Lesson 1 - Make The Car Move

Points of this section

Learning part:

¢ Llearn how to use Arduino IDE

¢ Make the car move by uploading program
Preparations:

¢ One car (with a battery)

¢ One USB cable

I . Infroduction of the car

This kit is an extremely flexible vehicular kit particularly designed for education,
competition and entertainment purposes. The upper panel of the kit is directly
compatible with 9-gram steering engine. It also carries supersonic sensor, battery and
other fixed holes to facilitate installation of various sensors. This is a very funny and
versatile robot that meets learning and production purposes. With it, you can implement
diverse interesting ideas, such as Bluetooth and infrared remote conftrol, automatic
avoidance of obstacles, and line inspection.

Let’s describe the small vehicle that will accompany us for a long time in the future.
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Each parts of the caris as below:

Please notice the direction
of the black and red cables.
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Function of each part:

1. Battery holder with a switch: provide power supply for the vehicle

20



Electric motor + wheel: drive the vehicle to move

acrylic plate: the frame of the car

L298N motor driving board: drive the motor to rotate

UNO conftroller board: the brain of the car, conftrols all the parts

A

V5 sensor expansion board: combined with the UNO, make the connection

become more easier

7. Servo and cloud platform: enable the GP2YOA21 distance sensor to rotate 180
degrees

8. Ultrasonic sensor module: distance measurement and obstacle avoidance

9. Line tracking module: black and white sensor for recognition of the white and
black lanes

10.Infrared receiver and remote control: provide the infrared remote control function

11.Bluetooth module: provide the Bluetooth conftrol function

II. Upload program

Each movement of the vehicle is controlled by the program so it's necessary to get the
program installed and set up correctly.

STEP 1: Go to hitps://www.arduino.cc/en/Main/Software and find below page.

Windows installer
Windows zIP file for non admin install

ARDUINO 1.6.9

The open-source Arduino Software (IDE) makes it easy to Mac OS X 10 7 Lion or newer
write code and upload it to the board. It runs on
Windows, Mac 05 X, and Linux. The environment is .
% written in Java and based on Processing and other open- Linux 32 bits
source software. Linux 64 bits
This software can be used with any Arduino board Linux ARM (experimental)

Refer to the Getting Started page for Installation

instructions Release Notes
Source Code
Checksums

The version available at this website is usually the latest version, and the actual version may be
newer than the version in the picture.

STEP2: Download the development software that is suited for the operating system of
your computer. Take Windows as an example here.

Windows installer

Windows ziP file for non admin install
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You can install it using the EXE installation package or the green package.

Support the Arduino Software

Consider supporting the Arduino Software by contributing to its development (US tax payers, please note this contribution
Is not tax deductible). Learn more on how your contribution will be used.

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED

TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

$3 $5 $10 $25 $50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Press the DOWNLOAD button to download

€9 arduino-1.6.9-windows.exe

¥ arduino-1.6.9-windows.zip

These are available in the materials we provide, and the versions of our materials are the

latest versions when this course was made.
€% Arduino Setup: License Agreement =

Flease review the license agreement before installing Arduino, If you
20 accept all terms of the agreement, dick I Agree.

GMU LESSER. GEMERAL PUBLIC LICEMSE -
Version 3, 29 June 2007 in
Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/=

| Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

|| |This wersion of the GMU Lesser General Public License incorporates the terms

and conditions of version 3 of the GNU General Public License, supplemented
| by the additional permissions listed below.

-

|
| Cancel | Mullsaft Install System v2, 46

Choose | Agree to see the following interface
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Arduino Setup: Installation Options = =

Chedk the components you want to install and uncheck the components
20 you don't want to install. Click Next to continue.,

| select components to install: Install Arduino software

Install USE driver

Create Start Menu shortcut
| Create Desktop shortout

| Assodate .ino files

Space reguired: 397.3MB

Cancel | Mullsaft Install Syskem w2, 46 < Back | Mext = I

Choose Next

Arduino Setup: Installation Folder =

. —il—

Setup will install Arduine in the following folder. To install in a different
S0 folder, dick Browse and select another folder. Click Install to start the
installation.

"Desﬁnaﬁun Folder

C:'Program Files (x85)\Arduino Browse. .. |

Space reguired: 397.3MB
Space available: 5.3GE

| Cancel | Mullsoft Tnskall System w2, 46 < Back | Install I

You can press Browse... to choose an installation path or directly type in the directory
you want.,

Browse For Folder u ]
.

