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1. Introduction

Multi-functional smart car is a learning application development system of
microcontroller that can be controlled by ARDUINO. It has functions of line tracking,
obstacle avoidance, Bluetooth remote control etc. This kit contains many interesting
programs. It can also be expanded to have external circuit modules to have other
functions. This kit is designed to help you interestingly learn Arduino. You can learn
Arduino MCU development ability while having fun.

2. Parameters

1. Motor parameters: Voltage: 1.5 -12V; shaft length: 10mm; Revolving speed: 6.0V
100rpm/min.

2. Use L298P driver module for motor control.

3. Three-channel line tracking modules, detecting black and white line, high
precision, can also be used in fall prevention.

4. Three-channel infrared obstacle avoidance modules makes up the obstacle
avoidance sensor, can detect whether there are obstacles ahead.

5. Equipped with Bluetooth wireless module, can remotely control the robot after
pairing with mobile phone Bluetooth.

6. Can be connected to external 7 ~ 12V power supply; with various sensor modules,
it can realize various functions.

3. Standard component list

. N20 metal gear motor * 4

. High quality tire * 4

. Motor holder *4

. Car chassis * 2

. L298P motor driver shield * 1

. ARDUINO UNO328 board * 1
. ARDUINO sensor shield * 1

. Infrared obstacle avoidance module *3
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. Line tracking module *3

. HC-06 Bluetooth module * 1
. Toggle switch * 1

. 14500 battery pack * 1

. 3PIN Dupont wires * 6

. 27MM Copper bush * 4

. 10MM Copper bush * 2

16. 3MM screws and nuts * several
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* Self-prepare part

www.keyestudio.cc



keyestudio

3.7V large capacity 1300mA imported 14500 rechargeable batteries *2
14500 charger *1

4. Installation instructions

[ Metal motor ]
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5. Application of Arduino
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Introduction

What’s Arduino?
Arduino is an open-source hardware project platform. This platform includes a circuit board with

simple I/O function and program development environment software. It can be used to develop
interactive products. For example, it can read signals of multiple switches and sensors, and control

light, servo motor and other various physical devices. It’s widely applied in robot field.

Arduino installation and program upload:

First, download the Arduino development software, click below hyperlink:
arduino-1.5.6-r2-windows.rar

Downloaded file is a arduino-1.5.6-r2-windows.zip compressed folder, unzip it to your
hard drive.

Double click Arduino-1.5.6 .exe. Click “I agree”;
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©® Arduino Setup: License Agreement [D @

Please review the license agreement before installing Arduino. If you
o0 accept all terms of the agreement, dlick I Agree.

GNU LESSER GENERAL PUBLIC LICENSE

>

Version 3, 29 June 2007 B
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 version of the GNU 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 | Nullsoft Install Sy

Click “Next”;

(<€

_> 1 Agree

@@ Arduino Setup: Installation Options [Z] = @

P8y Check the components you want to install and uncheck the components
0 you don't want to install. Click Next to continue.

Select components to install: Install Arduino software

Install USB driver

Create Start Menu shortcut
Create Desktop shortcut
Assodiate .ino files

Space required: 375.7MB

Cancel | Mullsaft Install System v2.46 < Back | Next > I

And then “Install”;

@0 Arduino Setup: Installation Folder E]

Setup will install Arduino in the following folder. To install in a different
2.0 folder, dlick Browse and select another folder. Click Install to start the
installation.

[~ Destination Folder -

Browse... |

Space required: 375.7MB
Space available: 42. 1GB

Cancel | < Back ” Install I
\

Wait for the installation to be completed, click close.

|
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@@ Arduino Setup: Completed

P Completed
:

Show details |

|

Below is how Arduino 1.5.6 looks like.

sketch_jan08a
File Edit Sketch Too

sketch_jan08a

void setup() {

// put your setup code here, to run once

void loop () E

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

Arduino Uno on COMA1

www.keyestudio.cc 2
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Next, let’s install Arduino driver.

For different operating system, there may be slight difference in installation method. Below is an
example in WIN 7.

When you connect Arduino Uno to your computer the first time, right click “Computer” —>

“Properties”—> “Device manager”, you can see “‘Unknown devices”.

