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Abstract—As iwe iknow iIndia  iis isecond  imost ipopulated icountry  iand 

ihas ia ilarge iyouth ipopulation, inowadays iyouth iare ifond iof ibikes iand 

ibecause iof ifashion, ithey ineglect iwearing  ihelmet. iBecause iof ithese,  

ibike iaccidents iare iincreasing  iday  iby  iday iwhich icauses ideaths. iMajor 

ideaths iare idue ito ihead iinjuries iwhich ican ibe iprevented iby iwearing  ia 

ihelmet.  iDrunk iand idrive icases  iare ibecoming  imore, iwhich icauses  

iaccidents iand idue ito ilack iof inegligence iwhere ian iaccident ioccurs iand 

ipeople iare idying. iThese iincidents imade ius idevelop ia ismart ihelmet 

iusing  iinternet iof ithings iwhich ireduce ithe iaccidents iand irisk iof ideaths, 

iwhich ihas ifollowing  ifeatures, ithe  ibike istarts ionly  iif ithe irider iwears  ia 

ihelmet iif ithe irider iis iover idrunken  ithen ithe iignition iwill ibe 

iautomatically  ioffed iand iif iany  iaccident ioccurs ithen ithrough iGSM 

imodem  iit iwill isend ithe imessage ito ithe iregistered icontact inumber iby 

iusing ia isim icard. 

Keywords—Fond; iGSM imodem; iInternet iof ithings; iIgnition; 

iSmart ihelmet. 

 

I. INTRODUCTION 

Technology  iis ithe iword  iwhere iwe ihear ievery  icorner  iof ithe 

iworld,  imainly iin ithe ifields iof ieducation,  imanufacturing  iof ithe 

iproducts,  itransportation, icommunication  iand ihealth. iIn ithe ifield  

iof itransportation  iindustry  iwas  ialways ian iessential ipart iof ithe 

ieconomy, iand ia itool iused  iby ithe igovernment. iWe ihave idifferent 

iways iof itransportation  ifor imoving  iaround  ithe iworld, ibut 

imotorcycles iare ithe icraziest ivehicle iin ithe iyoung igeneration  iand  ias 

iwell ias ito ithe iworld. iMotorcycle isafety  irelated  ito idifferent ifeatures  

iof ithe ivehicle isuch  ias  iequipment imodel,  idesign  iof ithe ivehicle iand 

ias iwell ias  ioperator  iskill iis  ispecial ifor  imotorcycle  irider  ihas itowards  

ithe imotorbikes.  iBut ithey  iare ithe  imost iunsafe iroad  iusers, iwithout ia 

iprotective  ibody, ieven ithe islightest icareless ican ihave iserious iinjuries 

ior imay ilead ito ithe ideath iof ithe irider. iNot ionly ibecause iof ithe 

icareless, ibut ithe ideath iof ithe ipeople  imay  ioccur idue ito iover  ispeed, 

irash  idriving,  iover  iconsumption  iof  ialcohol iand iviolation  iof itraffic  

irules. iBut ithe imain  ireason  ifor ibrain  idamage iand ithis ileads ito 

iimmediate  ideath, iwas  ithe iabsence  iof ihelmet ion ithe iperson. iIf ithe 

irider  iwears ithe ihelmet, i80% ichances ifor iavoiding  ihead  iinjuries  

iand  iwe ican isave ia ilife ifrom  iaccidents.  iWith ithe ihelp  iof inew  

itechnologies isuch  ias iIoT, idangerous itraffic isituations iwill inot 

ioccur.  iAnd imodelling  ithe imotorcycles  iwith ithe isensors, ialert 

isystem  ito ithe irider  iand isurroundings iby ia isending  imessage, iand  ito 

imake iit imandatory  ifor ithe ibike irider  ito iwear ia ihelmet iduring  ihis/her  

iride.  iIn ia irecent isurvey, ievery  ihour  i4 ipeople idie iin iroad  iaccidents, 

i70% idue ito inot iwearing  ia ihelmet. 

Based ion istatistics ifrom  iaround  ithe iworld, iincreasing  isafety  

iregulations iand iby iusing  ithe  iinnovative itechnology,  ibeing 

ideveloped  ito iavoid isuch  iinstances, iand ito iensure ithe isafety  iof 

iriders. iThe iidea ibehind  iour iproject iis ito iensure ithe i“Safety  ion iTwo 

iWheels” ifor ia isafe ijourney. 

