
© 2021 IJRAR May 2021, Volume 8, Issue 2                     www.ijrar.org  (E-ISSN 2348-1269, P- ISSN 2349-5138) 

IJRAR21B1645 International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org 419 
 

OUTDOOR NAVIGATION SYSTEM FOR VISUALLY 

IMPAIRED

Aastha Yadav 

Electronics and Communication Engineering 

ABES Engineering College 

(Affiliated to AKTU) 

Ghaziabad,U.P,India 

 

Aditi 

Electronics and Communication Engineering 

ABES Engineering College 

(Affiliated to AKTU) 

Ghaziabad,U.P,India 

Utkarsh Yadav 

Electronics and Communication Engineering 

ABES Engineering College 

(Affiliated to AKTU) 

Ghaziabad,U.P,India 

 

Vartika Rai 

Electronics and Communication Engineering 

ABES Engineering College 

(Affiliated to AKTU) 

Ghaziabad,U.P,India 

 

Mr. Mudit Saxena 

Assistant Professor in Electronics and 

Communication Engineering 

Department of Electronics and Communication  

ABES Engineering College 

(Affiliated to AKTU) 

Ghaziabad,U.P,India 

Abstract—

iMobilityiofivisuallyiimpairedipeopleiisirestrictedibyitheiriincapabilityitoirecognizeitheirisurroundings.iAccordingitoitheiWorldiHeal

thiOrganizationi(WHO)iini2019,ioutiofi7.8ibillioniglobalipopulationithereiwereioveri2.2ibillionivisuallyiimpairedipeopleiandi1ibillion

iwereitotallyiblindioutiofiwhichi312imillioniareichildreni(underi19iyearsiofiage).iThisimeansithatisomeoneiiniouriworldigoesiblindiin

ieveryifiveisecondsiandiaichildiinieveryiminute.iOveri90ipercentiblindichildreniobtaininoischooling.iRecentisurveyisourceiIndiaiisino

wibecomingitheiworld’silargeinumberiofiblindipeople.iTheipopulationiofiIndiaihasireachedi120iCr.iofithosei8.90iCr.ipeopleiareivisu

allyiimpaired.i90%ofithoseicannotitraveliindependently.iInithisipaper,iweipresentiaisurveyiofitheinavigationisystemiofivisuallyiimpai

redipeopleihighlightingivariousitechnologiesiwithitheiripracticaliusefulness,idesigniandiworkingichallengesiandirequirementsiofiblin

dipeople.iTheiaimiofithisireviewipaperiisitoiprovideiaibetteriunderstandingitoiidentifyiimportantiresearchidirectionsiinithisiincreasi

nglyiimportantisocialiareaiforifutureiresearch. 

Keywords—

:iOutdooriNavigationisystem,ivisuallyiimpaired,iArduinoiuno,iobstacleidetection,imobility,ilocalization,isituationiawareness,ioutdoorinavi

gation,iGPS,iwaterisensor,iinfraredisensor,iultrasonicisensor. 

I. INTRODUCTIONI 

 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiFig.1-iNavigationiStick[1]i 

 

 

 

 

 

http://www.ijrar.org/


© 2021 IJRAR May 2021, Volume 8, Issue 2                     www.ijrar.org  (E-ISSN 2348-1269, P- ISSN 2349-5138) 

IJRAR21B1645 International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org 420 
 

Visuallyichallengedipersonsifaceiconstraintsiiniindependentimobilityiandinavigation.iMobilityimeansitheipossibilit

yiofiliberallyimoving,iwithoutisupportiofianyisupplementaryiperson,iatihomeiandiunfamiliariscenarios.iPeopleiwith

ivisualiimpairmentitackleienormousilimitationsiinitermsiofimobility.iAisystemiwhichiguidesioriassistsipeopleiwithi

visioniloss,irangingifromipartiallyisightitoitotallyiblind,ibyimeansiofisoundicommandsiisireferrediasiNavigationiass

istanceiforivisuallyiimpairedi(NAVI).iManyiresearchesiareibeingiconducteditoibuildinavigationisystemiforiblindipe

ople.iMostiofitheseitechnologiesihaveilimitationsiasiitsichallengeiinvolvesiaccuracy,iusability,iinteroperability,icov

erageiwhichiisinotieasyitoiovercomeiwithicurrentitechnologyiforioutdoorinavigation.[25] 