File Action View Help
&= |m Hm

4 = 1306-PC

I 4@ Batteries
[ Bluetooth Radios
| y™ Computer
I ¢ Disk drives
| B Display adapters
b i) DVD/CD-ROM drives
1 % Human Interface Devices
I €@ IDE ATA/ATAPI controllers
1 %54 Imaging devices
| <= Keyboards

7] Memory technology driver
i /4 Mice and other pointing devices
;& Monitors

& Network adapters

-5 Other devices

a Unknown device

! Processors
| % Sound, video and game controllers
[ M System devices

@ Universal Serial Bus controllers

Click “Unknown devices”, select “Update Driver software”.

File Action View Help
L Aol REIN 7o AN & L)
4 &5 1306-PC
P Batteries
i -€) Bluetooth Radios
/M Computer
l b ¢ Disk drives

&, Display adapters
1 4 DVD/CD-ROM drives
I}‘j‘, Human Interface Devices
I g IDE ATA/ATAPI controllers
1 %5 Imaging devices
<= Keyboards
7] Memory technology driver
[ ﬂ Mice and other pointing devices
» W& Menitors
&¥ Network adapters
1% Other devices
iy Un [
. B Processors || Update Driver Software... I«—_
b % Sound, video Disable
| {8 System devic Uninstall
@ Universal Seri

[N

Scan for hardware changes

Properties

|[Launches the Update Driver Software Wizard for the selected device.
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In this page, click “Browse my computer for driver software”.

1)

File

Action View Help

e | mEEm & %S

aepr D

@ {1i# 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.

ewicl (|l Fibal e

Find the “drivers” file.

File

e o 06 nlelEss

Action View Help

4 2 1306-PC
1 4 Batteries @ | Update Driver Software - Unknown Device
b - Bluetooth Radios :
| (™ Computer
bz Disk drives Browse for driver software on your computer

a

Click

. I Monitors
| ¥ Network adapte

. &, Display adapters
' 43 DVD/CD-ROM dri
: 0;; Human Interface Search for driver software in this location:

Ca IDE ATA/ATAPI ¢ [oarves ] ﬁ
54 Imaging devices
== Keyboards [#]Include subfolders

7] Memory technold|
A Mice and other pq)

-5 Other devices . i . .
- [Jy Unknown dewi| < Let me pick from a list of device drivers on my computer
Processors This list will show installed driver software compatible with the device, and all driver

% Sound, video and]| software in the same category as the device.

1M System devices

+- @ Universal Serial By}

=)

“Next”; select “Install this driver software anyway” to begin the installation.

www.keyestudio.cc
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File Action Help
= Tl Hm & 2%

4 13067 53
b
B () 1 Update Driver Software - Unknown Deyice
. R« »

f 1% Windows Security

1=
L Installing driver software... By o . = S :
s 9 [’(.‘ Windows can't verify the publisher of this driver software
(g Dt
v 0% —
b G
b 2 Don'tinstall this driver software
p -2 K You should check your manufacturer's website for updated dnver software
% i} for your device.
W = Install this driver software anyway
b-&¥ N Only install driver software obtained from your manufacturer's website or
a-1% disc. Unsigned software from other sources may harm your computer or steal
[ information,
» B P |
b S V) See details \
1 5,
P U

Installation completed; click “Close”.

File Action View Help
e | m B Hm &2 8s

4 24 1306-PC
3P Batteries
€ Bluetooth Radios [

| {™ Computer

b Disk drives &) \ Update Driver Software - Arduino UNO R3 (COM3)

I &, Display adapters f

s DVD/CD-ROM drives
8% Human Interface Devices
G IDE ATA/ATAPI controllers |
i Imaging devices Windows has finished installing the driver software for this device:
== Keyboards

1> 7] Memory technology driver

v - Mice and other pointing devices

» W& Monitors

i -&¥ Network adapters

4-(15) Other devices
U Unknown device

» [B) Processors

% Sound, video and game controllers
JM System devices
I - § Universal Serial Bus controllers

Windows has successfully updated your driver software

Arduinc UNO R3

Close

pa—

=

After driver is installed, go to “Device manager” again. Right click “Computer” —>
“Properties”—> “Device manager”, you can see UNO device as below figure shows, also the Com
port info.

www.keyestudio.cc 2
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File Action View
e A0 RENR 7 Bl AR 4. 17