Select the folder to install Arduino in:

Bl Desktop
N I» | 4 Libraries
U I & Administrator
a7 Computer
< & EREE ()
. 300rescue
I+ 1 3605ysRt

[= 1. Autodesk %
R m | b

[l »

| MakeNewFolder | | ok || cancel | !

#
m
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Press Install fo initiate installation

€% Arduino Setup: Installing i . C=NEE X

Extract: layout.png

& O]
[ ]

Cancel | Mullsaft Install Syskem v, 46 < Back. Close

Finally, the following interface appears, you should choose Install to ensure correctness

of development

z mndows Security ﬁ

Would you like to install this device software?

Mame: Arduino USE Driver
- Publisher: ArcBotics LLC,

Always trust software from "ArcBotics LLC." Install ] [ Don't Install J

@ You should anly install driver software from publishers you trust, How can 1
decide which device software is safe to install?

Next, the following icon appears on the desktop

.
L :/’}, 2

Double-click to enter the desired development environment
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& sketch jullda| Arduino 169l [E=EE ™

File Edit Sketch Tools Help

sketch_jullda

void setup () {

// put your setup code here, to run onee:

1

B woid loop ) {

J// put wour main code here, to run repeatedly:

uino Uno on COMTS

Unzip the zip file downloaded, Double-click to open the program and enter the desired
development environment

E¥ arduino-1.6.9-windows.zip
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=)

Search arduino-16.9 ol

[}, » Computer » Local Disk (D) » arduino-169 » ]

(File Edit View Tools Help "
Organize v Open New folder =« [ @
Name < Date modified Type Size
L dist 2016/5/11 14:15 File folder
1. drivers 2016/5/11 16:33 File folder

. Ds18B20 2016/5/1911:43 File folder
. examples 2016/5/11 14:15 File folder !
1. hardware 2016/5/11 14:15 File folder
1 java 2016/5/11 14:15 File folder
| L lib 2016/5/11 14:15 File folder
1 libraries 2016/7/510:05 File folder
. reference 2016/5/11 14:15 File folder
. tools 2016/6/14 14:49 File folder
. tools-builder 2016/5/11 14:15 File folder
| €3 arduino.exe 2016/5/10 11:19 Application 393 KB
g_, arduino.l4j.ini 2016/5/1011:19 Configuration sett... 1KB
‘ arduino_debug.exe 2016/5/10 11:19 Application 391 KB
| arduino_debug.4j.ini 2016/5/1011:19 Configuration sett... 1KB
[27 arduino-builder.exe 2016/5/1011:18 Application 3,770 KB
12 libusb0.dll 2016/5/1011:18 Application extens... 43 KB
%] msvepl00.dIl 2016/5/1011:18 Application extens... 412 KB
%] msver100.dil 2016/5/1011:18 Application extens... 753 KB
|| revisions.txt 2016/5/1011:18 Text Document 75 KB
!
|
arduino.exe Date modified: 2016/5/10 11:19 Date created: 2016/5/11 14:15
Application Size: 393 KB ‘
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STEP3: Before connecting the car to the computer, please pull out the Bluetooth module.
If not, you can’t upload the program successfully. Connect the car to the computer.

/ '

——

STEP 4: Open IDE——Tool——Port. If you see the right port, it means that the vehicle has
been connected correctly to the computer. In this case, you can jump to STEP 5 directly.
Ohterwise, you need to install the driver in the following way.

Visit http://www.drivethelife.com/ to download the software. It will then install the driver
automatically. Alternatively, you can install the driver manually.

Open Device Manager by right clicking My Computer——Management——Device
Manager
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Aveme L i

File Action View Help
&= | T B HFE ® B g

| -5 FZ-20160217ATRX
' p% Batteries
&8 Computer
b =y Disk drives
.M, Display adapters
b L) DVD/CD-ROM drives
b ﬁa Human Interface Devices
t [> g IDE ATASATAPI controllers
b £ Keyboards
I ba Mice and other pointing devices
- Il Menitors
DQ Metwork adapters
. _@3 Other devices
; ' 4 E Unknown device |
5 15 Ports (COM & LPT)
DR Processors
i> iﬂ Sound, video and game controllers
» /M System devices