Toinavigateifromioneiplaceitoianotheritheseipeopleirelyionisomeisupportiveidevicesilikeiguideidogs,icanesiandima

nyimore.iThereiareimanyiproblemsirelateditoinavigationiforitheseipeople.iThus,ithereiisiaineeditoidevelopiaisystem

iforivisuallyiimpairedipeopleithatiwouldihelpithemitoinavigateifromioneisiteitoianotheriwithieffectivenessiandiaccu

racy.iTheisystemiwouldiassureiwithitheihelpiofiaiself-

governingilifeitoitheseipeople.iByithisisystemipeopleiwhoiareinotiableitoiseeiwouldibecomeimoreiconfidentilikeisi

ghtedipeople.iTheiassistanceiwhichiisiimplementediisiainavigationicane.iVariousisensorsiareiemployediinitheisyste

miincludingianiultrasonicisensoriforidetectingisoiliobstacles.iTheisystemifocusesioniliquidiandisolidibothitheiobjec

ts.iTheisensoridetectsitheisolidiobjectiwithini90icmirange.iTheisensoriworksiasiaiwaveitransmitteriandireceiver.iTh

eitransmittediwaveiwouldifallionitheiobstacleiandithenibeireceivedibackibyitheisensor.iForioutdoorilocalizationiGP

Si(GlobaliPositioningiSystem)iisiused.iAfterigettingianiindicationiaboutitheiobstacleitheipersonicaniavoidiitieasily.i

Therefore,itheisystemiprovidesianieaseitoivisuallyiimpairedipeopleitoiidentifyiwhatiisipresentiinifrontiofithem.iIfiw

eicomeitoiailiquidiobstacleiidentification,iaiwaterisensorihasibeeniusediinitheisystem.iTheisensorisensesitheiobstacl

eithatiisiiniliquidiformiandisendsisignalitoiaimicrocontrolleriassociatediwithitheisystem.[26] 

 

 

II. ILITERATUREIREVIEW 

Theibasicirequirementiforidevelopingianyisystemiisitoiunderstanditheiexistingisystemsiinithatifield.iOveritheitime,i
thereihaveibeenimultipleiproposalsiandiinnovationsiregardingidevelopingiaisystemiforivisuallyiimpairedipeople.iM
anyiofithemihaveibeenisuccessfullyiproveditoibeihelpfuliandicoveriaiwideirangeioficriteria.iToiliveianiindependent
iandistruggleifreeilifestyle,ivisuallyiimpairedipeopleiareineededitoilearnicertainiskillsianditechniquesisuchiasiBraill
e.iTheiveryibasicioneiisiWhiteiCane,iwhichiisitheicheapestiandiaffordableibasiciimplementation.iButithisiCaneidoe
sinoticoveriallitheiaspectsiandispecificationsirequireditoimakeiaicompleteisystemiforioutdoorinavigationisuchiasiob
stacleidetection.iAsianiimprovisationitoithisiinnovation,isomeiofitheiadvanceitechniquesiinclude:- 

1. NAVI-
iNavigationiassistanceiforivisuallyiimpairedirefersitoisystemsithatiareicapableitoiassistioriguideipeopleiwit
hivisioniloss,irangingifromipartiallyisighteditoitotallyiblind,ibyimeansiofisoundicommands.iManyiresearch
ersiareiworkingitoiassistivisuallyiimpairedipeopleiinidifferentiwaysilikeivoiceibasediassistance,iultrasonici
basediassistance,icameraibasediassistanceiandiinisomeiadvanceiwayiresearchersiareitryingitoigiveitranspla
ntationiofirealieyesiwithiroboticieyesiwhichiareicapableienoughitoiplotitheirealiimageioveripatientiretinaius
ingisomeibiomedicalitechnologies.ii[1] 

2. Text-Telephonei(TTY),iwhichiconsistiofiBrailleisigns.[2] 

3. DoubletalkiLT,ispeechisynthesizingidevice,ithaticonvertsitextiintoielectronicispeech.[3] 

4. MultidimensionaliWalkingiAidiUsingiUltrasoniciSensorsiNetworkiwithiVoiceiGuidance-
iTheidesigniconsistsiofithreeistagesiwhichiareipower,icontroliandioutputistages.i[4] 