4 % 1306-PC

L 49 Batteries
€ Bluetooth Radios

| (™ Computer
wn Disk drives
B Display adapters
3 DVD/CD-ROM drives
U3 Human Interface Devices
g IDE ATA/ATAPI controllers
5 Imaging devices

<= Keyboards

I» 7] Memory technology driver
/A Mice and other pointing devices

1 IS Monitors
&¥ Network adapters

Y2 Ports (COM & LPT)
! »vz ‘Arduino UNO R3 (COM3) I/

LY

rocessors
% Sound, video and game controllers
[ JM System devices
@ Universal Serial Bus controllers

ER]

Following is a sketch uploading example called “Hello World! .
First, open Arduino IDE. In this example sketch, we program Arduino to display “Hello World ! ”
in serial monitor when it receives a specific character string “R”; also the on-board D13 LED will

blink once each time it receives “R”.

First, set up board; In “Tools”, select “Arduino Uno”.

File Edit Sketch Help

Auto Format
Archive Sketch

skeich_jan04a

Fix Encoding & Reload
RA{SE Ol Serial Monitor CtrleShift=M e
A e I
: Board ' Arduino AVR Boards
} Port ' Arduino Yan
©  Arduino Uno
void loop() { Programmer '

Arduino Duemilanove or Diecimila

Bum Bootloader
Arduino Nano

Arduino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduino 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 Motor

Next, set up COM port; In “Tools”, select “COM3”.

www.keyestudio.cc .
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[ £

Auto Format Cerl+T
Archive Sketch

Fix Encoding & Reload

d-netup (). Serial Monitor CtrlShift=M

sketch_jan04a

Board
Port

Programmer

Burmn Bootloader

Asduino Uno

After selection, you can see indicated area is the same with settings in “Device manager”.

skeich_ianlda

tup ) (

ileopl {
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Copy the example sketch and paste it to the IDE; click “Verify . to check compiling mistakes;

click “Upload .” to upload the program to the board.

File Edit Sketch Took Help

sketch_jan04a §

Seriel tez:n(9600);
prodode Qedpix OUTFUT):

tail¥rite Qedpan XGK):

lay 500):
tal¥rite Qedpin 10W);
1lsy S00):
Serial. printin("Hello Voxld!");
}
1
- »

After uploading is done, open “serial monitor .”; enter “R”; click “Send”, the serial monitor
will display “Hello World!” and the D13 LED will blink once.

File Edit Sketch Tool

sketch_Jan08a §

{
Serial. bezin (9600); R | Send

pinMode (edpin, OUTFUT); Hello Werld!
}

vord leep()

{

val=Serial. read();

1£(val=="R")

{

i: gital¥rite Qedpin, KIGH) ;

delay (500);

1 g1 tallirites (Ledpim, LOK);

delay (500);

Serial, println("Hello World!”);
}

Congratulations! Your first sketch uploading is a success!

35
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6. Project details

Project 1: Line-tracking smart car

Introduction

This project is a simple line-tracking smart car system based on Arduino. The controller part is a
UNO board. An infrared photoelectric sensor is used to detect black line, and feedback the signal
to UNO. UNO will analyze the signal to determine and control the motors movement to adjust car
moving direction. Therefore the smart car can automatically move towards a black line.

Working principle

1. For color black, it has characteristic of low reflectivity to light. When the surface color is not
black, most of the red light the sensor sends will be reflected. The sensor outputs low level signal 0.
2. If there is black line on a surface, when the sensor is above it, color black has low reflectivity;
reflected infrared light is not enough to reach the sensor’s action level, so the sensor output is still I.
3. To detect the black line, we only need a MCU to determine whether the sensor output is 0 or 1.

4. The MCU will control the car moving action according to the signal received.

Main hardware introduction

In the line tracking sensor, TCRT5000 infrared tubes are applied. The working principle is based
on the infrared's different reflectivity of different color. The strength of the reflected signal is then
converted into current signal. For this line tracking module, it's high level signal when detecting
black line, low level when detecting white line. Detection height is 0-3cm.

Note: you can adjust the potentiometer knob in the circuit to adjust the sensitivity of this line

tracking module.