[ - i Universal Serial Bus controllers

Right click unknown device-----update device software

Avee T e
File  Ackan View  Felp
e m [ Bl & F&S

I # g8 FZ-20LB021TATRY
I Matreries

o Compuler
I g Disk drives
[ E Draplay wduplra
b VLILL-HEIE croes
b "i Human Interface Devices
i b D% ATASATAF] corirabers
b= Kmyboads
i b B Wice and otiver pointing devices
[ ‘ kianitan
b Metwork adapbers
4 [ Other devices

| <[y Unikreown desdes
b T Prork (00 % 18 Update Diriver Softveare ..
b Mocessans Dieabla
b ﬂ Saund, wren wni Ukriratall
[ -:- Salern duviia
b i Linnerssl Senel 1 Seun T hundeam hargea

Progertics
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U |l Update Driver Software - Unknown Device

How do you want to search for driver software?

= Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver software manually.

It shows that the driver has not been installed, and you need to click Browse my
computer for driver software to find the drivers. The drives is in the Arduino folder.
Normally you will install the folder in C disk.

=

Name Date modified Type Size
. DHT 2016/2/26 9:15 File folder
. dist 2016/1/2518:05 File folder
| .. drivers 2016/2/17 15:05 File folder
. examples 2016/1/2518:05 File folder
. hardware 2016/1/2518:05 File folder
L java 2016/1/25 18:05 File folder
ik 2016/1/2518:05 File folder
. libraries 2016/2/27 11:24 File folder
. reference 2016/1/2518:05 File folder
. tools 2016/1/2518:05 File folder
. tools-builder 2016/1/2518:05 File folder
@ arduino.exe 2015/12/17 16:23 Application 853 KB
4% | arduino.Mj.ini 2015/12/17 16:23 Configuration sett... 1KB
@ arduino_debug.exe 2015/12/17 16:23 Application 390 KB
4 | arduino_debug.l4j.ini 2015/12/17 16:23 Configuration sett... 1KB
[=°] arduino-builder.exe 2015/12/17 16:23 Application 3,336 KB
(%) libush0.dll 2015/12/17 16:23 Application extens... 43 KB
(#) mswepl00.dll 2015/12/17 16:23 Application extens... 412 KB
(%] mswerl00.dIl 2015/12/17 16:23 Application extens... 753 KB
|| revisions.tet 2015/12/17 16:23 Text Document T2KB
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@ || Update Driver Software - Unknown Device

Browse for driver software on your computer

Search for driver software in this location:

[:harduino-1.6.7drivers| - Browse...

[¥]Include subfelders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

et I[ Cancel l

U [l Update Driver Software - Unknown Device

Installing driver software...

| ‘LI

[7] Windows Security u

Would you like to install this device software?

Mame: Arduino USE Driver
é’- Publisher Arduino LLC

[T Always trust software from "Arduino LLC", Install ] I Don't Install

@' You should only install driver software from publishers you trust. How can |
decide which device software is safe to install?

20




l'\.,./‘l [l Update Driver Software - Arduino Uno (COM16)

Windows has successfully updated your driver software
Windows has finished installing the driver seftware for this device:

Arduine Uno

Close

STEP5: After the driver is installed, please open the IDE and then click Tools---Board---
Arduino/Genvuino Uno

€9 sketch jan25a | Arduina 1.6.7

File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch

sketch_jan25a Fix Encoding & Reload

L void setup() Serial Monitor Ctrl+Shift+M

2 // put your Serial Plotter Ctrl+Shift+L

4} Board: "Arduino/Genuino Uno" 3 Boards Manager...

: Port Arduino AVR Boards

6 void loop() | . .

T/ put vour Programmer: "AVRISP mkll" 1 Ardu!no VI .

5 Burn Bootloader #® Arduino/Genuino Uno

a1 Arduino Duemilanove or Diecimila

Arduino Nano
Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduino/Genuino Micro
Arduino Esplora
Arduino Mini

Arduino Ethernet
Arduino Fio

Arduino BT

LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motar

Arduino Gemma
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STEPé: Click Tools---Port---COM 7( Arduino/Genuino Uno)

jan25a | Arduino 1.6.7
Sketch Tools Help

. Auto Format Cirl+T
Archive Sketch

anlsa Fix Encoding & Reload
etup() Serial Monitor Ctrl+Shift+M
ut your Serial Plotter Ctrl+Shift+L
Board: "Arduino/Genuino Unao”® >
Port : Serial ports
oopl) { COM7 (Arduino/Genuino Una)
ut vour Programmer: "AVRISP mkll” ;

