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Abstract:
This work is concerned with detecting and tracking one or several objects (humans, Objects) in real
tim, by exploiting the Arduino Board through the appearance and the available spatial and time
information. To detect objects, Haar-Cascades algorithm installed in OpenCV are used, and to track
these objects we're used the channel tracker algorithm: CSRT (Channel and Spatial Reliability
Tracker). The last algorithm ensure an expansion of the scope of research, as well as improving the
tracking of non rectangular objects, using two measuring features (HoGs and Colornames). It also
works at a relatively lower tire rate per second (25 frames per second) but provides higher body
tracking accuracy. The experimental results showed the effectiveness of algorithms used to detect and
track faces and objects. Key words:tracker,face detection,Arduino,deep learning,OpenCV
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IDE: Intergrated development environment

LED: light-emitting diode

ARE: Analog Reference

PWM: Pulse Width Modulation

PIN: Personal indentification number

ICSP: In-Circuit Serial Programming
IBM:International Business Machines Corporation
Al : Artificial intelligence

LisP : List Processor

OpenCV: Open Source Computer Vision Library
BSD: Berkeley Software Distribution

CMD: Command Prompt
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import cv2
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Jrag Dl -
daglia —
Buzzer jJu) delew —
LEDz luaa -
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USB e jiguSIl Arduino uno Juags o —
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deClassifier |

O sadedill Juat¥) (sl serial 4iSay Hguall dallaa Laldll CV2 4iSa &)k Liod
haarcascade_frontalface_default.xml XML Cila (st agtd o5 . giag3)¥lg cagulall
. face_cascade jaiall I salics

.cap i) b lgiiais aaly Cipmall il Ll (g Al 321 1

oy Al A e 9600 dejen 7 didl e Judad Jlall slish ageh laaeg
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(tard) uilad) 1030 Juadl)
DoDS0 dala Ll Liad
Bygaall Jigad el aang . IMG paiall (8 Lguias g hualSl) )l Lalially read() alall a5
Aallad) dlga dnla)l 8E o) 58 (s2le) ebiie () Bpaall Lligat Ca (s3be) b )
c2gally Gyl (e Jadh sanly 88 o (s5inn Lo Auluall daalil (he 38ES 5 oy
i L ligag (A Aadall Shaall aass ) Jglaiw (Gray M) RGB (e 8ypuall digad aay
g das Al daphall ogasll adlse/cline (Jo pgiall (8 Laeluiw .detectMultiScale alla
Leliiie Al alleal) L3aaall 8ysuall iline Caisl face_classifier (e cliudl pes ardiais
fsp Al s )
Gl (elall jeie -
daufsy S AL el Las Bypuall ana L& jlae 23ay Jlae — ScaleFactor -
s )lsall
chye Bl IS Je oo il ghaall 2e Jaledll 235y = minNeighbors -
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A sas 4ad 6 ~ 3 . Lo sagan (Sly clalakY (e J8
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const int buzzer = 11;
const int led = 13 ;
String txt;
char rx;
void setup(){

pinMode(buzzer, OUTPUT) ;

pinMode(led, OUTPUT) ;

Serial.begin(9600);}

@ Omaldll 13 5 11 cpdenad) alaely L g rx, txt, buzzer, led cilyaie z)ab Ll
susn¥) e bl JLail ddee ean Ll oy SlajieS cuip Lo led 5 buzzer
& 9 9600) bl J&i Aoy Jaee 8 9600 2aill.USB Jl JuS e als¥! L)) (1o
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void loop(){
while(Serial.available()){

rx = Serial.read();
if(rx 1='@") {
txt+=rx;
1} elsef
if(txt=="face"){
digitalWrite(led,HIGH);
} elsef
digitalWrite(led,LOW);
tone(buzzer, 1000);
delay(450);
noTone(buzzer);

delay (250); }txt="; }}}
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#include<Servo.h>
Servo x;
Servo y;
int width = 640, height = 480; // total resolution of the video
int xpos = 90, ypos = 90; // initial positions of both Servos
void setup(){
Serial.begin(9600);
x.attach(9);
y.attach(10);
/| Serial.print(width);
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//Serial.print(“\t”);
/| Serial.printin(height);

X.write(xpos);

y.write(ypos);
}
const int angle = 2; // degree of increment or decrement
void loop(){

if (Serial.available() > 0)

{

int x_mid, y_mid;

if (Serial.read() == 'X')

}
x_mid = Serial.parseint (); } // read center x-coordinate
if (Serial.read() =="Y") {
y_mid = Serial.parselnt(); // read center y-coordinate
}

