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Abstract Summary 

 
Visual lacking is a condition of coming up short on the visual observance because of 

physiological or neurological weakness. The halfway visual lacking speaks to the absence of 

reconciliation in the development of the optic nerve or visual eye focal point, and total visual 

deprivation is the full nonappearance of the visual light observation.  

 

In this work, a primary, moderate, neighborly client, shrewd visually impaired direction 

framework is planned and actualized to enhance the possibility of both visually impaired and 

outwardly disabled individuals in an outer territory.  

 

The proposed work will introduce a mobile hardware consists of head cap and small scale 

hand stick to assist the visually disable individual with securely navigating alone and to 

dodge any obstructions that might be experienced, regardless of whether settled or versatile, 

to keep any conceivable mishap.  

 

The fundamental portion of this framework is the infrared sensor which is utilized to check a 

foreordained region around visually impaired by radiating reflecting waves. The reflected 

signs got from the hindrance objects are utilized as contributions to PIC microcontroller. 

 

 The microcontroller is then used to decide the course and separation of the articles around 

the visually impaired. The executed framework is modest, quick, and simple to utilize and an 

imaginative reasonable answer for visually impaired and outwardly hindered individuals in 

underdeveloped nations. 
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1.1TIntroduction 
 
 

VisualTdefectTisTaTtypicalTincapacityTamongTtheTpopulationTgroupsTthroughTthe 

wholeTworld.TAccordingTtoTWorldTHealthTOrganizationT(WHO)TreportT285Tmillion 

individualsTareTapparentlyTdebilitatedTaroundTtheTworld,T39TmillionTareTadmittedly 

wretchedTandT246TmillionThaveTlowTvision.T 

 

AboutT90%TofTtheTworldsTapparentlyTinterruptTliveTinTtheTcreatingTnationsT[3].TFor 

theTremotelyTpeoplesTwhoTareTpoor;TvisualTlackingTisTaTobjurgateTasTtheyTask 

helpTtoTworkToutsideTandTtoTdoTallTotherTeveryTdayTbasicTworks.T 

 

ThisTpaperTdepictsTaTframeworkTthatTattemptsTtoTdevelopTtheTstrapTofTvisual    

disabilityTandTmakeTthemTself-

dependentTtoTtheirTeverydayTendeavors.TTravelingTorThangingToutTthroughTaTfuzzy 

environmentTturnsTintoTaTnaturalTtestTwhenTweTcan'tTdependTwithoutTanyoneTelse 

eyes.T 

 

IsolationTreferentialTisTanyTartifactTfitTforTestimatingTtheTseparationTbetweenTtwo 

points.TtheToriginTofTestimationTseparationTbyTmethodsTforTpartitionedTlengthsTof 

material,TforTexample,Tchain,TmeasuringTtapeTorTareTlostTtoTgadget.T 

 

OpticalTdifferenceTestimationTalsoThasTaTlongThistory,TandTisTfundamentallyTtakenTto

originateTfromTcraftedTbyTJamesTWattTinT1771.TTheTthirdTstrategyTisTthatTof 

Electro-attractiveTestimationsTwhereTtheTseasonTofTradioTorTlightTwavesTmovementTis 

changedToverTintoTaTseparation.T 

SinceTseveralTdistinctTsortsTofTinstrumentThaveTbeenTdiscoveredTbyTJamesTWattTtoT

makeTcircuitousTdifferenceTestimationTforTutilizingTlightTwaves.TATwideTrangeTof 

artifactsTorTgearTtheseTdays,TstartTwithTtheTbasicTstructure,TessentialThypothesisTandT

afterwardTallTtheTshortcomingTpursuesTbyTenhancementTwellTordered.T 

SimilarTneedThasTbeenTfeltTbyTthisTundertakingsTalso.TInTthisTaugmentationTcanTbeTco

nnectedTtoTconveyTtheTpointsTofTinterestTtoTtheTclientTwhenTestimatingTthe 

separationTbyTinvestigatingTaTfewTissuesTthatTemerges.T 
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ATnoteworthyTjobThasTbeenTimplantedTinTthisTframeworkTframeworkTassumes.TUltras

onicTsensorsTchipsTawayTatTaTstandardTlikeTradarTorTsonarTwhichTassessesTqualities

TofTanTobjectiveTbyTtranslatingTtheTechoesTfromTradioTorTsoundTwavesTseparately. 

 

UltrasonicTsensorsTcreateThighTrecurrenceTsoundTwavesTandTassessTtheTresound 

whichTisTgottenTbackbyTtheTsensor.TSensorsTgenerallyTcalculateTtheTtimeTlag 

betweenTsendingTtheTsignalTandTreceivingTtheTechoTtoTdetermineTtheTdistanceTtoTan

Tobject.ThatTsignalTisTsendTandTthenTtheTecoTisTreceivedTbyTaTsensorTtoTtheTembe

dded      systems. 

AnTalternativeTofTordinaryTblindTstickThasTbeenTproposedTthroughTourTstudyTwhichT

canTbeTusedTbyTtheTblindsTveryTconveniently.TFullyTautomation,TeasyTtoTmaintain, 

cheapTandTit’sTveryTcomfortableTtoTuseTwillTmakeTitTunique.TTheTpower 

consumptionTisTlowTandTcanTbeToperatedTeasily.TAboveTallTtheTalternativeTisTcost 

effectiveTandTeconomicToverTtheTconventionalToptions.TTheTcircuitTboardTwillTbe 

containedTbyTanTarmTbandTattachedTwithTit. 

 

1.2THistoricalTBackground 

SinceTdynamicTsnagsTmoreToftenTthanTnotTcreateTclamorTwhileTmoving,Ttheir 

feelingsTconstructedTupTbyThearingTtoTconfineTthings.TAnTindividualTwithoutTvisionT

generallyTuseTaTadjustableTstickTcoloredTwhiteTorTstrollingTstickTforTrecognizing 

route.T 

 

TheTperambulatingTstickTisTanTexpansiveTandTabsolutelyTmechanicalTorTphysical 

deviceTtoTrecognizeTstaticTsnagsTonTtheTgroundTorTassociatedTwithTtheTground, 

unevenTorTroughTsurfaces,TgapsTandTventuresTthroughTbasicTmaterialTpowerTinput.T 

 

TheTmovingTstickTisTlightTinTweight,TcompatibleTtoTuse,ThoweverTrangeTofTthe 

sensoryTandTalertingTstickTisTconstrainedTtoTitsTownTsizeTandTisn'tTpossibleTto 

navigateTdynamicTsegments.TItTmayTanotherTchoiceTthatTprovidesTtheTbestTtravel 

helpTtoTtheTvisuallyTdisableTindividualsTasTtheTguideThounds.T 

 

FromTtheTpointTofTviewTofTtheTuserTofTthisTthereTareTmanyTadvantagesTcanTbe 

seen.TInteractionTbetweenTtheTvisuallyTimpairedTproprietorTandThisTpooch,The 
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preparationTandTtheTrelationshipTtoTtheTcreatureTareTtheTkeysTtoTprogress.TThe 

puppyTcanTdistinguishTandTinvestigateTcomplexTcircumstances:TcrossTstrolls,Tstairs,T 

potentialTthreat,TknowTwaysTandTthat'sTjustTtheTfoundation.TTheTmaterialTinputTby 

theThandleTsettledTonTtheTcreatureTmajorityTofTtheTdataTisTgoneTthrough.TTheTclient

TcanTfeelTtheTdispositionTofThisTcanine,TexamineTtheTcircumstanceTandTfurthermoreT

giveThimTsuitableTrequests.T 

 

BeTthatTasTitTmay,TdirectTpuppiesTareTstillTaTlongTwayTfromTbeingTreasonable, 

aroundTtheTcostTofTaTgreatTcar,TandTtheirTnormalTworkingTtimeTisTrestricted,Ta 

normalTofT7Tyears.T 

 

H.THe,TetTal.ThadTstructuredTseparationTestimationTgadgetTutilizingTS3C2410.TTheTte

mperatureTpayTmoduleThadTlikewiseTbeenTutilizedTtoTenhanceTtheTaccuracy.TY.TJang

,TetTal.ThadTconsideredTaTcompactTstrollingTseparationTestimationTframeworkThavingT

