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Code Segments

Following the Line through the PID Algorithm:

void sensors_read() {
sensors_average = 0,
sensors_sum = (;

for(inti=0;1<3; ++i){
sensors{i] = analogRead(i);
//Calculating the weighted mean
sensors_average = sensors[i] * 1 * 1000;
//Calculating sum of sensor readings
sensors_sum += int(sensors[i]);

[

void pid_cale() {
Position = int(sensors_average / sensors_sum);
proportional = Position - 744;
derivative = proportional - last_proportional;
last_proportional = proportional;
error_value = (proportional * Kp + derivative * Kd);

}

void calc_tum() {
if (error_value <-256) {
error_value = -256;

}

if (error_value > 256) {
error_value = 256;

1

J

/fright turn

if (error_value < 0) {
left_speed = max_speed + error_value;
right_speed = max_speed;

}

/left tum
else {
left_speed = max_speed;
right_speed = max_speed - error_value;
h
}



Code Segments

Following the Line through the PID Algorithm:

void sensors_read() {
sensors_average = 0
sensors_sum = 0;

for(inti=0;i<3; ++10) {
sensors[i] = analogRead(i);
/{Calculating the weighted mean
sensors_average += sensors[i] * 1 * 1000;
//Calculating sum of sensor readings
sensors_sum += int(sensors[i]);

Lo—

void pid_cale() {
Position = int(sensors_average / sensors_sum);
proportional = Position - 744;
derivative = proportional - last_proportional;
last_proportional = proportional;
error_value = (proportional * Kp + derivative * Kd);

void calc_tum() {
if (error_value < -256) {
error_value = -256;

}

if (error_value > 256) {

error_value = 256;
3
b

ffright tum

if (error_value <0) {
left_speed = max_speed + error_value;
right_speed = max_speed,

}

/feft tum
else {
left_speed = max_speed;
right_speed = max_speed - error_value;
}
h



Following the Wall with Analog Infrared Sensors

void IRwall(int lowvalue, int highvalue) {
x = analogRead(IRside);

if (x >= lowvalue && x <= highvalue ) {
motor_drivel (255, 255, forwardl);

}

if (x <lowvalue ) {
motor_drivel(170, 70, forward1);

}

if (x> lowvalue) {
motor_drivel (70, 170, forward1);

}
if (x > highvalue) {

motor_drivel (170,70, forward]);
!

if (x < highvalue) {
motor_drivel(70, 170, forward1);

}

if (lowvalue == highvalue) {
motor_drivel(170, 170, forwardl);

}
}



Following the Wall with Analog Infrared Sensors

void [Rwall(int lowvalue, int highvalue) {
X = analogRead(IRside);

if (x >= lowvalue && x <= highvalue ) {
motor_drivel (255, 255, forward1);
}

if ( x < Jowvalue ) {

motor_drivel (170, 70, forward1);
y
¥

if (x> lowvalue ) {
motor_drivel(70, 170, forward1);

}

if (x > highvalue) {
motor_drivel (170, 70, forward]);

}

if (x < highvalue) {
motor_drivel({70, 170, forward1),

}

if (lowvalue == highvalue) {
motor drivel (170, 170, forward1);

}
}



Step-by-step Navigation of the Arena.

void navigate() {
/ITSturn(’r);

if (sensors_sum > 750 && sensors_sum < 1400) {
PID{);
}else {
IRwall(168, 181Y;
}
}

void count0 () {
TSturn(r’,

if (sensors_sum > 750 && sensors_sum < 1400 ) {
PID(;
$else {
motor_drivel (250, 250, forward1);
!
}

void stopfordowel() {
if (digitalRead(IRdowel) == 0) {
motor drivel(0,0,still1);
delay(2000);
}
}

void countl () {
stopfordowel();
TStum(r');
navigate();

}

void count2() {
TStum('r);

if (digitalRead(IRdowel) == 0) {
motor_drivel(0,0,stilll);
delay(2000);
/f TRwall(1023, 1023);
/1 delay(1000);
}else {
IRwall(151,155);

}
}



Step-by-step Navigation of the Arena.