*/  adjust the servo within the squared region if the coordinates
is outside it
/#
if (x_mid > width / 2 + 30)
Xpos += angle;
if (x_mid < width / 2 - 30)
Xpos —= angle;
if (y_mid < height / 2 + 30)
ypos —= angle;
if (y_mid > height / 2 - 30)
ypos += angle;
/| if the servo degree is outside its range
if (xpos >=180)
xpos = 180;
else if (xpos <= 0)
xpos = ();
if (ypos >= 180)
ypos = 180;
else if (ypos <= 0)
ypos = 0;
x.write(xpos);

y.write(ypos);
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void setup(){
Serial.begin(9600);

pinMode(12, OUTPUT); //led pin
pinMode(11, OUTPUT);// buzer pin
}
void loop(){
if (Serial.available() > 0)
{
int x_mid, y_mid,
if (Serial.read() == 'X') {
digitalWrite(12, HIGH);
noTon(11);

else{
digitalWrite(12, 0);
tone(11,1000);
}
}
}
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#include<NewPing.h<

#include<AFMotor.h<

#define RIGHT A3

#define LEFT AQ

#define TRIGGER_PIN A2

#define ECHO_PIN Al

#define MAX_DISTANCE 100

NewPing sonar(TRIGGER_PIN, ECHO_PIN, MAX_DISTANCE);
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AF_DCMotor Motor1(1,MOTOR12_1KHZ);
AF_DCMotor Motor2(2,MOTOR12_1KHZ);
AF_DCMotor Motor3(3,MOTOR34_1KHZ);
AF_DCMotor Motor4(4,MOTOR34_1KHZ);

sl LeS oyt LSy Danna Lond Loty Loma delaivn 3l lSyaall e LaY1 138

void setup() {

/| put your setup code here, to run once:
Serial.begin;(9600)

O S e el Jl)) e susn¥) oSad bl Jla¥) ddee e asb
bl J8 de puo Jara oo Al 3w 9600 2l USB
pinMode(RIGHT, INPUT);

pinMode(LEFT, INPUT);
}

ANPUT a0 3 S LEFT 5 RIGHT i) dasny Liad

void loop () {

// put your main code here, to run repeatedly:
delay(50) ;

unsigned int distance = sonar.ping_cm();

int Right_Value = digitalRead(RIGHT);

int Left_Value = digitalRead(LEFT);

Abgeall 398 Dlagall jriiva (1o Beill dadiny 4lad Ly g distance e Ll Lid
s (e Beldll Aaiily agiad Ll g Left Value s Right Value juie olish La
cehyaal) dai)

if((Right_Value==1) && (distance>=10 && distance<=30)&&(Left_Value==1)) {
Motor].setSpeed(120);
Motor].run(FORWARD);

Motor2.setSpeed(120);
Motor2.run(FORWARD);
Motor3.setSpeed(120);
Motor3.run(FORWARD);
Motor4.setSpeed(120);
Motor4.run(FORWARD);
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else if((Right_Value==0) && (Left Value==1)) {

Motor].setSpeed(200);

Motor].run(FORWARD);

Motor2.setSpeed(200);

Motor2.run(FORWARD);

Motor3.setSpeed(100);

Motor3.run(BACKWARD);

Motor4.setSpeed(100);
Motor4.run(BACKWARD);

oladl (B s Gl o W) Cuiladld Cagig sl Gaer e anen dgag 288 5 )
LA ol A s pad) uiladly e
else if((Right_Value==1)&&(Left_Value==0)) {
Motor].setSpeed(100);
Motorl.run(BACKWARD);
Motor2.setSpeed(100);
Motor2.run(BACKWARD);
Motor3.setSpeed(200);
Motor3.run(FORWARD);
Motor4.setSpeed(200);
M0t0r4.run(FORWARD);

oladl (e GlSmall G el cuiladld Cigig Il Hlas o aua d5ag 2IS 5 1Y)
ALY ol 8 s el uladly Calal
else if((Right_Value==1)&&(Left_Value==1)) {
Motor].setSpeed(0) ;
Motorl.run(RELEASE);
Motor2.setSpeed(0);
Motor2.run(RELEASE);
Motor3.setSpeed(0);
Motor3.run(RELEASE);
Motor4.setSpeed(0);
Motor4.run(RELEASE);

Crgng )l ol daes elpenl) cind AV Cilage Gprdiiss WS (o awn (5 S Sy Al 13
L JalSIL
else if(distance > 1 && distance < 10) {

Motor1.setSpeed(0);
Motor] .run(RELEASE);
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Motor2.setSpeed(0);
Motor2.run(RELEASE);
Motor3.setSpeed(0);
Motor3.run(RELEASE);
Motor4.setSpeed(0);
Motor4.run(RELEASE);
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