90%Texactness.TC.TC.TChang,TetTal.ThadTcontemplatedTtheTultrasonicTestimationTfra

meworkTforTsubmergedTapplications.TItTusesTultrasonicTstructure,TlaserTsystemTand 

moreoverTcameraTbasedTstructureTforT3DTpositionTcontrolTofTsubmergedTvehicles.TA

notherTstrategyTforTtimingTisTdelineatedTbyTD.TWebsterTinT1994.THeTusedTtwofold 

repeatTmoveTkeyedTbannerT(BSFK) whichThasTdisturbanceTresistance.T 

 

AtfewTstudyTisTgoingTonTtoTestimateTandTtoTactualizeTfurthermoreTandTto 

recognizeTreality.TATmoveableTandTintelligentTstickTthatTcautionsTextensively 

hinderedTindividualsToverThindrances,TpitTandTwaterTinTfrontTcouldThelpT 

 

ThemTinTmovingTwithTlessTworryTaboutTtheTmovement.TSomeTtestingTworksTplotT[1

]TaTnavigationalTapparatusTwhichTisTmoreTsuperiorTforTtheToutwardlyTimpededTbyTc

omprisingTofTaTbasicTstrollingTstickTnotTfittedTwithTsensorsTwhichTgivesTdataTand 

ideaTaboutTtheTearth.T 

 

InnovationTofTGPSTisTcoordinatedTwithTpremodifiedTareasTtoTdecideTtheTideal 

situationTtoTbeTtaken.TTheTclientTcanThandleTtheTareaTfromTtheTarrangementTofTgoal

s putTawayTinTtheTmemoryTandTwillTleadTinTtheTrightTuseTofTtheTstick.T 
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InTaTfewTframeworks,TsensorTsingTultrasonicTtechnology,TlevelTconverter,TspeaerTorT

earphone,TwaterTsensor,TGPSTrecipient,TpitTsensor,Tdriver,Tvibrator,TvoiceTsynthesizer,

Tkeypad,TPICTcontrollerTandTbatteryTareTutilized.TTheTgeneralTpointTofTtheTgadgetTi

sTtoTgiveTaThelpfulTandTsafeT 

 

StrategyTforTtheTincognizantTinTregardsTtoTdefeatTtheirTchallengesTinTeveryTdayTlife.

TitTdependsTonTtheTutilizationTofTnewTadvancesTtoTenhanceToutwardlyThindered 

individual'sTportability.T 

 

BesidesTGPSTinnovation,TthereTareTshrewdTvisuallyTdisableTsticksTwhichTisThelpful 

forTrecognizingTutilizingTinfraredTadvancements.TThisThelpsTindividualsTasTwellTas 

helpsTtheTindividualsTwithTnoTorTlowTvision.TTheTmechatronicTsticksTcanTbeTan 

substituteTofTthis.T 

 

UltrasoundTorTultrasonicTsensorsTcanTbeTputTonTtempleTorTonTarmTasTindicatedTbyT

theTsolaceTdimensionTofTtheTclient.TIndeed,TevenTthereTcanTbeTkeenTwheelchairTutili

zingTaTsimilarTtechniqueTandThardwareTactualizedTonTanTalternateTorTultrsoundTequip

ment.T 

 

TheTexpectedTactivityTcanTbeTcalculatedTforTtheTcircuitTtoTplayTout.TThereTareTintel

ligentTconditionTadventurerTstickTandTvisionTcontactTtelephone.TAllTareTdiverseTrendit

ionsTofTtheTsavvyTdazzleTstick. 

 

TheseTareTavailableTinTtheTmarketTinTdifferentTnamesTasTelectronicTguidingTstickTor

TsmartTmobilityTstickTorTsmartTblindTstickTorTintelligentTguidingTstickTetc.TTheTassi

storTworksTbasedTonTtheTsimilarTtechnologyTofTecholocation,TaTnavigationTsystemTor

TimageTprocessingTand.T 

 

MultipleTwalkingTsystemsTandTsticksTwhichThelpTtheTuserTtoTmoveTaround,Toutdoor

TlocationsTandTindoorTlocationsTbutTautonomousTnavigationTalongTwithTidentification

TalertsTandTobjectTdetectionTareTprovidedTbyTnoneTofTthem.T 
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TheTAssistorTusesTsensorsTwhichTcanTsenseTultrasonicTwavesTtoTechoTsoundTwavesT

andTthroughTwhichTdetectTobjects.TAnTimageTsensorTisTusedThereTwhichTcanTdetect

TtheTobjectsTinTfrontTofTtheTuserTandTalsoTcanTnavigationTbyTcapturingTruntimeTim

agesTandTaTSmartphoneTappTisTusedTtoTnavigateTtheTuserTtoTtheTdestinationTusingT

GPST(GlobalTPositioningTSystem)TandTmaps. 
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2.1TRelatedTWorksTandTExistingTSystem 

 
ThisTareaTportraysTfittingTrelatedTtakesTaTshotTatTtheTadvancementTofTsavvyTsticksT

proposedTforToutwardlyTweakenedTindividuals.T 

AsTneedsTbeTinnovationTcanThelpTinTdiminishingTnumerousTboundariesTthatTindividua

lsTwithTinabilitiesTconfront.TTheseTsortsTofTinnovationsTareTalludedTtoTasTassistiveTi

nnovationT(AT).T 

ThereTareTnumerousTkindsTofTincapacities,TincludingTphysicalTinabilities,Thearing-

debilitated,TandToutwardlyTimpeded.TATThasTbeenTusedTinThelpingTthem.TBeTthatTas

TitTmay,TbuildingTupTanTATTisTcostly,TmakingTtheirTmovingTvalueThigh.T 

AsTindicatedTbyTMazoTandTRodriguezTtheTvisuallyTimpairedTCaneTisToneTofTtheThel

pingTinstrumentsTforTtheToutwardlyTweakenedTandTitTisTextremelyTimperative.T 

AsTindicatedTbyTHerman,ToneTofTtheTprincipleTissuesTofTtheToutwardlyTweakenedTis

TthatTaTlargeTportionTofTtheseTindividualsThaveTlostTtheirTphysicalTuprightness.TLike

wise,TtheyTdon'tTbelieveTinTthemselves.T 

ThisTannouncementThasTbeenTdemonstratedTbyTBouvrie,TinTwhichTanTexaminationTna

meT―ProjectTPrakashThasTbeenTcompleted.TItTwasTplannedTatTtestingTtheToutwardly

TweakenedTtoTuseTtheirTcerebrumTtoTdistinguishTsetTofTitems.T 

AsTindicatedTbyTChangTandTSong,TthisTcanTlikewiseTbeTconnectedTtoTvariousTcircu

mstance.TAtTtheTpointTwhenTtheToutwardlyThinderedTstrollTintoTanotherTcondition,Tth

eyTwillTthinkTthatTitsThardTtoTretainTtheTareasTofTtheTprotestTorTobstructions.TThese

TprecedentsTexhibitTtheTchallengesTofToutwardlyThinderedTindividuals. 

TheTGuideTCaneTisTmeantTtoTassistTtheTvisually-

impairedTusersTnavigateTsafelyTandTquicklyTamongTobstaclesTandTalternativeThazards.

TGuideTstickTisTemployedTlikeTtheTwidelyTusedTwhiteTcane,TwhereverTtheTuserThold

sTtheTGuideTCaneTbeforeTofTtheTuserTwhereasTwalking.T 

TheTGuideTCaneTisTsignificantlyTheavierTthanTtheTwhiteTcaneTasTaTresultTofTitTuses

TaTservoTmotor.TTheTwheelsTareTequippedTwithTencodersTtoTseeTtheTrelativeTmotion

.T 

TheTservoTmotor,TcontrolledTbyTtheTconstitutionalTwillTsteerTtheTwheelsTleftTandTrightT

relativeTtoTtheTcane.TToTfindTobstacles,TtheTGuideTCaneTisTequippedTwithTtenT 
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supersonicTsensors.TATminiTjoystickTsetTatTtheThandleTpermitsTtheTuserTtoTspecifyTa

TdesiredTdirectionTofTmotion.TGuideTCaneTisTmuchTheavierTthanTtheTstandardTwhite

TcaneTandTadditionallyTitTonerousTtoTstayTasTaTresultTofTitTcanTnotTplated.TSmartT

CaneTisToneTinventionTthatTwasToriginallyTtheTcreationTofTaTtypicalTblindTcaneThow

everTitTisTequippedTwithTaTdetectorTsystem.TThisTinventionTresemblesTGuideTCaneT

whereTthisTinventionTencompassesTaTvarietyTofTsupersonicTsensorsTandTservoTmotors.

