ithe isignal. iHere iwe imust imake isure ito iset ithe igain 

iof ithe iamplifier iIC ifor ithe idesired ivalue. iIn iorder ito iachieve ithis ia ipotentiometer iVR1 iis iused 

iwhich iin ithis icase iis iset ito i15% iof igain. 

• Transistor iT2(BD139), iLED1, iCapacitors 

iC3, iC4, i& iR7 

The iamplified isignal iis inow ipassed ito ithe itransistor iT2 iwhich iproduces ithe imodulated ipower 

isignal. iNext iit iis ipassed ito iLED1 iwhich iconverts ielectric isignals ito ilight isignal. iSuch iconverted 

ilight isignal iis ipassed itowards ithe ireceiver icircuit. iFor ieffective 

and inoise ifree icommunication, ithe icapacitors iC3, iC4 iand iresistor iR7 iare iused ias ipower ifilters. 

 

 
Figure i4: iReceiver iCircuit. i 

 

• Phototransistor iT3, iTransistors iT4, iT5 

i(BC549) 

The iphototransistor ireceives ithe ilight isignal isent ifrom ithe itransmitter ivia ithe ichannel ithat iis ithe 

iatmosphere. iThe icapacitors iC5, iC6 iare iused ito iremove iDC icomponents iif ipresent. iResistors iR8, 

iR9, iR10, iR11, iR12 iare iused ifor iproper ibiasing iof ithe itransistor iand ito iensure ithat icorrect 

iamount iof ivoltage iand icurrent iflows ithroughout ithe icircuit. iAlso, ithe itransistors iT4, i& iT5 iacts ias 

iamplifiers ithat iamplifies ithe isignal iand ithen ipasses ithe isignal ito ithe icoupling icapacitors iC8. iHere 

ianother ipotentiometer iis iused iof ithe irange i10k iohms ifor iadjusting ithe ivolume ilevel ifor ithe iIC 

iLM386. iNext ithe isignal iis iamplified/reconstructed iand ioutput iis iobtained iat ithe iloud ispeaker. i 
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• Loud ispeaker iLS1: 

We iobtain ithe ioutput iacross ithis icomponent iof ithe icircuit iand ithus iconclude ithat ithe icircuit iis 

iworking ifine. iThus, ia iwireless icommunication iis iestablished isuccessfully iusing iLaser. 

• Software iused: 

There iare imany idifferent itypes iof isoftware’s iused ito isimulate ivarious icircuits iand iget ithe idesired 

ioutput, iit iwas iinitially ideveloped iby i“Design iSoft”. iTINA’s isophisticated idiagram iwindows, ion 

ivirtual iinstruments, ior iin ithe ilive iinteractive imode iwhere iwe ican ieven iedit iour icircuit iduring iits 

ioperation, idevelop, irun, idebug, iand itest ithe idesigned icircuit. iIn iour iproject iwe iare iusing iTINA 

ias ithe isimulating itool ito iget ithe irequired ioutput. iIt iis iuser ifriendly iin inature iand ieasy ito ilearn. 

 

 

IV. RESULTS i& iCONCLUSION 

 

 
Figure i5: iSimulated ioutput, iby igiving i500Hz iof iInput isine iwave iof i2V ipeak-peak, iand igetting 

ian iamplified ioutput iof i500Hz isine iwave iof iaround i20V ipeak-peak. 

 

After ithe ianalysis iof ithe icircuit iand ihaving ia igood iunderstanding iof ithe iworking iprinciple iof ithe 

ilaser-based icommunication, iwe ican iinfer ithat iLaser iis ia isynchronous imode iof icommunication iin 

iwhich ithe ierror ioccurrence iis ireduced ito ia ilarge iextent iwhen icompared ito iother iexisting 

icommunication imethods/technologies. 

The irange iof ithis iparticular iproject iis idesigned ifor i0.5km i(500m). 

 

V. APPLICATIONS i 

 

 Defense iand iSensitive iAreas: iThis itype iof 

isystem iis iused ito idetect ienemy’s iships iand imissiles, ialso iused ito idisable ithem iat ithe isame 

itime.[7] 

 Airport iRunways: iHelps ithe iairport’s 

iheadquarters ito iknow iwhether ithe iplane iis ilanded ior ito idetect iwhich iplane iis ilanded ion 

ithe irunway.[7] 

 Mass iCommunication: iThis itype iof 

icommunication ican ibe iimplemented iin itelephone icommunications iand iin itelevision 

ichannels.[7] 

 NASA: iA iNASA’s iaccomplishment iwas ithat 

ihey iexchanged ithe imessage isignals ithrough ilaser ipulses iwith ithe ispacecraft iand ian iEarth-

based iobservatory. 
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 Satellite-to-Satellite iCommunication ilinks: 

iSome iof ithe iNASA’s isatellites iuses ilasers ito iexchange iinformation ifrom ione isatellite ito 

iother.[7] i i 

 Digital iCommunication: iInstead iof iusing 

icables ior ioptical ifibers, ithis imode iof icommunication ican ibe iused ito ilink ithe idevices. 

 Substitution iof iBUS iin ithe icomputers: iIn 

ia icomputer, iinstead iof iusing iBUS ito iconnect ithe iinner icomponents iof imotherboard, iwe 

ican icreate ilaser-based icommunication ilinks ifor ifaster itransferring iof idata. 

 Maximum iusage iof ibandwidth: iA isingle 

ibandwidth ican ibe idistributed iamong imany idevices, ithat iare ipointing itowards ia icommon 

itransceiver. 

 Other iSecurity iuses: iThis itype iof icommunication ican ibe iused iin ishopping imalls ito 

iinterconnect ithe isecurity icameras iand ifor iother isecurity ipurposes i(like ilaser itraps), iand iit 

ican ialso ibe iused ito icount inumber iof ipeople ientering iand iexiting ithe imall ietc. 

 

VI. ADVANTAGES 

 

 It iallows ivery ifast icommunication iservice 

ibetween itwo ior imore idevices ithan iother imodes iof icommunications. 

 Laser icommunications isystems ihave ithe 

ibenefit iof ieliminating ithe ineed ifor ibroadcast irights iand iburied icables. 

 Laser icommunications isystems ican ibe ieasily 

ideployed isince ithey iare iinexpensive, ismall, ilow ipower iand ido inot irequire iany iradio 

iinterference istudies. iThe icarrier iused ifor ithe itransmission isignal iis itypically igenerated iby ia 

ilaser idiode. iTwo iparallel ibeams iare ineeded, ione ifor itransmission iand ione ifor ireception. 

 The itransmitting iand ireceiving istation iare 

ismaller iand ilighter ifor igiven irange. 

 Overall ipower irequired iis iless ifor ia igiven 

idata irate iand idistance. 

 

VII. OPPORTUNITIES iFOR iRESEARCH 

 

Laser iBased iCommunication iLink ican ibe ifurther iimplemented iby iincreasing iits irange, ias iof inow 

iit iis idesigned ito ioperate ifor ia ismaller idistance icommunication, ibut iby ichanging ithe idesign iand 

ivalues iof ithe icomponents iusing iand ibiasing ithe itransistor iin ia imuch imore iefficient iway, ithe 

irange ican ibe iincreased iand iit ican ifind ia iwide ivariety iof iapplications iin ithe ifuture. 
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