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ABSTRACT

Thirdeyeforthevisuallyimpairedisanadvancementwiththeknowledge

ofthemultidisciplinesubjectswhichencouragesthevisuallyimpairedindividuals

toexplorewithspeedandcertaintybyrecognizingthenear-byobjectsutilizing

thehelpofultrasonicsignalsandalertthem withasoundorvibration.

Withthedevelopmentofthelivingstandardsofthepeople,we'vebecome

somaterialisticthatwe'veforgottenhow thephysicallydisabledpeoplelivea

troublesome life.Theyundergo rigorous,apathetic and indifferentbehaviour

towardsthem forbeingphysicallydisabled.

Theybecomehookedintopeopleduringawayforhisorherday-to-day

routine.Blindandimpairedpersonsalwaysdependonotherpeoplefortheir

whole life.Eye may be a prime sense oforgan in perceiving the surface

environment;dysfunctionofsuchprimesensoryreceptorseverelyeffectsthe

knowledgeperceivingcapabilityofthesurfaceenvironment.Theinfluencedones

areusefulfortheconventionofwhitestickforanlongtimewhichinspiteofthe

veryfactthatismorepowerful,andstillfeaturesforaconsiderablemeasureof

weaknesses.

Therefore,goingaroundtoplacesinsuchenvironmentmaybeaverybig

challengebecausetheblindpeoplecannotdependupontheirowneyesandthus

facemanydifficulties.Inordertoassistthosedim-sightedpeople,aprojectthat

helps those people to steer more confidently is proposed. The study

hypothesizesasensiblewalkingglovesthatalertsvisually-impairedpeopleover

obstacles,pitsthusthisdevicecouldhelpthem inwalkingwithlessaccident.

Itoutlinesamuchbetternavigationaltoolforthevisuallyimpaired.

Itconsistsofaneasywalkingequippedwithsensorstoofferinformation

about the environment. Computer voice technology is integrated with

microcontrollerwhichwillhelptoalertthem.Inthissystem ultrasonicsensor,
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vibrator,PCB board,Arduino mini,speaker,motorandbatteryareused.The

overallaim ofthedeviceistosupplyaconvenientandsafemethodfortheblind

tobeattheirdifficultiesinlifestyle.
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CHAPTER-1

INTRODUCTION

AccordingtotheSocialSecurityAdministrationdatatheinworldoverthere

are220thousandvisuallyimpairedpeople.Nowadays,visuallyimpairedpeoplehave

difficultiesinthetransportationespeciallyinthemoderncrowdedcities.Thetools

suchaswandandcaneusedbythesepeoplearenotenoughcomparedtothe

facilitiesoftoday'stechnology.Thisstudyaimstosupplyanapplicationprototypeto

form thelifetimeofvisuallyimpairedpeopleatouchbiteasier.Technologyand

humanlifecan'tbeseparatedbecauseithasbecomethephenomenonoftheplanet.

But,howthetechnologycanhelpthevisuallyimpairedpeople?

Blindpeopleusuallyestimatetheobstacleinfrontthem byusingsticksoronly

bydogsbutwithoutknowingactualdistanceoftheobstaclefrom them.Butthat

won’thelpineverytimeespeciallyintrafficareas.so,wecomeintonew ideaof

wearabledeviceforthosepeople.Awearabledeviceforvisuallyimpairedpeople

(ultrasonicvibratorglove)whichwillhelpthevisuallyimpairedpeopletomaneuver

bythemselvesduringaindoorenvironment.Thisreducestheworkonpeoplethat

are assisting the blind.Likely,visuallyimpaired people have difficulties in the

transportationespeciallyinthemoderncrowdedcities.

Thetoolssuchaswandandcaneusedbythesepeoplearenotenough

comparedtothefacilitiesoftoday'stechnology.Thisstudyaimstoproducean

applicationprototypetomakethelifeofvisuallyimpairedpeoplealittlebiteasierby

usingintelligentmobiledevices.Theopinionsofvisuallyimpairedpeoplearevery

importantastheywillusethisapplication.Theopinionsofthepresidentofthe

AssociationofVisuallyImpairedinEducationistakenintoconsiderationduringthis

study.Nowadays,technologyandhumanlifecan'tbeseparatedbecauseithas

becomethephenomenonoftheplanet.But,howthetechnologycanhelpfolksthat

visuallyimpaired?
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Blindpeopleusuallycanestimatetheobstacleaheadthem withoutknowingthe

particulardistanceoftheobstaclefrom them.Mobilityfortheblindpeopleareoften

definedasmobilitytomaneuverwithsafetyandeasethroughenvironmentwithout

believeother.Mostcommonlymobilityaidemployedbytheblindarecaneandguide

dogs to facilitate theirmovement.Butthere are problems forthis navigation

supports.Thecaneprovidelimitedpreviewfortheuserandasaresult,userhasgot

tobemorecarefultosteerandmobileveryslowly.Asfortheguidedogs,thetraining

andcoordinatingthedogswithblindpeoplearedifficulttaskandthereforetheresult

areminimal.Clearly,thereisagrowinginterestinthenumberofuserswhouse

popularsocialnetworkingsites(SNSs),suchasFacebook,TwitterandInstagram.

SNSsaredescribedasonlinecommunitiesforinternetuserswheretheycanmeet

eachother.Thebenefitsofassociatingwithsocialnetworkingarenotrestrictedto

makingfriendsandinteractingwiththem,butalsoincludesearchingandgathering

informationandsharingexperiencesinordertoobtainaccurate,personalizedand

highqualityrepliesfrom trustedfriends.

AccordingtotheArabSocialMediaReport(ASMR),thereare3.7millionArab

TwitteruserswhileFacebookstatesthatover55millionusersareArabs.This

significantinterestinsocialnetworkingcandrawattentiontotheideaofdesigning

anapplicationwithanArabiclanguageinterfaceusinghuman¬poweredtechnology

inordertohelpblindpeopleidentifyobjects.Furthermoreitalsoprovidesan

opportunityforvisuallyimpaired persons to move from one place to another

independently.Technologyhasbeendevelopingalotthesedaysandpeopleare

showinginterestinthem.Thisdeviceishelpfulespeciallywhenthepersonwantsto

movearoundahouseorsomeindoorplacesbythemselves.Inthisdevice,the

distance of the obstacle is determined by using Ultrasonic module and a

Microcontroller.Theobstacledistanceismeasuredandinformedtothevisually

impairedpersonintheform ofacomputervoiceandvibrations.
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CHAPTER-2

LITERATURESURVEY

Overthelastfew years,researchhasbeenconductedfornew devicesand

technologiestodesignagoodandreliableandefficientsystem forblindorvisually

impairedpeopletodetecttheobstaclesandalertthem atdangerplacesorthe

obstacles.Therearemanydifferenttypesofcanesusedintoday’sworldwith

growingtechnologiessuchasasthewhitecane,thesmartcane,andthelasercane.