5. VoiceiBasediGuidanceiandiLocationiIndicationiSystemiforitheiBlindiUsingiGSM,iGPSiandiOpticaliDevice
iIndicator-iThisisystemiisiintendeditoiprovideioverallimeasuresi–
objectidetectioniandirealitimeiassistanceiviaiGlobaliPositioningiSystem(GPS).Theisystemiconsistiofiultraso
nicisensor,iGPSiModule,iGSMiModuleiandivibratoryicircuit(speakersioriheadphones).iThisiprojectiaimsiat
itheidevelopmentiofianiElectroniciTravellingiAidi(ETA)ikititoihelpitheiblindipeopleitoifindiobstacleifreeip
aths.ii[5] 

6. ElectroniciGuideiCaneiwithiUltrasonicieyesiforiVisuallyiImpaired-
iiItienablesiusersitoieffectivelyiscanitheiareaiinifrontiandidetectiobstaclesionitheigroundilikeiholes,isteps,iw
alls,iunevenisurfaces,idownstairsietci.butiiticanionlyibeiuseditoidetectiobstaclesiupitoiknee-
level.iItsidetectionirangeiisilimitediupitoi1-2ifeetionly.i[6] 

7. OutdooriNavigationiwithiVoiceiRecognitioniSecurityiApplicationiforiVisuallyiImpaired-
iSinceivisuallyiimpairedipeopleiareimoreisensitiveiinihearingiandipossessesistrongiperceptionithaniordinar
yipeople.iSoithisisystemigivesialertithroughivibrationiandivoiceifeedback.i[7] 

8. NavigationisystemiforiblindipedestriansiusingiRFIDitags-
iAimobileireceiveriprovidesinavigationiguidelinesibasedionitheicodeisavediinieachitag.iThisisystemioverco
mesitheiGPSinavigationilimitsiinitheiindoorienvironmentiandidoesinotineedianyipowerisupplyiforilocationi
markers.i[8]. 
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9. Guideidogiservice-
iTheseidogsiareiitraineditoileadiblindiandivisuallyiimpairedipeopleiaroundiobstacles.iAlthoughidogsicanibe
itraineditoinavigateivariousiobstacles,itheyiareired–
greenicoloriblindiiandiincapableiofiinterpretingistreetisigns.iTheihumanidoesitheidirecting,ibasedioniskillsi
acquiredithroughipreviousimobilityitraining.iTheihandlerimightibeilikeneditoianiaircraft'sinavigator,iwhoim
ustiknowihowitoigetifromioneiplaceitoianother,ianditheidogiisitheipilot,iwhoigetsithemithereisafely.ii[9]. 

10. BlindiaudioiGuidanceisystem-
iItiisianiembeddedisystemithatiusesiultrasonicisensoriforidistanceimeasurement,iIRisensoriforiobjectidetect
ioniandiAVRisoundisystemiforiaudioiinstructions.iTheimainifunctionsiofithisisystemiareienvironmentireco
gnitioniandipathidetection.iHowever,ionlyiissueiofithisisystemiisitheidifficultyitoiknowione’silocationiglob
allyii[10] 

11. ROSHINIi–
iInithisisystem,itheiuser'sipositioniisideterminediinitheibuilding,inavigatediwithitheihelpiofiaudioimessages
ibyipressingikeysionitheimobileiunit.iSonaritechnologyiisiuseditoiidentifyitheipositioniofiuseribyimounting
iultrasonicimodulesionitheiceilingiatiregulariintervals.ii[11] 

12. DRISHTI-
iThisicaniswitchitheisystemifromianiindooritoianioutdoorienvironmentiwithiaisimpleivoiceicommand.iToip
rovideicompleteinavigationisystem,iauthorsiextendiindooriversioniofiDrishtiitoitheioutdooriversionsiforibli
ndipedestriansibyiaddingionlyitwoiultrasonicitransceiversithatiareismallerithaniaicrediticardiandiareitaggedi
toitheiuser’sishoulderi.[12] 

13. NavBelt-
iBasedioninavigationiandiobstacleipreventionitechnologiesithatiareioriginallyidesignediforimobileirobots.iT
hisisystemiconsistsiofieightiultrasonicisensorsiwornioniaiuser’siwaistilikeiaibelt,iaiportableicomputerionihi
s/heribackpack,iandiaistereophoniciheadphone.i[13] 

