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Abstract— This paper describes the design of a smart, 

motorized, voice controlled rover for military using 

embedded system. Proposed design supports voice activation 

system for military for save our country from enemy 

incorporating manual operation. This paper represents the 

“voice controlled rover for military where the voice 

command controls the movements of the rover. The voice 

command is given through a cellular device having Bluetooth 

and the command is transferred and converted to string by the 

BT Voice Control for Arduino and is transferred to the 

Bluetooth Module SR-04connected to the Arduino board for 

the control of the Wheelchair. For example, when the user 

says „Go‟ then rover will move in forward direction and 

when he says „Back‟ then the rover will move in backward 

direction and similarly „Left‟, „Right‟ for rotating it in left 

and right directions respectively and „Stop‟ for making it 

stop. This system was designed and developed to save cost, 

time and energy of the patient. Ultrasonic sensor is also made 

a part of the design and it helps to detect obstacles lying ahead 

in the way of the rover that can hinder the passage of the 

wheelchair. 
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I. INTRODUCTION 

The goal of this smart rover project is to enhance an ordinary 

powered wheelchair using sensors to perceive the rover 

surroundings, a speech interface to interpret commands. 

Intelligent wheelchair will play an important role in the future 

welfare society. The use of intelligent rover encourages the 

view of the machine as a partner rather than as a tool. The 

population of people with disabilities has risen markedly 

during the due to health impairments and accidents. Many 

individuals have problems to use a conventional wheelchair. 

A recent clinical survey indicated that 9%-10% of patients 

who received power rover training found it extremely 

difficult or impossible to use it for their activities of daily 

living, and 40% of patients found the steering and 

maneuvering tasks difficult or impossible. These people, 

suffering from motor deficits, disorientation, amnesia, or 

cognitive deficits, are dependent upon others to push them, so 

often feel powerless and out of control. Intelligent wheelchair 

has the potential to provide these people with effective ways 

to alleviate the impact of their limitations, by compensating 

for their specific impairments. In particular, robotic 

wheelchairs may help in maneuvering a wheelchair and 

planning motion. Recently, research of assistant robots is also 

emerging field of robotic applications past century. As the 

data come from the National Health Interview Survey 

(NHIS), two distinct trends have contributed to the increasing 

overall prevalence of disability: a gradual rise, due largely to 

demographic shifts associated with an aging population, as 

well as a rapid increase that is  

 The objective of this research project is to equip the 

present motorized wheelchair control system with a voice 

command system at low-price and friendly operation. By 

having these features, differently abled people especially with 

a severe disability who are unable to move like normal people 

will be able to move independently. Prototypes of several 

smart wheelchairs have been developed, based on advanced 

technology to help the differently abed. In 2012, 

Megalingam, Rajesh Kannan,et al, proposed a system that 

uses a small camera mounted very close to the user‟s hand, 

which tracks the small movements of their fingers to 

understand the direction of movement of the wheelchair. A 

gesture recognition system which identifies the gesture is 

then interfaced to the wheelchair control system inorder move 

it to the desired location [4]. In 2014, Andrej Škraba et al, 

presented a prototype speech controlled cloud based 

wheelchair platform. The control of the platform is 

implemented using low-cost available speech WebKit in the 

cloud. Besides the voice control, the GUI is implemented 

which works in the web browser as well as on the mobile 

devices providing live video stream [5]. In 2014, Sobia, M. 

Carmel et al, proposed a wheelchair command interface that 

does not require the other's hands. It includes 3 major 

modules. They are face detection, facial expression 

recognition and command generation. The software contains 

digital image processing for face detection, principal 

component analysis for facial expression recognition and 

generating a command signals for interfacing the wheelchair 

[6]. In 2014, Klabi I. et al, presented controlled the movement 

of wheelchair in different directions by monitoring voice 

commands and also the simple movement of the patient's 

face. Automatic obstacle detection and avoidance had been 

done using ultrasonic and infrared sensors which helps the 

patient to apply a temporary brake in case any obstacle 

suddenly comes in the way of the wheelchair. Also wall 

tracking and target tracking algorithms had been developed 

in the wheelchair [7]. Each one of the works above has its 

drawbacks and weakness. In this project, simple package with 

very cheap electronics that would not intricate the wheelchair 

and with high efficiency voice recognizer that could achieve 

sometimes to 100% of recognition rate, is used to build an 

effective voice-controlled smart wheelchair.  

