NAV

ZHIYISES

Four-way tracking smart car
7.YC0043

v2.02.305.03

1/37



1/37

Introduction to the tutorial

This tutorial includes the file content shown in the figure below to help you learn more about the car kit and programming

knowledge:
1 Get start 2023/5/6 10:23 e
2 Arduino Code 2023/5/3 11:28 T
3 References 2023/5/6 19:27 gy = =

"1_Get start": This folder stores the robot assembly guide and necessary software environment files, etc. In order to
complete the assembly accurately and quickly, please be sure to review it in detail and assemble it according to the manual.
At the same time, the premise of realizing the program function is to create the software environment correctly, please check
the PDF file under this folder.

"2 Arduino Code": This folder is used to store Arduino code files, and each code file is uploaded and used independently;

"3 References": This folder stores some reference materials of modules such as sensors;
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After completing the assembly of the car and the creation of the environment, follow this tutorial to gradually complete the

program burning of the smart car and realize different functions!
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1. Let the car move freely

1.1 Description

This section mainly learns and understands how to make the smart car move to achieve forward, backward and turning
actions.

1.2 Burn code

Open the code file (path: 2 _Arduino Code\l Auto move\l Auto move.ino)

1_Auto move 2023/5/3 14:48 =
2 follow 20237/5/3 14:48 g ===
3 Obstacle avoidance 2023/5/3 14:48 A=

i 2023/5/3 14:48 =
4 trackin 2

Connect the main control board to the computer with a USB cable
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Help

Auto Format Cirl+T
Archive Sketch

Manage Libraries... Ctrl+Shift+1
Serial Monitor Ctrl +Shift+M

Serial Plotter

Arduino Yun

WIFI101 / WIiFININA Firmware Updater v

Upload S5L Root Certificates Arduine Uno Mini

Arduino Uno® 3 Boards Manager.. Cirl+Shift+B Arduino Duemilanove or Diecimila
Port: "COMS" b Arduino Mano
: = 5
Get Board Info [ el nc i e ] Arduino Mega or Mega 2560
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File Edit Sketch

Help

Auto Format Ctrl+T

Archive Sketch

Manage Libraries... Ctrl +Shift+1
Serial Monitor Ctrl+Shift+ M
Serial Plotter

WiFi101 / WIRININA Firmware Updater
Upload 5L Root Certificates

Board: "Arduino Uno" B
COMS" b Senal ports

Get Board Info v

Note: The board type here is UNO and the serial port is COMS5 . Actually everyone displays the serial port differently,
although COM 5 is selected here , it could be COM3 or COM4 on your computer.

After clicking the "Upload" button, the program starts to upload.

File Edit Sketch Tools Help

¢ Arduino Uno - ‘

myBlink w2

After the upload 1s successful, it prompts "Done uploading".
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Done uploading.

Install 2 pieces of 18650 batteries in the battery box, turn on the switch, you can see the wheels of the car move forward for
one second and backward for one second and repeat continuously.

1.3 Code Analysis

Define motor and pwm pins

Define the motor speed, you can modify the value by yourself (130~220 is more suitable) to get different moving speeds

#define carSpeed 1380
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For example, the forward() function will advance at the speed you set

ENA, carSpeed)
ENB, carSpeed)
(IN1, LOW);
(IN2, HIGH);
(IN3, HIGH);
(IN4, LOW);

t1n{"Forward"”};

B) ;
OUTPUT);
OUTPUT);
OUTPUT);
OUTPUT);
OUTPUT) ;
OUTPUT) ;

The loop function executes forward and backward for one second each. Of course, you can also change 1000 to 2000 to see
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how it works.

If you remove the "//" used to comment in front of the left() and right() functions, the car will not only move forward and

backward, but also turn left and right.

1.4 How does the car move forward or turn?

Each moving state of the car corresponds to a function, for example, moving forward corresponds to the forward() function,
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and turning left corresponds to the left() function

ard(){ inct
e(ENA, carSpeed);
e(ENB, carSpeed);
te(IN1, LOW);

te(IN2, HIGH): .
te(IN3, HIGH); . (IN3, LOW);
te(INA, LOW); 36 di te(IN4, HIGH);

l.println{"Forward"};

ENA and ENB control the pwm of the car, which is the moving speed;
The high and low levels of IN1/IN2/IN3/IN4 control the rotation direction of the car wheels.