Performance parameter:

1. Detection height: 3cm when detecting black line on white background; the detection height
varies with background color; highest in white background.

www.keyestudio.cc 36
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2. Power supply voltage: 2.5V to 12V, no more than 12V. (Note: it is better to use low voltage
power supply, high power supply voltage will shorten service life of the sensor. 5V power supply
is preferred.)

3. Working current: 18~20ma under 5V power supply. After testing, when the working current is
18~20ma, the sensor is at its best performance in anti-jamming capability.

4. When it detects black line, the signal end outputs high level signal 1; when no black line
detected, the signal end outputs low level 0.

5. The sensor outputs TTL level signal; can be directly connected to the IO port of 3.3V or 5V
MCU.

Usage:

1. The sensor has 3 pins, namely G, +V and S. G and +V are for power supply. S is signal output
pin.

2. When it detects black line, the signal end outputs high level signal 1; when no black line
detected, the signal end outputs low level 0.

3. From the output 0 or 1, the sensor can determine whether the color is black or not.

Module test program:

///Arduino Sample Code

void setup()

{
Serial.begin(9600);

}

void loop()

{
Serial.println(digitalRead(3)); // print the data from the sensor
delay(500);

Schematic and connection diagram

www.keyestudio.cc 37
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Line tracking car program

#define SensorLeft 4 // left sensor input pin
#define SensorMiddle 5 // middle sensor input pin
#define SensorRight 6 // right sensor input pin

unsigned char SL; // left sensor status
unsigned char SM; // middle sensor status
unsigned char SR; // right sensor status

www.keyestudio.cc 3%
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#define E1 3 // speed control pin, ENA pin on motor driver shield
#define E2 11  // speed control pin, ENA pin on motor driver shield

#define M1 12 // motor direction control, IN1 pin on motor driver shield
#define M2 13 // motor direction control, IN2 pin on motor driver shield
void Sensor_10_Config()

{

pinMode(SensorLeft,INPUT);
pinMode(SensorMiddle,INPUT);
pinMode(SensorRight, INPUT);

}

void Sensor_Scan(void)

{
SL = digitalRead(SensorLeft);
SM = digitalRead(SensorMiddle);
SR = digitalRead(SensorRight);

}

void M_Control_IO_config(void)// initialization function of motor driver shield 10

{
pinMode(M1,0UTPUT);
pinMode(M2,0UTPUT);
pinMode(E1,0UTPUT);

pinMode(E2,0UTPUT);
H
void advance(void) // move forward
{
digital Write(M1,LOW); // wheel on the right moves forward
digitalWrite(M2, LOW); // wheel on the left moves forward
analogWrite(E1,150);
analogWrite(E2, 150);
H
void turnR(void) // turn right
{
digitalWrite(M1,LOW); // wheel on the left moves forward
digital Write(M2,HIGH); // wheel on the right moves backward
analogWrite(E1,150);
analogWrite(E2, 150);
H
void turnL(void) // turn left
{

digitalWrite(M1,HIGH);  // wheel on the left moves backward
digitalWrite(M2, LOW);  // wheel on the right moves forward
analogWrite(E1,150);

www.keyestudio.cc
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analogWrite(E2, 150);

H
void stopp(void) // stop
{

digitalWrite(M1,LOW);

digitalWrite(M2, LOW);

analogWrite(E1, 0);

analogWrite(E2, 0); // both right &left wheel stop
H

void back(void) // move backwards
{
digitalWrite(M1,HIGH);  // both right &left wheel moves backwards
digitalWrite(M2, HIGH);
analogWrite(E1,150);
analogWrite(E2, 150);

void setup()
{
Sensor_I0_Config();
M_Control IO_config(); // initialization of motor controller module 10
stopp();
H
void loop()
{
Sensor_Scan();
if((SL==1&&SM==1&&SR==1)||(SL==1&&SM==1&&SR==0)||(SL==0&&SM==1&&SR==1)||(SL
==0&&SM==1&&SR==0))advance();
if((SL==0&&SM==0&&SR==0)||(SL==0& & SM==0& & SR==1))turnL();
if(SL==1&&SM==0&&SR==0)turnR();
H

st 3t e e sfe sk sk ske sk sk sk sfe sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk skosk kol sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk skok kol ko kol sk sk sk sk skoskoskoskoskosk

When the car enters line tracking mode, it begins constantly scanning I/O port of the MCU that
connects the detecting sensor. When it picks up a signal of the I/O port , it will enter the judgment

processing; firstly determine which sensor detects the black line.