T 

 

ThisTinventionTisTmeantTwithTtheTaimTatTservingTtoTtheTblindTinTnavigating.Tsupers

onicTsensorsThaveTtoTfindTandTavoidTobstaclesTandTorTobjectsTsetTbeforeTofTtheTuse

r.TInTtheTMeantimeTtheTfuzzyTcontrollerTisTneededTtoTseeTtheTdirectionTwhichTwillT

beTdeadTforTinstanceTtoTshowTright,TleftTorTstop.TLikeTGuideTCane,TthisTinventionT

AlsoTinTcompassTmanagementTbuttonTonTtheThandle,TandTthereforeTbuttonThasTfourT

completelyTdifferentTdirections.T 

ThisTinventionThasTtheTidenticalTweaknessesTbecauseTtheTGuideTCaneTwhereTthereTw

illTbeTaTanTissueTtoTsaveTlotsTofTareaTorTtoTpositionTtheTgoodTcane.TBesidesTthat,

TvalueTisTadditionallyTaTweaknessTduringTthisTprojectTbecauseTitTusesTsupersonicTse

nsorsTandTvarietyTofTservoTmotors.TIfTtheTvalueTisTsimplyTtoThigh,TusersTdonTnotTs

eenTtoTaffordTforTifTasTresultTofTtheTtypicalTfinancialTgainTofTtheTvisually-

impairedTfolksTcomparativelyTlittle. 

 

SmartTCaneThasTbeenTdesignedTbyTstudentsTfromTCentralTMichiganTUniversityTwhere

TthisTinventionTusesTRadioTFrequencyTIdentificationT(RFID).T 

RFIDTisTemployedTtoTfindsTobjectsTorTobstaclesTbeforeTofTtheTuserTandTdetectsTthe

TRFIDTtagTthatThasTbeenTplacedTinTmanyTareasTtoTnavigateTtheTusers.TThisTinventi

onTisTsimplyTsortTofTaTtraditionalTstickThoweverTisTsuppliedTwithTaTbag,TwornTbyT

theTuser.T 

TheTbagTprovidesTelectricityTpowerTtoTtheTinventionTandTinformsTtheTuserTthroughTspe

akersTinsideTtheTbag.TForTusersTunitedTnationsTagencyTdoTnotThaveTtheTpowerTtoTless

onTto,TthereTareTspecialTglovesTwhichTwillTvibrateTatTisTfigureTduringTwhichTvibration

TinTeveryTfingerThaveTdifferentTmeanings.T 
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However,TthisTinventionThasTmanyTweaknessesTandTisTsimplyTappropriateTforTlittleTa

reas.TThisTisToftenTasTaTresultTofTitTslowlyTdetectsTrealmTwithTRFIDTtagTotherwise

TthisTinventionTslowlyTworksTasTaTregularTblindTcane.TInTadditionallyT,TthisTinventi 

 

onTneedsTaThighTcostTifTitTisTutilizedTinTtheTexternalTsettingTasTresultTtheTlagerTsp

aceTthatTrequiredTtoTbeTlabeled,TtheTupperTvalueTisTrequired. 

MechatronicTBlindTStickTcouldTbeTaTguidingTsystem,TdesignedTtoTfacilitateTtheTdaily

TworkTamongTtheTvisually-

impairedTfolks.TThisTinventionThasTseveralTsimilaritiesTwithTtheTgoodTBlindTCane.TD

uringTwhichTthisTinventionTusesTsupersonicTsensorsTandTsoundTvibrations.THowever,T

thisTinventionTalsoThasTmanyTweaknesses;TitTcannotTbeTpleatedTandTtroublesomeTtoT

stay.TAdditionally,TthisTinventionTisTnotTequippedTwithTsensorsTtoTfindTtheTwaterTar

eas.TEvenTthereTcanTbeTcanTbeTinfraredTprimaryTbasedTsmartTblindTstick. 

 

ATlotTofTstudyTandTanalysisTareTbeingTdoneTtoTvogueTaTfineTinstrumentTthatThasTt

heTuserTaTwayThigherTwalkingTexperience.TOneTinTisTofTthemeTisTsensibleTvision..T

TheTpreviousTisTdoneTthroughTaTcameraTjoinedTonTtheTclient'sTchestTandTtheTlastTis

TaccomplishedTbyTmulti-

scale,TcommentedTon,TandTorganicallyTmotivatedTkeypoints.TAnotherTworkTisTfinished

TbyTFernandes,TCosta,TFilipe,THadjileontiadisTandTBarrosT 

[2].TheTgadgetTcanTrecognizeTexplicitTtouristTspotsTandTwillTeducateTtheTclientTtheTs

eparationTfromTtheTimpediment.TProfunditiesTareTrecognizedTutilizingTtwoTcamerasTw

hichTproduceTpicturesTappropriateTtoTseparateTbothTtheTpositionTandTseparationTofTar

ticlesTasTperTtheirTrelativeTsplendor.T 

 

CoronaTisTanotherTgadgetTthatTcanTbeTmountedTonTtheTcurrentTwhiteTcanTandTcanTide

ntifyTlowThangingTsnags,TforTexample,TpartsTofTtrees. 
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ItTcomprisesTofTultrasonicTrangeTsensorTwithTanTunusualTmassTvibratingTengineTwhic

hTvibratesTparticularlyTforTgroundTdeterrentTandTlowThangingTimpediment.TAnTinsigh

tfulTguideTstickTdistinguishesTimpedimentsTutilizingTultrasonicTsensorsTyetTitTcan'tTtel

lTwhetherTtheTobstructionTisTinTmovementTorTnot.TATremoteTultrasonicTextendingTfr 

 

ameworkTdistinguishesTdeterrentsTutilizingTaTultrasonicTsensorsTandTtheTPIC16F877T

microcontrollerTdiscoversT 

theTseparationTfromTtheTsnag.TTheTtelephoneTthatTisTconnectedTtoTtheTmicrocontrolle

rTchangesToverTtheTdataTtoTdiscourseTandTtheTinformationTisTsentTtoTtheTBluetoothT

headphoneTtoTcautionTtheTclient.TInTtheTworkTbyTAmirhosseinTTamjidi,TCangTYeTan

dTSoonhacTHongTaTconvenientTindoorTconfinementThelpTforT6TDegreeTofTFreedomT

gadgetTpostTestimationTisTproposed.T 

 

ThisTstrategyTisTutilizedTasTanTindoorTGPSTframeworkTforTpositionTestimationTofTth

eToutwardlyThindered.TItTadditionallyTbolstersTdeterrentTrecognitionTandThelpTtheTout

wardlyTdebilitatedTtoTmoveTaroundTunreservedly.TInTanotherTworkTbyTC.YeTandTX.

QianTaTRANSACTbasedTplaneTrecognitionTtechniqueTisTproposedTwhereinTtheTmindT

bogglingTgeometryTofTtheT3DTinformationTguaranteesTexactnessT[8]T.ThisTstrategyTw

ouldTbeTutilizedTbyTanTautomatedTnavigationalTgadgetThelpingTtheToutwardlyTtested.