14. RGB-Dicameraiwithitactileidevices-iForireal-timeinavigationiwithiobstacleiavoidance.iTheiRGB-
DicameraigeneratesidepthidatairegisterediwithiRGBiimages,ianditraverseiabilityimapsiareiprovideditoiindi
cateifreeiandioccupiedi(obstacle)ispaces.iInstructionsisuchiasi“Goistraight”iandi“Turniright”iareigivenitoiai
consumeriviaifourimicroivibrationimotorsioniaijacket.i[14] 

15. Wearableijacket-type-
iSonarisensorsiandivibratorsiareiattachedioniaijacket,iandiareiuseditoiletiaiconsumeriknowitheidirectionifro
miwhichianiobstacleiisicoming.ii[15] 

16. Smartishoesiforiiblindi–
iIticonsistiofimultipleidepth,iobstacleidetectioniandiRGBisensor.iAicontroliboarditoidetectimultipleilevelsi
ofiobstacleianditheigroundiobject.iSoundirecordingiandiplayingimoduleiforivoiceiassistance.i[16] 

Someiofitheimajoridrawbacksiofitheseisystemsiiareiithatitheyiareinotidynamicallyiviable.iEveryiotheriproposalihasi
someilimitationsiandidoesinoticoveriallitheiaspects. 

 

III. RELEVANTIITHEORYI&IMETHODOLOGY 

Ouriproposedisystemiprovidesiaithoughtfuliapproachiiniprovidingiaicomfortableisolutionitoitheipeople.iIticoversice
rtainilimitationsiofiotheriInnovationsisuchiasiiDetectioniofiobstacleiaboveiwaist,iDetectioniofiitypeiofiobstacle,iTra
ckingiofitheivisuallyiimpairedipersoniacrossitheiarea,iiEnhancediAlertisystemiandimanyimoreifactors.iTheimainipu
rposeiofithisiprojectiisitoiDesigniandidevelopiaiBlindiStickihavingimultipleidepthsiandiobstacleidetection.iIticonsis
tsiofitwoiparts:-iTrackerimoduleiandiSensorimodule. 

TheiSensoripartiwillisenseitheiupcomingiobstaclesiinitheipathiofitheipersoniusingiUltrasoniciandiIRiSensori,iwhich
iwillifurtheridetermineitheitypeiofiobstacleisuchiasiWaterioriPhysicaliobstaclesisuchiasiPitsiandidrains.iThisiwillial
ertitheipersoniofianyidangeribeforehandiusingitheiVibrationisensoriattacheditoitheiStick.iThisivibrationisensoriisih
elpfuliinitheicaseiifitheipersoniisiDeafiandimayinotibeiableitoilistenitoitheiVoiceiassistantialertingihimiofidanger. 
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiFig.2-WorkingiofiNavigationiStick[11]i 

 

Similarly,itheiTrackeripartiwillialertianyirelativeiofitheiuseriusingitheiGPSimoduleiwhichiwilliprovideitheiexactilo
cationiofitheiuseriifiheiorisheiisiinianyidanger.iTheiAlertisystemiwilliconsistiofiGPSiandiGSMimodulesiwhichiwill
iactiasiaicommunicationideviceispeciallyiforiOutdooriNavigation. 

 

A. AbbreviationsiandiAcronyms 

 

a. NAVIi–iNavigationiAssistanceiforiVisuallyiImpaired 

GPS-iGlobaliPositioningiSystem 

TTY-iText-iTelephone 

GSM-iGlobaliSystemiforiMobile 

ETA-iElectroniciTravellingiAid 

 

B. Equations 

TheiUltrasonicisensoriiusediiforidetectioniofiobstaclesiworksionitheiprincipleiofiTriggeriandiEcho,iwhereitheira

ysiareitriggeredifromioneipiniofitheisensoriandiafteribeingireflectedifromitheiobjecti,iisiireceivedibyitheiiEchoip

in.iInidoingiso,iitimeasuresitheidistanceiofitheiobjectiiusingitheiformula,i 

iiii 

iiiiiiiiiiiiiiiiiiiiiiD=i(t*c)/i2iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

d:iobjectidistancei(m)i 

t:itimeidelayibetweeniwaveiemissioniandiechoireceptioni(s)i 

c:iUltrasonicisoundivelocityi(m/s) 

Hence,iitiisiableitoidetectitheidistanceiofitheiobjectiandialertitheiperson. 

