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Abstract - Robot is a re-programmable, multi functional device whigbrimarily designed to do work like human such
as pick and place, loading and unloading, surveillance, heathindustrial, aerospace application. Robots can perform
dangerous and accurate work to increase the productisitiiey can work 24 hours without rest. This paper detts w
the design and control of automated vehicle type robot which cae in desired direction and captures pictures and
videos of required location. An android application has develomsdg uMIT App inventor and a Bluetooth
communication is made with robot which interfaces with odontroller to control its speed and direction. Aim of this
work is to design and control the motion of robot using Bluétdetwice of an Android phone.
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I. INTRODUCTION

The design and develop a Bluetooth Controlled Robot using Arddi@ed5 Bluetooth Module and L298N Motor
Driver Module. On the other end of the Bluetooth Communicatial] be using a Smart Phone and a simple Android
App to control the Robotic Car. Robots are alwayasrey topic for students, hobbyists and DIYers. If yoe beginner,
then building a robot (like a car or an arml) is probaloky of the important projects to do after learning ababtsics.
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HC-05 Bluetooth Module
Implementing Bluetooth Controlled Robot using Arduino and adther components and build a simple robotic car that
can be controlled using an Android Phone (through an Aygr) Bluetooth Communication.
Prerequisites for Bluetooth Controller Robot
Apart from Arduino, which is the main controlling modulietloe project, there are two other important modutes you
have to be familiar with in order to implement the &hoth Controlled Robot project.
They are the HC-05 Bluetooth Module and the L298N Motor Diiwedule
The HC-05 Bluetooth Module is responsible for enabling Bhtst€ommunication between Arduino and Android
Phone.
L298N Motor Driver Module
The L298N Motor Driver Module is responsible for providing theassary drive current to the motors of the robotic
car. | have provided information about L298N Module in an eaproject called Arduino DC Motor Control using

L298N. So, refer to ARDUINO DC MOTOR CONTROL USING 22N for more information on interfacing L298N
with Arduino.

Circuit Diagram of Bluetooth Controlled Robot
The following is the circuit diagram of Bluetooth Coriied Robot using Arduino, L298N and HC-05.

288N Mosar Driver
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1. COMPONENTS REQUl RED

e Arduino UNO

e L298N Motor Driver Module

e HC-05 Bluetooth Module

* Robot Chassis

e 4 x5V Geared Motors

e Connecting Wires

e Battery Holder

*  Power Supply

* Android Phone

e Bluetooth Controller App
| have used L298N Motor Driver Module to drive the motors of dimt. You can use either this one or L293D Motor
Driver Module. If you are using L293D, then check out for the cotimres.
Circuit Design: | wouldn't go into the details of the construction of the roboyas robot chassis might be different
from mine and you can easily figure it out how to build tHeotdrom the available parts and possible cable management
for making the robot more appealing. Coming to the desigheo€ircuit, first is the HC-05 Bluetooth Module. The +5V
and GND pins of the Bluetooth Module are connected to +5V@ND of Arduino. Since | will be only transmitting
data related to the Robot's movement from Android Phone to Ritretdodule and do not intend to receive any data
from Arduino, | will connect only the TX pin of the Bluetbdodule to RX Pin of Arduino. This RX pin of Arduino is
based on Software Serial library (Pin 2 and Pin 3 areigumeid as RX and TX on Arduino). The RX pin of the
Bluetooth is left open. Now, the L298N Motor Driver Modubggital 1/0O Pins 9 through 12 of Arduino are configured
as Input pins of the Motor Driver and are connected\tb through IN4 of the L298N Motor Driver Module. Both the
Enable Pins are connected to 5V through provided jumper.rdihet chassis which | am using in this Bluetooth
Controlled Robot Car project is supplied with 4 geared nsoince L298N has slots for only two motors, | haveejoin
the left side motors as one set and the right side masoother set and connected both these sets to the ofit#288N
Module.

lll. WORKING

Assemble the robot, make the necessary connections avatlupke code to Arduino.
If you understood the HC-05 Bluetooth Module tutorial, then unaledi#tg the Bluetooth Controlled Robot project is
very easy.
First, in the Android App, | have used 5 keys as Forw&elerse, Left, Right and Stop. The corresponding data
associated with each key is as follows:

e Forward-1

* Reverse -2

e Left-3
e Right-4
e Stop-5

When a key is pressed, the corresponding data is transnatteéd Bluetooth Module from the Phone over Bluetooth
Communication.

T

In the Arduino code, the Arduino UNO receives any of tfata from the Bluetooth Module (as per the key pressetl) an
performs a simple switch case operation, where easd @ssociated with appropriate instructions to the MotiwveD
Input Pins. For example, if ‘Forward’ key is pressed in Amgroid Phone, then ‘1’ is transmitted. Arduino will then
make IN1 and IN3 as HIGH and IN2 and IN4 as LOW to ach&eforward motion.

Similarly, other keys correspond to appropriate settfriyd — IN4 pins.

IV. LIMITATIONS

¢ As the range of the Bluetooth Communication is limited @imum of 10 meters for class 2 devices for
example) the control range of Bluetooth Controlled Radatso limited.
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Make sure that sufficient power is provided to all thedmes especially the Bluetooth Module. If the power is
not sufficient, even though the Bluetooth Module powers onarinot transmit data or cannot be paired with
other Bluetooth devices.

V. APPLICATIONS

* Low range Mobile Surveillance Devices

* Military Applications (no human intervention)
» Assistive devices (like wheelchairs)

* Home automation

VI. CONCLUSION

The OS of smart phone is android which can develigetdéfe remote control program. At the same time, phegram
uses blue-tooth connection to communicate with robot. It fx@wven to allow for meaningful two way communication
between Android phone and the robot which allows a non-expert taghteith and adjust the functionality of system
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