Thecostofthetraineddogsisalsoveryhighandisnotaffordableoption.Asurvey

found thattheremoteguidancesystem isverydifficultto carryand thusthe

wearablebandwillbemoreoptimizedversion.Therearesomeframeworkswhich

hassomeconstraintsandclampdown.AndtheauthorGVNSKSravya,NHarinihave

done the system with the methodology of ultrasonic sensor,AVR RISC

microcontrollerandbuzzersareusedtonotifyhurdles,inthistheyhavelimitationin

distance. The other author Samartha Koharwal,Samer Bani Awwad,Aparna

Vyakaranam have come with the methodology of device utilizes IR

sensor,sonar,sensorandcamera,basedonAIsystem ,thishavethelimitationof

Objectdetectionalgorithm utilizes100% CPU whichmakescosthigh.AndRitik
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Singh,RishiKumarKamathave made system with YOLO algorithm,Raspberrypi

camera,sensorsareusedhere.sothatcostshighduetousageofcamera,andalso

needstoragecapacitytostoretheimages.Ms.PoojaSharmahasdiscussedthatthe

obstaclescanbedetected,butithasmanylimitationsontheanglesand the

distance.Oncontrary,thisprojectwillhaveawideangleforthedetectionwherethe

sensorsrangewillbewide.Andfew moreauthorhavediscussedaboutthevirtual

whitecanesensingdevicebasedonactivetriangulationthatcanmeasuredistances

atarateof15measurements/second.

Ablindpersoncanusethisdeviceforsensingtheenvironment,pointingitas

ifitwasaflashlight.Besidemeasuringdistances,thisdevicecandetectsurface

discontinuities,suchasthefootofawall,astep,oradrop-off.Thisisobtainedby

analysingtherangedatacollectedastheuserswingsthedevicearound,tracking

planarpatchesandfindingdiscontinuities.Benjaminetal.introducealasercane

withthreephotodiodesandthreelaserdiodesfunctionasreceivermakingan

opticaltriangulation.Thelasercanegenerallydetectstheobstacleinthreespecified

directions.Oneis45ºtothegroundforoverhangingobstacles,thesecondoneis

paralleltothegroundandthirdoneisforsharpness.Thelasercanehasnodataor

technologyorwecansaysystem fordeterminingthelocationandthepositionofthe

obstacle,ratheritisjustlikeahitandtrialmethod.J.Naproposedaninteractive

guidesystem forindoorpositioningofthis,whichcannotdetecttheobstaclesand

hurdles.Thesystem isnotsuitablefortheoutdooractivities.

ByreviewingallthosesurveywedecidedtomaketheSystem moreefficient

therearevarioussystem thatrelatestothedevelopmentforprojectsrelatedtothe

blindpersons.Andtoovercomevariousdesignandprogram relatedimprovements.

manywerefacingtheproblemslikecostissues,distancelimitations,responding

signalsandstoragecapacityetc.So,wehavelearnthow toovercomeallthis

problemsandwhatcanbereplacedtomakeitsimpleandeasylikeusingArduino

mini,vibratingmotorandaudiosignaletc.
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CHAPTER-3
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AIM &SCOPE

Aim ofthepresentworkistodesignaWEARABLEDEVICEFORVISUALLY

IMPAIRED PEOPLEtoovercomethelackofvisualsense.Togenerateanaudio

signal,inordertonotifytheuseraboutupcominghurdle.Theoverallaim ofthe

deviceistoprovideaconvenientandsafemethodfortheblindtoovercometheir

difficultiesindailylifeTomakethenavigationprocesseasyfortheneedy.

3.1BLOCKDIAGRAM:

Fig:3.1:BlockDiagram

 ArduinoNanoisusedforachievingthevisuallyimpairedwearabledevice.

 Tosensetheobstaclesandthedistance,thesensorusedhereisUSsensor.

 Aftersensingthedistancebetweenobstaclesandimpairedperson,different

computervoiceisgeneratedbasedonthedistance.
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3.2EXISTINGSYSTEM:

Overthepreviouscoupleofyearsorwewillsayoverthelastdecades,

researchhasbeenconductedforbrandspankingnew devicesandtechnologies

tostyleanhonestandreliableandefficientsystem forblindorvisuallyimpaired

peopletodetecttheobstaclesandwarnoralertthem atdangerplacesorthe

obstacles.Therearesomesystemswhichhassomelimitationsandclampdown.

Thefeaturesofaexistingsystem ,isthattheuseofwhitecaneandsuchother

devices.the system with the methodology ofultrasonic sensor,AVR RISC

microcontrollerandbuzzersarewonttonotifyhurdles,duringthistheyneed

limitation in distance.the opposite system with the methodologyofdevice

utilizesIRsensor,sonar,sensorandcamera,basedonAIsystem ,thishavethe

limitationofObjectdetectionalgorithm utilizes100%CPUwhichmakescosthigh.

And Ritik Singh,Rishi Kumar Kamat have made system with YOLO

algorithm,Raspberrypicamera,sensorsareusedhere.sothatcostshighthanks

tousageofcamera,andalsoneedstoragecapacitytostorethepicturesand

havemanylimitationsontheanglesandthereforethedistance.Oncontrary,this

projectwillhaveanhonestangleforthedetectionwherethesensorsrangeare

gettingtobewide.Andalsothedimensionsofthemerchandisealsowasbig,it'll

beinconvenientfortheuser.andthattheyallwereusingonlybuzzersbutin

trafficareasitwon’thelp.Bystudyingandknowingallthoseexistingsystem ,we

cameupwithourproposedsystem ,byovercomingalltherestrictionswithinthe

existingsystem.

3.2.1PROBLEM OFTHEEXISTINGSYSTEM:

 Whitecane-Mayeasilycrack/break,

 Thestickmaygrindtoahaltatpavementcracksofvariedobjects.

 Common Disadvantages (Including the smartdevices) can'tbe carried

easily,needs many coachingtouse…
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 petdog–hugecost.

3.3PROPOSEDSYSTEM:

Inordertobeatthedifficultieswithintheprevailingmethodandto

providethewortheffectiveanduserfriendlysystem forblindnavigation,thenext

designisproposed.theplanningispredicatedonaspecialwearabledevice

supportedtheArduinoboardwhichmaybewornsortofaclothforblindsora

band.The featuresofA wearable device forvisuallyimpaired people using

ultrasonicglove:Bywearingthisdevicetheywillfullyavoidtheutilizationofwhite

caneandsuchotherdevices.thismayhelptheblindtonavigatewithoutholdinga

stickwhichcanbeatouchannoyingforthem.theywillsimplywearitasaglove

anditcanfunctionveryaccurate,quitsimple,easytouseandwear.Itcontains

Arduinonano,9Vbattery,PCBboard,vibrator,speaker,ultrasonicmodule.And

hereweuseembeddedC software.Herewhenthethingisdetectedbythe

ultrasonic sensorsupported the space programmed there'llbe one voice

statementisemployedtoalertthem andthereforethevibratoralsovibrates.This

deviceisextremelyeasytowearanduse.