TTheTworkTdoneTbyTS.TGallo,TD.TChapuis,TL.TSantos-

Carreras,TY.TKim,TP.TRetornaz,TH.TBleulerTandTR.TGassert,T"ExpandedTWhiteTCane

TwithTMultimodalTHapticTFeedback"TincludesTHapticsTinputTtoTemulateTtheTconductT

ofTaTmoreTextendedTstickT[6].TTheTcriticismTisTgivenTbyTaTstunTcreatingTmoduleTw

hichTdischargesTtheTdynamicTvitalityTputTawayTinTaTturningTwheelTinTaTcontrolledTs

um.TIfTthereTshouldTariseTanToccurrenceTofTaTmovingTsnag,TtheTspatiotemporalTvibr

ationTdesign,TinvigoratedTonTtheTclient'sThandTmakesTtheTimpressionTofTanTobviousT

development.TAnTalternateTmethodologyTisTfoundTinTtheTworkTintroducedTbyTLarisaT

Dunai,TGuillermoTPerisFajarnes,TVictorTSantiagoTPraderas,TBeatrizTDefezTGarciaTonT

"Real–TTimeTAssistanceTPrototypeT–

TanotherTNavigationTAidTforTvisuallyTimpairedTindividuals"TincludesTstereo-

visionTinnovationTincorporatingTconstantTstaticTandTmovingTsnagTandTfreeTwayTident 
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ficationT[7].TTheTframeworkToffersTthreeTdimensionalTdataTofTnature,TtransferringTitT

toTtheTclientTbyTtransmittingTacousticalTsigns.TTheTgadgetTcomprisesTofTaTprotective

TcapTfittedTwithTaTcoupleTofTstereoTcamera,TwhichTcatchesTtheTpicture.TTheTpicture

TisTformsTbyTaTworkstationTandTtheTclientTisTcautionedTthroughTanTearphone.T 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FigureT2.1:TExamplesTofTMobilityTAidTDevices 

 

TheTaboveTfigureTdemonstratesTvariousTproductsTavailableTinTtheTmarketTandTalsoTs

omeTrecentlyTinnovatedTsmartTstickTorTsmartTguide.TSomeTofTthemTareTundoubtedly

TmoreTadvancedTtechnologyTthanTtheTpresentedTproject.TButTmanyTofTthemTareTcom

plexTwithTdifficultTandTcostlyTmaintenance.TThisTproblemTrendersTthemTasToutTofTre

achTforTtheTdevelopingTworld,TletTaloneTforTtheTindigentsTandTremotelyTlivingTrural

TareaTpeople.TOldTpeopleTmanyTtimesTcannotToperateTsuchTdifficultTdevices.TTheyTd

esireTanTeasyTtoToperateTproductTwithTminimalTserviceTandTobviouslyTatTlowTcost.T

OurTproductTaimsTatTservingTthisTpurpose. 
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TCOMPONENTSTANDTPARTS 
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AlongsideTresistors,TcapacitorsTandTtransistorsTtheTfollowingTequipmentsTwereTused: 

 

3.1TMicrocontrollerTchip 

 

PICT16F72:  
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

Figure:T3.1TPICT16F72 

 

PICTmicrocontrollersTareTaTfamilyTofTspecializedTmicrocontrollerTchipsTcreatedTbyTse

miconductorTTechnologyTinTChandler,TArizona.TTheTwordTfromTPICTstandsTforT"peri

pheralTinterfaceTcontroller,"TThoughTthatTtermTisTneverTusedTtheseTdays.TATmicroco

ntrollerTmayTbeTaTcompactTpersonalTcomputerTdesignedTtoTmanipulateTtheToperationT

ofTembeddedTsystemsTinTmotorTvehicles,Trobots,TworkTplaceTmachines,TmedicalTdevi

ces,TmobileTradios,TvendingTmachines,ThomeTappliances,TandTvariousTotherTdevices.T

ATtypicalTmicrocontrollerTincludesTaTprocessor,Tmemory,TandTperipherals. 
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TheTPICTmicrocontrollersTattractivenessTtoThobbyistsTandTexperimenters,TparticularlyT

withinTtheTfieldsTofTphysicsTandTartificialTintelligence.TKeyToptionsTembodyTwideTa

vailableness,TlowTcost,TeaseTofTreprogrammingTwithTbuilt-

inTEEPROMT(electricallyTerasableTprogrammableTread-

onlyTmemory),TanTextensiveTcollectionTofTfreeTapplicationTnotes,TabundantTdevelopm

entTtools,TandTaTgreatTdealTofTinformationTavailableTonTtheTInternet.TTheTPICTmicr

ocontrollersTtypicallyTseenTbeneathTtheTnameTPICTmicrocontroller.TEveryTPICTmicroc

ontrollerTincludesTaTsetTofTregistersTthatTadditionallyTperformTasTRAMT(randomTacc

essTmemory).TSpecialTpurposeTmanagementTregistersTforTon-

chipThardwareTresourcesTalsoTareTmappedTintoTtheTinfoTareaTeachTPICTincludesTaTs

tackTthatTsavesTcomebackTaddress. 

ToTmakeTwearableTobstacleTdetectionTsystemTforTvisuallyTimpairedTindividualsTrespondT

quicker,TitToughtTequippedTwithTadvancedTmicrocontrollerTtoTprocessTcomplexity.TPICT1

6F877ATwasTchosenTtoTnoticeTanyTswitchTtriggeredTandTgenerateTtheTaudioTsoundsTan

dTvibrations.TTheTPICTdoesTnotThaveTassociateTinThelpingTOS(TOperatingTsystem)Tand

TeasilyTrunsTtheTprogramTinTitsTmemoryTwhenTitTisTturnedTon.TPICTmicrocontrollerTm

ayTbeTtinyTlaptopTonToneTcomputerTcircuitTthatTstoresTaTcollectionTofTdirections.TItTco

nsistsTofTaTprocessorTcore,Tmemory,TandTprogrammableTinput/outputTperipherals.TPICTis

TanTimportantTcomponentTinTtheTproposedTsystemTwhichTdealsTwithTaTMicroTChipTpro

grammingTcodeTwhichTwasTinstalledTinTit.TTheTsystemTisTfeaturedTbyTitsTtinyTsizeTan

dTlowTpriceTonceTitsTcomparedTwithTdifferentTsystemsTthatTuseTseparateTmicrochip,Tinp

ut/outputTdevices,TandTmemory.TMixedTsignalTmicrocontrollersTareTcommon,Tdesegregati

onTanalogTelementsTrequiredTtoTregulateTnonTdigitalTelectronicTsystems.TPICTmicrocontr

ollerToperatesTatT+5 VTwhichTmightTbeTregulatedTvictimizationTtheTtransformerT(L7805)

TthatTconservesTvoltageTatT+5 VTifTtheTinputTvoltageTforTitTexceedsT+5 V.Tadditionally

TPICTcannotTrunTwhileTvictimizationTitsTquartzToscillatorTthatTisTemployedTtoTexecuteT

theTprogrammingTcode.TTheTPICTisTemployedTasTaTdataTprocessingTelement;Tthus,TaTh

ighTfrequencyTgeneratorTisTemployed. 
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    GeneralTFeatures: 

 

1. HighTPerformanceTRISETCPU. 

2. SolelyT35TstraightforwardTwordTdirections. 

3. OperativeTspeed:TclockTinputT(200TMHZ)TinstructionTcycleT(200Tns). 

4. AllTsingleTcycleTinstructionTapartTfromTprogramTbranchesTthatTareTtwoTcycles

. 

5. EightTlevelTdeepThardwareTstack. 

6. InterruptTcapacityT(uptoT14Tsources) 

7. PowerTonTReset. 

8. PowerTupTtimerT(PWRT)TandToscillatorTstartTupTtimer. 

9. FullyTstaticTdesign. 

10.TWideToperationTvoltageTrangeT(2.0-5.56)Tvolts. 

11.THighTsink/sourceTcurrentT(25TMA) 

12.TCommercialTindustrialTandTextendedTtemperatureTranges. 

T13.TLowTpowerTconjumptionT(20.6TmATtypicalT3v-T4TmHz,T20mATtypicalT@3V-

32mHzTandT<1ATtypicalTstandly) 

KeyTFeatures: 

1. MaximumToperatingTfrequencyTisT20TmHz. 

2. FlashTprogramTmemoryT(14TbitTwords)T8Tkb 

3. DataTmemoryT(6Tbytes)TisT368. 

4. EEPROMTdataTmemoryTbytesTisT256 

5. 5Tinput/outputTports. 

6. 3Ttimers. 