Burn Bootloader

STEP7: Open the file AUTO_GO_\AUTO_GO _.ino and upload to the UNO controller board

JFEEUE (G) » I{EmB » 4WD car tutorial and code » code » AUTO GO

s

= fERHER =H
9 AUTO GO _ino 2016/1/26 1:57 Arduino Souro
€8 AUTO GO_| Arduino 1.6.7 - O *

File Edit Sketch Tools Help

AUTO_Go_

i -~
2 int inl=H;

3 int 1n2=T;

4 int 1n3=5;

5 int ind=D;

]

T int ENASS;

% int ENB=11;
10 |int ABS=130:
11
12 void _mForward()
1351
14 analogliirite (ENA, ABS); //PTM analog output
15 analoglrite (ENB, ABS);
18 digitalWrite(inl, LOW);//digital output -
- (,. . R N
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of progrem storage space. Maximum 1

vtes (11%) of dynamic memory, leaving 1,

The picture above shows that it is uploaded successfully.

STEP8: Let's have a look at the results. Upload the program to the UNO controller board.

After disconnecting the car to the computer, you can turn on the power switch and put
the car on the ground. Then you will see the car moving.

III. Description of Principles

<
== BN 9
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£ A —E A

Notor connection portl M7 s
M7
» M7

M7

@ ..
@

vee
GND ENA ENB

1N1~1N4

How to use L298N motor driver board
Definition of the connection ports on L298N board have been marked above. The
motors should be connected to the L298N board as the picture above, and if you find

the rotational direction of one of the motors is opposite, please change the connecting
20



position of its black and red wires.

L298N GND is connected to battery box GND;

L298N VCC is connected to battery box VCC;

UNO board is also connected to battery box.

L298N 5V here cannot be connected to UNO 5V;

ENA and ENB confrol the speed of motor 1 and speed of motor 2 separately by PWM.
There are two jumper caps on the ENA and ENB, if you don't want to change the speed
of the motors, please don't move the jumper caps. If you want to change the speed,
you can move it away and connection the pin to Arduino's analog pin. So that the
conftroller board can control the speed by PWM signal.

INT, IN2, IN3, IN4: INT and IN2 are used to control motor 1, IN3 and IN4 are used to control
motor 2. About the principle, please look at the sheet below: ( We take motor 1 for
example)

ENA IN1 IN2 DC MOTOR STATUS
O X X STOP
| 0 O BRAKING
| 0 1 FORWARD
| 1 0 BACKWARD
| 1 1 BARKING

IV. Make The Car Move

The first step: Drive the motor

We will try to move the motor without speed controlling. Because it is easy to write
program without speed controlling.

First of all, let's see the connection of the motor the L298N board, we will use Arduino 5, 6,
7.8, 9,10 pins to control the car. 6 and 7 pins control the right wheel. 8 and 9 pins control
the left wheel. 5 and 10 pins contfrol ENA and ENB.

So the connection is as below:

L298N V5 expansion board

ENA 5

INT

6
IN2 7
IN3 8
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IN4

9

ENB

10

Based on the sheet given above, we first design a simple program to make the right

wheel turn 0.5s in positive direction, stop 0.5s, turn 0.5s in negative direction and stop 0.5s.

And the wheel will repeat the reaction.

Connect the UNO conftroller board to the computer, Open the file right_wheel_rotation\

right_wheel_rotation.ino

4 « tutorial » Lesson 1 Make The Car Move » right_wheel_rotation v O

L]

1K

R

&9 right_wheel_rotation

Code is as follow:

/*In1 connected to the 9 pin,

EITEER T
ZH HER -S|

2016/8/12 12:29 Arduino file

In2 connected to the 8 pin, ENA pin 10,*/

int ENA=10;
int IN1=9;
int IN2=8;
void setup()

{

pinMode(IN1,OUTPUT);
pinMode(IN2,OUTPUT);
pinMode (ENA,OUTPUT);
digitalWrite (ENA,HIGH);

}

void loop()

{
digitalWrite (IN1,LOW);

digitalWrite (IN2,HIGH);

delay(500);
digitalWrite (IN1,LOW);
digitalWrite (IN2,LOW);
delay(500);

digitalWrite (IN1,HIGH);

digitalWrite (IN2,LOW);
delay(500);
digitalWrite(IN1,LOW);
digitalWrite (IN2,LOW);
delay(500);

}

//Right wheel forward

//Right wheel stop

//Right wheel back

//Right wheel stop

Upload the program to the UNO board, disconnect it from the computer, and then

switch on the car’s power supply. You will see that the right wheel moves as you

expected.
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If the caris not moving, press the reset button on the UNO board.
If the moving direction of the motor is different from the direction you set, you can
change the connection of black and red lines from the motor to L298N board.