9

CHAPTER-4

METHODS,ALGORITHM ANDMATERIALS

4.1CIRCUITDIAGRAM:
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Fig:4.1:CircuitDiagram

4.1.1WIRINGINSTRUCTION:

 Hereweuse4connectorstoconnecttheArduinopinswiththeotherdevices

Connector1isforpinD9&D10

Connector2isforpinD5&D6

Connector3isforpinreset&5v

Connector4isforpinGND&Vin

 USsensor’sVccto5v,TrigpintopinD9,EchopintopinD10.

 Battery’spositivetoswitchpositive&negativetoGNDofArduino.

 ThenegativeofswitchisconnectedtoGNDofArduino.
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 Speaker’snegativeisconnectedwithpinD5&positiveisconnectedtoGND

ofArduino.

 Vibratingmotor’spositiveisconnectedtopinD6&negativeisconnectedto

GNDofArduino.

4.1.2POWERINGOFTHEMODULES:

Connectthe4ArduinoprominitoaUSBmalepinandconnecttoapower

bank.Forthemoduleinthehanduseasmalllithium battery.FirstcutthePCBboard

in5X3cm dimensionandsolderthefemaleheadersfortheArduinototheboard.

Thensolderthespeaker.thenconnectthevibratingmotorusingthegluegunand

solderwirestoit.ThenconnecttheLED.Thenconnecttheswitch.Thenconnect

headerpinsforultrasonicsensorsandforbatteryinput.Alltheconnectionsare

madeinthePCBboardformakingtheproductlessweight.NowconnecttheArduino

nanoandultrasonicsensortotheboard.Alsoconnecttheelasticbandtoallthe

modules.

4.1.3WORKINGOPERATIONS:

Thisproposedsystem consiststheequipmentlikeArduinonano,ultrasonic

sensor,PCBboard,vibratingmotor,speakersfordetectingtheobstaclesandletting

theuserknow abouttheobstacle,Switches,Jumpercable,powerbank,Maleand

feminineheaderpins,9voltbattery,someelasticandstickerstoform thedevice

wearableasabandforwearingfortheusers.Thewiringofthedeviceiscompleted

during a following manner.The Ground ofspeakerand vibration motorare

connectedtoGNDoftheArduino.Wirethespeakertotheprimarylegoftheswitch

andthusthe+veoftheVibrationmotoriswiredtothethirdlegoftheswitch.The

Ultrasonicsensorarewiredaccordingly.
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ThepinVCCofUSisconnectedtotheArduinopinVCC,Ultrasonicsensorpin

GNDisconnectedtotheArduinopinGND,UltrasonicsensorpinTrigisattachedto

thepin12ofArduino,UltrasonicsensorpinEchoisconnectedtotheArduinoPIN12.

Theswitchusedhereisforchoosingthemode.WefirstcutthePCBboardin5X3

cm dimensionandsolderthefeminineheadersfortheArduinototheboard.Then

solderingofthespeakeriscarriedout.Thenusingtheglueconnectthevibrating

motorandsolderthewiresthere.Thenconnecttheswitch.Connecttheheaderpins

forUSandforthebatteryinput.ThensolderalltheitemsandconnecttheArduino

andultrasonicsensortotheboard.Alsoconnecttherubberbandtoalloranythe

modules.

Formakingitcomfortabletowear,connecttheultrasonicsensortotheboard

byusing4jumpercables.Thenconnecta9voltmobilebatterytothismodule.Then

connecttheelasticband.IntheendafteralltheconnectionsaredonetotheArduino

board,uploadtheembeddedCcodetoArduinoboard.TheUSsensorisatransducer,

andisusedinpairastransreceiver.ThetransmitteremitstheUSwavesandif

obstaclesarepresentwithinthepath,theUSwaveshitstheobstaclesandgets

reflectedback,thereflectedwaveisreceivedbythereceiver.TheUSsensormaybe

acombinationof1transmitterandreceiver.Theintervalbetweensendingand

receivingoftheUSsignaliscalculated,thispointintervalisemployedtocalculate

thespacebetweensensorandthereforetheobstacle.Andbasedonthedistancethe

computervoiceisgeneratedtotheusertoalertthem.

4.2FLOW CHART:
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Fig:4.2:FlowChart

4.3HARDWAREREQUIREMENT:

 ArduinoNano

 Ultrasonicsensor

 PCBboard

 Vibratingmotor

 Speaker
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 Slideswitch

 Battery

4.3.1ARDUINO(NANO):

Arduinoisanopen¬sourceinbothhardwareandsoftwarecompany,project

and user community that manufactures and designs the single ¬board

microcontrollersandmicrocontrollerkitsforbuildingdigitaldevices.Itsproducts

hardwarearelicensedunderaCC¬BY¬SAlicense,whilesoftwareislicensedunder

theGNULesserGeneralPublicLicense(LGPL)ortheGNUGeneralPublicLicense

(GPL),Arduinoboardsareavailableinbothfrom theofficialwebsiteandthrough

authorizeddistributors.TheArduinoprojectbeganin2005asatoolforcollegekids

attheInteractionDesignInstituteIvreainIvrea,Italy,gettingtoprovidealow¬cost

andstraightforwardwayfornovicesandprofessionalstomakedevicesthatinteract

withtheirenvironmentusingsensorsandactuators.Andsuchdevicescommon

samplesareintendedforbeginnerhobbyistslikesimplerobots,thermostatsand

motiondetectors.

ThenameArduinocomesfrom abarinIvrea,Italy,wherevarietyofthe

foundersoftheprojectusedtomeet.ThebarwasnamedafterArduinoofIvrea,who

wasthemargraveoftheMarchofIvreaandKingofItalyfrom 1002to1014.The

ArduinoNanomaybeasmall,complete,andbreadboard¬friendlyboardsupported

theATmega328Preleasedin2008.Itoffersanequivalentconnectivityandspecsof

theArduinoUnoboardduringasmallerform factor.TheArduinoNanoisgiven30

I/Oheaders,duringadip¬30likeconfiguration,whichmaybeprogrammedusingthe

ArduinoSoftwareintegrateddevelopmentenvironment(IDE),itiscommontoall

Arduinoboardsandrunninginbothonlineandofflineforourwish.Theboardare

oftenpoweredthroughatype¬bmicro¬USBcable,orthrougha9Vbattery.
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The Arduino Nano was released Everywhere in 2019,an pin¬equivalent

evolutionoftheNano.ATmega4809processorismorepowerful,andtwicetheRAM.