void navigate() {
//TSturn(r");

if (sensors_sum > 750 && sensors_sum < 1400) {
PID();
}else {
TRwall(168, 181);
;
}

void count0 () {
TStum(r),

if (sensors_sum > 750 && sensors_sum < 1400 ) {
PID();

belse §
motor_drivel(250, 250, forward!);

h
}

void stopfordowel() {
if (digitalRead(IRdowel) == 0) {
motor_drivel(0,0,stilll);
delay(2000),
}
}

void countl () {
stopfordowel();
TStum('r);

navigate();
|
J

void count2() {
TStum(r);

if (digitalRead{IRdowel) == 0) {
motor_drivel(0,0,stilll);
delay(2000);
/- IRwall(1023, 1023);
/- delay(1000);
}else {
IRwall(151, 155);
}
}



void count3() {

if (analogRead(CSright) > 250) {
delay(150); //go forward a bit more after see black line with CSright sensor
motor_dnivel(250, 210, onewheelright1);
delay(650); //prevent A2 sensor to see straight black line while tuming
//A2 is the left most sensor
while (analogRead(A2) < 500) {

delay(1);

}
if (count == 3) count+-+;

}

else {
PID();

}

}

void count4(){
TSturn('1";
if (sensors_sum > 750 && sensors sum < 1400 ) {
PID;
} else {
motor_drivel(250, 250, forward1);
}
'

void count5() {
if (analogRead(CSleft) > 250) {
motor_drivel (230, 0, leftl);
delay(400);
motor_drivel(250, 250, backward1);
delay(100);
while (analogRead(A0} < 500) {
delay(1);
;
if (count == 5) count++;
}
else {
PID();
}
}

void count6() {
TStumn('1);
stopfordowel();
if (sensors_sum > 750 && sensors_sum < 1400 ) {
PID();
}else {



void count3() {

if (analogRead(CSright) > 250) {
delay(150); //go forward a bit more after see black line with CSright sensor
motor_drivel(250, 210, onewheelright1);
delay(650), //prevent A2 sensor to see straight black line while turning
//A2 is the left most sensor
while (analogRead(A2) < 500) {

delay(1);

}
if (count == 3) count++;

}

else {
PID();

}

}

void count4(){
TSturmn(1";
if (sensors_sum> 750 && sensors_sum < 1400 ) {
PID();
}else {
motor_drivel (250, 250, forward1);
H
}

void count5() {
if (analogRead(CSleft) > 250) {
motor_drivel (250, 0, left1);
delay(400),
motor_drivel (250, 250, backward1);
delay(100);
while (analogRead{A0}< 500) {
delay(l);
}
if (count == 5) count++;
}
else {
PID();
H
t

void count6(} {
TStum(1);
stopfordowel();
if (sensors_sum > 750 && sensors_sum < 1400 ) {
PID(;
} else {



motor_drivel (200, 200, forward1 );

}
b

void count7() {
TStum(1";

if (sensors_sum > 750 && sensors_sum < 1400) !
PID();
yelse {
motor_drivel(200, 200, forward1);
}
h

void count8() {
TStum(1;
if (sensors_sum > 750 && sensors_sum < 1400 ) {
PID();
} else {
motor_drivel (200, 200, forward1);

}
}

void count9(} {
stopfordowel();
if (analogRead(CSleft) > 250) {
delay(550);
motor_drivel(250, 250, leftl);
delay(650);
while (analogRead(A0) < 500) {
delay(1);
t
if {count == 9) count++;
}
else if (sensors_sum < 1400 ) {
PID();
}
}

void count10() {
TStumn('r);
stopfordowel();
if (sensors_sum > 750 && sensors_sum < 1400 ) {
PID();
Lelse {
motor_drivel (200, 200, forward1);

}
}



motor_drivel(200, 200, forward1);
'
}

void count7() {
TStum('1Y);

if (sensors_sum > 750 && sensors sum < 1400 )
PIDQ);
}else {
motor_drivel{200, 200, forward]);
!
}

void count8(} {
TStum('1');
if (sensors_sum > 750 && sensors_sum < 1400 ) {
PID();
}else {
motor_drivel (200, 200, forward1);
}
}

void count9() {
stopfordowel(),
if (analogRead(CSleft) > 250) {
delay(550);
motor_drivel(250, 250, leftl);
delay(650);
while (analogRead(A0) < 500) {
delay(1);
b
if (count == 9) count++;
}
else if (sensors_sum < 1400 ) {
PID();
}
}

void count10() {
TStum('r);
stopfordowel();
if (sensors_sum > 750 && sensors_sum < 1400 ) {
PID();
}else {
motor_drivel (200, 200, forward 1);
}
}



void count11{) {
TStum('r);
stopfordowel();
navigate();

}

void countI2() {
TStum('p");
PID();
motor_drivel(0,0,stilll);
delay (5000},

St



void count11() {
TSturn('r');
stopfordowel():
navigate();

}

void count]2() {
TStum(p";
PIDQ);
motor_drivel(0,0,stilll);
delay(5000);
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H-Bridge L298N on “Sparkfun” PCB board

PIN DESCRIPTION:

OUT1 | Output connected directly to motor 1
VS Voltage Supply for Motors (2.5V to 46V MAX)

ENA | Enable Motor 1 (ON/OFF) or can be used to control Input Voltage through PWM for the Motor 1
GND | Ground for the H-Bridge

CSA Current Sensing for Motor 1. Connected to the GROUND or Current Sensor chip.