A.Objectives 

The imain  iobjective  iof ithis isystem  iis ito idesign  ia ihelmet ithat  

iprovides isafety  ito ibike iriders iand ito iprevent iover ia idrink  iand idrive 

icases. iIt idetects iwhether  ithe irider imet iwith ian iaccident iif ihe imeets, 

ithen  iit ialerts ithe iguardian  iabout ithe iaccident iand isends iSMS. 

 
II. PROPOSED iSYSTEM 

We iare ideveloping  ia ismart ihelmet iusing  ithe iinternet iof ithings 

i(IoT)  itechnology,  iin iwhich  iwe iensure ithe isafety  iof ithe ibike irider. 

iby iavoiding  iroad  iaccidents iof ithe ibikers iby, 

• The isystem idetects iwhether  ithe irider  iis iwearing  ia ihelmet  

ior inot iif ihe iwears ithen  ionly ithe ivehicle iwill istart. 

• It idetects ithe iamount iof ialcohol iconsumed  iby  ithe irider, iif  

ithe irider  ihas iover  idrunk,  ithe ibike iengine iwill inot istart. 

• When  ithe ibike irider  imeets iwith ian iaccident iit idetects iit iand 

igives ithe inotification  ito ithe iregistered  icontact iwith ia 

ilocation. 

For ithe isafety  iof  ithe ibike irider, iwe iare iusing  ithe ilatest 

itechnology iIoT, ithis itechnology  iprovides ithe iadvance itechniques 

ifor ialerting ithe irider  iand  iensures ithat irider  ifollows ithe irules iand 

iregulations.  iFor itwo-wheeler irider, iHelmet iis ithe imost ibasic 

iprotection  idevice iand  iit iis  inecessary  ifor ievery  ibicycle ior 

imotorbike  iriders. iBut iit idoes inot iensure ithe isafety  iof ithe irider  iand 

ithe irider  iwon’t ifollow  ithe itraffic irules. iMost iof ithe ipeople iuse 

iordinary  ihelmet ijust ito  iavoid igiving  ichallan  ito ithe itraffic ipolice, 

ithese ihelmets ido inot iensure  ithe isafety  iof ithe idriver. iSo, ito iovercome 

ithese iproblems iwe ineed  ito iuse ithe ismart ihelmet. 

III. SYSTEM iDESIGN 

The isystem ihas itwo  isections 

• Helmet isection 

• Bike isection 
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Alcohol isensor Accelerometer 

Switch RF itransmitter 

ARDUINO 

Microcontroller Power isupply 

A. Helmet isection 

This isection icomprises ian ialcohol isensor, iswitch, 

iaccelerometer,  imicrocontroller  iand iRF itransmitter.  iThe iswitch 

iexamines iwhether  ithe  irider  iis iwearing  ia ihelmet ior inot iand ialcohol 

isensor  isenses  ithe irider  iis  iintoxicated  ior inot iand itransmits ithe isignal 

ithrough iRF itransmitter ito ithe ibike isection. 
 

Fig. i1. i Block idiagram iof iHelmet  imodule 

Main  icomponents idescription 

1) Alcohol isensor: 
 

 
Fig. i2. i Alcohol isensor i(MQ-3) 

An ialcohol isensor idetects ithe iattentiveness iof iethanol iin ithe iair  

iwhen  ithe idrunk  iperson  ibreathes inear ithis isensor, iit idiscloses ithe 

ialcohol igas iin ihis ibreath  iand iobtains ithe ioutput ibased ion ialcohol 

iconcentration.  iIt iis iplaced  iin ithe ihelmet isuch  ia iway ithat iit  ican ieasily 

isense ithe ibreath  iof ithe iperson. 

2) Accelerometer: 

 

 
Fig. i3. i Accelerometer i(MMA7361) 

It iis ian  ielectromechanical  idevice  iwhich  iis  iused  ito imeasure  

iacceleration  iforces iand ithe iforces iwill ibe istatic ior idynamic iforces. 

iAn iaccelerometer  iwill imeasure ithe ivibration  iof ithe imaterial  iand  iit 

iis iemployed  ito icontinuously  imonitor  ithe ihead  iinclination  iof ithe 

irider  iand iposition  iof ithe ihelmet iand ihelpful ifor icalculating  ithe 

ilikelihood  iof iaccidents. 