7. 2TccpTmodules. 

8. 2TserialTcommunicationTport. 

9. PSPTparallelTcommunicationTport. 

10.10TbitTA/DTmoduleT(8Tchannels) 
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AnalogTFeatures: 

 

1. 10TbitTuptoT8TchannelTA/DTchannel. 

2. BrownToutTResetTfunction. 

3. AnalogTcomparatorTmodule. 

 

TheTmainTpartTinTtheTsystemTisTtheTmicrocontrollerTthatTcontrolsTtheTotherTcompon

entsTofTtheTsystem.TUltrasonicTSensors. 

 

UltrasonicTsensorsTorTultraTmovementTlocatorsTareTanTelectronicTpackTthatTcontainsT

manyTsubTelectronicTcircuitTinTitTandThasTnumerousTapplications.TAtTtheTpointTwhe

nTsignalsTfromTtheTsensorsTofTsoundTcircuit,TplaybackTcircuitTorTvibratorTcircuitT

haveTbeenTdistinguished.T 

 

ItTwillTbeTtransmittedTtoTanTextraTcircuitTrelatedTwithTit,TwithTtheTendTgoalTtoTactu

ateTtheTrequiredTyield.TTheTultrasonicTsensorsTcontainTfinishTultrasonicTgemTcontrolT

transmittedT40TKHzTandTanTextremelyTtouchyTcollectorTmeasureT1TtoT0.5TbyT3Tinc

hes.TNormallyTultrasonicTsensorsTcanTidentifyTwithTtheTscopeTofT3TmetersTtoT7Tmet

ers.T 

 

ItTisTaT8TbitT18TpinsTmicrocontrollerTthatTgivesT200TnanosecondTguidanceTexeTcutio

ns.TItThasTaTglimmerTprogramTmemoryTofT3.5TKBTandTCPUTaccelerateTtoT5TMPS.

TLikewise,TitThasT4TMHzTinwardToscillator,T224TBytesTRAMTandT128TbytesTEEPR

OM. 

AdditionTtoTthat,TitThasTtwoTcomparatorTandToperatingTvoltageT2TVTtoT5.5TVTwith

TtemperatureTrangeT-40TCTtoT125TC. 

 

ThreeTIRTsensorsTareTutilizedTtoTgainTspecificTpointsTofTinterestTinTrespectTtoTtheTh

indranceTorder.TInTthisTpaper,TtheTproposedTdirectionTframeworkTstandardTisTappeare

dTbyTpresentingTtheTprimaryTsensorsTandTtheirTcapacityTtoTrecognizeTandTdistinguish

TrunTofTtheTmillTobjects.T 
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TheTIRTsensorsTareTtheTfundamentalTelectronicTpartsTinTtheTproposedTframeworkTsin

ceTitTgoesTaboutTasTtheTnewTeyesTforTtheTvisuallyTimpaired.TOneTIRTsensorTisTsitu

atedTonTtheThandTsmallerTthanTnormalTstickTtoTexamineTtheTfrontTside,TandTtheToth

erTtwoTsensorsTareTsituatedTonTtheTcapTatTbothTrightTandTleftTsides.T 

 

IRTsensorsTwillTcheckTallTzoneTinTthereTscopeTofTIRTshaft.TAnyTobstructionTliesTin

TtheTcheckingTscopeTofTtheTIRTshaftTwillTbeTreflectedTandTpickedTbackTbyTtheTben

eficiaryTunitTinTtheTsensor.T 

 

TheTseparationTandTedgeTlocationTrelyTuponTtheTbodyTthatTcausedTbarTreflection.TFi

gureT3TdemonstratesTtheTsquareTchartTofTIRTsensor.TTheTscopeTofTseparationTtoTbe

TexaminedTisTcontrolledTbyTaTswitch.T 

 

ThreeTchangesTareTutilizedTtoTcontrolTtheTscopeTofTsensorsTinTtheTthreeTbearingsT(i.

e.,TwhenTswitchesTareTon,TtheTsensorsTwillTworkTatTfullTrange;TelseTtheyTwillTwork

TatTtheirThalfTrange).T 

TheTIRTsensorsTareTutilizedTtoTrecognizeTaTsnagTotherTthanT(rightTandTleft)TandTbe

foreTtheTvisuallyTimpairedTatTaTseparationTsomewhereTinTtheTrangeTofT10TandT150 c

m.T 

TheTessentialTinstrumentsTinTelectronicTIRTcontrolTareTscaledTdownThandTstickTandT

headTcap.TTheseTinstrumentsThaveTIRTsensorsTonTit.TTheseTsensorsTspeakTtoTtheTvis

uallyTimpairedTeyesTsoTitsTpositionTisTcriticalTtoTgiveTrightTchoiceTthatTreliesTupon

TtheirTyield.T 

 

SmallTscaleThandTstickTcontainsTIRTsensorTwithTaTseparationTgoTfromT10TtoT150 cm

.TThisTrangeTcanTbeTcontrolledTbyTtheTPICTmicrocontroller,TsoTitTveryTwellTmayTb

eTworkedTatThalfTrangeT(75 cm)TbyTmeansTofTopenTswitchTcatch. 

 

WhatTmakesTtheTsensorTidealTisTitsTlittleTweightTwhichTisTaboutT65 gm,TlikewiseTit

ToffersTlegitimateTinsuranceTforTtheTsensorTthroughTthinTstraightforwardTlayerTofTpla
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stic.TTheTheadTcapTisTtheTsecondTinstrumentTinTtheTproposedTvisuallyTimpairedTelec

tronicTdirectionTframework.TTheTcapTgivesTtheTframeworkTtheTcapacityTtoTexamineTr

egionsTmorallyTjustifiedTandTleftThalfTofTtheTvisuallyTimpairedTbyTmeansTofTtwoTse

nsorsTsettledTonTit.TTheTtwoTsensorsTcanTworkTeitherTonTtheirTfullTrangeT150 cmTor

TtheirThalfTrangeT(75 cm)TasTindicatedTbyTwhatTisTbestTbyTtheTclientTwhoTcanTcont

rolTitTthroughTswitches.T 

 

HypothesisTofTIRTSensorTOperation.TTheTnewTIRTsensorsTutilizeTaTcreatedTmethodol

ogyTthatTnotTjustTgivesTquestionTrecognitionTatTaTmoreTdrawnToutTrange,TyetTinTad

ditionToffersTaTscopeTofTdata.TTheseTnewTspacesTgiveTaTvastlyTimprovedTinsuscepti

bilityTtoTencompassingTlightingTconditionsTasTaTresultTofTtheTnewTstrategyTforTexten

ding.TTheseTnewTspacesTutilizeTaTlittleTdirectTCCDTexhibitTandTtriangulationTtoTcom

puteTtheTseparationTandTnearnessTofTarticlesTinTtheTfieldTofTvision.TATbeatTofTinfra

redTlightTisTdischargedTbyTtheTproducer.TThisTlightTgoesToverTtheTexplicitTregion,To

nTtheToffTchanceTthatTthereTisTnoTsnagsTinTit,TtheTlight.TNeverTreflects,TandTtheTo

utcomeTdemonstratesTnoTprotest,ThoweverTonTtheToffTchanceTthatTthereTisTanTimped

imentTinTtheirTway,TtheTlightThitsTit,TandTitTwillTbeTreflected.TThisTactivityTmakesT

aTtriangleTbetweenTtheTreflectionTpoint,TtheTproducer,TandTtheTidentifierTasTappeared

TinTFigureT4.TTriangleTpointsTdifferTdependentTonTtheTseparationTofTtheTquestion.TT

heTgettingTsomeTportionTofTtheseTnewTidentifiersTisTinTactualityTanTaccuracyTfocalT

pointTthatTtransmitsTtheTreflectedTlightTontoTdiverseTpartsTofTtheTencasedTstraightTC

CDTexhibitTasTindicatedTbyTtheTedgeTofTtheTtriangleTportrayedTalready.TTheTCCDTc

lusterTcanTdecideTatTwhatTpointTtheTreflectedTlightTreturnedTat,TandTaccordingly,TitT

canTcomputeTtheTseparationTtoTtheTprotest.TThisTnewTstrategyTforTextendingTnearlyT

dodgesTtheTimpedanceTfromTencompassingTlightTandToffersTastonishingTinTcontrastTto

