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Abstract— This paper is going to delineate the design of 

motorized, smart and voice controlled wheelchair by using 

Arduino and Bluetooth Module. The design which is 

proposed supports the voice recognition system for 

handicapped person integrate the manual operation. This 

paper depicts that by using our voice as a command we can 

control the wheelchair that’s why it is called “Voice 

Controlled Wheelchair”. The voice then pass through the 

device called Bluetooth Module HC-05 which is connected 

to Arduino Board and paired it with the mobile phone. After 

pairing it, the mobile phone has an application which has 

commands to control the wheelchair. For example when the 

person will say stop the wheelchair will be stop, when the 

person will say forward then the wheelchair will move 

forward, when the person will say backward the wheelchair 

will move in back direction, when the person will say left it 

will move in left direction and when it say right it will move 

in right direction. This wheelchair is going to be called 

“Multitasked wheelchair” as it can be control by using 

accelerometer, by using switches and by using your voice as 

a command.. The aim to design this system was to control 

the energy, cost and time of the person. 
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I. INTRODUCTION 

The word handicapped used to refer to a ‘person with a 

disability’. This is because the word handicap means 

obstacles, restrictions or barriers that make the life difficult. 

So to make their life easy we introduce the design of “Voice 

controlled wheelchair”. Many disabled person depends on 

other person for their survival or movement from here to 

there. This wheelchair is going to help them to be 

independent; they not need someone to take care of them all 

the time. In this world of technology “Speech Recognition” 

is very popular topic. By using our voice as a command 

physically disabled people or old people can operate their 

wheelchair. Infact this wheelchair can also be operated 

through switches as well as through accelerometer. It is 

called Multitasked Wheelchair which can help the 

handicapped people as well as the old people to live their 

life with some comfort. Now a days smartphone is a key to 

every problem. Smartphones are phones with the superior 

technology. The other technology that is popular now days 

is Bluetooth. Bluetooth is basically a wireless technology 

that provides the users freedom from their wired 

connections; it also enables the link between computers, 

mobile phones and the connectivity to the Internet. 

Bluetooth has alter the life of the people, they came into the 

world of wireless connection. This research is depending 

upon “Voice Controlled Wheelchair” which is based on the 

mobile platforms in the manner with the help of Bluetooth 

technology. Ultrasonic sensors are also used to detect the 

obstacles and notify the wheelchair to stop. In this research 

work, Voice control wheelchair using Bluetooth Module and 

Arduino uno microcontroller through android application is 

presented. 

II. SYSTEM DESCRIPTION 

The system mainly has two parts one is hardware and the 

other one is software. The hardware consist of an embedded 

system which depends on the Arduino Uno Board, Motor 

Driver, Arduino Phone and a Bluetooth Module. The 

Bluetooth Module HC-05 provides the communication 

between the user and the system through the smart phone by 

using their voice as a command given to the smart phone. 

The user verbalize the desired command which goes to the 

Bluetooth voice control for Arduino voice software 

application which is installed in the smart phone that is also 

connected to  Bluetooth with Bluetooth Module HC-05. The 

voice command that we have given through Bluetooth is 

converted into an array of string and after that the string is 

passed to Arduino Uno which is connected to it. Once the 

Bluetooth Module has receive the message, the command 

then sent will be executed and extracted by the 

microcontroller which is attached to it. It also depends on 

the commands that are fed into the Motor Driver, according 

to their command Motors will function. The system will 

extract the command and controls the wheelchair through an 

android application. Meanwhile the ultrasonic sensors are 

used to make a path free from obstacles and if any obstacle 

will occur the wheelchair is going to be stop. 

 
Fig. 1: the smart phone is connected to Arduino board 

through Bluetooth module 

Fig. 2: Block Diagram of the Project 

This above Block Diagram will explain the 

Systematic Description in more detail with a clear picture of 

what is going to be connected to whom.  
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III. APPLICATION INSTRUCTION 

There are different directions of motions that are possible-

left, right, stop, forward, and backward. In achieving the 

task the controller is loaded with program using the Arduino 

programming language and Arduino development 

environment. 

First you make sure that Bluetooth module is 

paired with the smart phone. The default password for 

pairing is “1234” or “0000”.  

1) When the user says “FRONT” AMR Voice application 

sends the data in form of string “*FRONT#” to 

Bluetooth module connected to the circuit. When 

microcontroller detects “FRNT”, the motor attached to 

the wheelchair moves FORWARD.  

2) 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.  

3) 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. 

4) When the user says “RIGHT” AMR Voice application 

sends the data in form of string “*RIGHT#” to 

Bluetooth module connected to the circuit. When 

microcontroller detects “RIGHT” the moves the motor 

attached to the wheelchair RIGHT side.  

5) When the user says “STOP” button which is in the 

Centre of remote the AMR Voice application sends the 

data in form of string “*STOP#” to the Bluetooth 

module connected to the circuit. When microcontroller 

detects “STOP” the wheelchair gets stopped.  

6) Click on “DISCONNECT” icon to disconnect the 

paired Bluetooth module. 

Common Words Operation 

FRONT Moves Forward 

BACK Moves Backward 

LEFT Moves Left 

RIGHT Moves Right 

STOP Stop Moving 

Table 1: Common words and it’s operation 

 
Fig. 3: Smart Wheelchair 

 
Fig. 4:circuit diagram of the project 

 
Fig. 5: flowchart of the project 

IV. RESULT 

To determine the performance of the projected speech 

recognition system, the following test will be effective for 

the Voice Recognition of Smart Wheelchair. The following 

equation is to be used to operate and calculate the 

recognition rate for keyword program. 

RR% = Number of Recognized Words divided by 

Number of Tested Words 

Four volunteers were told to become tester of the 

project to determine the accuracy and operative for the 

project. The following resultant will be produced by the 10 

commands given by the each volunteer. The tests were 

carried out in silent and noisy atmosphere by both kind of 

gender users. The following test will be effective to evaluate 

the accuracy and operative of the project. 

Volunteer 

Number of 

commands 

spoken 

Number of times 

the command is 

followed 

Accuracy 

A(Male) 

Silent Env. 
10 10 100% 

B(Female) 

Silent Env 
10 10 100% 

C(Male) 

Noisy Env. 
10 10 100% 

D(Female) 

Noisy Env 
10 10 100% 

Table 2: Test Results based on Voice Commands given and 

followed 
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Voice 

Command 
Condition 

String 

Command 

Left/Right 

Motor 

FRONT 
Moves 

Forward 
*FORWARD# 

On/On 

Forward 

BACK 
Moves 

Backward 
*BACKWARD# 

On/On 

Backward 

LEFT Moves Left *LEFT# 
Off/On 

Forward 

RIGHT 
Moves 

Right 
*RIGHT# 

On/Off 

Forward 

STOP Stops *STOP# Off/Off 

Table 3: Voice and String Commands Action 

V. CONCLUSION 

This project describes design and construction for said 

wheelchair with the support of Bluetooth Module. The 

circuit works promptly to move forward by the command 

used by the user. On configuration of the circuit physically 

disabled enables to control wheelchair by using android 

application in smart phones. The same is tested and 

validated. Microcontroller has been used to control and 

detect tiny obstacles successfully. The ultrasonic sensor is 

used to detect any obstacle lay down within the radius of 4m 

by switching on the circuit and moving forward. In order to 

determined self-dependency of disabled and older people, 

the proposed system contributes a lot. 
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