 

Flowchart:- 

Thisimechanismiofidetectionianditrackingiisiexplainedimoreivividlyiinitheifollowingidiagram.iTheiwholeiprocessio

fithisisystemiisiasifollowsiusingiallitheisensorsiandimodulesi:- 
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiFig.3-iBlockiDiagram 

 

 

BLOCKiDIAGRAM:- 

 

TrackeriModule-i 
TheitrackeriparticonsistsiofiGPSiModuleiandiGSMiModule,iwhichiwillihelpisenditheialertitoianyipreferredipersoni
theiuseriwantsitoicontactiatitheitimeiofiemergency.iWithioneipushiofiaiswitch,itheiusericanialertiandiaskiforihelpib
yiprovidingitheiexactiilocationiofihimselfioutdoors. 

 

ii  

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiFig.4-iTrackerimodule[27] 
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⮚ Microcontrolleri(Arduino)-ii 

Arduino[18]iUNOiiisitheielectronicideviceiwhichicontainsiprocessingiPower,imemoryiandiIOiportsitoiinter
actiwithidifferenticonnectedidevices.iInithisisystemi8imegai328iICiisitheibrainiofitheisystemiwhichistoresit
heistatusiofifuelileveliiniaifuelitankiandipositioniofiaivehicle.iTheisystemiisipoweredibyiDCipowerisupplyi
withiproperispecifications.iThisisupplyicanibeiprovidedibyibatteries.iObstacleiSensoriwillibeiuseditoisensei
theimeasureiofiRPMialongiwithiaiquantityiofifueliconsumediandinotifyitheimicrocontrolleriaboutitheileveli
ofifueliinitheifuelitank. 

iii  

iiiiiiiiiFig.5-iArduinoiUNO[3] 

 

⮚ GPSiModule:- 

TheiGlobaliPositioningiSystemi(GPS)[19]iisiinterfaceditoitheimicrocontrolleritoidetectitheiblindipersoniloc
ationi.TheiproposediarchitectureiconsistsiofiaiGPSisignalireceiveriandiGSM,ivibratoryicircuitryiconnectedi
toiARM7.iThisicompleteisetupiwillibeifixeditoistick.iTheiGPSiwillibeisendingitheilocationiinformationitoit
heicontrollericontinuously. 

iii  

iiiiiiiiiiiiiiFig.6-iGPSiModule[5] 

 

⮚ GSMiModule:- 

TheisameiwillibeirouteditoitheiGSM[20]imodemithroughitheicontroller.iGSMiwilliforwardithisiinformationitoi
theipreifedimobileinos.itheiuseriafterireceivingitheimessage.iIfitheipersoniwantsitoiknowitheilocationiofitheibli
ndiperson,iheihasitoisendioneimessageilikeiTRACKiimmediatelyiheiwilligetitheiblindipersonilocationicoordina
tes. 

iiiiiiiiii  

iiiiiiiiiiiiiiiiiiiiiiiiiFig.7-iGSMiModule[5] 
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⮚ VibrationiMotor:- 

iiiVibrationimotor[i21]iisiaicorelessiDCiMotorianditheisizeiofithisimotoriiisicompact.iTheimainipurposeiof
ithisimotoriisitoialertitheiuserifromireceivingitheicalliwithoutisound/vibrating.iTheseimotorsiareiapplicablei
foridifferentiapplicationsilikeipagers,ihandsets,icelliphones,ietc.iTheimainifeatureiofithisimotoriis,iitihasim
agneticiproperties,ilightweight,iandimotorisizeiisismall.iBasedionitheseifeatures,itheimotoriperformanceiisi
highlyiconsistent.iTheiconfigurationiofitheseimotorsiicanibeidoneiinitwoivarieties:ioneiisiaicoinimodeliand
ianotherioneiisiaicylinderimodel. 

 

iiiiiiiiiFig.8-Vibrationisensor[21] 

 

 

 

 

 

 

SensoriModule- 

TheisensoriparticonsistsiofivariousisensorsilikeiUltrasonici(HC-

SR04)i,iIRiSensoriandiWateriSensor,iVibrationisensor,iwhichiwillihelpidetectitheiupcomingiobstacleiandialsoip

hysicallyidetectitheitypeiofiobstacle. 