TtheTshadeTofTquestionTbeingTrecognized.TTheTinfraredTlightTisTconveyedTfromTaTtr

ansmitterTtoTtheTquestionTinTfront,TbyTgoingTthroughTaTconsolidateTfocalTpoint,TsoT 

theTlightTpowerTisTcenteredTaroundTaTspecificTpoint.TRefractionThappensTonceTtheTli

ghtThitsTtheTsurfaceTofTtheTquestion.TSomeTportionTofTtheTrefractedT 

lightTwillTbeTsentTbackTtoTtheTrecipientTend,TinTwhichTanotherTfocalTpointTwillTjoin

TtheseTlightsTandTdecideTtheTpurposeTofTeffect.TTheTlightTwillTatTthatTpointTbeTpas

sedTonTtoTaTvarietyTofTphototransistors.TTheTsituationTinTwhichTtheTlightTfallsTcanT

beTutilizedTtoTfigureTtheTseparationTfromTtheTtransmitterTtoTtheT 
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ATgemToscillatorTisTanTelectronicToscillatorTcircuitTthatTutilizesTtheTmechanicalTrever

berationTofTaTvibratingTpreciousTstoneTofTpiezoelectricTmaterialTtoTmakeTanTelectrica

lTflagTwithTanTexactTrecurrence. 

3.2TOtherTCircuitTComponents 

 

TheTelectricalTcomponentsTwhichTwereTusedTtoTbuildTtheTcircuitTisTnamedT

asTfollows: 

 PIC16F72Tcontroller

 PICTprogrammer.

 programmingTcable

 12VTadaptorTorTDCTbattery

 HC-SR04TultrasonicTmodule

 16*2TLCD

 PotT–T10k

 ElectrolyticTcapacitorT–T10uF,T16V

 ResistorT–T10k

 12TMHzTcrystal

 33pfTcapacitorsT-2

 connectingTwires
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CHAPTERT04 
 
 
 
              TCIRCUITTDESIGNTOFTSMARTTBLINDTSTICK 
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4.1TCircuitTPrinciple 
 

Generally,TtheTdistanceTcanTbeTmeasuredTexploitationTpulseTechoTandTphaseTmeasuri

ngTtechnique.THere,TtheTspaceTmayTbeTmeasuredTusingTpulseTechoTmethod.TTheTnoi

selessTmoduleTtransmitsTaTproofTtoTtheTthing,TthenTreceivesTechoTsignalTfromTtheTt

hingTandTproducesTsignTwhoseTperiodTofTtimeTisTproportionalTtoTtheTspaceTofTtheTt

hing.TTheTmechanismTofTtheTnoiselessTdeviceTisTsimilarTtoTtheTRADART(RadioTdet

ectionTandTranging).TTheTcircuitTboardTcontainsTeachTtheTtransmitterTandTalsoTtheTr

eceiverTmoduleTintegratedTatTintervalsTit.TTheTtransmitterTsendsTtheTsignalTbyTmodul

ationTandTonceTreflectionTofTtheTsoundTfromTtheTobstacleTtheTreceiverTelectronicTeq

uipmentTreceivesTtheTsignalTandTwillTreceptionTATLCDTisTconnectedTtoTpointTtheTb

eginningTandTtheTclosingTofTtheTdevice. 

 

4.2TCircuitTDiagram: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure:T4.1TCircuitTDiagramTofTtheTSystem 
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4.3TBlockTDiagram 
 

TheTblockTdiagramTofTsafetyTstickTforTblindTpeopleTcontainsTPowerTProvide,Tquart

zTOscillator,TResetTCircuit,TandTinaudibleT&TBuzzerTasTshownTinTFig.1 

TheTAT89S52TmayTbeTaTlow-power,Thigh-superiorTCMOST8-

bitTmicrocontrollerTwithT8KTbytesTofTin-

systemTprogrammableTnonvolatileTstorage.TTheTdeviceTisTfactryTMadeTpracticeTAtme

l’sThigh-

densityTnonvolatileTmemoryTtechnologyTandTisTcompatibleTwithTtheTindustry-

standardT80C51TinstructionTsetTandTpinTout.TTheTonT-

chipTFlashTallowsTtheTprogramTmemoryTtoTbeTreprogrammedTin-

systemTorTbyTaTTypicalTnonvolatileTmemoryTpro-

grammar.TByTcombiningTaTversatileT8-bitTCPUTwithTin-

systemTprogrammableTFlashTonTaTmonolithicTchip,TtheTAtmelTAT89S52Tis 

 

a PowerfulTmicrocontrollerTwhichTprovidesTaThighly-

flexibleTandTefficientTresolutionTtoTseveralTembeddedTmanagementTapplicat

ions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

FigureT4.2TBlockTdiagram 
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WhenTsignalsTfromTtheTsensorsTofTsoundTcircuit,TplaybackTcircuitTorTvibratorTcircui

tThaveTbeenTdetected,TitTwillTbeTtransmittedTtoTanTextraTcircuitTconnectedTthereto,T

inTorderTtoTactivateTtheTspecifiedToutput.TTheToperationTofTultrasonicTsensingTelem

entTisTasTshownTinTFig.2. 

 
 
 
 
 
 
 
 
 
 
 

FigureT4.3TUltrasoundTDistanceTMeasurements 

 

TheTmainTpartTwithinTtheTsystemTisTthatTtheTmicrocontrollerTthatTcontrolsTt

heToppositeTComponentsTofTtheTsystem.TWhenTtheTsupersonicTsensorsTdisco

verTanyTobjectsTorTobstaclesTin180TdegreeThorizontal,TitTwillTactivateTtheTb

uzzerTmechanically. 

TheTUltrasonicTsensingTelementTisTasTshownTinTFig.4.3. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

FigureT4.4:TUltrasoundTSensor 

 

BuzzerTisTanTaudioTsignalingTdeviceTwhichTmayTbeTmechanical,TElectromechanical

TorTpiezoelectric.TTypicalTusesTofTbuzzersTincludeTalarmTdevice,Ttimers. 
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RESETTCIRCUIT 

  
ResetTisTusedTforTgolfTshotTtheTmicrocontrollerTintoTaT'known'Tcondition.TTh

atTmuchTmeansTmicrocontrollerTcanTbehaveTratherTinaccuratelyTbelowTbound

TundesirableTconditions.TSoTasTtoTcontinueTitsTcorrectTfunctioningTitThasTtoT

beTreset,TwhichTallTregistersTwouldTbeTplacedTduringTaTstartingTposition. 

ResetTisTnotTslowlyTusedTonceTmicrocontrollerTdoesn’tTbehaveTtheTmannerTwayTwis

hTit 

To,ThowTeverTmayTbeTusedTonceTassociateTtryingTattemptToutTaTtoolsTasTanTinterru

ptTinTprogram 

Execution,TorTtoTinduceTaTmicrocontrollerTpreparedTonceTloadingTaTprogram.TSoT 

AsTtoTstopTfromTconveyanceTaTlogicalTzeroTtoTMCLRTpinTaccidentally,TMCLRThas

TtoTbe 

ConnectedTviaTresistorTtoTtheTpositiveTprovideTpoleTandTcapacitorTfromTMCLRTto 

TheTbottom.TResistorTshouldTbeTbetweenT5TandT10KTandTtheTcapacitorTcanTbeTin 

BetweenT1μfTtpT10μf.ThiskindofTresistorTcapacitorTcombination,TgivesTtheTrcTtime 

DelayTforTtheTμcTtoTreset. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FigureT4.4:TResetTCircuit 
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CRYSTALTCIRCUIT 

 
PinsTOSC1T&TOSC2TareTprovidedTforTconnectingTaTresonantTnetworkTtoTmakeTgen

erator.TTypicallyTaTquartzTcrystalTandTcapacitorsTareTutilized.THereTweThaveTaTtend

ncyTtoTbeTconnectingTtwpTceramicTcapacitorsTthatTareTprimarilyTusedTforTfiltering.TI

nTalternativeTwordsTtoTpresentTaTpureTsquareTwaveTtoTtheTμCTweThaveTaTtendency

TtoTbeTconnectingTtheTtwoTcapacitors.TTheTfundamentalTruleTforTputtingTtheTcrystal

TonTtheTboardTisTthatTitToughtTbeTasTnearTtoTtheTμCTasTattainableTtoTavoidTanyTi

nterferenceTinTtheTclock. 