Fig:4.3:Arduino

4.3.1.1Technicalspecifications:

 Microcontroller: Microchip ATmega328P

 OperatingVoltage:5Volts

 InputVoltage:6to20Volts

 DigitalI/OPins:14(plus6canPWM outputpins)

 AnalogInputPins:8

 DCCurrentperI/OPin:40mA
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 DCCurrentfor3.3VPin:50mA

 FlashMemory:32KBofwhich0.5KBusedby bootloader

 SRAM:2KB

 EEPROM:1KB

 ClockSpeed:16 MHz

 Length:45 mm

 Width:18 mm

 Weight:7g

4.3.1.2ARDUNIONANOPINLAYOUT:
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Fig:4.4:ArduinoNanopinlayout

Table:4.1:ArduinopinNames

4.3.1.3ARDUINONANOSCHEMATICDIAGRAM:
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Fig:4.5:ArduinoNanoSchematicDiagram

4.3.2ULTRASONICMODULE:

Ultrasonicrangingisthatthetechniqueemployedbybatsandlotsofother

creaturesoftheAnimaliafornavigationalpurposes.Inabidtoimitatethewaysof

naturetogetafootholdovereverything,wehumanshaven'tonlyunderstooditbut

havesuccessfullyimitatedanumberofthesemanifestationsandharnessedtheir

potentialto thebestextent.US sensorsaredeviceswhichusetransformation

electricalto mechanicalenergy,the mechanicalenergy being in the form of

ultrasonicwaves,tomeasuredistancefrom thesensortothetargetobject.

US waves are mechanicalwaves and longitudinalwhich travelas a

succession of compressions and rarefactions along the direction of wave

propagationthroughthemedium.Anyacousticwaveabovethehumanauditory

rangeof20,000Hzisnamedultrasound.USsensorsaredeviceswhichcangenerate

orsenseultrasoundenergy.Itisdividedintothreeparts:transmitters,receiversand
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transceivers.conversion of electricalsignals into ultrasound is transmitters,

conversionofultrasoundintoelectricalsignalsreceivers,andtransceiverswhichcan

bothtransmitandreceiveultrasound.

USsensorsareutilizedinsystemswhichevaluatetargetsbyinterpretingthe

reflectedsignals.Forexample,bymeasuringthetimebetweensendingasignand

receivinganechothespaceofanobjectareoftencalculated.Passiveultrasonic

sensorsarebasicallymicrophonesthatdetectultrasonicnoisethatispresentunder

certainconditions.Here,itreceivesandsendsthesignalfrom theobstaclesand

detectthedistanceandmakethecomputervoiceprogrammedfortheappropriate

distance.

Fig:4.6:Ultrasonicsensor

4.3.2.1ULTRASONICSENSORPINCONFIGURATION:
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Table:4.2:UltrasonicSensorPinConfiguration

4.3.2.2HC-SR04SENSORFEATURES:

 Operatingvoltage:+5V

 Theoretical MeasuringDistance:2cm to450cm

 PracticalMeasuringDistance:2cm to80cm

 Accuracy:3mm

 Measuringanglecovered:<15°

 OperatingCurrent:<15mA

 OperatingFrequency:40Hz

4.3.3VIBRATINGMOTOR:

A vibratorymotorcould also bea three-phasemotorthat'sintentionally

unbalanced,andisadditionallymentionedasaneccentricrotatingmass(ERM)or

vibratingmotor.Vibratorymotorsarewonttovibratesieves,troughsandtables,but

alsotoseparateproductsduringabunkerorlandfillpipe.Avibratoractslikearobot
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togetvibrations.Thevibrationisalwaysgeneratedwiththehelpofanelectrical

motorwithanunbalancedmassonitsdriveshaft.Here,weuseminivibrator,this

vibratingmotorvibrateswhenthecomputervoiceisgenerated,itwillmakeextra

sensefortheuser.

Fig:4.7:VibratingMotor

4.3.4PCBBOARD:

Aprintedcircuitboard(PCB)mechanicallysupportsandelectricallyconnect

electricalorelectroniccomponentsusingconductivetracks,padsandotherfeatures

etchedfrom oneormoresheetlayersofcopperwerelaminatedbetweenthesheet

layersofanon-conductivesubstrate.Componentsareusuallywiredandsoldered

ontothePCBtobothelectricallyconnectandmechanicallyfasten.

Printedcircuitboards(PCBs)aretheboardswhichwereusedbecausethebottom in

mostelectronics–bothasaphysicalsupportpieceandmechanicalbecausethe

wiringareaforthesurface-mountedandsocketedcomponents.PCBsaremost

ordinarilymadeoutoffiberglass,compositeepoxy,oranothermaterial.

Thecomputercircuitboards(PCBs)utilizedintoday’selectronicsequipmentwere

firstdesignedanddevelopedwithinthe1930s.In1936,AustrianinventorPaulEisler

developedtheprimaryPCB toworkaradiosystem,supportedacircuitdesign

originallypatentedbyCharlesDucas.
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MostPCBsforeasyelectronicsaresimpleandcomposedofonlyonelayer.More

sophisticatedhardwarelikespecialeffectscardsormotherboardscanhavemultiple

layers,sometimesupto12.AlthoughPCBsaremostfrequentlyrelatedtocomputers,

theywillbefoundinmanyotherelectronicdevices,likeTVs,Radios,Digitalcameras

andCellphones.Inadditiontotheiruseinconsumerelectronicsandcomputers,

differingtypesofPCBsareutilizedinaspreadofotherfields,including

 4.3.4.1Medicaldevices:

Compare to the earlierdays,electronics products are now denserand

consumelesspower,makingitpossibletoseenewandexcitingmedicaltechnology.

Mostmedicaldevicesuseahigh-densityPCB,whichisemployedtomakethelittlest

and densestdesign possible.This helps to alleviate a numberofthe unique

constraintsinvolveddevelopingdevicesforthemedicalfieldthankstotheneedof

smallsizeandlightweightweight.Now adaysPCBshadtheirwayintoeverything

from evenasmalldevices,likepacemakers,to muchlargerdeviceslikeX-ray

equipmentorscanmachines.

4.3.4.2Industrialmachinery:

PCBsarecommonlyusedinhigh-poweredindustrialmachinery.Inplaceswhere

currentone-ouncecopperPCBsdon'tfitthewants,thickcopperPCB areoften

utilizedinstead.ThesituationexampleswherethickercopperPCBswhichwouldbe

beneficialandincludemotorcontrollers,industrialloadtestersandhigh-current

batterychargers.

4.3.4.3Lighting:
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AsLED¬basedlightingsolutionscatchoninpopularityduetotheirlowpower

consumptionandhighlevelsofefficiency,sotoodoesaluminum ¬backedPCB

whichisemployedtoform them.ThesePCBsfunctionheatsinksandpermitfor

higherlevelsofwarmthtransferthanatypicalPCB.Thesamealuminum ¬backed

PCBswhichform thebasisforbothhigh¬lumenLEDapplicationsandbasiclighting

solutions.

