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ABSTRACT

ThisprojectisaboutArduinobasedradarsystem using
ultrasonicsensor.ThisRADARsystemconsistsofanultra-sonic
sensorandservomotor;thesearethemostimportant
componentsofthesystem.Basicworkingofthesystemisthatit
hastoidentifyobjectsinitsdefinedrange.

Ultra-sonicsensorisattachedtotheservomotoritrotateon
180degreeandgivesvisualrepresentationonthesoftwarecalled
processingIDE.ProcessingIDEgivesgraphicalrepresentation
anditalsogivesangleorpositionoftheobjectanddistanceof
thepoint.

InthisprojectweusedArduino.ArduinoUNOboardis
sufficedtocontrolultrasonicsensorandalsotointerfacethe
sensoranddisplaydevice.Welearnaboutexistingnavigationand
obstacledetectioninnovationanddifferentsystemswhere
ultrasonicsensorsareusedefficiently.

MainapplicationofthisRADARsystem comesinto
differentfieldofnavigation,positioning,objectdetection,
mapping,spyingortrackinganddifferentapplications.The
effectivenessoftheproposeddesignismeasuredusinga
statisticalanalysisofthedistanceerrorbetweentheradarandthe
obstacles.

Theresultsobtainedforalltypesofobstaclesaretabledand
graphedtoprovethataverysmallerrorcanbeachievedusingthe
proposeddesign.
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1.INTRODUCTION

RADARisanobjectdetectionsystem whichusesradio
wavestoverifytherange,altitude,direction,orspeedofobjects.
Radarsystemscomeinavarietyofsizesandhavedifferent
performancespecifications.Someradarsystemsareusedforair-
trafficcontrolatairportsandothersareusedforlongrange
surveillanceandearly-warningsystems.Aradarsystem isthe
heartofamissileguidancesystem.Smallportableradarsystems
thatcanbemaintainedandoperatedbyonepersonareavailable
aswellassystemsthatoccupyseverallargerooms.

Anobstacledetectionsystem isadeviceorsystem that
isdesignedtodetectthepresenceofobstaclesinaspecificarea.
Thesesystemscanbeusedinavarietyofapplications,suchasin
vehiclestoassistwithdriving,inroboticstohelpwithnavigation,
andinindustrialsettingstoprotectworkersandequipment.These
systemsusedifferenttechniquestodetectobstacles,suchas
measuringdistance,usinginfraredradiation,oranalyzingimages.

Anobstacledetectionsystem withArduinocanbe
implementedusingultrasonicsensors.Thesesensorsemit
ultrasonicwavesandmeasurethetimeittakesforthewavesto
bouncebacktothesensor.Bymeasuringthetimeandthespeed
ofsound,thedistancetotheobstaclecanbecalculated.The
Arduinocanthenbeprogrammedtotakeactionsbasedonthe
distance,suchasstoppingarobotoractivatingalarm.

1.1Aim oftheproject
ThisprojectaimsattheuseofUltrasonicSensorbyconnecting

totheArduinoUNOR3boardandthesignalfrom thesensor
furtherprovidedtothescreenformedonthelaptoptomeasure
thepresenceofanyobstacleinfrontofthesensoraswellas
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determinethedistance,range,andangleatwhichtheobstacleis
detectedbythesensor.Inthisstudyultrasoundsensorworkedasa
radar.

1.2BasicConceptofRadarSystem
Radarisanelectromagneticsystemforthedetectanddetermine

thelocationsofobjectsanddeterminedistance,andranges.It
operatesbytransmittingaparticulartypeofwaveform,apulse-
modulated,anddetectsthenatureoftheechosignal.The
distancetothetargetisdeterminedbymeasuringthetimetaken
fortheradarsignaltotraveltothetargetandback.Theradar
generatesasignal,whichistransmittedthroughanantennainto
thedesireddirection.Theantennaisdesignedtoconcentratethe
radarenergyinaparticulardirection.Onlyasmallproportionof
thetransmittedradarenergyreachesthetarget,withtherest
missingitorilluminatingothernearbyobjects.