 

 

 
 
 
 
 
 
 
 
 

 

FigureT4.5:CRYSTAL CIRCUIT 

 

PCBTLAYOUT 
 
TheTPCBTlayoutTofTSafetyTstickTforTblindTpeopleTisTasTshownTinTFg 
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FigureT4.6:TPCBTLayout 
 

 

4.4TCircuitTDesign 
 

TheTmajorTelementsTinTduringTthisTprojectTareTAt89c51TmicrocontrollerTandTnoiseles

sTmodule.TTheTmumTsensingTelementsTTRIGGGERTandTECHOTpinsTareTconnectedTt

oTtheTP3.5TandTP3.2Tseverlly.TLCDTdataTpinsTareTconnectedTtoTtheTPORT2TofTthe

TcontrollerTandTcontrollerTpinsTRS,TRW,TEnTareTconnectedTtoTtheTP1.0,TP1.1TandT

P1.2Trespectively.THereTLCDT(liquidTcrystalTdisplay)TisTusedTtoTdisplayTdistanceTofT

theTobject.TPotTRV1TisTusedTtoTvaryTtheTcontrastTofTtheTLCD.TPowerTsupplyTpinsT

ofTcontrollerTandTultrasonicTsensorTareTconnectedTtoTtheT5VTDC. 

 

UltrasonicTModule 
 

UltrasonicTdetectionTisTmostTcommonlyTusedTinTindustrialTapplicationsTtoTdetectThidd

enTtracks,TdiscontinuitiesTinTmetals,Tcomposites,Tplastics,Tceramics,TandTforTwaterTle

velTdetection.TForTthisTpurposeTtheTlawsTofTphysicsTwhichTareTindicatingTtheTpropa

gationTofTsoundTwavesTthroughTsolidTmaterialsThaveTbeenTusedTsinceTultrasonicTsens

orsTusingTsoundTinsteadTofTlightTforTdetection.TWhenTanTelectricalTpulseTofThighTv

oltageTisTappliedTtoTtheTultrasonicTtransducerTitTvibratesTacrossTaTspecificTspectrumT

ofTfrequenciesTandTgeneratesTaTburstTofTsoundTwaves.TWheneverTanyTobstacleTcome

sTaheadTofTtheTultrasonicTsensorTtheTsoundTwavesTwillTreflectTbackTinTtheTformTof

TechoTandTgeneratesTanTelectricTpulse.TItTcalculatesTtheTtimeTtakenTbetweenTsending

TsoundTwavesTandTreceivingTecho.TTheTechoTpatternsTwillTbeTcomparedTwithTtheTp

atternsTofTsoundTwavesTtoTdetermineTdetectedTsignal’sTcondition.THC-

SR04TultrasonicTmoduleTisTdesignedTtoTmeasureTtheTrangeTofTtheTobjectTinTtheTem

beddedTprojects.TItToffersTexcellentTrangeTdetectionTwithThighTaccuracyTandTstableTr

eadings.TTheToperationTofTtheTmoduleTisTnotTaffectedTbyTtheTsunlightTorTblackTmat

erial. 
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FigureT4.7:TTransmitterTandTReceiver 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

`T 
 

TFigureT4.8:TUltrasoundTsensorTworkingTprinciple 

 

Features: 

 

1. resolutionTofTthisTmoduleT3mm 

2. rangingTdistanceTisT2cmTtoT400cm 

3. angleTmeasurementTisT30Tdegrees 

4. triggerTinputTpulseTwidthTisT10us 

5. requiredTcurrentT15mA 

6. FrequencyT40TKHz 

7.  

PinTConfiguration: 

1. Vcc:TThisTpinTisTconnectedTtoTtheTpositiveT5VTDC 

2. Trigg:TTheTtriggerTsignalTisTappliedTtoTtheTcurrentTpinTforTbeginingTtheTtra

nsmission.TThisTsignalTshouldTbeThighTforT10us.TOnceTaTSoundTtriggerTsign

alTisTapplied,TitTgeneratesT8TpulsesTofT40TKHz. 
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3. Echo:TAtTthisTpin,TmoduleTgeneratesTtheTsignalTwhoseTtimeTperiod

TisTproportionalTtoTdistance. 

4. GND:TThisTpinTisTconnectedTtoTtheTground. 

 
 
4.5TProjectTCircuitTWorkingTPrinciple: 
 

WhenTHIGHTpulseTofT10usTisTappliedTtoTtheTTRIGTpin,TtheTsupersonicTmoduleTtra

nsmitsT8TconsecutiveTpulsesTofT40TKHz.TonceTtransmittalT8
th

TpulseTtheTECHOTpinT

ofTtheTdetectorTbecomesThigh.TOnceTtheTmoduleTreceivesTmirroredTsignalTfromTtheT

object,TtheTECHOTpinTbecomesTLOW.TTheTtimeTtakenTbyTtheTsignalTtoTdepartTand

TcomeTtoTtheTdetectorTisTemployedTtoTseekToutTtheTvaryTofTtheTarticle. 

 

DistanceTinTcentimetersT=T(Time/58) 

ObjectTdistanceTinTinchesT=T(time/148) 

DistanceTmayTalsoTbeTcalculatedTvictimizationTspeedTofTtheTsupersonicTwaveT340m/s

. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

FigureT4.9:TTopTviewTofTproduct 

 

OperationalTProcedure: 
 

1. AtTtheTstartTbornTtheTprogramTtoTtheTmicrocontroller. 

2. CurrentlyTofferTtheTconnectionsTasTperTtheTcircuitTdiagram. 
 

3. WhereTareTgivingTtheTconnectionsTensureTthatTVccTofTnoiselessTmoduleTi

sTconnectedTtoT5VTDC. 

4. TurnTonTtheTboardTsupply. 
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5. PlaceTtheTobstacleTaheadTtheTnoiselessTmodule,TnowTyouTcanTobserveTthe

TdistanceTonTLCD. 

6. SwitchToffTtheTboardTsupply. 

 

4.6TProjectTCircuitTApplications 
 

 UsedTtoTliveTtheTabstacleTdistance.

 ThisTsystemTutilizedTinTautomotiveTparkingTsensorsTandTobstacleTwarn

ingTsystems.

TUsedTinTperselTobservationTrobots. 

 

4.7TLimitationsTofTtheTCircuit: 
 

 ThisTsystemTisTnotTableTtoTliveTlongerTdistances.


 HasTangleTlimitation.TOnlyToneThundredTeightyTdegreeTviewTisTenforced.

 DoesTnotTsupplyTsubtleTadvancedTtechnologies.
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CHAPTERT5 
 

TSIMULATION 
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TheTprojectTcircuitThasTbeenTimplementedTinTProteusTSoftware.TTheTmicrocontroller

ThasTbeenTimplementedTwithTtheTfollowingTCTprogrammingTcode. 

