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PREDGOVOR

Postovani ucesnici i ¢itaoci,

Citate XXI zbornik radova Medunarodnog nauéno-stru¢nog skupa “INFORMACIONE
TEHNOLOGIE — sadas$njost i buducnost” (IT’16) koji je uspjesno odrzan od 29. februara do 05. marta
2016. godine na Zabljaku. Programski odbor je izvrsio selekciju kvalitetnih radova koji su prezentovani i
publikovani ovdje, a najbolji (prema ocjenama recenzenata) ¢e biti proSireni i objavljeni U Casopisu
Elektrotehnickog fakulteta Univerziteta Crne Gore ("ETF Journal of Electrical Engineering™).

Sta bih izvdojio kao karakteristiku ovogodi$njeg Skupa i samih radova koji su pred vama. Prije svega,
tematsku obojenost konferencije i velikog broja autorskih radova bioinformatikom kao jednim od
savremenih pravaca razvoja ICT-a i nauke uopsSte. Ovome je poseban doprinos dao prvi Centar izvrsnosti
u oblasti bioinformatike u Crnoj Gori koji je bio suorganizator ovogodisnje konferencije. Rezultati
multidisciplinarnih istrazivanja i prezentacija inovativnih rjesenja BIO-ICT centra izvrsnosti, koja su
rezultat saradnje i rada viSe naucno-istrazivackih institucija i partnera iz inostranstva, su pobudili najvise
interesovanja i dali dodatni kvalitet Skupu.

| ove godine je nastavljeno tradicionalno ucesce studenata na Skupu. Novi kvalitet je da su, pored
studenata ETF-a, ucestvovali u radu i studenti druga dva univerziteta - "Univerzitet Mediteran" i
"Univerzitet Donja Gorica". Studentske aktivnosti su obilovale temama i gostima, a cilj studentske sekcije
je bilo motivisanje studenata za uklju¢ivanjem u naucno-istrazivacki rad 1 predstavljanje dijela
mogucnosti koje im se nude.

Na kraju, treba dodati, da je Durmitor i ove godine bio nestvarno topao prema ucesnicima i u
bukvalnom i u prenosnom znacenju. Snijega je bilo taman za slikanje, temperature su bile proljecne i

ugodne za Setnju, a gostoprimstvo i druzenje u skladu sa vremenom.

Sve detalje 0 ovom, proslim i narednom skupu mozete naci na web adresi konferencije www.it.ac.me.

Prof. dr Bozo Krstaji¢


http://www.it.ac.me/
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BLUETOOTH UPRAVLJANJE MOBILNIM ROBOTOM
CONTROLLING MOBILE ROBOT VIA BLUETOOTH

Katerina Cekova, Faculty of Computer Science, UGD - Stip, R.Macedonia
Saso Gelev, Faculty of Electrical Engineering, UGD - Stip, R.Macedonia

Sadrzaj: Ovaj rad opisuje hardversku arhitekturu robota, kao i dizajn i implementaciju Android i
Windows aplikacija. Komunikacija izmedu mobilnog telefona i moblinog robota ostvaruje se
Bluetooth aplikacijom. Mobilni robot se upravija aplikacijom. Aplikacija Salje poruku robotu za
okretanje levo, desno, napred ili nazad kao i zaustavljanje. Mobilni robot je sastavijen od
Bluetooth modula, Arduino Uno, dva DC motora, Zice za povezivanje i Breadboard.

Abstract: This paper describes hardware architecture of mobile robot, design and
implementation of Android and Windows applications. It is use Bluetooth communication between
mobile phone and mobile robot. The mobile robot is control by applications. Applications send
message to the mobile robot to turn left, right or move forward or backward and to stop. The
mobile robot is composed of Bluetooth module, Arduino Uno, H-Bridge, two DC motors, jumper

wires and Breadboard.

1. INTRODUCTION

Robots are smart programmed machines and used in
many areas such as industry, production lines or health.
Today human-machine interaction is moving away from
mouse and pen and is becoming pervasive and much more
compatible with the physical world. Robot also can be use
for moving purpose if equipped with proper electronic
components.