3) RF itransmitter: 

 

Fig. i4. i RF itransmitter i(434-Mhz) 

RF imodules iare i434 iMHz itransmitter iand  ireceiver 

icomponents.  iRF itransmitter  iis ithe iwireless idata itransmitting 

idevice.  iIt itransmits iserial idata ito ithe ireceiver  ithrough  ian iantenna 

iwhich  iis iconnected  ito ithe i4th
 ipin iof ithe itransmitter.  iIt itransmits ithe 

ihelmet idata ito ithe ibike ireceiver  ithrough  ithe iradio  ifrequency  isignals 

iand imicrocontroller  iwill iprocess ithe ireceived  idata. 

4) Switch: 
 

 
Fig. i5. i Switch i(ON/OFF ibutton) 

A iswitch  iis ian ielectric imechanism  ifor iON/OFF  ithe idevice,  iit iis 

iused  ito iregulate ithe iflow iof ielectricity  iby iinterrupting ior idiverting 

ithe icurrent ifrom  ione iconductor ito ianother. iThis iswitch  iis iplaced 

iinside ion itop iof ithe ihelmet iand iit iis ipressed  iwhen  ithe irider  iwears ithe 

ihelmet iand iit ireleased  iwhen  ihelmet itakes ioff. iBased ion ithe iswitch 

icondition  ithe ibike iignition  ikey  iwill ibe iON/OFF. 

5) Arduino: 

 

 
Fig. i6. i Arduino i(UNO) 

Arduino  iis ithe iopen-source iplatform  iused  ifor ibuilding 

ielectronic iprojects. iIt iconsists iof iboth ihardware icircuit iand 

isoftware itool, iand ithis isoftware  iis iused  ito iwrite ithe icode iand iupload 

iinto ithe iphysical iboard  ithrough ithe icable. iArduino  iIDE iuses ithe 

isimplified  iversion  iof iC++, ibut ithis iis ione iof ithe ieasiest iways ito iwrite 

ithe icode. iArduino  ican  iinteract iwith isensors, imotors,  iinternet, 

ismart-phone iand ithe iTV.  iArduino  ihas ivarieties  iof iboards ibut ithe 

iUNO iis ione iof ithe imost ipopular  iboard  iin ithe iArduino  ifamily. 

 

B. Bike isection 

This isection  icomprises iRF ireceiver, iMicrocontroller,  iIgnition 

ikey, iGPS  iLCD, iGSM imodem  iand idecoder.  iThe iRF ireceiver  igets  

ithe isignal ifrom  ithe ihelmet isection  iand idecodes isignal iusing 

idecoder  iif ithe iperson  iis iover idrunken  ithen  iignition iwill ibe 

iautomatically  ioffed  iby  ithe irelay  iand iif iany iaccidents  ioccur 

imessage iwill ibe isent iusing  iGSM  imodem 

http://trpubonline.org/index.php/Biosynth/index
http://trpubonline.org/index.php/Biosynth


Biosynth 
 

http://trpubonline.org/index.php/Biosynth 

Vol 1, Issue 1, 2026                                
 

22 

A imicrocontroller  iis ia  isolid iintegrated  icircuit; ion  ia isingle ichip, 

iit iincludes imany  idevices. iIt iis isimilar ito ithe icentral iprocessing  iunit 

ithat ihas idecision-making  icapabilities. iIt iconsists iof i64KB iFlash 

iand i1024 ibytes iRAM. iThe imicrocontroller  iused iin iproducts isuch  

ias iengines, imedical idevices, iappliances iand iin  iembedded  

isystems. 

4) i LCD: 
 

 

 
Fig. i7. i Block idiagram iof iBike imodules 

Main icomponents idescription 

1) GPS  itracker: 
 

 
Fig. i8. i GPS itracker 

GPS istands ifor iGlobal ipositioning  isystem. iGPS itracker  iis ia 

inavigation  idevice, iused  ifor itracking  ithe ilocation  iof imoving 

iperson,  ivehicle iand ianimals. iThe  iinformation  ithat iis icollected  

ifrom  ithe idevice iis istored  ion ithe idevice iinside iand ithen iis  

itransmitted  ithrough  ia iwireless inetwork  ior icellular inetwork. ithe 

iinformation  ireported  ifrom  ithe ivehicle iis ithe ireal-time ilocation  iand 

iis idisplayed  ion ia imap  iin inear ireal-time. iThe isoftware ifor itracking  

ithe ivehicle iwill ibe iavailable ion iall ismartphones. 
2) GSM imodem: 