 

5.1TCode: 
 

#include<16F73.h>  
#fusesTHS,NOWDT,PROTECT,PUT  
#useTdelay(clock=160000000)  
#include<flex2_lcd.c>  
#useTfast_io(B) 

 

int8Tcheck;  
unsignedTint16Ti,Tdistance;  
voidTmain()  
{  

output_b(0);  
set_tris_b(2);  
lcd_init(); 

 
setup_timer_1T(T1_INTERNALT|TT1_DIV_BY_

2);Tset_timer1T(0); 

 

whileT(TRUE)  
{  

checkT=0;  
iT=0;  
output_high(PIN_CO);  
delay_us(10);  
set_timer1(0); 

 
whileT(!input(PIN_C1)T&&T(get_timer1()T<1000

));TifT(get_timer1()>990)  
checkT=T1;  

set_timer1(0);  
whileT(inputT(PIN_C1)T&&T(i<25000);  
iT=Tget_timer1();  
ifT(i>24990) 
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checkT=T2; 

 
while(!input(PIN_C1)T&&T(get_timer1()T<1000

));TifT(get_timer1()>990)  
checkT=1; 

 

set_timer1(0); 
 

whileT(input(PIN_C1)T&&T(iT<25000)) 
 

i =get_timer1(

);TifT(i>24990) 
 

checkT=2

;TifT(checkT=

=T1) 
 

{ 
 

lcd_gotoxy(3,2); 
 

lcd_putc("TimeTOut"); 
 

} 
 

ifTcheckT==2)Tlcd_gotox

y(3,2);Tlcd_putc("OutTo

fTRange"); 

} 
 

else 
 

{ 
 

distanceT=i/116; 
 

lcd_gotoxy(3,2); 
 

lcd_putc("IMRANTVI"); 
 

} 
 

lcd_gotoxy(1,1); 
 

printf(lcd_putc,T"DISTANCE:%3LuTcm",Tdistanc

e);Tdelay_ms(100); 
 
} 
 
 

5.2TFlowTChat 
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6.1.TCostTSheet: 

No Equipment Quantity Price 

1 pic16F876TMICROCONTROLLER 1 200 

2 CRYSTALT16MH 1 5 

3 LCDTDISPLAY 1 160 

4 CAPACITORS 4 20 

5 RESISTOR 3 10 

6 DIODE 1 12 

7 TRANSFORMERT(T12-0-12T) 1 120 

8 ULTRATSOUNDTSENSOR 1 120 

8 WIRES 3 20 

9 SAMPLETPCBTANDTMODELTBORD 1 1000 

10 .7805TIC 1 10 
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Discussion: 

ThisTpaperThasTdescribedTtheTsystemTandTresearchTmechanismTwhichTprovidesTanTi

mmenseThelpTandTsupportTtoTblindTpersons.TItTisTtrueTthatTeveryTorganTofTtheTbod

yTisTveryTimportantTandThasTitsTownTandTspecificTobjectives.TSimilarlyTeyeTisTalso

TaTveryTimportantTorganTofTtheTbody.TUnfortunetely,TblindTpersonsTlifeTisTreallyTco

lourlessTandTisTvoidTofTmanyThappiestTmomentsTofTlife.TTheTprojectTwillThelpTtheT

blindTpersonsTtoTdetectTtheTobstaclesTthroughTtheTvideoTprocessingTmechanisnmTbyT

carryingTjustTthisTsmallTpieceTofTstickT(SmartTobstacleTdetector).TUltimately;thisTrese

archTbasedTprojectTwillTresultTinTservingTtheThumanityTwhichTisTindeedTaTgreatestTa

ct. 

 

WithTtheTproposedTarchitecture,TifTconstructedTwithTatTmostTaccuracy,TtheTblindTpeo

pleTwillTableTtoTmoveTfromToneTplaceTtoTanotherTwithoutTothersThelp.TIfTsuchTaTs

ystemTisTdeveloped,TitTwillTactTasTaTbasicTplatformTforTtheTgenerationTofTmoreTsuc

hTdevicesTforTtheTvisuallyTimpairedTinTtheTfutureTwhichTwillTbeTcostTeffective.TCos

tTeffectiveTisToneTofTtheTimportantTfactorsTofTthisTproject.TItTisTveryTmuchTsuitable

TforTtheTdevelopingTcountries.TTestsThaveTshownTthatTthisTproductTisTmoreTsuitable

TforTitsTindoorTapplications.TInTtoday’sTmarketTthereTareTmanyTelectronicTsticksTava

ilable;TbutTaddingTtheTadditionalTfeaturesTofTassistiveTmobilityTwithTsimpleTandTlow

TcostTtechnologyTwillTdefinitelyThelpTinTcapturingTaTmuchTlargeTmarketTinTdevelopi

ngTcountriesTlikeTIndia. 

 

6.1TAdvantages: 

 NoTgripTdesignThasTtoTbeTmade

 OthersTneedTtoTbeTholdTforTaTlongTtime

 ItTcanTbeTusedTbothTindoorTandToutdoor
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6.2TLimitationTofTtheTStudy 

InTtheTconstructionTfield,TtheTusageTofTelectronicTmeasuringTdeviceTisTstillTnotTwide

lyTusedTyet.TDueTtoTtheThighTcostTofTtheseTequipmentsTatTmarket,TanTeconomicTwa
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yTneedsTtoTthinkTofTinTorderTtoTcreateTanTaccurateTmeasuringTdeviceTwithTlowTcost

.TNowadays,TmeasuringTdistanceTisTconsideredTasTproblemTinTconstructionTfieldTorTi

ndoorTmeasuringTactivitiesTbecauseTthisTtaskTisTmadeTbyTusingTmeasuringTtape.TThe

TproblemTwillToccurTwhenTusingTmeasuringTtapeTwhereTweTneedTatTleastT2 

 

personsTtoTmeasureTbetweenTtwoTdistances.TBesides,TitTisTnotThaveTaTperfectTaccura

cyTdueTtoTparallaxTandTobstacleTinTtheirTway. 

 

ImprovementThadTbeenTdoneTwhereTsomeTproductsThaveTinfraredTlightTemittersTandT

receiversTtoTdetermineTanTobject'sTdistance.TOtherTdevicesThaveTlaser-

basedTsystemsTwhichThaveTimprovedTaccuracyTandTprecision.TPresently,TtheTdetection

TtechniquesTofTlaser,Tradar,TandTinfraredTrayThaveTbeenTwidelyTappliedTatTtheTaspec

tTofTobstructionTdetectionTandTdistanceTmeasurement.TBecauseTofTtheTexpensiveTpric

e,TtheTdistanceTmeasurementTsystemTofTlaserTandTradarTisTonlyTsetTonTtheTminority

TofTinstruments.TForTinfraredTsensor,TtheTrangeTofTtheTdistanceTthatTcanTbeTmeasure

dTisTveryTshortTwithTonlyTaTrangeTofT4-30Tcm. 

 

Therefore,TthisTprojectTisTnecessaryTtoTdoTtheTprocessTofTmeasurementTquicklyTandT

accurateTwithoutTdoingTmeasurementTmanually,TitTalsoThasTtheTadvantagesTtoTstoreT

measurementTasTmanyTasT32TmemoriesTatToneTtime. 

 

6.3TFutureTWorks: 

 

ItTwillTbeTrealTboonTforTtheTblind.TTheTdevelopedTepitomeTprovidesTsmartTleadsTto

TsleuthingTobstaclesTpacedTatTdistanceTinTfrontTofTtheTuser.TheTsolutionTdevelopedT

mayTbeTmoderateTbudgetTdirrectionTaidTforTtheTvisuallyTimpaired.TButTminimizingT

priceTresultsTcompromisesTinTperformance.TItTisTadvisedTthatTtheTdesignTbeTimprov

edTbeforeTcommercialTproduction.TSomeTimprovementsTthatTcouldTbeTmadeTareTasT

follows: 

 

 IncreasingTtheTvaryTofTtheTinaudibleTsensingTelementTandTimplementingTaTte

chnologyTforTdeterminativeTtheTspeedTofTapproachingTobstacles.
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 SynchronizationTwithTexternalTmemoryTtoTextendTtheTamountTofTroutesT

stored.

 SynchronizationTwithTvariedTnavigationTsoftwareTapplicationsTpackageTapplica

tionTonTtheTinternetTsoTthatTnew,Tun-

programmedTdestinationsTcanTalsoTbeTchosen.

 ProvisionTforTvoiceTnoiseTvictimizationTspeechTrecognition

 ResponseTstickTforTdifferentTkindsTofTworksTcanTbeTtabulated

 ChargerTmoduleTincludedTwithTanTUSBTsystemT

 ReducedTsize

 ReducedTweight

 ImprovedTweightTbalancing

 ErgonomicTgrip

 ImprovedTangleTadjustmentTmechanism

 TestTneedsTtoTbeTdoneTforTmovingTobjeccts

 EasilyTaccessibleTcontrols

 combinedTultrasonicTandTcontrolTcircuitTwithTreducedTsize
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