Project 2: Obstacle-avoidance smart car

Introduction
This project is a simple obstacle avoidance smart car system based on Arduino. The controller part

is a UNO board. An obstacle avoidance sensor is used to detect whether there is obstacle ahead,
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and feedback the signal to UNO. UNO will analyze the signal to determine and control the motors
movement to adjust car moving direction. Therefore the smart car can automatically avoid

obstacles.

Working principle

1. Obstacle avoidance sensor is applied here. The sensor has a pair of infrared transmitting and
receiving tube. When infrared ray launched by the transmitting tube encounters an obstacle (its
reflector), the infrared ray is reflected to the receiving tube. The reflecting light strength is then
converted into current signal.

2. When it detects an obstacle ahead, the sensor will output low level 0; when there is no obstacle

detected, the sensor outputs high level signal 1.
3. To detect an obstacle, we only need a MCU to determine whether the sensor output is 0 or 1.

4. The MCU will control the car moving action according to the signal received.

Main hardware introduction

Infrared obstacle avoidance sensor is equipped with a pair of infrared transmitting and receiving
tube. When infrared ray launched by the transmitting tube encounters an obstacle (its reflector),
the infrared ray is reflected to the receiving tube. The reflecting light strength is then converted
into current signal. When it detects an obstacle, it outputs low level signal 0; when no obstacle is
detected, it outputs high level signal 1.

Note: you can adjust the potentiometer knob in the circuit to adjust the sensitivity of this line

tracking module.

Performance parameter:

1. When it detects an obstacle, it outputs low level signal 0; when no obstacle is detected, it
outputs high level signal 1. The sensor can be directly connected to the 10 port of 3.3V or 5V
MCU.

2. Detection distance is 2-40cm, long distance and high precision. (Note: for infrared sensor, the
detection distance varies with difference in object color because different color has different
reflectivity of light, the darker the object, the shorter the detection distance. The distance 2-40cm
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is calculated when the sensor is facing a white wall.)

3. Quick response, suitable for smart car obstacle avoidance, black and white line tracking, fall
prevention, liquid level detection, etc.

4. Wide power supply range of 3-6V, suitable for using with 3.3-5V micro-controller.

5. Equipped with EN pin, when this pin output is “1”, the sensor is not operating; when the output
is “0”, the sensor is. When the wire jumper on the module is put on, the EN pin is connected to
GND and the output is “0”. If you want to use the EN pin, just take away the wire jumper.

6. Frequency adjusting potentiometer is used to adjust the carrier frequency of the infrared
transmitting tube, because the integrated receiver is the most sensitive when in 38 KHZ carrier
frequency. Adjust the 502 pot's clockwise to the upmost (that is when the transmitting tube is the
brightest); then face the sensor to a white wall and adjust the 103 pot's until the detection distance

is the furthest. Now the sensor is working at its best state.

Usage:

1. The sensor has 4 pins, namely GND, +, OUT, and EN. + and GND is for power supply; OUT is
signal output pin. When in actual use, you only need to +, GND and OUT.

2. When an obstacle is detected, the signal pin outputs low level signal 0, when no obstacle
detected, signal end outputs high level signal 1.

3. By determining whether the sensor output is 0 or 1, it can determine whether there is an obstacle
ahead.

Module test program:

const int sensorPin = 2; // the number of the sensor pin
const int ledPin=13; // the number of the LED pin
int sensorState = 0; // variable for reading the sensor status

void setup() {
pinMode(ledPin, OUTPUT);
pinMode(sensorPin, INPUT); }
void loop(){
// read the state of the sensor value:
sensorState = digitalRead(sensorPin);
// if it is, the sensorState is HIGH:
if (sensorState == HIGH) {
digitalWrite(ledPin, HIGH);
}
else {
digitalWrite(ledPin, LOW);
3

Schematic and connection diagram
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Obstacle avoidance car program

#define IRSensorLeft 10 // left sensor input pin
#define IRSensorMiddle 9 // middle sensor input pin
#define IRSensorRight 8 //right sensor input pin

unsigned char IRSL; // left sensor status
unsigned char IRSM; // middle sensor status
unsigned char IRSR; // right sensor status