II. SYSTEM DESCRIPTION  

The system has two parts, namely; hardware and software. 

The hardware architecture consists of an embedded system 

that is based on Arduino Uno board, a Bluetooth Module, 

Motor Driver and an Android phone. The Bluetooth Module 

provides the communication media between the user through 

the android phone and the system by means of voice 

command given to the android phone. The user speaks the 

desired command to the “BT Voice Control for Arduino voice 

(AMR Voice Application)” software application installed in 

the android phone that is connected through Bluetooth with 

Bluetooth Module SR-04. The voice command is converted 

to an array of string and the string is passed to Arduino Uno 

connected to it. Once the Bluetooth Module receives the 

message, the command sent will be extracted and executed 

by the microcontroller attached to it and depending on the 
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commands fed to the Motor Driver, the motors will function 

accordingly. The system will interpret the commands and 

control the Wheelchair accordingly via android application. 

Meanwhile, the ultrasonic sensor works while the circuit is 

on and makes sure the path has no obstacle and if any obstacle 

occurs it notifies the Arduino and stops wheelchair till further 

command is obtained from the user. 

III. LITERATURE SURVEY  

The objective of this research project is to equip the present 

motorized wheelchair control system with a voice command 

system at low-price and friendly operation. By having these 

features, differently abled people especially with a severe 

disability who are unable to move like normal people will be 

able to move independently. Prototypes of several smart 

wheelchairs have been developed, based on advanced 

technology to help the differently abed. In 2012, 

Megalingam, Rajesh Kannan,et al, proposed a system that 

uses a small camera mounted very close to the user‟s hand, 

which tracks the small movements of their fingers to 

understand the direction of movement of the wheelchair. A 

gesture recognition system which identifies the gesture is 

then interfaced to the wheelchair control system inorder move 

it to the desired location [4]. In 2014, Andrej Škraba et al, 

presented a prototype speech controlled cloud based 

wheelchair platform. The control of the platform is 

implemented using low-cost available speech WebKit in the 

cloud. Besides the voice control, the GUI is implemented 

which works in the web browser as well as on the mobile 

devices providing live video stream [5]. In 2014, Sobia, M. 

Carmel et al, proposed a wheelchair command interface that 

does not require the other's hands. It includes 3 major 

modules. They are face detection, facial expression 

recognition and command generation. The software contains 

digital image processing for face detection, principal 

component analysis for facial expression recognition and 

generating a command signals for interfacing the wheelchair 

[6]. In 2014, Klabi I. et al, presented controlled the movement 

of wheelchair in different directions by monitoring voice 

commands and also the simple movement of the patient's 

face. Automatic obstacle detection and avoidance had been 

done using ultrasonic and infrared sensors which helps the 

patient to apply a temporary brake in case any obstacle 

suddenly comes in the way of the wheelchair. Also wall 

tracking and target tracking algorithms had been developed 

in the wheelchair [7]. Each one of the works above has its 

drawbacks and weakness. In this project, simple package with 

very cheap electronics that would not intricate the wheelchair 

and with high efficiency voice recognizer that could achieve 

sometimes to 100% of recognition rate, is used to build an 

effective voice-controlled smart wheelchair. III. SYSTEM 

DESCRIPTION The system has two parts, namely; hardware 

and software. The hardware architecture consists of an 

embedded system that is based on Arduino Uno board, a 

Bluetooth Module, Motor Driver and an Android phone. The 

Bluetooth Module provides the communication media 

between the user through the android phone and the system 

by means of voice command given to the android phone. The 

user speaks the desired command to the “BT Voice Control 

for Arduino voice (AMR Voice Application)” software 

application installed in the android phone that is connected 

through Bluetooth with Bluetooth Module SR-04. The voice 

command is converted to an array of string and the string is 

passed to Arduino Uno connected to it. Once the Bluetooth 

Module receives the message, the command sent will be 

extracted and executed by the microcontroller attached to it 

and depending on the commands fed to the Motor Driver, the 

motors will function accordingly.  