 

 
 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiFig.9-iSensoriModule 

 

UltrasoniciSensor:- 

 

iUltrasoniciwaves[22]iiareisoundsiiwithifrequenciesihigherithani20iikHziwhichiisinotiheardibyihumans.iTheiitheor

yiiisibasedioniimeasuringitheipulseireflectionitime.iTheiultrasonicitransduceritransmitsiaiwaveipulseiandireceivesia

ireflectionisignalicallediEchoes.iWhenitheitransmittediwaveipulseidetectsianiobject,itheireflectediwave,iechoiwave,

iisibouncedibackitoitheitransduceri. 
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iiii  

iiiiiiiiiiiiiiiiiiiiiiiiiFig.10-iUltrsoniciSensor[22] 

 

 

⮚ IRisensor:- 

 

Aniinfraredisensor[23]icircuitiisioneiofitheibasiciandiyesiveryipopularisensorimodulesiinianielectronicsideviceiasi

welliasielectronicsifiled.iThisisensoriisianalogousitoihumans'ivisionaryisenses,iwhichicanibeiuseditoidetectiobstacl

esiandiitiisioneiofitheicommoniapplicationsiinitheirealitime,ithisicircuiticomprisesitheifollowingicomponentsi. 

● LM358iIC2iIRitransmitteriandireceiveripair 

● Resistorsiofitheirangeiofikiloiohms 

● Variableiresistors 

● LEDilightiemittingidiode 

 

iiiiiiii  

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiFig.11-IRisensor[11] 

 

 

⮚ Waterisensor:- 

Aiwaterisensori[i24]iisiaideviceiusediinitheidetectioniofitheiwaterileveliforivariousiapplications.iWaterisenso

rsicanicomeiiniseveralivariationsithatiincludeiultrasonicisensors,ipressureitransducers,ibubblers,iandifloatis

ensors. 
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iiiiiiiiiiiiFig.12-iWaterisensor[24] 

 

 

⮚  

IV. CONCLUSIONSIANDIFUTUREIISCOPE 

iIniithisiipaper,iiweiiproposediiandiidescribediiaiifullyiisecurediinavigationiisystemiiforiiblindiipeople.iiTheimainii

advantageiiofiitheiisystemiiisiithatiiitiicaniimakeiiawareiitheiiuseriiaboutiiobstaclesiiofiileftiiside,iirightisideiiandiif

rontiisideiiefficiently.iiWeiiareiiusingiibothiitheiibenefitsiiofiiwalkingiistickiiandiidetectioniibyisensoriimoduleiitoii

provideiicompleteiiprotectioniiintoiitheiienvironment.iiWeiiareiiincludingiiwalkingistickiiintoiiouriisystemiibecaus

eiiitiiisitheimostiicommoniimethodiiofiiwalkingiiforiiblindiipeopleiisoiithatiiitiiisimostiiconvenientiiforiithem.iThei

proposediisystemiipaysimoreiiattentionitoiisensorifusioniiwhichiihasiibeeniiattainediibyiitheiiuseiiofimicrocontrolle

r.i 

Theisystemiiisiidesignediiconsideringiiusefulnessiiofiialliiages,iiuserifriendlinessiiandiidoesiinotiineediipreiitrainin

giiandiiknowledgeiofiiadvancediitechnologies.iTheiiprimaryiiobjectiveiiofiithisiisystemiiisiitoiidesigniiaiicostieffec

tiveiiandiieasieriitoiihandleiieveniiforiiaiivisuallyiiimpairediilliterateiiperson. 

Theiproblemsiexperiencediwithitheicurrentisystemiappearitoibeitheiinfraredisensoriasiitistartsigivingiblindispotsi(n

oidepthivalues)iunderistrongisunlight.iInitheifuture,ireplacingiitiwithisomeiotheridepthisensor,isuchiasiailaseristripp

er,imightiyieldimoreiaccurateiresponses.iHowever,itheiconceptioficombiningivisioniwithisensediimageryiprovesitoi

workiwell.iAnotheriproblemiisiwithitheiultrasonicisensoriwhoseisignalireflectionioritheiabsorptionimayiresultiinifal

seiinformation.iHopingitheiilimitationsiofitheisystemiiwillibeiremovedisoonianditheisystemiwouldihelpitheiblindip

ersons. 
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