 

Fig. i9. i GSM imodem i(sim900) 

A isim ihas ito ibe iinserted  iinto ithe isim icard  iport iin imodem  iand ican 

ibe ioperated  iusing  ia imobile idevice,  iit ican isend iand ireceive  

imessages ifrom  iregistered  inumbers. 
3) Microcontroller: 

 

 
Fig. i10. i Microcontroller i(P839V51RD2) 

Fig. i11. i LCD i(16x2) 

LCD istands ifor iliquid  icrystal  idisplay  ithat iit  iuses iliquid  icrystals  

ifor ioperation.  iIt iis ivery  ipopular  iand ibroadly  iused  iin ielectronic 

iprojects ias ithey  iare iused  ifor idisplaying  iinformation  ilike isensors 

idata ifrom  ithe iproject,  iand icommonly  ifound  iin ismart-phones, 

itelevisions, icomputer  imonitors iand iinstrument ipanels. 

 

5) RF ireceiver: 

 

 
Fig. i12. i RF ireceiver i(434-Mhz) 

Radio-frequency  ireceiver  iis ian ielectronic idevice,  iused  ito 

icommunicate  ibetween  itwo ielectronic idevices iwhich  iare 

iconnected  iwirelessly.  iThe itransmission  itakes  iplace  ithrough  ithe 

iradio  iwaves iwhich  iare iof ithe iform  iof ielectromagnetic  iradiation.  

iThe ihelmet imodule(transmitter)  ioutput idata iwill ibe ireceived  iby 

ithe ivehicle imodule(receiver) iand ithe iprocess iwill itake iplace iby 

iwireless itechnology. 
IV. IMPLEMENTATION 

The iimplementation iof ithis isystem iprovides ieffective 

idetection  iof iaccidents iand iis ialso  ilow icost. iThis  isystem  iprovides 

isafety  imeasures  iin imotorcycles  iand iavoids  iroad  iaccidents. iThe 

isystem i“Smart iHelmet” iaccomplishes ithe ifollowing  iobjectives: 

• Status iof ithe irider  iwearing  ia ihelmet 

• Alcohol icontent idetection iand 

• Accident idetection iand ilocation isharing 

A. Helmet iSection 

GPS LCD 

GSM imodem RF ireceiver 

ARDUINO 

DC imotor Ignition  ikey 

Microcontroller Power isupply 
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Fig. i13. i Flow ichart iof iHelmet  iSection 

The itransmitter iis iplaced  iin  ithe ihelmet isection  iwhile ithe 

ireceiver  iis iplaced  iin ia  iparticular  ibike.  iThus, ithere iwill  ibe iwireless  

icommunication  ibetween  itwo imodules i(helmet isection  iand ibike 

isection). 

When  ithe ibike irider  iwears ithe ihelmet, ithe iswitch iis ipressed  

ipresent iin ithe ihelmet. iWhile ibreathing  ithe ialcohol isensor ipresent 

iin ithe ihelmet idetects ithe ialcoholic igas, ibecause iit iis iplaced  iin ithe 

ihelmet isuch  ia iway ithat iit ican ieasily  idetect ithe ibreath  iof ithe irider.  iIf 

ithe ialcohol isensor idetects ithat irider  iis iover  idrunken  ithen  ithe 

ithreshold  ivalue idrops iand iit iwill ichange  ithe ivalue iand ibike iwill inot 

istart ibecause iignition iwill ibe iOFF. iAccelerometer  iembedded  iin 

ithe ihelmet imeasures itilting  iof ithe ihelmet. iThe ioutput iof ithese 

icomponents iin ithe ihelmet iwill  ibe iinput ifor ithe imicrocontroller 

iwhich  iis iembedded  ion ithe ihelmet. iThen  ithe iprocessed  idata iwhich  iis 

ithe ioutput iof ithe imicrocontroller  iof ithe ihelmet iis isent ito ithe ibike 

imodule  ithrough  ithe iRF itransmitter. 