IV. OBJECTIVES OF THE RESEARCH WORK  

1) The system has two parts, namely; hardware and 

software. The hardware architecture consists of an 

embedded system that is based on Arduino nanoa 

Bluetooth Module, Motor Driver and an Android phone.  

2) The Bluetooth Module provides the communication 

media between the user through the android phone and 

the system by means of voice command given to the 

android phone. 

3) The user speaks the desired command to the “BT Voice 

Control for Arduino voice (AMR Voice Application)” 

software application installed in the android phone that 

is connected through Bluetooth with Bluetooth Module 

HC05. 

4) The voice command is converted to an array of string and 

the string is passed to Arduino nano connected to it.  

5) Once the Bluetooth Module receives the message, the 

command sent will be extracted and executed by the 

microcontroller attached to it and depending on the 

commands fed to the Motor Driver, the motors will 

function accordingly. 

V. MATERIALS AND METHODOLOGY  

A. Materials Used 

Arduino IDE,DC geared motor [L 298N and H-bridge], 

Bluetooth HC 05 and wheelchair. 

 Arduino IDE:  

he Arduino Integrated Development Environment - or 

Arduino Software (IDE) - contains a text editor for writing 

code, a message area, a text console, a toolbar with buttons 

for common functions and a series of menus. It connects to 

the Arduino and Genuino hardware to upload programs and 

communicate with them. Programs written using Arduino 

Software (IDE) are called sketches. These sketches are 

written in the text editor and are saved with the file extension 

.ino. The editor has features for cutting/pasting and for 

searching/replacing text. The message area gives feedback 

while saving and exporting and also displays errors. The 

console displays text output by the Arduino Software (IDE), 

including complete error messages and other information. 

The bottom righthand corner of the window displays the 

configured board and serial port. The toolbar buttons allow 

you to verify and upload programs, create, open, and save 

sketches, and open the serial monitor. 

 
Fig. 1: Arduino nano IDE 
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 Bluetooth HC 05: 

For this tutorial I made two example, controlling the Arduino 

using a smartphone and controlling the Arduino using a 

laptop or a PC. In order not to overload this tutorial, in my 

next tutorial we will learn how we can configure the HC-05 

Bluetooth module and make a Bluetooth communication 

between two separate Arduino Boards as master and slave 

devices.  

 
Fig. 2: Bluetooth HC 05 

 L 298N (Driver for DC Motor Control) 

PWM, or pulse width modulation is a technique which allows 

us to adjust the average value of the voltage that’s going to 

the electronic device by turning on and off the power at a fast 

rate. The average voltage depends on the duty cycle, or the 

amount of time the signal is ON versus the amount of time 

the signal is OFF in a single period of time. 

a) H-Bridge DC Motor Control 

On the other hand, for controlling the rotation direction, we 

just need to inverse the direction of the current flow through 

the motor, and the most common method of doing that is by 

using an H-Bridge. An H-Bridge circuit contains four 

switching elements, transistors or MOSFETs, with the motor 

at the center forming an H-like configuration. By activating 

two particular switches at the same time we can change the 

direction of the current flow, thus change the rotation 

direction of the motor. 

 
Fig. 3: DC motor control 

B. Methodology Followed  

It has Arduino nano,blue tooth hc05,motor driver and geared 

motor are used in this project 

 The voice recognition system through the google in 

this project the android phone is read the voice and transfer 

to blue tooth to micro controller and control the dc geared 

motor of the wheelchair accordingly for forward, left and 

right movement. 

a) Flow chart: 

 
The default password for pairing is “1234” or “0000”.  When 

the user says “GO”, AMR Voice application sends the data in 

form of string “*GO#” to Bluetooth module connected to the 

circuit.  

 When microcontroller detects “GO”, the motor 

attached to the wheelchair moves FORWORD.  When the 

user says “BACK” AMR Voice application sends the data in 

form of string “*BACK#” to Bluetooth module connected to 

the circuit.  

 When microcontroller detects “BACK”, the motor 

attached to the wheelchair moves REVERSE.  When the user 

says “LEFT” AMR Voice application sends the data in form 

of string in form of string “*LEFT#” to Bluetooth module 

connected to the circuit.  