1.3HistoricalReview ofRadar
ThewordRADARisanacronym derivedfrom thewordsRadio

DetectionandRanging.IntheUnitedKingdom itwasinitially
referredtoasradiodirectionfinding(RDF)inordertopreservethe
secrecyofitsrangingcapability.Radarsystem arrivesinan
assortmentofsizesandhavedistinctiveperformanceparticulars.
Someradarsareutilizedforaviationauthorityatairterminalsand
othersareutilizedforlongrangeobservationandearly-cautioning
frameworks
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2.CIRCUITDIAGRAM

ThecontrolpinoftheservoisconnectedtotheArduinopin11,
andtheTRIGandECHOpinsoftheUltrasonicsensorare
connectedrespectivelytopin9and10oftheArduino.Power
supplywithcommonGNDisconnectedtotheServoMotorand
Ultrasonic

Sensor.

Components:ArduinoUnoR3

SG90ServoMotor

HC-SR04Ultra-sonicSensor

JumperWires
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3.ASSEMBLYOFPROJECT

ThisRADARsystemconsistsofanultrasonicsensorand
servomotor.Ultra-sonicsensorisattachedtotheservomotorit
rotatesabout180degreesandgivesavisualrepresentationof
thesoftwarecalledprocessingIDE.

ProcessingIDEgivesgraphicalrepresentationanditalso
givesanangleorpositionoftheobjectandthedistanceofthe
object.Thissystem iscontrolledthroughArduino.

Radar(sonar)abletodetectthepresenceoffixedand
movedtargetsandcandeterminethedistancebetweenitandthe
targetsindifferentangles(0-180)0whichistherangecansweep
byTowerProSG90Servousedinthisproject.

Thedetectionofobjects(targets)doesn'tdependonthe
typeofthematerialthatthetargetmadefrom it;itcandetectall
thetypesofobjectsintherange.
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4.WORKINGOFPROJECT

TostarttheArduinoRadarSensor,youshouldknowthe
programmingcode.Therearetwoprogrammingcodesneedto
starttheradar.OneistheArduinoUNOcodeandanotheroneis
theprocessingcode.

Afteruploadingthecode,theservomotorsstartrunningfrom
0to180degreesandagainbackto0degrees.Anultrasonic
sensoralsorotatesalongwiththeservoasitismountedonthe
motor.Now,opentheprocessingapplicationandpastetheabove
code.Inthiscode,updatetheCOM portnumberwhereyour
Arduinoboardisconnected.

Now,runthisprocessingcode.Ifyourcodeisrightthen,you
willgetanewwindow.Thisisthegraphicalrepresentationofdata
from theUltrasonicSensorisrepresentedinaradartypedisplay.If
anultrasonicsensordetectsanyobjectwithinitsrange,youcan
seethesameonthegraphicalrepresentation

4.1Arduinounocode:

//IncludestheServolibrary
#include<Servo.h>.
//DefinesTirgandEchopinsoftheUltrasonicSensor
constinttrigPin=10;
constintechoPin=11;
//Variablesforthedurationandthedistancelong
duration;
intdistance;
ServomyServo;//Createsaservoobjectforcontrollingtheservomotor
voidsetup(){

pinMode(trigPin,OUTPUT);//SetsthetrigPinasanOutput
pinMode(echoPin,INPUT);//SetstheechoPinasanInput
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Serial.begin(9600);
myServo.attach(12);//Definesonwhichpinistheservomotorattached

}
voidloop(){

//rotatestheservomotorfrom 15to165degrees
for(inti=15;i<=165;i++){
myServo.write(i);
delay(30);
distance=calculateDistance();//Callsafunctionforcalculatingthe

distancemeasuredbytheUltrasonicsensorforeachdegree
Serial.print(i);//SendsthecurrentdegreeintotheSerialPort