When the car moves forward, the four wheels rotate forward, and IN1~IN4 are LOW/HIGH/HIGH/LOW respectively.

ard(){ inc
(ENA, carSpeed);
(ENB, carSpeed);
(IN1, LOW);

IN2, HIGH);
(IN3, HIGH);
IN4,| LOW);
C1n{"Forward™);

When turning left, the left wheel rotates backward and the right wheel rotates forward. At this time, IN1~IN4 are
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LOW/HIGH/LOW/HIGH respectively.

The entire control logic is implemented by the motor driver board L298N. For more detailed content, please refer to the

relevant reference materials, folder: 3 Reference

1 Get start 2023/5/5 1713 =
2 Arduino Code 2023/5/3 11:28 =
3 References I 2023/5/5 17:24 i
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2. follow mode

2.1 Description

In the previous section, we learned how to make the car walk. In this section, we let the car follow the movement through
the ultrasonic sensor and the LM393 infrared sensors on both sides .

2.2 Upload code

Open the code file (path: 2 Arduino Code\2 follow\2 follow.ino)

1 _Auto _move 2023/5/3 14:48 SIS
2 follow 2023/5/3 14:48 M=
3_Obstacle_avoidance 2023/5/3 14:48 M=
4 tracking 2023/5/3 14:48 it

Similar to the operation method in the previous section, to successfully upload the program code, you need to perform
several steps:
1) Connect the main control board to the computer with a USB cable;

2) In the IDE software, select the board type as UNO and correctly display the COM serial port number;
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3) After clicking the "Upload" button, the program starts to upload;

4) After the upload is successful, it prompts "Done uploading".

e b ke e ey b b g e et g e e e e b e e e e b i e S e . e e e
R R R R R R

') Done uploading.

5) Turn on the power switch, the car will move forward when there is an object at a certain distance in front, and the car
will retreat when the distance is too close.
2.3 Code Analysis

In the previous section of the code, we have written the program code for the car to move. This section of the code is based

on the previous section with the addition of ultrasonic, servo motor and infrared detection modules on both sides.
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The servo library used by the servo motor has been added in the preparation work at the beginning of the tutorial (see the

folder "1 _Get start"), just program an imported code here, and initialize the angle of the servo motor in the settings to be

about the middle value 100 (the range is 0~180°).
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Add a function to get the ultrasonic detection distance

2.08;

i

The GetDistance() function includes a printout method Serial.print(). After uploading the code and opening the serial

monitor, you can see the real-time printed distance between the ultrasonic wave and the object.
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File Edit Sketch Tools Help

¥ Arduino Uno -

2 followino

IN2, HIGH);

IN3, HIGH);

INA, LOW);:
rd”);

To achieve left and right following, define the pins and variables connected to the infrared detection modules on both sides

Sensorl =
Sensor2 = A5;

Sensorleft;
SensorRight;
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Define two sensors as input

In the loop function loop(), save the values read by the ultrasonic and infrared detection modules on both sides into

variables.

SensorlLeft
SensorRight =

The function of following or retreating is realized by comparing the ultrasonic distance with the values of the infrared

detection modules on both sides.
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if(cm >= 8 && cm <= 5

back();
lse if((cm > 5 && <= 18) || om > 38)

> 10 && cm <= 38)

if (SensorLeft == LOW)
r
1

left();

else if (SensorRight ==

right();

If the distance of the obstacle detected by the ultrasonic wave is between 0 cm and 5 cm, it will move backwards; otherwise,
if the distance detected by the ultrasonic wave is between 5 cm and 10 cm or greater than 30 cm, it will stop; otherwise, it
will move forward if the distance 1s between 10 and 30 cm.

When the infrared sensors on both sides detect objects, the car will follow and turn
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if (SensorlLeft == LOW)
{

left();
1
¥

else if (SensorRight == LOW)

I
L

right();

1
¥

2.4 The car does not follow the movement?

Sometimes after uploading the program, it is found that the car does not follow the movement well. We first
check whether the ultrasonic can detect the distance. Open the serial port manager and see that the printed
distance is always Distance = 0 , which means that the ultrasonic wiring is wrong. If the distance can be

printed normally , it is probably because the sensitivity of the L.M393 infrared detection module is not

well adjusted .
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Adjustment via potentiometer knob :

We hope that only the power light is on when no object is detected, and the signal light is off (as shown in the lower left

figure), and the signal light is on when an object is detected (as in the lower right figure).

