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ABSTRACT

Thispaperaimstoimprovetheprotectionoftwo-wheelers.Thisstudyisdividedintotwoparts:a
helmetunitandavehicleunit.Theprimaryunitisthehelmetunit,whichcontainsasensor,andthe
secondpartisknownasthealcoholsensor,whichisusedtodeterminewhetherornotthedriver
iswearing theuserhelmetcorrectly.Thisdata is then transmitted to thevehicleunitvia theRF
transmitter.Thedataisencodedwiththeaidofanencoder.Supposethealcoholsensorsensesthat
thedriverisintoxicated.Inthatcase,theIoT-basedRaspberryPimicro-controllerpassesthedata
tothevehicleunitviatheRFtransmitter,whichimmediatelystopsthevehiclefromusingthedriver
circuittocontroltherelay.Tostoptheconsumptionofalcohol,thevehicleswouldbetrackeddaily.
Iftheindividualdrivingthevehicleisundertheinfluenceofalcoholwhiledriving,thebuzzerwill
automaticallytrigger.Thevehiclekeywillbeswitchedoff.

KEywoRDS
Alcohol Sensor, Encode, Healthcare Device, IoT, Limit Switch, Vehicle Drunk Alcohol

INTRoDUCTIoN

Vehiclesarebecomingobsoleteastheworldpopulationincreases.Asaresult,trafficdangersand
roadinjurieshaveincreased,resultinginsignificantlifelossduetoinadequateemergencyservices
(Abdulsahib&Khalaf,2018).Thestudyaimstoidentifythecarbysendingoutamessagethrougha
deviceinstalledwithinthevehicle.Wecannotidentifytheaccidentlocationinmostcasessincewedo
notidentifywhereaccidentsmayoccur.Whenacarisinvolvedinacrash,thevibrationsensordetects
thesignalandtransmitsittotheArduinomicrocontroller(Abdulsahib&Khalaf,2021).Thealarm
soundsaresenttothepolicestationorarescuesquadbythemicrocontroller(Alkhafajietal.,2021).
Asaresult,assoonasthepolicereceivethedetails,theycanusethemobiledevicemodemtotrack
theaddress.Thismethodhasahighdegreeofprecisionandreliability,showingthatoursuggested
systemeffectivelydetectsincidentsusingshaking,loadtracking,MEMEs(Al-Khanaketal.,2021),
andcolossalalcoholdrinking.Thevalueofwearingahelmetisshownbycomparingintegratedsensor
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parameters—atrendtowardcreatinganautomatedguidedhelmetdevicethateffectivelytrackshelmet
useanddrivingwhileintoxicated(AymanDawoodetal.,2019).Aprotected2-wheelerridecanbe
accomplishedbyintroducingthisdevice,whichwillreduceheadtraumacausedbyaccidentsdueto
alackofahelmetandtherateofaccidentscausedbydrivingdrunk.Todeterminewhetherornota
personiswearingahelmet.Italsoidentifiesanyinjuriesandexcessivealcoholconsumption—the
frameworkfordesigningtherapidfirst-aidalertsystemfor2-wheeledvehiclesusinginertialIsensors
onmobiledevices(Carlosetal.,2021;Dalal&Khalaf,2021).

PRoBLEM STATEMENT

Thisstudyaims tobuildadesign thatcanprovidehighsafetystandards invehicles.Theuseof
embeddedtechnologiesaccomplishesthis.Thisresearchaimstoimprovethesafetyof2-wheelers
(GaneshKumar&Sudhakar,2020).Thisarticleconsistsoftwounits:ahelmetunitandavehicle
unit.Asensorinahelmetdevicesenseswhetherthedriveriswearingthehelmetcorrectly.Then,
thisdataisconveyedtothevehicleunitviathecontrolunit(Ghaida&Osamah,2018).Thehelmet
controlunitreceivesthissignalandsendsittotheArduino.Thisdatawasreleasedtothecontroller
fortesting.Ifthehelmetiscorrectlyworn,themicrocontrollerallowsthevehicletooperate;else,the
relayisturnedoff,causingittostop(Hamadetal.,2021;Hoangetal.,2021;Jebril,2021).

Toidentifythedriver’slocation,anotherlimitswitchisused.Ifthealcoholsensorsensesthat
thedriverisintoxicated,theArduinomicrocontrollercontrolstherelaytostopthecarimmediately
(Keerthanaetal.,2020;Khalaf&Abdulsahib,2021;Khalaf&Abdulsahib,2019).Duetothesignal
fromthetrafficunit,thedrivercircuitisusedtooperatetherelay.Manyoftheinjuriesoccursince
thepersonwasnotwearingahelmet,theroadaccidentwasnotreportedpromptly,thepersoncould
notbeprotectedduetolateadmissiontoanemergencydepartment,ortheindividualwasriding
when smashed (Figure. 1). The system is designed using distributed sensors and Wi-Fi-enabled

Figure 1. (a) Block diagram helmet circuit; (b) Block diagram of bike circuit
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processorsandcomputingfoundations(Khalaf&Sabbar2019;Khalafetal.,2020;Lietal.,2021;
Ogudoetal.,2019).