There are many mechanism and controllers that can
control a robot and other remote controlled devices. Mobile
phones rapidly breaking the traditional barriers that come in
the way of human-machine interaction. Mobile phones in the
recent times have become efficient devices, which can be use
for controlling. It is a result of a huge advancement in mobile
phones technology. So mobile phone can be used as an
controlling device with proper application.

Bluetooth [1] is popular method of communication
between devices. Many smart phones today, have the
capability to communicate wusing Bluetooth. The
communication of mobile robot and mobile phone can be via
Bluetooth.

In this paper have developed control for the mobile robot
in which we have used Bluetooth communication. According
to commands received from mobile phone, the movement of
the mobile robot is controlled.

Mobile phone can be use as a remote control for the
mobile robot. Bluetooth for connection between mobile robot
and mobile phone. Microcontroller [2] will act as the brain of
the mobile robot and DC motor [3] will help us to move the
robot.
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2. SYSTEM DESIGN

For controlling, the mobile robot for the application can
be used Android or Windows mobile phone with Bluetooth
and Arduino Uno is use as the microcontroller. The key
components of this system are:

Mobile phone Android or Windows
- Bluetooth module

Arduino Uno

H-Bridge L293D

Two DC Motors

The communication between the mobile phone and the
Arduino Uno is via Bluetooth. Figure 1, shows the block
diagram of the system architecture.

The application is written in Java using Eclipse as a tool
to develop an application on Android mobile phone to
connect to Bluetooth [1] and the application for Windows is
written in Visual Studio. The concept of our project
presented in Figure 1.

Firstly, the user must connect from the application with
Bluetooth Module. By clicking on direction buttons
corresponding to four directions forward, backward, left,
right and one to stop we get the command for move the
mobile robot in desired direction.

Secondly, the command will be send from a mobile phone
via Bluetooth [1] to Arduino Uno microcontroller board [2].
Thirdly, the microcontroller sends a command to H-Bridge
L293D [4] to control the motors.
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Figure 1: Block-diagram for control the mobile robot

3. HARDWARE ARCHITECTURE

In this part of the paper, we are going to discuss about the
parts and design of the mobile robot [6].
The hardware of the system is consist of following parts:

- Bluetooth Module HC-06
- Arduino Uno

- H-Bridge L293D

- DC motors

- Jumper Wire

- Breadboard

Bluetooth Module it’s a device that can connect to
microcontroller by Tx-Rx pin and to other devices over
Bluetooth. Bluetooth module used in this circuit is the type of
HC-06, which requires 3.3V to 5V DC power drawn from the
Arduino microcontroller circuit (pin 3.3 V), Pin (TX 1) is to
send data on the Bluetooth module HC-06 with
microcontroller and Pin (Rx 0) is to receive data on the HC-
06 Bluetooth module with microcontroller. The GND
(Ground) is a path connecting the data between HC-06
Bluetooth module with microcontroller circuit. The Bluetooth
module will act as an interface between Smartphone and
microcontroller. Generally, our master will be smartphone
and slave will be Bluetooth module. Bluetooth module will
give the commands given by smartphone to the
microcontroller.

The microcontroller will decide the robot movement. In
this system we use microcontroller named Arduino Uno
which contains Atmega 328p microcontroller chip. It has 14
digital input/output pins. Arduino microcontroller serves as
the brain of the whole system. Arduino has it own
programming environment through which the
microcontroller can be programed.

Because our system is for controlling purpose, we using
two DC motors [3]. A H-Bridge L293D [4] is used to control
the DC motor.

The L293D is designed to provide bidirectional drive
currents of up to 600-MA at voltages from 4.5V to 36V.
L293D is a typical Motor driver which is used to drive direct
current on either direction. It is a 16-pin IC which can control
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a set of two DC motors simultaneously in any direction. It
means we can control two DC motor with a single L293D.
The L293D can drive small and quiet big motors.

Jumper wires used to interconnect the components in
a breadboard [5]. They are used to transfer electrical signals
from anywhere on the breadboard to the input/output pins of
a microcontroller.

We used breadboard to mount the electrical component.
All of the above mentioned components will be mounted on
the breadboard.

In this system we use batterys to supply power to the
electronic components of the system. Mainly the
microcontroller and DC motor need power supply.

