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Abstract-

Thespreadofvisuallychallengedisaverysensitiveissue
worldwide.Impairedvisionplaysintheeverydayactionsof
differentdifficulties.Theseincludethedifficultiesof
movingincompletedependenceandtheabilitytoseekand
recogniseobjects.Untiladecadeago,theonlyaidthat
unseeingpersonhasusedaresticks,guidedogs
accompanyingpersonsortomove.Inthelastdecade,
computerizeddeviceshavebeenintroducedintotheworld
oftheblindinordertoeasethelivesofthesepeople.

Thispaperpresentsasystem forvisuallyimpaired,that
makeuseofultrasonicsensorandRFtransceiveras
assistivedevices.Unsightedindividualsfindnavigation
difficultastheystruggleeverydayinperformingactionsfor
bypassingobstaclesandhurdlesintheirpath.Inorderto
helpvisuallychallengedpeoplehandlesafelyandquickly
thissystem isproposed.Ultrasonicsensorisplacedwhich
isusedforobstacledetectionwithdistanceindication.RF
transceiversimulatorisusedtoprovidethetrafficsignal
informationforpelicancrossinginrealtimescenarioand

alsothebusrouteinformationtohelptheuserknowabout
thedesiredbus.Themainaim ofthisworkistodesigna
voicebasedalertingsystem fortheblindpeople.

Peoplewhoarevisuallyimpairedstruggleeverydayin
performingtheiractions.Oneofmostdifficultproblem
facedbyvisuallyimpairedpeopleisdetectingsignallights
atcrossroads.Thispaperpresentsnewdetectionsystem
forsignallightdetection.Thissystem helpsinguidingthe
visuallyimpairedpeopletocrosstheroadsafely.The
colouroftrafficlightisdetectedandinformedviathevoice
output.Ultrasonicsensorsdetectobstaclesintheirpath
.Withthehelpofthisinformationthevisuallyimpaired

peoplecrosstheroadsafely.

KEYWORD:Rftransceiver,ArduinoUNO,LEDs,Ultrasonic
sensors.

I. INTRODUCTION

Asalways,peoplewithdisabilities,classifiedasthe
trafficweak,areexposedtovarioustrafficaccident
risks,butthereareveryfewdisabilityprotection
areasdesignatedarounddisabledfacilities.Oneof

theconsequencesofbeingvisuallyimpairedis
beinguncomfortableaboutsafetywhiletravelling
independentlyastheyareinunfamiliar
environments.Varioustechniquesaretherewhich
avisionlesspersoncommonlyusessuchasguide
dogs,whitecaneorwalkingcanefornavigation.



Buttherearemanylimitationswiththissuchasthe
lengthofthecaneaswell.Theblindstillhaveto
facealotofdifficultieswithnavigationeveninthe
presenttime.So,ontakingthisintoaccountwe
decidedtodesignaproductwhichwouldhelpthe
blindpeoplespecificallytocrosstheroad.

Theaim istodevelopaportable,lowcostanduser
friendlynavigationsystem fortheblind.This
projectinvolveshelpingtheblindtorecognize
trafficsignalpatternaswellasobstaclesaround
andtocrosstheroadwithoutdependingonothers.
Usually,blindpeopleuseafirstaid,suchasthe
whitecane.Itallowsthem todetectobstaclesina
closerange,butcannothelpthem withdetecting
theconditionofatrafficlight.Thevisuallyimpaired
havedifficultyseeingthetrafficsigns,however
theycanhear.Althoughtherearesomeaudio
beepersemployedtoinform avisuallyimpaired
personaboutwhatcolorthetrafficlightisby
meansofdifferentfrequency,itismoreconvenient
tohaveaportabledevicewhichcaninform the
visuallyimpairedaboutthetrafficsignalthrough
voiceorbuzzer.Inthispaper,weimplementeda
system thatenablestheblindtocrossthe
pedestriancrossingsindependently.First,the
currentsignalstateisaccuratelyrecognizedsothat
thevisuallyimpairedcanknowthestateofthe
crosswalk.Ultrasonicsensorsareusedtodetect
theobstaclesonthepathaswell.Thevisually
impairedpersoncannavigatefasterandmore
safelyamongtheobstaclesbytheuseofthese
sensors.Thesystem recognizescrosswalklightsin
realtimeanddetectsobstaclesandguidesthe
currentsignalandobjectsdetectedtothevisually
impairedbyvoiceandbuzzer.Thiswillprovidea

safewalkingenvironmentforthevisuallyimpaired.

II. LITERATURESURVEY

Alotofresearchhasbeencompletedforvisually
impaired people.Some ofthe recentresearch
methodsarediscussedhere.Ultrasonicsensorsare
usedforobstacledetectionandcalculationofits
adaptivedistancefrom theperson.Thesystem is
notsuitableforoutdoorenvironments.Ultrasonic
NavigationSystem forthevisuallyimpaired&blind

pedestrians,thesystem isdesignedinsuchaway
thatit

gathersdataabouttheenvironmentviaultrasonic
sensorsandextractsthevisualinformationfrom
thatdata.Thevisualinformationisprocessedand
intimated through buzzer. Intelligent Guidance
System forVisually Impaired,itis a guidance
system forthe blind people based on joystick,
ultrasonicsensor,IRsensorandimageprocessing.
A Blind Guidance System forStreetCrossings
BasedonUltrasonicSensors,thissystem helpsin
detectingtheobstacleswiththehelpofultrasonic
transmitterwiththecombinationofthreereceivers
to keep track ofdirection.Radio transmission
system isusedtoprovideguidanceinformationto
theuserbyusingoftwovibrators.Vibrationand
Voice Operated Navigation system forVisually
Impaired Person,this system guides visually
impairedpeopletonavigateeasilywiththehelpof
vibratorsandvoicecontrolledsystem.

