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Abstract— This project describes the significant design to 

build a voice-controlled wheelchair. The project is intended 

to increase the ease of mobility for disabled/injured people. 

The design would allow these people to live more 

independently. Presently, people use blow- tubes or chin-

joysticks to control motorized wheelchairs. Speech 

recognition is a prominent technology which can give an 

alternative to people to interact with machines or devices 

especially to those who are quadriplegics. The rate of 

physically challenged and old aged people is increasing day 

by day. They are not able to move and has to dependent 

upon others for their movement. The project aims at 

controlling a wheelchair by means of human voice. The 

voice recognition is done by android phone and is connected 

to the wheelchair system using Bluetooth technology. The 

design and implementation of a voice controlled wheelchair 

motion based on an efficient and unique algorithm for 

accurately detecting voice commands. The proposed voice 

controlled wheelchair can be very effective for persons with 

disabilities where they can dynamically give the wheelchair 

voiced instructions instead of being stagnant in a place for 

its controlling. Apart from its possible application in 

industrial automation, voice controlled robotic motion can 

also encourage the view of a wheelchair as a partner rather 

than a tool by providing a smooth, easy and flexible mean of 

self-reliant movement for the physically challenged people. 
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I. INTRODUCTION 

There exist a lot of people today who have lost limbs due to 

various reasons, like wars, natural calamities, accidents, 

health reasons, etc. These people use normal wheelchairs, 

which require muscular force to move. In addition, there are 

patients who have lost their arms or legs, due to nervous 

system disorder or due to paralysis and cannot move the 

wheelchair with their hands. They find difficult to move 

even locally. Life of these people tends to be a burden on 

their family and in fact they themselves feel dependent on 

others for their existence. As a result they find themselves in 

a state of emotional and mental disturbance. For such 

people, the concept of voice controlled wheelchair was 

introduced. 

The basic output expected by an automated wheel 

chair is to respond according to its input command. It should 

be robust enough to carry the weight of an average human 

and not give jerks while moving or stopping. In case of a 

voice controlled wheelchair, it is expected that proper inputs 

are received even in the case of noisy environment. The 

chair should be robust enough to be used in day to day life. 

The various intelligent models which implement 

the concept of voice controlled wheelchair discuss their 

making and focus on their merits and demerits. 

A handicapped person with locomotive disabilities 

needs a wheelchair to perform functions that require him or 

her to move around. He can do so manually by pushing the 

wheelchair with his hands. However many individuals have 

week upper limbs or find the manual mode of operating too 

tiring. Hence it is desirable to provide them with a 

motorized wheelchair that can be controlled by moving a 

through voice commands. The power wheelchair control 

interfaces currently still not enough to provide truly 

independent mobility for substantial number of person with 

disabilities. Through research and design wise, the power 

wheelchair to control development along safe and effective 

use of the provision independence and self-use mobility. 

This project will provide disability weight 

innovative solutions to handle the wheelchairs to use voice 

interface. The main part of the design is to control the 

motion of the wheelchair. There are four condition of 

motions are considered, moving forward, moving in reverse 

direction, moving to the left and moving to the right. There 

are four condition of motions are considered, moving 

forward, moving in reverse direction, moving to the left and 

moving to the right. 

II. LITERATURE SURVEY 

An intelligent motorized wheelchair for handicapped person 

using voice technology and our goal is to move towards 

making accessible manipulation of everyday objectives to 

individuals with the motor impairment. 

[1] It can be controlled through simple voice 

commands using voice controller. A voice recognition 

application which is interfaced with motors through 

microcontroller. We are using Hidden Markov Model 

algorithm (HMM). A novel approach is proposed in this 

paper to impart intelligence to a low cost smart wheelchair 

based on Embedded C system. 

[2] An intelligent motorized wheelchair for 

handicapped person using voice technology. Our goal is to 

move towards making accessible to manipulate everyday 

objects to the individuals with motor impairments. It can be 

controlled through simple voice commands using voice 

controller. A voice recognition application which is 

interfaced with motors through microcontroller. We are 

using Hidden Markov Model algorithm (HMM). 