Then, we make the left wheel rotate in the same way.
Connect the UNO conftroller board to the computer, Open the file Left_wheel_rotation\
Left_wheel_rotation.ino

« tutorial » Lesson 1 Make The Car Move » Left_wheel_rotation v & EE"Left_wheel_rotation o

-

“ Eid BN EE Sl Fh

Iy

3]

ra
o]

&2 Left_wheel_rotation B/6/12 12:31 Arduino file 1 KB

€

Code is as follow:

/*In3 connected to the 7 pin,
In4 connected to the 6 pin, ENB pin 5,*/

int ENB=5;

int IN3=7;

int IN4=6;

void setup()

{
pinMode (IN3,OUTPUT);
pinMode (IN4,OUTPUT);
pinMode (ENB,OUTPUT);
digitalWrite (ENB,HIGH);

}

void loop()

{
digitalWrite (IN3,LOW);
digitalWrite (IN4,HIGH); //Left wheel forward
delay(500);
digitalWrite (IN3,LOW);
digitalWrite (IN4,LOW); //Left wheel stop
delay(500);
digitalWrite (IN3,HIGH);
digitalWrite (IN4,LOW); //Left wheel back
delay(500);
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digitalWrite (IN3,LOW);
digitalWrite (IN4,LOW);

delay(500);
K

//Left wheel stop

Upload the program to the UNO board, disconnect it from the computer, and then

switch on the car’'s power supply. You will see that the right wheel moves as you

expected.

The second step: Move forward and backward

After finishing debugging the car, you can write programs to make the car move.

Below is the way how car moves:

CAR forward back stop

Left wheel Forward back stop

Right wheel Forward back stop
CAR Turn left Turn right stop
Left wheel back Forward Stop
Right wheel forward back stop

Next, we will write a simple program to make the car go forward 0.5s , then stop 0.5s,
then back up 0.5s and then stop 0.5s.

Connect the UNO controller board to the computer, Open the file forward_back\
forward_back.ino

T « tutorial » Lesson 1 Make The Car Move » forward_back v | & E="forward_back D
-~
“ =5 fERHER E-Sic Foh
':03' forward_back 2016/6/12 12:30 Arduino file 2 KB

Code is as follow:

int ENA=10;
intf IN1=9;
int IN2=8;
int ENB=5;
int IN3=7;
int IN4=6;

void setup()
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}

pinMode(IN1,OUTPUT);
pinMode (IN2,OUTPUT);
pinMode(IN3,OUTPUT);
pinMode (IN4,OUTPUT);

pinMode (ENA,OUTPUT);
pinMode (ENB,OUTPUT);
digitalWrite (ENA,HIGH);
digitalWrite (ENB,HIGH);

void loop()

{

}

Upload the program to the UNO board, disconnect it from the computer, and then
switch on the car’'s power supply. You will see that the right wheel moves as you

digitalWrite(IN1,LOW);
digitalWrite (IN2,HIGH);
digitalWrite (IN3,LOW);
digitalWrite (IN4,HIGH);
delay(500);

digitalWrite(IN1,LOW);
digitalWrite (IN2,LOW);
digitalWrite (IN3,LOW);
digitalWrite (IN4,LOW);
delay(500);

digitalWrite(IN1,HIGH);
digitalWrite (IN2,LOW);
digitalWrite (IN3,HIGH);
digitalWrite (IN4,LOW);
delay(500);

digitalWrite(IN1,LOW);
digitalWrite (IN2,LOW);
digitalWrite (IN3,LOW);
digitalWrite (IN4,LOW);
delay(500);

expected.

// left wheel goes forward

// right wheel goes forward

//left wheel holds sfill

// right wheel holds still

//left wheel is back up

// right wheel is back up

// left wheel holds still

// right wheel holds still

The third step: Write the program

It may be a difficult for you to write the whole program to make the car move
automatically. So we separate the movements into different function, for example
moving forward and turning left. And when we write the program in the final step, we

can call the function.