 4.3.4.4Automotiveandaerospaceindustries:

BoththeautomotiveandaerospaceindustriesmakeuseofflexiblePCB,

whichismeanttofaceuptothehigh¬vibrationenvironmentsthatarecommonin

bothfields.Dependingonspecificationsandstyle,theywillevenbeverylightweight,

whichmaybeanecessitywhenmanufacturingpartsfortransportationindustries.

Theyarealsoabletoconform tothetightspacesbehindtheinstrumentgaugeona

dashboard.Thereareseveraldifferenttypesofcircuitboard.

 SinglelayerPCB

 DoublelayerPCB

 MultilayerPCB

 RigidPCB

 FlexiblePCB

 RigidflexPCB

 HighfrequencyPCB

 Aluminium bakedPCB
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SINGLELAYERPCB:

Asingle-layerorsingle-sidedPCBisonethat'smadeoutofonelayerofbase

materialorsubstrate.Onesideofthebottom materialiscoatedwithaskinnylayer

ofmetal.Copperisthatthecommonestcoatingthankstohowwellitfunctionsas

anelectricalconductor.Afterthecopperbaseplatingisapplied,followedby a

protectivesoldermaskistypicallyapplied,followedbythelastsilk-screentomark

offalloftheweatherontheboard.

Sincesingle-layer/single-sidedPCBsonlyhavetheirvariouscircuitsandcomponents

solderedontooneside,they'reeasytostyleandmanufacture.

Thispopularitymeanstheywillbepurchasedatalow-cost,especiallyforhigh

-volumeorders.Thelow-cost,highvolumemodelmeansthey'recommonlyusedfor

aspreadofapplications,includingcalculators,cameras,radio,stereoequipment,

solidstatedrives,printersandpowersupplies.

DOUBLELAYERPCB:

Double-layerordouble-sidedPCBshaveabasematerialwithaskinnylayerof

conductivemetal,likecopper,applied to each sideoftheboard.Holesdrilled

throughtheboardallowcircuitsononesideoftheboardtoattachtocircuitsonthe

opposite.Thecircuitsandcomponentsofadouble-layerPCB boardareusually

connected in one among two ways:eitherutilizing a through-hole orwith the

utilization ofa surface-mount.A through-hole connection means smallwires,

referredtoasleads,arefedthroughtheholes,witheachendoftheleadsthen

solderedtothepropercomponent.

SurfacemountPCBsdon'tutilizewiresasconnectors.Instead,manysmall

leadsaresolderedontotheboard,meaningthattheboarditselfisemployedasa

wiringsurfaceforthevariouscomponents.Thisallowscircuitstobecompleted

usinglessspace,freeingupspacetopermittheboardtofinishmorefunctions,
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usuallyathigherspeedsandalighterweightthanathrough-holeboardwouldallow.

Double-sided PCBsare typicallyutilized in applicationswhich requirean

intermediatelevelofcircuitcomplexity,likeindustrialcontrols,powersupplies,

instrumentation,HVAC systems,LED lighting,automotivedashboards,amplifiers

andvendingmachines.

MULTILAYERPCB:

UsuallyMulti¬layerPCBscontainlikeaseriesofthreeormoredouble¬layeredPCBs.

Theseboardsarethen secured along sideaspecialized glueand sandwiched

betweenpiecesofinsulationtomakesurethatexcessheatdoesn'tmeltanyofthe

components.NowMulti¬layerPCBsarealsoinavarietyofsizes,goingassmallas

fourlayersoraslargeastenortwelve.Now itsbuildasalargestmulti¬layerPCB

whichis50layersthick.Itismadetoverythickwithmanylayersofcircuitboards,

designers,complexdesignswhicharesuitableforabroadrangeofcomplicated

electricaltasks.And the applications used where multi¬layerPCBs would be

beneficialincludeFileservers,Datastorage,GPS technology,Satellitesystems,

WeatheranalysisandMedicalequipment.

RIGIDPCB:

RigidPCBsaremadeoutofasolidsubstratematerialthatforestallsthe

boardfrom twisting.PossiblytheforemostcommonexampleofarigidPCBmaybe

acomputermotherboard.ThemotherboardisalsocalledasamultilayerPCBwhich

isdesigned to allocateelectricityfrom thepowersupply,whilesimultaneously

allowingcommunicationbetweenallofthemanypartsofthesystem,suchasGPU,

RAM andCPU.

Rigid PCBs structure perhaps the most important number of PCBs

manufactured.These rigid PCBs are usually used anywhere when there's a

requirementforthePCBitselftobefoundoutinoneshapeandremainthatwayfor

therestofthedevice'slifespan.RigidPCBsareoftenanythingfrom aneasysingle-
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layerPCBallthehightoaneightorten-layermulti-layerPCB.

AllRigidPCBshavesingle-layer,double-layerormultilayerconstructions,inorder

thattheyallshareanequivalentapplications.

FLEXIBLEPCB:

RatherthanrigidPCBs,whichuseanunmovingmaterialslikefiberglass,

flexiblecomputercircuitboardsisformedofmaterialswhichwillflexandmove,like

plastic.LikerigidPCBs,flexiblePCBsareavailablesingle,doubleormultilayer

formats.Asitshouldbeprintedonaversatilematerial,flexiblePCBishighcostfor

fabrication.

Tillnow,theflexiblePCBsgivesmoreadvantagesoverrigid PCBs.Themost

prominentofthoseadvantagesisthattheincontrovertiblefactthatthey'reflexible.

Thismeanstheywereclosedovertheedgesandthecornerswerewrapped.Their

flexibilitycancausehighcostandmoderateweightsavingssinceoneflexiblePCB

areoftenwonttocoverareaswhichmaytakemultiplerigidPCBs.

FlexiblePCBsalsocanbeutilizedinpartswhichmaybesubjecttoenvironmental

hazards.Todoso,they'resimplybuiltusingmaterialswhichmaybecorrosion-

resistant,waterproof,shockproof,orimmunetohigh-temperatureoils-anoption

thattraditionalrigidPCBsmightnothave.

RIGIDFLEXPCB:

Rigidflexcircuits combinethefineofbothworldswhenitcomesunderthe

twomostimportanttypesofPCBboards.Flex-rigidboardscontainsamultiplelayers

offlexiblePCBsattachedtoacountofrigidPCBlayers.

Flex-rigid PCBs have more advantages overjustusing rigid orflexible

PCBs forparticularapplications.Forone,rigid-flexboardshavealowerpartsnumber
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thantraditionalrigidorflexibleboardsbecausethewiringoptionsforbothcanbe

attachedintoasingleboard.Thecombinationofrigidandflexibleboardsintoa

singlerigid-flexboardalsogivesinforamorestreamlineddesign,formakingless

theoverallboardsizeandpackageweight.