Serial.print(",");//Sendsadditioncharacterrightnexttothepreviousvalue
neededlaterintheProcessingIDEforindexing

Serial.print(distance);//SendsthedistancevalueintotheSerialPort
Serial.print(".");//Sendsadditioncharacterrightnexttothepreviousvalue
neededlaterintheProcessingIDEforindexing

}
//Repeatsthepreviouslinesfrom165to15degrees
for(inti=165;i>15;i--){
myServo.write(i);
delay(30);
distance=calculateDistance();
Serial.print(i);
Serial.print(",");
Serial.print(distance);
Serial.print(".");}

}
//FunctionforcalculatingthedistancemeasuredbytheUltrasonicsensor
intcalculateDistance(){

digitalWrite(trigPin,LOW);
delayMicroseconds(2);
//SetsthetrigPinonHIGHstatefor10microseconds
digitalWrite(trigPin,HIGH);
delayMicroseconds(10);
digitalWrite(trigPin,LOW);
duration=pulseIn(echoPin,HIGH);//ReadstheechoPin,returnsthe

soundwavetraveltimeinmicroseconds

distance=duration*0.034/2;
returndistance;

}
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4.2ProcessingCode:

importprocessing.serial.*;//importslibraryforserialcommunication
importjava.awt.event.KeyEvent;//importslibraryforreadingthedatafrom
theserialport
importjava.io.IOException;
SerialmyPort;//definesObjectSerial
//defubesvariables
Stringangle="";
Stringdistance="";
Stringdata="";
StringnoObject;
floatpixsDistance;
intiAngle,iDistance;
intindex1=0;
intindex2=0;
PFontorcFont;
voidsetup(){

size(1200,700);//***CHANGETHISTOYOURSCREENRESOLUTION***
smooth();
myPort=newSerial(this,"COM5",9600);//startstheserialcommunication

myPort.bufferUntil('.');//readsthedatafrom theserialportupto the
character'.'.Soactuallyitreadsthis:angle,distance.
}
voiddraw()

{fill(98,245,31)
;

//simulatingmotionblurandslowfadeofthemovingline
noStroke();
fill(0,4);
rect(0,0,width,height-height*0.065);

fill(98,245,31);//greencolor
//callsthefunctionsfordrawingtheradar
drawRadar();

drawLine();
drawObject();
drawText();

}
voidserialEvent(SerialmyPort){//startsreadingdatafromtheSerialPort

//readsthedatafrom theSerialPortuptothecharacter'.'andputsitinto
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theStringvariable"data".
data=myPort.readStringUntil('.');
data=data.substring(0,data.length()-1);

index1=data.indexOf(",");//findthecharacter','andputsitintothe
variable"index1"

angle=data.substring(0,index1);//readthedatafrom position"0"to
positionofthevariableindex1orthatsthevalueoftheangletheArduino
BoardsentintotheSerialPort

distance=data.substring(index1+1,data.length());//readthedatafrom
position"index1"totheendofthedataprthatsthevalueofthedistance

//convertstheStringvariablesintoInteger
iAngle=int(angle);
iDistance=int(distance);

}
voiddrawRadar()

{pushMatrix();
translate(width/2,height-height*0.074);//movesthestartingcoordinatsto

newlocation
noFill();
strokeWeight(2);
stroke(98,245,31);
//drawsthearclines
arc(0,0,(width-width*0.0625),(width-width*0.0625),PI,TWO_PI);
arc(0,0,(width-width*0.27),(width-width*0.27),PI,TWO_PI);
arc(0,0,(width-width*0.479),(width-width*0.479),PI,TWO_PI);
arc(0,0,(width-width*0.687),(width-width*0.687),PI,TWO_PI);
//drawstheanglelines
line(-width/2,0,width/2,0);
line(0,0,(-width/2)*cos(radians(30)),(-width/2)*sin(radians(30)));
line(0,0,(-width/2)*cos(radians(60)),(-width/2)*sin(radians(60)));
line(0,0,(-width/2)*cos(radians(90)),(-width/2)*sin(radians(90)));
line(0,0,(-width/2)*cos(radians(120)),(-width/2)*sin(radians(120)));
line(0,0,(-width/2)*cos(radians(150)),(-width/2)*sin(radians(150)));

line((-width/2)*cos(radians(30)),0,width/2,0);popMatrix();
}
voiddrawObject()