 When microcontroller detects “LEFT” the moves 

the motor attached to the wheelchair LEFT side.  When the 

user says “RIGHT” AMR Voice application sends the data in 

form of string “*RIGHT#” to Bluetooth module connected to 

the circuit. 

b) Sequence Diagram: 

 
A sequence Diagram is a diagram which shows the dynamic 

interaction of processes that are implemented by the system. 

It shows interaction of various objects that are involved in the 

system in the form of message sequences. hence a sequence 

diagram is also called Message Sequence Chart. A sequence 

diagram shows, as parallel vertical lines (lifelines), different 

processes or objects that live simultaneously. 

1) Module 1  Arduino Nano  

The arduino nano  is a heart of the project program in c 

embedded system using arduino IDE  blue tooth ,dc 

motor  are connected with input pins   
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2) Module 2 Blue tooth  

The hc 05 module is receiving signal direct from the used 

cell phone for controlling the motor 

3) Module 3  dc motor  

The dc motor is connected with micro controller for 

move the wheel chair 

4) Module 4 driver circuit  

Which is provide high current and voltage to the dc 

motor. 

 Inexpensive - Arduino boards are relatively 

inexpensive compared to other microcontroller. The 

least expensive version of the Arduino module can 

be assembled 

 Cross-platform - The Arduino Software (IDE) runs 

on Windows, Macintosh OSX, and Linux operating 

systems. Most microcontroller systems are limited 

to Windows. 

 Simple, clear programming environment - The 

Arduino Software (IDE) is easy-to-use for 

beginners, yet flexible enough for advanced users to 

take advantage of as well. Environment will be 

familiar with how the Arduino IDE works. 

C. Robotic operation  

When the voice is detected, the robo can be controlled to 

move in that direction by giving commands to the wheelchair. 

These commands are transferred to the robo using electrical 

signals which are used the drive the left or right motor of the 

robo. There are basically two motors connected to the left and 

right wheels of the robo. The electrical signals are transferred 

to these motors using some hardware ports, called the 

communication ports. Generally, the communication port is 

the parallel port. There are some basic predefined pins of this 

parallel port which accept the commands given to the 

wheelchair in the form of electrical signals. For the purpose 

of demonstration of robo movement using eye motion, a 

wheelchair model is designed in this project, which works on 

batteries. 

 Two wheels are used in the robo for proper 

balancing. The movement of wheels is controlled by DC 

motors which are attached to the robo. Two wheels located 

on left side of the robo are controlled by one motor and 

similarly the wheels on the right side are controlled by the 

second motor.  The other circuitry built into the robo includes 

the transmitter and receiver circuits and the obstacle detection 

circuit. It involves two IR signal emitters which emit IR 

signals continuously when some obstacle appears in front of 

the wheelchair, these IR signals are obstructed, and reflected 

back. These reflected signals are then detected by the IR 

sensor present just at the side of the emitters. As the IR signals 

are detected, a circuit is connected to the buzzer, and the 

buzzer beeps. At the same time, signal is transmitted back to 

the voice recognition system so as to stop the robo. 

VI. RESULTS AND DISCUSSIONS  

This project elaborates the design and construction of Smart 

Electronic rover for military with the help of Bluetooth 

Module. The circuit works properly to move as the command 

given by the user. 

 After designing the circuit that control the 

movement and fire the enemy using an android application in 

their smartphones and it has also been tested and validated. 

The detection of any obstacle is successfully controlled by the 

microcontroller.  

 As the person switches on the circuit and starts 

moving, any obstacle which is expected to lie within a  

VII. CONCLUSION 

1) This project elaborates the design and construction of 

Smart Electronic robo with the help of Bluetooth 

Module. 

2) The circuit works properly to move as the command 

given by the user. After designing the circuit that enables 

army for enemy monitoring system to control their wheel 

using an android application in their smart phones and it 

has also been tested and validated.  

3) The detection of any obstacle is successfully controlled 

by microcontroller. As the person switches on the circuit 

and starts moving, any obstacle which is expected to lie 

within a range of 4 metres will be detected by the ir 

sensor. This proposed system contributes to the self-

dependency for monitoring of enemy movement. 
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