HIGHFREQUENCYPCB:

High-frequencyPCBinvolvetoageneralPCBdesignelement,insteadofa

kindofPCBconstructionjustlikethebeforemodels.High-frequencyPCBismeant

totransmitsignalsoveronegigahertz.

Incurrent,High-frequencyPCB materialsfrequentlyincludepolyphenylene

oxide(PPO)resin.Teflonisoneamongtheforemostexpensiveoptionsavailable

duetoitsshortandstabledielectricconstant,lessamountsofdielectriclossand

overalllowtideabsorption.

ALUMUNIUM BAKEDPCB:

Aluminium-backedPCBsaredesignedinmuchanequivalentwayastheir

copper-backedcounterparts.However,insteadoftheusualfiberglassusedinmost

PCBboardtypes,aluminium circuitboardmakeuseofaluminium substrateboard.

Thealuminium backingislinedwiththermallyinsulantthat'sdesignedto

possessacoffeethermalresistance,meaninglessheatistransferredfrom the

insulanttothebacking.Oncetheinsulationisapplied,acircuitlayerofcopper,

ranginginthicknessfrom oneounceto10,isapplied.
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4.3.5BATTERY:

Thenine-voltbatteryisacommonsizeofbatterywhichwasintroducedfor

thefirsttransistorradios.Ithasanoblongprism shapewithroundededgesanda

polarizedsnapconnectoratthehighest.Thistypebatteriesareusuallyutilizedin

gasdetectors,clocks,walkie-talkies,electricguitars,smokedetectorsandeffects

units.Mercury-oxide batteries in this formatare once common,haven'tbeen

manufacturedinafewyearsthankstotheircontentofmercury.Thesize,nomatter

chemistry,isusuallydesignatedPP3—aoriginallyreservedsolelyforcarbon-zinc,or

insomecountries,EorE-block.

Manyofthenine-voltalkalinebatteriesarebuiltofsixindividual1.5VLR61

cellsand also enclosed using awrapper.Thesecellsareslightlysmallerthan

LR8D425AAAA cellsandmaybeutilizedintheirplaceforafew devices,albeit

they're3.5mm shorter.Typeslikecarbonzincarebuiltwithsixflatcellsduringa

stack,enclosedduringaresistantofmoisturewrappertostopdrying.Important

lithium typesareclassifiedwiththreecellsserial.

9-voltbatteriesaccountedfor4% ofalkalineprimarybatterysaleswithintheusin

2007,andacoupleofbatterysalesinSwitzerlandin2008.

Fig:4.8:Battery
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4.3.5.1TECHNICALSPECIFICATION:

Table:4.3:TechnicalSpecifications

4.3.6AMPLIFIERSPEAKER:

An audio poweramplifierorpoweramp isan mostcommon electronic

amplifierwhichamplifiestheless-poweraudiosignalsinelectronicslikethesignal

from receivingsetorguitardeveloptoalevelthat'smoresufficientfordriving

loudspeakersorheadphones.Audiopoweramplifiersarefoundaltogethermanner

ofsoundsystemsincluding,publicaddress,soundreinforcementandresidential

audiosystemsandsuchasinstrumentamplifierslikeguitaramplifiers.Itisthe

ultimateelectronicstageduringatypicalaudioplaybackchainbeforethesignalis

shippedtotheloudspeakers.

Themostforegoingstepsinsuchasequencearelesspoweraudioamplifierswhich
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candotaskslikepre-amplificationofthesignal(thisisespeciallyrelatedtorecord

turntablesignals,microphonesignalsandelectricinstrumentsignalsfrom pickups,

suchastheelectricbassandelectricguitar,equalization(e.g.,adjustingthebass

andtreble),tonecontrols,mixingdifferentinputsignalsoraddingelectroniceffects

suchasreverb.TheinputsignalscanalsobeanycountofaudiosourceslikeCD

players,digitalaudioplayers,recordplayersandcassetteplayers.Manyoftheaudio

poweramplifiersrequiretheseless-levelinputs,whicharealsocalledlinelevel.

Whiletheinputtoanaudiopoweramplifier,likethesignalfrom anelectricalguitar,

maymeasureonlyacoupleofhundredmicrowatts,itsoutputcouldalsobealow

wattsforsomeconsumerelectronicsdevices,likeclockradios,tensormanywatts

forahomestereo,severalthousandwattsforanightclub'saudiosystem ortensof

thousandsofwattsforanoutsizedconcertsoundreinforcementsystem.Meanwhile

poweramplifiersarealsoavailableinstandaloneunits,typicallyaimedtowardthehi-

fiaudiophilemarket(anichemarket)ofaudioenthusiastsandsoundreinforcement

system professionals,mostconsumerelectronicsaudioproducts,likeclockradios,

boomboxesandtelevisionshaverelativelysmallpoweramplifiersthatareintegrated

intothemerchandise.

4.3.6.1DESIGNPARAMETERS:

Foraudio poweramplifiers,the key design parameters are frequency

response,gain,noise,distortionetc.Theseareinterdependent,increasedprofitoften

leadstoundesirableincreaseinnoiseanddistortion.Whilethenegativefeedback

actuallylessthegainanddistortion.Audio amplifiersarealso calleda linear

amplifierswhichareoperatinginclassAB.Untilin1970s,vacuum tubesareusedby

amplifiers.In 1970s,tube amps were highly replaced with transistor-based

amplifiers,whicharemorereliable,lightweight,anditneedslowmaintenance.

Tubepreamplifiersareavailableinnichemarkets,suchaswithWI-FIhome

 enthusiasts,audio engineers,music producers and electric bassists,electric

guitaristsandHammondorganplayers,someusetubepreamps,tubepoweramps
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andtubeeffectsunits.Whilehi-fienthusiastsandaswellaudioengineerscandolive

soundormonitoringtracksinthestudiotypically toseekouttheamplifierswiththe

low distortion,electricinstrumentplayersingenressuchasrockmusic,bluesand

heavymetalmusic,usetubeamplifiersbecausetheylikethenaturaloverdrivethat

tubeampsproducewhenpushedhard.

TheClass-D amplifierarehighimportantthanClassABamplifiers,isnow

widelyusedinconsumerelectronicsaudioproducts,bassamplifiersandsound

reinforcementsystem gear,asClassDamplifiersarelightweightandproducesvery

lessheat.

4.3.7ETCHING:

Etching istraditionalprocessofusingstrong acid or mordant tomakepartsin

the parts where itis unprotected ofa metal surface to introduce a design

in intaglio (incised)inthemetal. Innewlymanufacturing,otherchemicalsolutions

maybeusedonothertypesofmaterial.Asamethodof printmaking,itis,along

with engraving,themajorimportanttechniquefor oldmasterprints,andremainsin

wide use today.In a number of modern variants such as microfabrication

etching and photochemicalmilling itis a morden technique in much modern

technology,including circuitboards.