#define E1 3
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#define E2 11

#define M1 12

#define M2 13

void Sensor 10_Config()

{
pinMode(IRSensorLeft,INPUT);
pinMode(IRSensorMiddle,INPUT);
pinMode(IRSensorRight,INPUT);

H

void Sensor_Scan(void)

{
IRSL = digitalRead(IRSensorLeft);
IRSM = digitalRead(IRSensorMiddle);
IRSR = digitalRead(IRSensorRight);

}

void M_Control 10 config(void)// initialization function of motor driver shield 10

{
pinMode(M1,0UTPUT);

pinMode(M2,0UTPUT);
pinMode(E1,OUTPUT);
pinMode(E2,0UTPUT);

H

void advance(void) // move forward

{
digital Write(M1,LOW); // right wheel moves forward
digitalWrite(M2, LOW); // left wheel moves forward
analogWrite(E1,150);
analogWrite(E2, 150);

H

void turnR(void) // turn right

{

digitalWrite(M1,LOW); // left wheel moves forward
digitalWrite(M2,HIGH); // right wheel moves backward
analogWrite(E1,150);
analogWrite(E2, 150);

H

void turnL(void) // turn left

{
digitalWrite(M1,HIGH);  // left wheel moves backwards
digitalWrite(M2, LOW);  // right wheel moves forward
analogWrite(E1,150);
analogWrite(E2, 150);
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H
void stopp(void) // stop

{

digital Write(M1,LOW);

digitalWrite(M2, LOW);

analogWrite(E1, 0);

analogWrite(E2, 0); // both left and right wheels stop
H

void back(void) // move backward
{
digitalWrite(M1,HIGH);  // both left and right wheels move forward
digital Write(M2, HIGH);
analogWrite(E1,150);
analogWrite(E2, 150);

void setup()
{
Sensor 10_Config();
M_Control 10 _config(); // initialization of motor driver shield 10

stopp();

H
unsigned char old IRSL,old IRSM,o0ld IRSR;

void loop()

{

Sensor_Scan();

if(IRSL==1&&IRSM==1&&IRSR==1)advance();

if((IRSL==0&&IRSM==0& &IRSR==1)||(IRSL==0&&IRSM==1&&IRSR==1)||(IRSL==1&&IR
SM==0&&IRSR==1))turnL();

if(IRSL==0& &IRSM==0& &IRSR==0)||(IRSL==1 &&IRSM==0&&IRSR==0)||(IRSL==1&&IR
SM==1&&IRSR==0))turnR();

H

Project 3: Bluetooth smart car

Introduction

This project is a smart car system based on Bluetooth communication, including software and
hardware design. The controller part is a UNO board. A Bluetooth module is used to receive the
Bluetooth signal from the cellphone and pass on to the UNO. UNO will analyze the signal to
determine and control the motors movement to adjust car moving direction. Therefore the smart

car can be controlled by cellphone.

www.keyestudio.cc >



keyestudio

Working principle

1. The UNO is connected to a Bluetooth module; the module communicates with cell phone
through a Bluetooth APP.

2. The Bluetooth APP on the cell phone will pass information of “U”“D”*“L”“R”“S” to the
Bluetooth module.

3. The Bluetooth module will pass the information to the UNO, so the UNO can determine car
movement according to the information received.

4. When the UNO receives a “U”, the car goes straight forward; when it receives a “D”, the car

goes backward; “L” for turning left; “R” for turning right; and “S” for stop.

Main hardware introduction

Bluetooth communication:

The term “Bluetooth” is derived from a Denmark king’s name in 10th century. The king is named
Harald Blatand, while “Blatand” in English means Bluetooth.

The so-called bluetooth technology is actually a type of short distance wireless transmission
technology. We can use “Bluetooth” to effectively simplify the communication between terminal
devices such as laptop and mobile phone. It can also simplify communication between these
devices and the Internet, thus improving the speed and efficiency of data transmission between

them, widening the application scope of wireless communication.

Performance parameter:

1. The Bluetooth module used here is a HC-06 slave module. It has 4 pins namely VCC, GND,
TXD and RXD.

2. With an LED indicator to indicate connection status, quick flashing means no Bluetooth
connected; steadily on means Bluetooth is connected and the channel is open.