{pushMatrix();
translate(width/2,height-height*0.074);//movesthestartingcoordinatsto

newlocation
strokeWeight(9);
stroke(255,10,10);//redcolor
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pixsDistance=iDistance*((height-height*0.1666)*0.025);//coversthe
distancefrom thesensorfrom cm topixels

//limitingtherangeto40cms
if(iDistance<40){

//drawstheobjectaccordingtotheangleandthedistance
line(pixsDistance*cos(radians(iAngle)),-
pixsDistance*sin(radians(iAngle)),(width-width*0.505)*cos(radians(iAngle)),
-(width-width*0.505)*sin(radians(iAngle)));

}
popMatrix();

}
voiddrawLine()

{pushMatrix();
strokeWeight(9);
stroke(30,250,60);
translate(width/2,height-height*0.074);//movesthestartingcoordinatsto

newlocation
line(0,0,(height-height*0.12)*cos(radians(iAngle)),-(height-

height*0.12)*sin(radians(iAngle)));//drawsthelineaccordingtotheangle
popMatrix();
}
voiddrawText(){//drawsthetextsonthescreen

pushMatrix();
if(iDistance>40)
{noObject="Outof
Range";
}
else{
noObject="InRange";
}
fill(0,0,0);

noStroke();
rect(0,height-height*0.0648,width,height);
fill(98,245,31);
textSize(25);
text("10cm",width-width*0.3854,height-height*0.0833);
text("20cm",width-width*0.281,height-height*0.0833);
text("30cm",width-width*0.177,height-height*0.0833);
text("40cm",width-width*0.0729,height-height*0.0833);
textSize(40);
text("SakshiKhondge",width-width*0.875,height-height*0.0277);
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text("Angle:"+iAngle+"�",width-width*0.48,height-height*0.0277);
text("Distance:",width-width*0.26,height-height*0.0277);if(iDistance<40)
{
text(" "+iDistance+"cm",width-width*0.225,height-height*0.0277);
}
textSize(25);
fill(98,245,60);
translate((width-width*0.4994)+width/2*cos(radians(30)),(height-

height*0.0907)-width/2*sin(radians(30)));
rotate(-radians(-60));
text("30�",0,0);
resetMatrix();
translate((width-width*0.503)+width/2*cos(radians(60)),(height-

height*0.0888)-width/2*sin(radians(60)));
rotate(-radians(-30));
text("60�",0,0);
resetMatrix();
translate((width-width*0.507)+width/2*cos(radians(90)),(height-

height*0.0833)-width/2*sin(radians(90)));
rotate(radians(0));
text("90�",0,0);
resetMatrix();
translate(width-width*0.513+width/2*cos(radians(120)),(height-

height*0.07129)-width/2*sin(radians(120)));
rotate(radians(-30));
text("120�",0,0);
resetMatrix();
translate((width-width*0.5104)+width/2*cos(radians(150)),(height-

height*0.0574)-width/2*sin(radians(150)));

rotate(radians(-60));
text("150�",0,0);
popMatrix();

}



15

GraphicalRepresentation
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5.APPLICATIONS

Military-Inairdefense,itisusedfortargetdetection,target
recognition,andweaponcontrol

AirTrafficControl-TheAirSurveillanceRADARisusedto
detectanddisplaytheaircraft’spositionintheairportterminals.

Space-Toguidethespacevehicleforasafelandingonthemoon

Remotesensingofenvironment-Itcanbeusedforobserving
whetherorobservingplanetarypositionsandmonitoringseaiceto
ensureasmoothrouteforships.