=]
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|
|
|

BT o) © A
= 1

il b

If no object is detected, both lights are on. This is because the detection distance is too far, and it needs to be adjusted
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counterclockwise to reduce the sensitivity , but it cannot be adjusted too small.

For a more detailed introduction to the ultrasonic and LM393 modules, please refer to the relevant reference materials,

folder: 3 Reference

1 _Get start 2023/5/3 1713 o L=
2 Arduinoc Code 2023/5/3 11:28 e
3 References I 2023/5/5 17:24 rigss
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3. Obstacle avoidance mode

3.1 Description

Because the ultrasonic wave can detect the distance of objects and the LM393 module can detect whether there are objects
on both sides, the car can not only follow the movement, but also realize the obstacle avoidance function. In this section, we
will complete an automatic obstacle avoidance car.

3.2 Upload code

The code we chose to upload this time 1s: 3 Obstacle avoidance

Open the code file (path: 2 Arduino Code\3 Obstacle avoidance\3 Obstacle avoidance.ino)

1_Auto_move 2023/5/3 14:48 S
2 follow 2023/5/3 14:48 IigE=
I 3 Obstacle avoidance I 2023/5/3 14:48 g fe e
4 tracking 2023/5/3 14:48 M=

The same as the content of the previous chapters, we complete the upload of the code in sequence

1) Connect the main control board to the computer with a USB cable;
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2) In the IDE software, select the board type as UNO and correctly display the COM serial port number;
3) After clicking the "Upload" button, the program starts to upload;
4) After seeing the upload is successful, it prompts "Done uploading".

3.3 Code Analysis

In the previous two sections, we have learned about the use of ultrasonic and LM393 modules, and know how to obtain the
distance of ultrasonic: GetDistance() function and the values SensorLeft and SensorRight read by LM393 module. In this
section, we will pass these values Program to realize the function of obstacle avoidance.
In the loop function loop(), we save the values read by the LM393 modules on both sides of the car to the variables
SensorLeft and SensorRight, and save the obtained ultrasonic distance to the variable middleDistance.

loop()

sensorLeft

SensorRight digitalRead(A5);/,

middleDistance = GetDistance();//getDistance
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Principle of obstacle avoidance

The distance between the ultrasonic detection of the car and the object in front is less than or equal to 30cm (that is, when an
obstacle is encountered), the car stops, the servo motor drives the ultrasonic to turn right to obtain the distance of the
obstacle on the right, and then turns left to obtain the distance of the obstacle on the left and save it to the variables
"rightDistance" and "leftDistance". Then compare the distances, and turn to which side the distance is greater, so as to avoid

obstacles.

In the code, first judge whether the distance is less than or equal to 30, the myservo.write() function controls the rotation of
the servo motor, because the rotation range of the servo motor is 0~180°, the middle value is set to 100, 20 is to rotate to the
right, and 160 is to rotate to the right Turn left, each rotation will perform an ultrasonic acquisition distance function

GetDistance(), and save the corresponding distance value.
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if{middleDistance <= 38)

Compare the values of the ultrasonic acquisition distances on the left and right sides, and the car turns to the side with the
larger distance. The parameter 300 in delay() means that the turn execution time is 300 milliseconds. If you want to turn

longer, you can modify a larger value to adjust the turn angle until it is suitable.
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if(rightDistance » leftDistance){

I
L

== leftDistance) && (rightDistance < 38)){

If the sensors on the left and right sides detect obstacles (low level), they will also turn left and right to avoid them,

otherwise if they both detect obstacles, they will back off.

if(!sensorLeft){

t();

55
L
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4. tracking mode

4.1 describe
In this section, we will make the car realize the line tracking function through the 4-way tracking module.