3. Module bottom is equipped with anti-reverse diode, with 3.3V LDO; input voltage between
3.6~6V. When the Bluetooth is not paired, the current is around 30mA; when Bluetooth is paired,
current is around 10mA. The input voltage should not be over 7V.

4. Interface level is 3.3V, can be directly connected to various MCU (51, AVR, PIC, ARM,
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MSP430 etc.), also 5V MCU, no need for MAX232, and can not be used with MAX232.

5. 10m effective distance in open area (power class is CLASS 2). The distance can be further, but
the connection quality can not be ensured.

6. Can be used as full duplex com after it’s paired, no need to have knowledge of any Bluetooth
protocols; supports 8 data bit, 1 stop bit; can set up odd-even check communication format, which
is the most commonly used communication format, does not support other formats.

7. Compact design (40mm*15.5mm), factory SMD production ensures quality; with transparent
heat shrinkable film for dust-proof and anti-static.

8. Supports standard baud rate between 4800bps~1382400bps.

9. Module size: 40mm*15mm

Usage:

*Download the Bluetooth APP Here.

1. The sensor has 4 pins, GND, VCC, RX and TX. Connect main board +5V to Bluetooth VCC,
main board GND to Bluetooth GND, main board TX to Bluetooth RX and RX to Bluetooth TX.
2. Remember to open the Bluetooth on your phone; when you open the Bluetooth APP, it will
remind you.

3. Pair up Bluetooth device on your phone, search and pair.

4. Pair up device, PIN No. is 1234.

5. Open Bluetooth APP and pair up Bluetooth device. After it’s paired, the Bluetooth module can

communicate with cell phone.

Module test:

Since this is your first try with Bluetooth module, we’ll do a simple test of having Arduino to
successfully communicate with PC. First is the wire connection. Connect the module to the main
board as stated in usage (refer to below figure). When the Bluetooth module is successfully
connected to PC, the power indicator of the module will blink and connection indicator the green

one will be on.
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Now, let’s move on to the program. I’1l enter

and after Arduino receives my command “r”, the

pinl13 LED on the main board will blink and serial monitor will print “keyes”. The program is as

follows:

char val;

int ledpin=13;

void setup()

{

Serial.begin(9600);
pinMode(ledpin,OUTPUT);
H

void loop()

{

val=Serial.read();
if(val=="r")

{

digitalWrite(ledpin, HIGH);
delay((500);
digitalWrite(ledpin, LOW);
delay(500);
Serial.println("keyes");

H

H

Schematic and connection diagram
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Bluetooth smart car program

Arduino Bluetooth remote control programmable smart car
//*******************************

#define E1 3
#define E2 11
#define M1 12
#define M2 13

int val;
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void M_Control 10 config(void)// initialization function of motor driver shield 10
{

pinMode(M1,0UTPUT); //

pinMode(M2,0UTPUT); //

pinMode(E1,0OUTPUT); //

pinMode(E2,0UTPUT); //

H

void advance(void) // move forward

{
digital Write(M1,LOW); // right wheel moves forward
digitalWrite(M2, LOW); // left wheel moves forward
analogWrite(E1,150);
analogWrite(E2, 150);

H

void turnR(void) // turn right

{

digitalWrite(M1,LOW); // left wheel moves forward
digital Write(M2,HIGH); // right wheel moves forward
analogWrite(E1,150);
analogWrite(E2, 150);

H

void turnL(void) // turn left

{
digitalWrite(M1,HIGH);  // left wheel moves backward
digitalWrite(M2, LOW);  // right wheel moves forward
analogWrite(E1,150);
analogWrite(E2, 150);

H
void stopp(void) // stop

{

digital Write(M1,LOW);

digital Write(M2, LOW);

analogWrite(E1, 0);

analogWrite(E2, 0); // both left and right wheel stop
H

void back(void) // move backward
{
digitalWrite(M1,HIGH);  // both left and right wheel move backward
digitalWrite(M2, HIGH);
analogWrite(E1,150);
analogWrite(E2, 150);
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void setup()
{
Serial.begin(9600);
M_Control 10 _config(); // initialization of motor driver shield 10
stopp();
H
void loop()
{
val=Serial.read();
if(val=="U")advance();
if(val=="D")back();
if(val=="L")turnL();
if(val=="R")turnR();
if(val=="S")stopp();
H
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