Theaccelerometerisusedforaccidentdetection,andthecustomerandserver-basedarchitectureis
usedforaccidentalerts,withthemicrocontrollerservingastheclientandtheserverservingasonline
management(OsamahIbrahimKhalafetal.,2018).Ifanaccidentoccurs,therelevantinformationis
senttothecrisiscontactsthroughcloud-basedmanagement(Osamh&Ghaida,2020).Thedrawbacks
ofthecurrentsystemarethat1.Thepositionofinjuriesislessprecise,and2.Thereisnomechanism
toverifywhetherornotthedriveriswearinghelmets.Sensorsincludeaninfrared,load,vibration,
andgassensor,aswellasmems(Prasadetal.,2020;Priyadarshini&Sudhakar,2015).

Thegassensorsensesalcoholconsumptioninaperson’slung,wearingahelmet.Thehelmet’s
alcoholidentificationsensorsdifferentiatebetweenalcoholconsumptionandnon-alcoholdetection.
AMEMS-basedhandlebaroperatesthevehicle.Anyaccidentisdetectedusingthevibrationsensor.
Loadtestingtoassessthevehicle’sloadandasensortodeterminethenumberofpeopleridingthe
bike.Thesecriteriaareusedtoavoidbicycleaccidents(Romeroetal.,2021;Senganetal.,2021).

PRoPoSED SySTEM

Thisstudyaimstoimplementthesafetyoftwo-wheelers.Therearetwounitsinthispaper:oneisa
helmetunit,andtheotherisavehicleunit(Senganetal.,2021).Thereisasensor(Limitswitch)and
analcoholsensorinahelmetdevicethatdetectswhetherthedriveriswearingthehelmetcorrectly
ornot.TheinformationisthentransmittedtothevehicleunitviatheRFtransmitter(Sudhakar&
ChenthurPandian,2016;Subahietal.,2020;Sudhakar&ChenthurPandian,2012).Theinformation
isencodedusinganencoder.Supposethealcoholsensorsensesthatthedriverisintoxicated,the
RaspberryPimicrocontrollersendstheinformationtothevehicleunitviatheRFtransmitter,which
thenimmediatelyavoidsthevehicleusingtheDrivercircuittomanagetherelay(Suleimanetal.,2014;
Tranetal.,2021;Wangetal.,2021;Wisesaetal.,2020;Wisesaetal.,2020;Xiangetal.,2021).If
thedriverconsumesalcoholwhenoperatingthemotorcycle,thebuzzerwilltrigger,makingaloud
noiseandsignalingtheridertostop.Themethodisaimedtoenhancesafetyandminimizeinjuries,
withthegovernmentlimitinghighspeeds,whichareparticularlydangeroustomotorcyclists(Figure.
2).Withtheaveragecitizen’sgrowingpurchasingpower,thevehiclesweusehaveincreased,but
thecrazeformotorcyclesintoday’speriod,especiallyamongtheyoungergeneration,isincredible
(Yuetal.,2014;Zhang&Chong,2009;Zhaoetal.,2020;Zhengetal.,2021;Romeroetal.,2021)

Duetothelowcost,middle-classfamiliestendtopurchasemotorcyclesover4-wheelers.When
thenumberofbikersinourregionincreases,sodothenumberofroadmishaps,resultinginmany
accidents,mostofwhicharetriggeredbythemostpublicmistakesofnotwearinghelmetsanddriving
abovethespeedlimit.

Figure 2. Block diagram of smart helmet
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Thisraisesawarenessaboutcreatingasystemthatensuresbikerprotectionbyallowingthehelmet
tofollowthegovernment’srecommendations.Thesystempresentedisbasedonmicrocontroller-based
circuitryandusesGSM.GSMachieves2-wayinteractionwiththemotorbikeandtheriderutilizing
aGSMforSMSAlertsasontherider’ssmartphone.Thesystemalsoincludesasirenandastand
sensorifanyonestealsthebike.

HARDwARE SPECIFICATIoNS

Raspberry Pi
TheRaspberryPiisacredit-card-sizedinterfacethatprovidestoyourTVthroughakeyboardand
canperformmanyofthetasksthatatypicaldesktopcomputercan,includingspreadsheets,word
processing,gaming,andhigh-definitionvideoplayback.TheRaspberryPicharityorganizationhopes
toseethecomputerusedtoteachcodingandtechnologytochildrenworldwide.