[3] AVR Microcontroller and voice recognition 

processors as well as touch screen is used for acquiring and 

distinguishing the command for controlling the motion of a 

wheelchair. The direction of the wheelchair now it can be 

selected using the specific voice commands. For speech 

impaired and mentally disabled people, touch screen based 

and Brain Computer Interface are used. The design has 

many advantages like safety, comfort, energy saving etc. 
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III. PROPOSED SYSTEM 

The project aims at controlling a wheelchair by means of 

human voice. AVR Atmega8 is the brain of the control 

circuit. The voice recognition is done via phone and is 

connected to the wheelchair system via Bluetooth DC 

motors are used to drive the wheelchair. The driving 

mechanism used is chain drive. Two 12V, 5Ah 

maintenance-free, lead acid batteries are used. Switching of 

appliances such as fan or light is made via the voice control. 

The voice from phone is transferred to the system via a 

bluetooth device. Here the bluetooth device is connected to 

the receiver pin PD0 of the microcontroller Atmega8. The 

motor driver circuit and the radio frequency transmitter are 

connected to the digital pins of the microcontroller. The 

microcontroller is initially dumped with the program 

generated in the compiler. According to this program, the 

controller has to signal the driver circuits and the RF 

transmitter based on the signal from the Bluetooth. The 

power supply block is powered by a 12v, 5 ah lead acid 

battery. This battery can be recharged. The RF receiver 

section consists of two relays which will switch the fan and 

light respectively. 

 
Fig. 1: Block diagram of proposed system 

There are four condition of motions are considered, 

moving forward, moving in reverse direction, moving to the 

left and moving to the right. 

In the fig 1 Bluetooth device is connected to the 

receiver pin PD0 of the microcontroller Atmega8. The 

motor driver circuit and the radio frequency transmitter are 

connected to the digital pins of the microcontroller. 

According to this program, the controller has to signal the 

driver circuits and the RF transmitter based on the signal 

from the Bluetooth. The power supply block is powered by a 

12V, 5Amp lead acid battery. This battery can be recharged. 

 
Fig 2. RF Receiver Section 

In the fig 2 RF receiver section consists of two 

relays which will switch the fan and light respectively. 

IV. HARDWARE IMPLEMENTATION 

 
Fig 3. Hardware Implementaiton 

V. ATMEGA 8 MICROCONTROLLER 

 
Fig. 4: ATmega8 Microcontroller 

In the fig 3.3.1 the AVR is a modified Harvard 

architecture8-bitRISC single chip microcontroller which 

was developed by Atmel in 1996. The AVR was one of the 

first microcontroller families to use on-chip flash memory 

for program storage, as opposed to one-time programmable 

ROM, EPROM, or EEPROM used by other microcontrollers 

at the time. 

VI. BLUETOOTH MODULE 

The Bluetooth wireless technology has become very popular 

and it is one of the fastest growing fields in the wireless 

technology. It is important to learn the HC 05 Bluetooth 

module interfacing with the microcontroller. 

HC 05 Bluetooth is a wireless communication 

protocol. It is used in two devices as a sending and receiving 

the information. The Bluetooth is free to use in the wireless 

communication protocol as the range of the Bluetooth is less 

than the other wireless communication protocol. The 

Bluetooth operates at the frequency of the 2.41GHz and also 

used in many small ranges of applications. 

VII. RF MODULE 

The wireless systems designer has two overriding 

constraints: it must operate over a certain distance and 
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transfer a certain amount of information within a data rate. 

The RF modules are very small in dimension and have a 

wide operating voltage range i.e. 3V to 2V. Transmitter and 

the receiver are duly interfaced to two microcontrollers for 

data transfer. 

VIII. MOTOR DRIVER 

L293D is a typical Motor driver or Motor driver IC which 

allows DC motor to drive in either direction. L293D is a 16-

pin IC which can control a set of two DC motors 

simultaneously in any direction. It means that you can 

control two DC motor with a single L293D IC. Dual H-

bridge Motor Driver integrated Circuit. The L293D can 

drive small and quiet big motors. 

IX. SOFTWARE DESIGN 

AVRs have been used in various automotive applications 

such as security, safety, power train and entertainment 

systems. Atmel has recently launched a new publication 

"Atmel Automotive Compilation" to help developers with 

automotive applications. Some current usages are in BMW, 

Daimler- Chrysler and TRW. 

The Arduino physical computing platform is based 

on an ATmega328 microcontroller (ATmega168 or 

ATmega8 in older board versions than the Diecimila). 