The hardware system is given on Figure 2.

il

e e fens sgees [aafes
e ...‘. TE T
slessefonselaaleonsloales

Bluetpeth Module
« WCC GND T™™D FxXD

Figure 2: Diagram of the hardware system



L

Informacione tehnologije IT'16

4. SOFTWARE DEVELOPMENT

For the software solution, we have made to control the
mobile robot from two different platforms for Windows and
for Android mobile phone.

Windows Phone is a family of mobile operating systems
developed by Microsoft. It is the successor of the Windows
Mobile platform. Windows Mobile division and started to
work on a new mobile operating system that would offer
better user experience and usability for new consumer.
Despite the fact Windows phone is the youngest mobile
platform, it provides excellent development environment
within the SDK. Visual Studio is maybe the best IDE
currently available.

Android platform is powerful mobile computer and they
become more and more popular smart phones. They become
more and more popular for software developers because of
its powerful capabilities and open architecture. It is based on
Java programming language. Because Android uses Java
programming language getting started with the Android API
is easy, the API is open and allows easy access to the
hardware components. Android device provides numerous
communication interfaces like Wi-Fi, Bluetooth that can be
used to connect to the robot. It is a great platform for robotics
system control, because it is much cheaper than any other.
We have chosen Android platform because it is the widest
used platform in the world and runs the largest number of
mobile phones.

Android has become the top mobile gadget operating
system (OS) on the market today. In other words, the
Android phone has become the most popular and commonly
used OS in society.

Android had unique support for Bluetooth in Android-
powered devices including: Classic Bluetooth for more
battery-intensive  operations such as streaming and
communicating and with low power requirements, Android
4.3 introduces API support for Bluetooth Low Energy.

The Windows application for control can use on mobile
phone or PC/laptop by using mouse or touch pad. This
method provides facility to the user to control the mobile
robot. The other control method is for Android mobile phone
or tablet. After installing the application, the user can easily
touch on the screen of the phone to control the mobile robot.
Is easy using any Android mobile phone and Windows
mobile phone or PC that has Bluetooth.

In the Figure 3, is display the interface of Android

application [7][8]. The both applications have the same
interface for control the mobile robot with buttons.
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e Al 18

m Mobile robot controlled via Bluetooth

Figure 3: Interface of application

The block diagram in Figure 4, describes the entire
system. After start the application on the mobile phone. Upon
the execution of the program, it first checks if Bluetooth is
already enabled on the phone. If Bluetooth is enabled, the
device and service discovery process will run. The software
will check if there are already predefined devices stored in
the phone memory. If they do exist, they will be list down for
the user to select one. The program then checks to see if the
selected device is in range. Now if there are no devices stored
in memory, the program will search for Bluetooth-enabled
devices within the area. Once discovered, these devices will
be displayed on the screen and also stored in memory.

After choosing the wanted device mobile phone start the
connection. If is not connected the application display error
message Device disconnected. If is connected is display the
interface for control. If we press on button to control the
mobile robot the application get the command from the
button and via Bluetooth, command is transmit to Arduino
Uno. H-Bridge L293D it connected with motors. It takes
signal from microcontroller. DC motor works on dc signal
received from the motor driver H-Bridge L293D. Mobile
robot it’s move to the wanted direction.
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Press on button to control
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the button
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v

Command received of
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Figure 4: Diagram of the entire system
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5. CONCLUSION

This paper is to realize the smart living, more specifically
the mobile robot control system using Bluetooth Technology.
Robot and mobile phones are the perfect match, specially
mobile robots. The proposed system shows how the android
and windows mobile phone we used as remote controller for
mobile robot. The operating system is for Android and
Windows phones. The communication between mobile
phone and mobile robot is via Bluetooth. Bluetooth
communication makes it simple and quick to control mobile
robot. The movements of the mobile robot are tested. By
clicking on direction buttons corresponding to four
directions, mobile robot moves rapidly. Interface of
applications consists of five buttons. Four buttons designed
for all directions forward, backward, left, right and one to
stop mobile robot.

In the future could improve control of the mobile robot by
connecting the camera Kinect xbox 360 via Bluetooth.
Kinect serves to recognize movements. So could by
recognizing the movement of hands to control the mobile
robot. Also can be added voice recognition to control the
mobile robot by speaking directly.
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