RF Transmitter and Receiver
RadioFrequency(RF)emissionisasubclassofelectromagneticradiationwithwavelengthsranging
from100to1mmandfrequenciesrangingfrom3to300GHz.Theradiospectrumis therange
ofelectromagneticradiationthatreferstoalternatingelectricalsignalsusedtogenerateandtrack
radiosignals.Electromagneticfluctuationsinelectronicsystemsoremissionsviaairandspaceare
denotedasRF.

Limit Switch
Among all sensors’ most fundamental, the switch is available in two configurations: generally
openandnormallyclosed.Mechanical switcheswerewidelyused incontrolapplicationsbefore
advancementsinsensingdevices.Mechanicalswitchesarestillbeingusedforthispurposedueto
improvedreliabilityandperformance,buttheyaremainlyusedtolimitswitchactuationandwear.
Thestandardlimitswitchisamechanicalsystemthatdetectsthetargetdirectly.Alimitswitchis
madeupoftwoparts:aswitchbodyandanoperatinghead.Theswitchbodyhaselectricalcontacts
thatcanbeusedtoenergizeorde-energizeacircuit.

Alcohol Sensor
BloodAlcoholContent(BAC),alsorecognizedasbloodalcoholconcentration,ethanolconcentration,
oralcohollevel,isthemostcommonlyusedmeasurementforlegitimate/healthpurposesfordrinking
alcohol(Figure3).

Figure 3. Alcohol sensor
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web Camera
Awebcamisarecordingdevicethatsendsreal-timeimagestoadeviceorcomputernetwork,usually
throughUSB,Ethernet,orWi-Fi.Themostcommonapplicationisthedevelopmentofhyperlinks,
whichenablescomputerstoworkasvideophonesorvideoconferencestations.Thewebcamgotits
namefromitswidespreaduseasavideocamerafortheWww.Securitymonitoring,bigdata,video
broadcasting,andcapturingsocialvideosarestandardapplications.

Power Supply
TheACvoltage,whichisprobably220VRMS,ismountedtoaconvertertoACEtensiontothe
acceptableDCoutput.Abridgerectifierthengeneratesafull-waverectifiedstress,whichwouldalso
befirstfilteredfromtheprimarycapacitorfiltertogenerateaDCtension.TherelatedDCvoltage
significantlyvariesfrompulseorACvoltage.

Relay Circuit
Thepurposeofthiscircuitistomanagetheload.Theloadcouldbeamotororsomethingelseentirely.
Relaysareusedtoturnonandofftheload.Therelayisswitchedonandoffbyswitchingtransistors
(BC547).TherelayisattachedtothecollectorterminaloftheQ2transistor.Relaysareelectromagnetic
switchingdeviceswiththreepins.ItconsistsofCommon,NormallyClosed,andOpen(Figure4).

IMPLEMENTATIoNS

The helmet’s transmission end is attached to the Raspberry Pi Module’s receiver end, and the
RaspberryPi’sreceivingendislinkedtotheGSMModule’stransmittingside.TheRaspberryPi
issuppliedwithpower.PowerisspreadtoothermodulesfromRaspberryPi.Thealcoholsensor’s
outputpinisconnectedtotheRaspberryPi’seighthpin.TheRaspberryPibindsandcontrolsallof
theelements(Figure5).

Figure 4. Relay trip
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RESULT AND DISCUSSIoNS

Thelimitswitchisintegratedintothehelmetandmustbepressedwhenwearingit.Itsendssignals
tothemicrocontroller’sreceiver.Itallowsustodeterminewhethertherideriswearingahelmet.To
avoidalcoholintake,thevehiclewillbetrackeddaily.Iftheindividualdrivingthevehicleisunder
theinfluenceofalcoholwhiledriving,thebuzzerwillroboticallytrigger.Thevehiclekeywillbe
switchedoff(Figure6).

Figure 5. A prototype system

Figure 6. Raspberry pi for smart helmet
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CoNCLUSIoN

Thegovernmentistakingtheleadbymakinghelmetsandno-drinkdrivinglawsmandatory.Just
10%ofbikeriders,asperthestudy,obeytheselaws.Theselawsareoftenbroken.TheproposedIoT
deviceinvolvesa“SmartHelmet”thatdetectstheamountofalcoholtakenbytheriderandwearing
ahelmet.ThisdeviceismadeupofanAndroidapp.TheIRSensorforhelmetidentificationandthe
MQ303Aforalcoholdetectionwillbeinvestigatedonthesmartphone.Hopefully,thenewsystem
wouldensureridersafetyandlimitthenumberofpeoplewhodrinkanddriveandensurethattraffic
lawsareenforced.
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