Tips: For the convenience of testing, you may need to stick a black line on the desktop with black tape in advance.with a

width of about 1.5cm
4.2 upload code
The code we chose to upload this time is: 4 tracking

Open the code file (path: 2 Arduino Code\4 tracking\4 tracking.ino)

1_Auto_move 2023753 13:31 g L=y
2 follow 202353 13:3 =
3 Obstacle avoidance 2023/5/3 13:31 g =t
|| | 4tracking | 2023/5/3 13:31 ST

The same as the content of the previous chapters, we complete the upload of the code in sequence

1) Connect the main control board to the computer with a USB cable ;
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2) In the IDE software, select the board type as UNO and correctly display the COM serial port number;

3) After clicking the "Upload" button, the program starts to upload;

4) After seeing the upload is successful, it prompts "Done uploading".

4.3 code analysis

Here we use the four infrared detection sensors of the 4-way tracking module, and determine which sensor is on the black
line by reading the high and low level values of each sensor.

Set four variables to store the read values

5ensorl;
5ensor?;

Sensor3;
Sensor4;

Four sensors correspond to four pin inputs

de(8, INPUT);
(9, INPUT);

(18, INPUT);
pinMode(11, INPUT);




30/37

In the loop function loop(), save the read values of the four sensors into variables

Sensorl = digitalRead(8);
Sensor2 = digitalRead(9);//IN2

Sensor3 = digitalRead(10);
Sensord = digitalRead(11);,

After the code is uploaded, we open the serial monitor to check the values read by the four infrared sensors. We can see that
the four values are separated by "--" for easy viewing. Normally, the sensor that detects the black line reads a value of 1, and
the other The value is 0. When we see the following values, it means that the IN1 (Sensorl) sensor detects the black line,

and other sensors do not detect the black line.
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As shown in the figure below, after the power is turned on, the power light D5 is on, and the four infrared sensors connected
from top to bottom correspond to the four lights respectively D1/D2/D3/D4. When the IN1 (Sensorl) sensor detects a black

line, the corresponding The light (D1 light) will be off, and the other lights will be on.

-
-

black line &

As shown in the figure below, when a black line is detected but the corresponding light is not off.
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At this time, you need to use a screwdriver to turn the potentiometer (the circled position), and slowly adjust it to the critical
value where the light just goes out. If other lights corresponding to the black line are not detected but off, you need to turn
the potentiometer to turn the lights back on.

Use the same method to sequentially detect the black wires of the 4 infrared sensors to adjust the potentiometer to ensure
that the lights can be turned off correctly every time the black wires are detected.

After completing all the sensor tests, you can put the car on the black line (the width of the black line is about 1.2cm and the



width of a black tape). The code to realize the tracking function is as follows:

if{Sensord == LOW && Sensor3 =— LOW &% Sensor2 == LOW && Sensorl == LOW){
T r"l'_'.-(:];
if(Sensord4 == HIGH && Sensor3 == HIGH && Sensor2 == HIGH && Sensorl == HIGH){

LOW && Sensor2 == LOW && Sensorl == LOW){
== LOW){

== LOW){
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In the code, the high level means that the black line 1s detected, and the low level means that the black line is not detected.

By analyzing the black line detected by the four-way tracking sensor, the trajectory of the car can be determined. When the

leftmost sensor Sensor4 detects the black line, it needs to turn to the left at a large angle to adjust, which is the left M

function. When the rightmost sensor Sensorl detects the black line, it needs to turn to the right at a large angle to adjust,

which is the right M function. Similarly, when the two sensors in the middle, Sensor3/Sensor2, detect the black line, a small

angle adjustment is required. The car goes straight when none of the sensors detect the black line. (When assembling, keep

the distance between the two infrared sensors in the middle as far as possible, so that one is on the left of the black line and
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the other is on the right of the black line.)
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When it is found that the forward speed is too fast and it is easy to rush out of the route, it can be adjusted by modifying the

speed parameter in the forward function forward().

150/ /-
LOW) ;
HIGH);
HIGH);
LOW) ;

.|150)
(IN1, LOW);
IN2, HIGH);
IN3, LOW);

e(INd, HIGH);

IN1, LOW);

INZ, HIGH);

IN3, LOW);
ite(IN4, HIGH);:
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For a more detailed introduction to the 4-way tracking module, please refer to the relevant reference materials, folder:

3 Reference

1_Get _start 2023/5/5 17:13 i
2 Arduino Code 2023/5/3 11:28 e
3 References | 2023/5/5 17:24 i
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