Next, we begin to write programs for each movement:
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Code is as follow:

/**************************************************

Forward sub function
functions: Move forward

**************************************************/

void forward( )

{
digitalWrite (IN1,LOW);
digitalWrite (IN2,HIGH); //Left wheel forward
digitalWrite (IN3,LOW);
digitalWrite (IN4,HIGH); //Right wheel forward
}

/**************************************************

Forward sub function
functions: Move backward

**************************************************/

void back( )
{
digitalWrite (IN1,HIGH);
digitalWrite (IN2,LOW); //Left wheel back
digitalWrite (IN3,HIGH);
digitalWrite (IN4,LOW); //Right wheel back
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}

/**************************************************

turnLeftsub function
functions: Turn left

kokskkkkk kokskskkk sk kk ****/

void turnLeft( )

{
digitalWrite (IN1,LOW);
digitalWrite (IN2,HIGH); //Left wheel back
digitalWrite (IN3,HIGH);
digitalWrite (IN4,LOW); //Right wheel forward
}

/**************************************************

turn Right sub function
functions: Turn right

**************************************************/

void turnRight( )

{
digitalWrite (IN1,HIGH);
digitalWrite (IN2,LOW); //Left wheel forward
digitalWrite (IN3,LOW);
digitalWrite(IN4,HIGH); //Right wheel back
¥

/**************************************************

stop sub function
functions: Stop

**************************************************/

void _stop()
{
digitalWrite (IN1,LOW);
digitalWrite (IN2,LOW); //Left wheel stop
digitalWrite (IN3,LOW);
digitalWrite (IN4,LOW); //Right wheel stop
}
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The fourth step: Move automatically

Finally, we start to write program to make the car move automatically: go forward 0.4s
- back up 0.4s - turn left 0.4s - turn right 0.4s.

Connect the UNO conftroller board to the computer, Open the file AUTO_GO_\

AUTO_GO_.ino
| <« tutorial » Lesson 1 Make The Car Move » AUTO GO v & EE"AUTO_GO_ o
P i S == S
| auTo_GO_ 2016/4/20 11:08  Arduino file 2 KB

The code is as below:

/*define logic control output pin*/
intin1=9;
int in2=8;
intin3=7;
int in4=6;
/*define channel enable output pins*/
int ENA=10;
int ENB=5;
/*define forward function*/
void _mForward()
{
digitalWrite (ENA,HIGH);
digitalWrite (ENB,HIGH);
digitalWrite(in1,LOW);//digital output
digitalWrite (in2,HIGH);
digitalWrite (in3,LOW);
digitalWrite (in4,HIGH);
Serial.printin("Forward");

}

/*define back function*/
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void _mBack()

{

}

digitalWrite (ENA, HIGH);
digitalWrite (ENB,HIGH);

digitalWrite(in1,HIGH);
digitalWrite (in2,LOW);
digitalWrite (in3,HIGH);
digitalWrite (in4,LOW);

Serial.printin("Back");

/*define left function*/

void _mleft()

{

}

digitalWrite (ENA,HIGH);
digitalWrite (ENB,HIGH);

digitalWrite(in1,LOW);
digitalWrite(in2,HIGH);
digitalWrite (in3,HIGH);
digitalWrite (in4,LOW);
Serial.printin("Left");

/*define right function*/

void _mright()

{

}

digitalWrite (ENA,HIGH);
digitalWrite (ENB,HIGH);

digitalWrite(in1,HIGH);
digitalWrite (in2,LOW);
digitalWrite (in3,LOW);
digitalWrite(in4,HIGH);
Serial.printin("Right");

/*put your setup code here, to run once*/
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void setup() {
Serial.begin(9600); //Open the serial port and set the baud rate to 9600

/*Set the defined pins to the output*/
pinMode(in1,OUTPUT);
pinMode(in2, OUTPUT);
pinMode(in3,OUTPUT);
pinMode(in4,OUTPUT);
pinMode (ENA,OUTPUT);
pinMode (ENB,OUTPUT);

}

/*put your main code here, to run repeatedly*/

void loop() {

_mForward();

delay(1000);

_mBack();

delay(1000);

_mleft();

delay(1000);

_mright();

delay(1000);

}

Upload the program to the UNO board, disconnect it from the computer, and then
switch on the car’'s power supply. You will see that the right wheel moves as you
expected.
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