LawEnforcementandHighwaysafety-Theradarspeedmeter,
familiartomanyisusedbypoliceforenforcingthespeedlimits.

ShipNavigation-Shipsareguidedthroughhighresolution
RADARssituatedontheshores.Becauseofpoorvisibilityinbad
weatherconditions,RADARsprovidesafetybywarningthreats.
Theseshipsoftenusethistechnologytomeasuretheproximity
ofothershipsandtheirspeedonthewater.

MiningandGeophysicalExploration-Radarsareusedinthe
miningandgeophysicalexplorationindustriestolocateminerals
andothersubsurfaceresources.Thisinformationisusedto
determinethepotentialforresourceextractionandtoguide
drillingandexcavationoperation.
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6.ADVANTAGES

1.Itisnotaffectedbycolorortransparency.

2.AnydarkenvironmentshavenoeffectonthisArduinoradar
sensor’sdetectionprocedure.So,itcanalsouseatnight.

3.Easytodesignandlowprice.Theultrasonicsensorsare
availableatthemarketwithverycheapprice.

4.Ithashighfrequency,highsensitivity,therefore,itcaneasily
detecttheexternalordeepobjects.

5.TheUltrasonicsensorcaneasilyinterfacewithanytypesofthe
microcontroller.

6.Radarsignalsdonotrequireamediumoftransportation.Radar
employstheuseofradiosignalsthatcantravelinairorspace.
Theydonotrequireanymedium tobetransported.

7.Itallowsfor3DImagingbasedonthevariousanglesofreturn.
ThedatacapturedbyRadarsystemscanbeusedtomapanarea
andprovide3Dimagesoftheareabasedonthevaryinganglesof
return.
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7.DISADVANTAGES

1.TheArduinoRadarSensorconductsoundtocontinuethework.

2.Averysoftfabriccanabsorbmoresoundwaves.Therefore,it
ishardtodetectobjectswhicharecoveredwithsoftfabric.

3.Iftemperaturechangesof5to10degreeormorethenitisthe
effectonthesensingaccuracy.

4.Anotherlimitationisthedetectionrange.Thisdependson
whichUltrasonicsensorhaveusedtomaketheArduinoRadar
Sensor.

5.Whiletheradarusingforinspectionpurpose,makesureit
shouldbewaterresistive.Otherwisehighlychancesofdamage.

6.Radartakesmoretimetolockonanobject.Sinceradiosignals
travelfreelyinairandspace,ittakesmoretimetogettothe
objectandback.

7.Itisnotveryaccurate.ThedatacollectedbyRADARsystems
areaccurateonlyuptoacertainextent.Somedetailsmaybe
omittedduetoalackofaccuracy.
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8.CONCLUSION

Thisprojectaim ontheuseofUltrasonicSensorby

connectedtotheArduinoUNOR3boardandthesignalfrom the

sensorfurtherprovidetothescreenproducedonthelaptopto

measurethepresenceofanybarrierinfrontofthesensoraswell

asdeterminetherangeandangleatwhichtheobstacleis

detectedbythesensor.

Radar(sonar)abletodetectthepresenceoffixedandmoved

targetsandcandeterminethedistancebetweenitandthetargets

indifferentangles(0-180)degreeswhichistherangecansweep

byTowerProSG90Servousedinthisproject.

Wehavetremendousapplicationsinwhichradarsystem have

beenimplementedorused.Thereisalotoffuturescopeofthis

designbecauseofitssecuritycapacity.Itcanbeusedinmany

applications.Thisconstructioncanalsobedevelopedormodified

accordingtotherisingneedsanddemands.

Itisveryimportanttousethesetechniquesforsecurityin

governmentoffices,street,banks,andsoandinsteadofthe

camerasystembecauseitismoreaccurate,notaffectedbythe

weatherconditionslike(rain,snow,andfog)