B. Bike iSection 
 

 
 

 
Fig. i14. i Flow ichart iof iBike iSection 

RF ireceiver  iin ithe ibike imodule ireceives ithe ihelmet idata iand 

isends ito ithe imicrocontroller.  iThen  imicrocontroller  iwill imake iout  

ithe idecisions iwhether  ito  istart ithe ibike ior inot iby ireading  iall ithe  idata iof 

ihelmet. 
To istart ibike iignition ia iperson imust ifollow itwo iconditions: 

• Rider imust iwear  ithe ihelmet isince ithere iis ia iswitch  iin ithe 

ihelmet iwhen  ithe iswitch  iis ipressed  ithe iignition  istarts. 

• The irider  ishould  inot icross ithe ithreshold  ivalue iof 

iconsumption  iof ialcohol. 

To istart ithe iignition  iof ithe ibike ithe ioutput iof ithe ihelmet idata  

imust imatch  iabove itwo  iconditions iwhen  iit imatches ionly ithen ithe  

ibike istarts ior ielse iit iwon’t istart. iThe iaccelerometer  iwill imeasure  

ithe icondition  iof ithe ihelmet iwhether  iit iis itilted  iconcerning  iwith ithe 

iground  ior inot, iif iit iis itilted  iwith imore ithan  ithe ithreshold  ivalue, ithen iit  

imeans ithat iaccident ihas ioccurred  iafter ithat iimmediately  ithe  

inotification  iwill ibe isent ito ithe iregistered  icontact inumber  iusing 

iGSM iand ialso iit isends ithe ilocation  iof ithe iaccident ioccurred.  iSo ithat 

ithey  ican itake ivictim  iimmediately  ito ithe ihospital iand iprovide  

imedical itreatment iand  ifurther ithey  ican ialso iinform  iabout ithe 

iincident ito ithe ipolice istation. 

V. RESULT 

The itwo-wheeler iSafety  iSystem ideveloped  iwith iIoT, iSmart 

ihelmet iis  ivery  isafe iand  itrustworthy.  iThe imain  iaim iof ithis  isystem 

iprevention ifrom iinjuries iwhen  ia iperson  iwearing ithis ihelmet imeets  

iwith ian iaccident. iIt iavoids iDrink  iand iDrive icases. iThe iresults ican  

idetect ithe iaccident iand  iit isends ithe inotification  ito ithe iregistered  

icontact iwith i90% iaccurate  ilocation  iso ithat ithe iguardians iwill iget ito 

iknow ithe icondition  iof ithe iperson  iand ican iable ito igive ithe iproper  

imedical itreatment. iThe  idetection  iof ian iaccident iis ibased  iupon ithe 

iresults iof itilting  iof ia ihelmet,  iit imatches iwith ithe ihelmet ifall ivalue  

iand ithe ithreshold ivalue.  iThe iresults ishow ithat ithe isystem  idetected  

ithe ipresence iof ialcohol iin ithe ibreath  iof ithe irider  iif ithe irider  iis iover  

idrunken  ithen  ibike iwill inot istart. iThis isystem iwill iprocess  

icompletely  ibased ion irider  iactivities. 
 

 
Fig. i15. i Alcohol ireadings 
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Fig. i16. i Helmet  imodule 

 

VI. CONCLUSION 

The isystem idesigned  iprovides isafety  iof ithe iriders, iin icase iof 

iaccidents iit iwill inotify  ithe iregistered  icontact iand ithe ilocation  iof ithe 

iaccident iprovides ia itimely  isafety  imeasure.  iThis ialso idetects ithe 

iconsumption iof ialcohol iand iprevents idrink iand idrive icases. iThis 

ialso iensures ithe iperson  iwears ithe ihelmet imandatorily. 
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VII. FUTURE  iSCOPE 

We ican iimplement ivarious ibioelectric  isensors ion ithe ihelmet ito 

imeasure  ivarious iactivities iand iwe ican iview ithe istatistics iof ithe 

irider.  iWe ican iuse ivoice icommands ito icontrol ithe ibasic ibike 

ifunctionalities.  iNow ithe irider  ican  ileave ithe ihelmet ion ithe itwo-

wheeler  iwhile iparking,  iwithout iany ispecial iactions ior isecurity  

imeasures.  iWe ican iuse isolar ienergy  ion itwo- iwheelers ifor icharging 

ithe ielectric ivehicles iand ifor imobile idevices. iIn ithe ifuture iself i- 

idriving  imotorbikes ican ibe ideveloped  iwith iartificial iintelligence  

iand  ithe irider  iwill ibe isafe iand ino iaccidents iwill ioccur. 
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