OUT2 | Output connected directly to motor 1

IN1 Digital Input for Motor 1 (HIGH/LOW) use to specify polarity on the Motor 1

IN2 Digital Input for Motor 1 (HIGH/LOW) use to specify polarity on the Motor 1

VLS Voltage Supply for H-Bridge (4.5V to 7V Max)

ENB | Enable Motor 2 (ON/OFF) or can be used to control input Voltage through PWM for the Motor 2
OUT3 | Output connected directly to motor 2

CSB Current Sensing for Motor 2. Connected to the GROUND or Current Sensor chip.

IN3 Digital Input for Motor 2 (HIGH/LOW) use to specify polarity on the Motor 2

IN4 Digital Input for Motor 2 (HIGH/LOW) use to specify polarity on the Motor 2

OUT4 | Output connected directly to motor 2

MOTOR CONNECTION:

PINS CONNECTED PINS CONNECTED
IN1, IN2 BOARD (Digital Pin) IN3, IN4 BOARD (Digital Pin)
OuT1, OUT2 MOTOR OUT3, OUT4 MOTOR
ENA BOARD (Digital Pin / PWM Pin) ENB BOARD (Digital Pin / PWM Pin)
CSA GROUND / Current Sensor CSB GROUND / Current Sensor
INPUT LOGIC:
INPUT 1¢ :

] HI Motrmvene Direction

HIGH LOW Motors move Opposite Direction
LOW LOW Motors have no Voltage, free rotation
HIGH HIGH Unpredictable Statement

NOTE: You can Connect INPUT pins of H-Bridge directly to Ground and VLS power supply if motor will be

used to rotate only single direction.
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This schematic is also available as a downloadabie pdf (115k pdf).

For an alternative array with eight sensors and the ability to turn off the IR LEDs to limit power
consumption, consider our QTR-8A reflectance sensor array. For individual reflectance sensors,

consider our QTR-1A and QTR-L-1A.
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QTR sensor size comparison. Clockwise from top left: QTR-3RC,
QTR-1RC, QTR-L-1RC, QTR-8RC.

Specifications



Q.378"F

e Dimensions: 1.25" x 0.3" x 0.1" (32 x 8 x 3 mm) (without header pins installed)
e Operating voltage: 5.0V
e Supply current: 50 mA
e Output format: 3 analog voltages
e Output voltage range: 0V to supplied voltage
e Optimal sensing distance: 0.125" (3 mm)
e Maximum recommended sensing distance: 0.25" (6 mmj)
e Weight without header pins: 0.02 0z (0.6 g)
Interfacing with the QTR-3A Outputs
There are several ways you can interface with the QTR-3A outputs:
e Use a microcontroller's analog-to-digital converter (ADC) to measure the voltages.

e Use a comparator with an adjustable threshold to convert each analog voltage into a
digital (i.e. black/white) signal that can be read by the digital I/O line of a
microcontrolier.

e Connect each output directly to a digital I/O line of a microcontroller and rely upon its
internal comparator.

This last method will work if you are able to get high reflectance from your white surface as
depicted in the left image, but will probably fail if you have a lower-reflectance signal profile like the
one on the right. (Please note that these images show the output of a QTR-1A, which uses a
sensor with slightly different characteristics than the ones on the QTR-3A.)

£
©® - o o

QTR-1A output 1/8" away from a spinning white QTR-1A output 3/8" away from a spinning white '
disk with a black line on it. disk with a black line on it.
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A-WIT TECHNOLOGIES INC.

Detailed Pin Description

The figure below shows the pins arrangement of the CS491000, and the following
table shown the Detailed Pin Description. Note the pins at the connector denoted by
the letters B, R, and W.

— i - S e iy

IDQ Contrast Sensor Pin-Out Connectivity r

Pin | Symbol Description :
1 B GND Ground pin. l
2 R Qutput pin.

Connect to any C Stamp I/O pin for digital input into the C
Stamp or to an Analog-to-Digital Converter input for analog
input into the C Stamp.

The lower the voltage at this pin, the lighter the surface below i
the sensor is. Conversely, the higher the voltage at this pin, the | |
darker the surface below the sensor 1s.

3 W | VDD Supply 42—55V.
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