Therearetwotypes:

 Nontoxicetching

 Photoetching

NON-TOXICETCHING:

  Inlate20thcentury,takecareaboutthehealthsideeffectsofusing
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acidsandaswellassolventswhichledtothegrowthofsmallamountoftoxic

etchingmethods.Aninitialdevelopedwastheneedoffloorwaxasatoughground

whichwasused forcoating theplate.PrintmakersbyMarkZaffronand Keith

Howardgrowthsystemswiththehelpofacrylicpolymersasabaseandferric

chloridefortheprocessofetching.sodium carbonate,awashingsodasolutionis

usedtoremovepolymers,notthansolvents.Whenferricchlorideisusedforetching,

itdoesnotmakeacorrosivegas,likeacids,thusiteliminatesanotherdanger.

Theaquatintusespowderedrosinorenamelspraypaint,whichisreplaced

withanacrylicpolymertoughground.Otherthanthesodaashsolution,nosolvents

areneeded,thoughaventilationhoodisneededduetoacrylicparticulatesfrom the

spray.Thetraditionalsoftbase,requiressolventsforremoval,whichistakenreplace

withthewaterbasedreliefprintingink.Itreceivesimpressionswhichdoesn’tallows

theferricchlorideetchant,stilltobewashedupwithwarm waterorwithsodaash

solutionorammonia.

Foroveracentury,Anodicetchingisusedinindustrialprocesses.Thesource

ofdirectcurrentisetchingcurrent.Theitem tobeetchedthatisanode,whichis

madeattachedtothepositivepole.Areceiverplatethatiscathodewhichisattached

toitsnegativepole.Botharegapedslightlyapart,areinsertedinanaqueoussolution

withaappropriateelectrolyte.Theelectricitypushedoutthemetalfrom theanode

intosolutionandgivesitasmetalonthecathode.In1990,twogroupswereworking

independentlydevelopingdifferentwaystocreateintaglioprintingplate.

Electroetch system,which was developed byMarion and OmriBehr,founded

nontoxicetchingmethods,anetchedplatecanbereworkedaccordingtotheartist

desires.

Thissystem uses2voltswhichdisplaysthemetalcrystalswhichisunevenin

theetchedpartsresultsinsuperiorinkretentionandqualityofprintedimagewhich

isequaltotraditionalacidmethods.Thereversedpolarityproduceslessvoltageand

producesamethodformakingmezzotintplateandsteelcopperplate.

Someofthefirstlyprintmakingworkshopsexperimenting,preparingandpromoting

nontoxictechniquesincludeGrafiskEksperimentarium,inCopenhagen,Denmark,

Edinburgh Printmakers,in Scotland,and New Grounds Print Workshop,in

Albuquerque,NewMexico.
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PHOTOETCHING:

Aphoto-sensitivelayerwasappliedasacoatingtotheplateby theplate

supplierorbythecommittee.Lightraysismadefallontheplateasanegativeimage.

Photopolymerplatesarecleanedinwarm waterorunderthechemicalsolutionsin

anorderoftheinstructionsgivenbyplatemanufacturer.Thepartofthephoto-etch

picturemightbestoppedoutbeforeinordertopreventthem from etchingfrom the

finalimageontheplateorremovedorlightenedbyscrapingandburnishedonce

aftertheplateisetched.Afterthephoto-etchingprocess,theplateturnsintonormal

plate,engraving,usingdrypoint,furtheretching,etc.Itresultsintheprintingof

intaglioplate. 

TYPESOFMETALPLATES:

AsweallknowCopper(Cu)isatraditionalmetal,Asitbitesevenlyandholds

texturewellanddoesnotdistortthecoloursoitsusedforanetchingprocess.Zinc

isverycheaperthancopper,andthebeginnerspreferthisalot,butcompareto

copperitcannotbecutproperly,anditalsovariessomecoloursofink.Steelhasa

highestfamousinanetchingsubstrate.Asthereisincreaseintherateofcopper

andzinchaveguidedsteelwhichcannotbereplaceable.Thequalityofsteelis

somewhatlesslightthancopper,butverylighterthanzinc.Steelhasaspecialnature

thatitisnaturalandhasveryrichpastel.

Thetypeofmetalwhichisusedfortheplatecollisionandthecountofprints

thattheplatewillgenerate.Thehardpressuregiventotheprintingpressslowby

slowrubsouttheinformationoftheimageforeverysteptaken.Withprobablysoft

copper,forexample,theetchingwillbeginsveryquickly,somecopperplatesshows

veryextremewearaftertenprints.Steel,whichisonthenexthand,isabundantly

durable.Usingoutoftheimageformanytimeisalsooneofthereasonetchedprints

werecreatedfirstlyinanumberedseriesanditistendtobeevaluatedveryhighly.
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4.3.7.1PCBEtchingProcesses:

Etchingisaprocessofathingormaterialisbeingremovedfrom itsown

surface.Theprocessofetchingsometimesdemandusingliquidchemicalstoblast

offthesubstratematerialandpreviouslytheyarewidelyusedinfabrication.The

othermethodsinvolvelikelaseretchingandplasmaetching.

Theetchingprocessisapartofthemajorstepsinthefinalprocessingof

PCBs.Thisprocessremovesexcesscoppersoastorevealthedesiredcircuit

patterns.IntheprocessofPCB etching,allcopper(cu)isvanished exceptthe

circuitrywhichissecuredbythetinplatingthatwasputinduringthetreatmentdone

beforeinPCBmanufacturing.Thenthetinisclearedandthecopperismadecleaned

and the recentlyprepared circuitisprepared to move on to the nextstep in

manufacturing.

Takeacloserlookatthe3differentprocessesforPCBetchingbelow.

ChemicalEtchingforPCBManufacturing:

Itisusedonmetalsanditisamanufacturingmethodwhichisnotanaddition

processandwhichuseschemicalbaths.Duringtheprocess,themetalisremovedin

ordertoproducemetalpartsinparticularshapeandthickness.Thisprocesswas

saidtobedevelopedduringRenaissancewhichisanalternativetoengravingon

metal.Thismethodinvolvesbathingofmaterialinanalkalichemicalwhichgives

actionwiththeareathattobecut.Thisreactionwillgiverisetothesolidmaterialto

bedissolved.
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LaserEtchingforPCBManufacturing:

TocreatehighqualityPCB,thisprocessenablestheuseofprecise,computer-

controlledhardware.Itusesamaximum powerlasertocarvethelinesonaPCB

substrate.ThecomputercancarvethedesignonthePCBwithoutunwantedcopper

traces.Itminimizesthenumberofstepsinvolvedinetchinganditeliminatesthe

usageofinks,acidsandtoxicchemicals.Duringthisprocess,theenergycontained

inthelaserbeam changesthematerial,therebyreleasingitfrom thePCBeitherby

evaporationorbyflakingoff.Itmaylowerproductioncostsbecauseofthereduction

inproductsneededtocompletetheprocessaswellaslowoverallproductiontime.