Implementation: 

 
Fig, 5: Window for choosing Target Device 

Next, Micro Vision must be instructed to generate a 

HEX file upon program compilation. A HEX file is a 

standard file format for storing executable code that is to be 

loaded onto the microcontroller. In the “Project Workspace” 

pane at the left, right–click on “Target 1” and select “Options 

for ‘Target 1’ ”.Under the “Output” tab of the resulting 

options dialog, ensure that both the “Create Executable” and 

“Create HEX File” options are checked. Then click “OK”. 

 
Fig. 6: Project options dialogue 

Next, a file must be added to the project that will 

contain the project code. To do this, expand the “Target 1” 

heading, right–click on the “Source Group 1” folder, and 

select “Add file.” Create a new blank file (the file name 

should end in “.asm”), select it, and click “Add.” The new 

file should now appear in the “Project Workspace” pane 

under the “Source Group 1” folder. Double-click on the 

newly created file to open it in the editor. All code for this 

lab will go in this file. To compile the program, first save all 

source files by clicking on the “Save All” button, and then 

click on the “Rebuild All Target Files” to compile the 

program as shown in the figure below. If any errors or 

warnings occur during compilation, they will be displayed in 

the output window at the bottom of the screen. 

 
Fig. 7: Project workspace pane 

 
Fig. 8: “Save All” and “Build All Target Files” Buttons 
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Fig. 9: μVision3 Debugger window 

After the design and development parts are 

completed, some testing and analysis are done. This includes 

testing on the accuracy of the system and wheelchair 

velocity. 

 

X. ACCURACY FOR SPEECH RECOGNITION USING ANDROID 

APP 

A. Condition 1: Silent Area 

This experiment was conducted in a room which is in quiet 

condition to affect the result of the experiment. Experiment 

purpose is to find out the accuracy of the Android app in 

different conditions. The things that need to ready are 

android phone, voice recognition app and paper to write the 

result. 

 

 
Fig 1.0: Graph of Accuracy of voice recognition through 

Android app 

From the graph result, we can find out that the voice 

recognition android app accuracy is less when assign the 

commands in the noisy area. That means the voice controlled 

wheelchair system has less control when in the noisy 

condition. 

XI. CONCLUSION & FUTURE SCOPE 

As a conclusion, the objectives for this project were covered 

and achieved. This is done by implementing voice 

recognition android app for acquiring and distinguishing the 

command for controlling the motion of a wheelchair. The 

speed and direction of the wheelchair now can be selected 

using the specified commands. Thus the only thing needed to 

ride the wheelchair is to have voice. Besides that, the 

development of this project is done with less cost and 

affordable. 

The proposed model uses advanced hardware which 

not only processes the voice but also controls the motors. 

Thus reducing the number of hardware and decreasing the 

cost. The processor used is robust and has high processing 

time, which reduces the response time. The ideas suggested 

in the proposed model makes the product even more 

intelligent. Thus, this model is more advanced as it increases 

the user comfort and also reduces the cost. Automated 

wheelchair can be used to help handicapped people, 

especially those who are not able to move. The intelligent 

wheelchair helps the severely disabled people to lead their 

life in an uncomplicated way. The low cost of the assembly 

of this intelligent robotic wheelchair is really a boon for the 

general public. 

As a conclusion, the objectives for this project were 

covered and achieved. This is done by implementing voice 

recognition android app for acquiring and distinguishing the 

command for controlling the motion of a wheelchair. The 

speed and direction of the wheelchair now can be selected 

using the specified commands. Thus the only thing needed to 

ride the wheelchair is to have voice. Besides that, the 

development of this project is done with less cost and 

affordable. 

The proposed model uses advanced hardware which 

not only processes the voice but also controls the motors. 

Thus reducing the number of hardware and decreasing the 

cost. The processor used is robust and has high processing 

time, which reduces the response time. The ideas suggested 

in the proposed model makes the product even more 

intelligent. Thus, this model is more advanced as it increases 

the user comfort and also reduces the cost. Automated 
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wheelchair can be used to help handicapped people, 

especially those who are not able to move. The intelligent 

wheelchair helps the severely disabled people to lead their 

life in an uncomplicated way. The low cost of the assembly 

of this intelligent robotic wheelchair is really a boon for the 

general public. 
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