III. DESIGNANDIMPLEMENTATION

A.Hardwareandsoftwaredescription

o Hardwarecomponents

 ArduinoUno:

ArduinoUno isamicrocontrollerboardfoundon
theATmega328P(datasheet).Itholds14digital
input/outputpins(ofwhich6canbeusedasPulse
WidthModulationoutputs),6pinsareanaloginputs.
Itisa16MHzquartzcrystal,aUSBconnection,a
powerjack,anInCircuitSerialProgramming
headerandaresetbutton.

 TransmitterandRecevier



The433MHztransceiver/receivercomponentsare
usedonawidevarietyofapplications
thatdemandwirelesscontrol.Andyoucanuse
them withanymicrocontroller(MCU),whetherit’s
anArduinoorESP8266,orESP32.

Receiver:

ProductModelisMX-05V

FrequencyRangeis433.92MHz

VoltageisDC5V

Receiversensitivityis105DB

Externalantennais32cm singlecorewire,wound
intoaspiral.

Transmitter:

ProductModelisMX-FS-03V

LaunchDistanceis20–200meters

OperatingVoltageis3.5-12V

Rateis4kb/s

TransmittingPoweris10mW

TransmittingFrequencyis433.92MHz

ExternalAntennais25cm ordinarymulti-coreor
single-coreline

 Ultrasonicsensor

Ultrasonicsensor

PowerSupplyis+5VDC

QuiescentCurrentis<2mA

WorkingCurrentis15mA

EffectualAngleis<15°

RangingDistanceis2cm –400cm/1″–13ft

Resolutionis0.3cm

MeasuringAngleis30degree

TriggerInputPulsewidthis10uS

Dimensionis45mm x20mm x15mm

o Softwaretools

RadioHeadlibrary:Providesaneasywaytowork
withthe433MHzreceiver/transmitter.

ArduinoIDE:ByinstallingRadioHeadlibraryin
theArduinoIDE.

B.Methodology

Thisprototypewasdonetorecognizetraffic
lightsignalsandobstacledetectionforvisually
impairedpeople.Thepaperdescribesasmart
system forvisuallyimpairedpeople.Sincethis
projectisanadd-onofcurrenttrafficlightsystem
andthisprojectconsistsoftwopartsthatwillbe
installedinvariouslocationsinanintersection,we
areaccruingawirelesscommunicationpart
betweentwoparts.Weonlywantone-waydata
transmission,whichisfrom thecrosswalktothe
trafficlightarea.Inthisproject,weareusingRF
433MHzTransmitter/ReceiverModuletotransfer
thedata.Usingthetransmitterweareabletosend
signalinformationtoreceiverandwiththehelpof
voiceoutputwecangeneratetherequired



information.AndwiththehelpofUltrasonicsensor
blindpersoncandetecttheobject.

Fig1.workingmodelofsignalrecognition.

Oncetheprogram iscompliedanddumpedintothe
aurdinoboard,wewillbeabletoestablishthe
connectionsbetweenLEDs(trafficlights),
transmitter,receiver,voiceoutput.Thenthedatawill
betransferredtotheaurdino.Aftersetupofthe
trafficmodule,throughthetransmitterwillbeable
tosendthesignallighttothereceiver,hence
receiverwilldetectthelightandthroughthevoice
outputblindpersoncannotifythetrafficsignali.e.,
ifredlightblinksvoiceoutputwillbeRedlightON
orifgreenlightblinksthenthevoiceoutputGreen
lightONyoucanmove.

Fig2.workingmodelofobstacledetection

Onemoreapplicationofthisprojectistodevelop
anapplicationforblindpeopletodetecttheobjects
inalldirections,detectingpitsandmanholeson
thegroundusingUltrasonicSensor(HCRS04)
whichisconnectedwithaurdinoboard.Ifechois
receivedbyUltrasonicsensor.Itwillcalculate
objectdistanceandiftheobjectisneartotheblind
personthenthevoiceoutputisinterfacedwiththe
aurdinowilltransmittheinformationbytelling
objectfoundtakediversion.

IV. CONCLUSION

Themainaim ofthisworkistodesignavoice
basedalertingsystem fortheblindpeople.The
proposedsystem consistsofhelpingtheblind
peopletocrosstheroadbydetectingthetraffic
lightsandobstacles.Withtheproposedsystem,if
developedwithmoreaccuracy,theblindpeoplewill
beabletomovefrom oneplacetoanotherplace
withoutothershelp.Withsuchasystem,itwillact
asaplatform forthegenerationofmuchmore
featureslater.Thedevelopedprototypegivesgood
resultindetectingmovingvehiclesontheroadand
trafficsignalandintimatingtheuserintheform of
beepcommands.Thesolutiondevelopedisalow
costanduserfriendlynavigationalaidforthe
visuallyimpaired.
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