PlasmaEtchingforPCBManufacturing:

Inmid1960s,Plasmaetchingwasintroducedtocircuitmanufacturing and

morelargelyintheperiodof1970s.Theprocesswascreatedawaytomakeless

liquidwasteoutinpreparingandtoreachselectivitiesthatwerenoteasytoobtain.

Plasmaetchingisaetchingofmaterialdonebyreactionwithchemicallyactive

radicalswhich involvesahigh-speedstream ofglow discharge(plasma)ofagas

mixturepointedatamaterial.

Itisdry,cleananditoffersprocesssimplificationandimprovesdimensional

toleranceswhencomparedtoexistingwet,chemicaletchingprocesses.Itiscapable

ofcontrolledandpreciseetchingforverysmallscales.Thisprocess lessensthe

occuranceofcontaminatedviasandsolventabsorption.

4.4SOFTWAREREQUIREMENT:

 Embeddedc
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 Arduinocompiler

Hereinthissystem weuseEMBEDDEDClanguagefortheimplementationofthis

project.Itisabatchoflanguageadditionsfortheprogramminglanguagebythe

CommitteeofCStandards.AndthecircuitconnectionisdonewiththePCB

boardsoftware.Thismakesthesystem simpleandsmallandalsoeasytowear. 

4.4.1EMBEDDEDC:

 EmbeddedCcodingorprogrammingneedsnonstandardadditionstotheC

languageinneedtosupportandencouragetheenhancedmicroprocessorfeatures.

From 2008,theCStandardsCommitteehasenlargedthe Clanguagewhichincludes

morefeaturesthatisnotavailableinnormalC.Itutilizethemostofthesyntaxand

semanticsfrom thestandardC.Forexampleconditionalstatements(if,switchcase),

loops(while,for),macros,etc.

4.4.2ARDUINOCOMPILE:

  Inopen-sourceArduinosoftware(IDE)writingcodeanduploadingittothe

boardisveryeasy.WecanusethissoftwaretoanyArduinoboard.ArduinoIDEis

chieflyusedtowriteandcompiletheprogram orcodeintotheArduinoModule.The

officialArduinosoftwaremakescodecompilationverysimplethatevenaunknown

personcandowithouthavinganytechnicalknowledge.

Itissimplyavailableforoperatingsystemslikewidows,MAC,linuxandruns

onthejavaplatform whichcomeswithaninbuiltfunctionsandinstructionsfor

debugging,editingandcompilingtheprogram orcode.TherangeofArduino

modulesavailableincludingArduinoUno,ArduinoMega,ArduinoLeonardo,Arduino

microandmanymore.Ontheboard,microcontrollerisalreadycoddedanditagree

toreceivetheinformationintheform ofprogram orcodetype.

Themaincodeiscalledasasketch,whichisdevelopedontheIDEplatform

whichisthentransferredanduploadedinthecontrollerontheboard.
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TheIDEenvironmentcontaintwoimportantbasicparts: 

1.Editor

2.Compiler

 Formerismostlyhelpfulforwritingtheprogram orcodeandlateritisusedfor

compilinganduploadingtheprogram orcodeintothegivenArduinomodule.

SOURCECODE:

ActivedevelopmentoftheArduinosoftwareishostedbyGitHub.

4.5.ALGORITHM:

Steps:

1.Start

2.Definingthepinsandvariables

3.Settingofinput,outputandserialcommunication

4.Loopfunction

5.Settingthetriggerpinonhighstatefor10ms

6.Echopinmonitorsthereturnwave

7.Calculatingthedistance(distance=duration*0.03/2)

8.Ifdistance>40&&<=60,itgives“Alert”asavoicemessage

9.Ifdistance>0&&<=40,itgives“Danger”asavoicemessageandthemotor

startsvibrating

10.Elsenochange
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11.Returntostep4

CHAPTER-5

RESULTANDDISCUSSION

Fig:5.A:ProgrammingOutput

Fig.5.A.isaprogrammingoutput,herewhenweexecutetheprogram and
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simultaneously“ON”theswitch,aspertheconnectionsgiventheArduinostarts

workingandwhenanyobjectscomeneartheultrasonicsensorthevibratingmotor

startsvibrating.

Fig:5.B:Process

Fig.5.B.Process,HerewehaveshortenthedeviceandattachedwiththePCB

board,connectors,batteryandaspeaker.Heretheprogram isalreadysavedinthe

Arduinoso,whenweswitchONthedeviceanditifanyobjectisneartothedistance

wehavegiven,thevibratingmotorstartsvibratingandthespeakergivesacomment

whichwehavegiventoit.
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Fig:5.C:Finaloutput(front)

Fig:5.D:Finaloutput(back)

Fig.5.C.andFig.5.D.isafinaloutputofourdevice,inthepalm ofourglovewe

havetheUSsensorandinthewristwehavetheswitch,restwherestitchedinside

theglove.
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CHAPTER-6

SUMMARYANDCONCLUSION

Thus,thisprojectproposedthedesignandarchitectureofareplacementconceptof

ArduinobasedVirtualEyefortheblindpeople.Itisquitsimple,cheap,efficient,easy

tohold,configurable,easytohandleelectronicguidancedevicewithmoreamazing

propertiesandadvantagesisproposedtosupplyconstructiveassistantandsupport

fortheblindandvisuallyimpairedpersons.Thesystem aregettingtobemore

efficientand similarin itscapacityto specifythesourceand distanceofthe

obstaculeswhichcanencountertheblind.it'sreadytoscananddetecttheobstacles

withintheareaslikeaheadoftheblindmannomatteritsheightordepth.Withthe

proposedarchitecture,ifconstructedwithattheforemostaccuracy,theblindare

gettingtobeabletomovefrom oneplacetoaspecialwithoutothershelp.Smart

glovefortheblindprojectistohelpblindpeoplewalkandestimatethespacefrom

obstacles.ThecomponentmainlyusedforthisprojectareArduinonano,Vibrator

motorandultrasonicsensor.supportedtheexperimentthatareconducted,thereare

few advantagesandlimitationsofthisproject.oneamongthebenefitsofthis

projectwastheutilizationofultrasonicsensor.Thissensorwasverysensitiveand

maytriggerfasterwhenitdetectobstacles.Besidesthat,theworthtodevelopthis

projectwaslowandshouldbeaffordedbyblindpeople.Thelimitationofthisproject

wastheultrasonicsensorusedcanonlydetecttheobstaclesbutcannotillustrate

theform oftheobstacles.Furthermore,thisassistiveglovecanonlybeemployedby

blindpeoplebutnottheblindanddeafpeople.
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