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Abstract— This paper describes the design of a smart, 

motorized, voice operated wheelchair using embedded 

system. Proposed design supports voice activation system for 

physically disabled persons incorporating manual operation. 

Microcontroller and speaker dependent voice recognition 

processor have been used to support the navigation of the 

wheel chair. The direction and velocity of the chair are 

controlled by pre-defined voice commands. By using speech 

recognition technique for controlling the wheelchair, we have 

to speak into the microphone and the microcontroller follows 

the commands and performs the operations on the Dc motor. 

This enables patient with limited control over their limbs to 

navigate using voice commands. 
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I. INTRODUCTION 

The main objective is to design a system which provides 

solution for the physically handicapped (challenged) people 

those who can’t move by themselves, using speech 

commands by interfacing the Speech Recognition kit with 

microcontroller and wheel chair. The voice commands are 

given to the speech recognition kit with the help of mic and 

the wheel chair moves according to given directions. The 

movement of the wheelchair is controlled by the motors and 

motor drivers connected to the wheels of the chair. The 

interfacing between speech recognition kit and motors is done 

by microcontroller. Here in this project the microcontroller 

used is ATMEGA32 for receiver and ATMEGA162 for 

transmitter. This concept was taken in this paper to reduce the 

human efforts in driving 

A wheelchair fitted with obstacle sensor to achieve 

some independent mobility when any obstacle is there in front 

of wheelchair. The obstacle sensor will help the rider control 

the wheelchair by taking over some of the decision for 

steering and avoiding objects until user is able to handle the 

job. The voice command is a person dependent, the voice 

command we provide to the microcontroller is person 

dependent this is the major advantage of this speech 

recognition IC. The system comprises of transmitting section 

and receiving section. . Initially, the voice command is stored 

in the data base with the help of the function keys. Then the 

input voice commands are transmitted through wireless. The 

voice received is processed in the voice recognition system 

where the feature of the voice command is extracted and 

matched with the existing sample in the database. The module 

recognizes the voice and sends control messages to the 

microcontroller. The proposed Speech Recognition Based 

Wheelchair Operation allows physically disabled person to 

control the wheelchair easily without the need to use hands. 

II. BACKGROUND AND LITERATURE SURVEY 

People have disabilities with their hands, foot and lower 

extremities because of which they are unable to perform 

regular tasks. Many technologies are available to overcome 

this problem. To overcome this problem, there are several 

applications in the market which help handicapped people to 

perform their tasks. [1] 

Several studies have shown that the independent 

mobility, which includes power wheelchair, manual 

wheelchair and walker access the benefit to both children and 

adults. Independent mobility reduces dependence on 

caregivers and family members and promotes feelings of self-

reliance. Impaired mobility often results in decreased 

opportunities to socialize, which leads to social isolation, 

anxiety and depression. While the needs of many individuals 

with disabilities can be satisfied with traditional manual or 

power wheelchair, a segment of the disabled community finds 

it difficult or impossible to use wheelchairs independently. 

This population includes individuals with low vision, 

cognitive deficits, etc. [2] 

The proposed voice-operated wheelchair would 

bring more convenience for the disabled people. The 

technology can also enhance safety for users who use 

ordinary joystick-controlled powered wheelchairs, by 

preventing collisions with walls, fixed objects, furniture and 

other people. [3] 

III. BLOCK DIAGRAM 

 
Fig. 1: Functioning of Transmitter 

 
Fig. 2: Functioning of Receiver 

IV. WORKING OPERATION 

In this model, voice recognition system is used as user 

interface. The block diagram of the voice operated wheelchair 

system is shown in figure 1. Here we are creating a speech 

recognition based wheel chair for handicapped patients. The 
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patients who cannot walk and have to use a wheel chair can 

steer the wheel chair by their voice. Here in our project there 

is one input device i.e., mic which takes input from the user 

in the form of speech, speech recognition system recognize 

the input word spoken from mic. On receiving the Signal the 

microcontroller directs the motors through the control circuit. 

In this, two DC high torque stepper motors are used for 

controlling the two wheels of the chair independently. These 

stepper motor are very useful for rotating in a particular 

angles. If a user wants to rotate its motor in 30 just he has to 

give a command to a motor by a simple program and motor 

shaft will move to that particular angle. This mechanism will 

be very useful in rotating the wheelchair left or right at 

particular angle which user wants to rotate it. 

 
Table 1: Common Words and its Operations 

 
Fig. 3: flowchart of the commands 

A. Voice Recognition 

The voice recognition module is capable of operating in 

speaker dependent voice recognition mode. In voice 

recognition mode, first, the voice is recorded to the IC with 

the help of a directly connected microphone at analog 

Interface: 3.5mm mono-channel microphone connector + 

microphone pin interface the input terminal of voice 

recognition module keeping the mode selection key in the 

record mode. In this way 15 0.9- second long words or 

phrases can be recorded into the memory. After training the 

voice recognition IC like above the mode selection key is 

switched to voice input mode. Here at a particular instant the 

speech through the microphone is compared with the 

recorded sound and according to that digital output is 

generated. The output of voice recognition IC is then 

nourished to the digital input ports of the ATMEGA 162 

microcontroller in the transmitter section and then to the RF 

receiver which in turn nourished to the ATMEGA 16 in the 

receiver section. The microcontroller on receiving the Signal 

directs the motors through the control circuit. The control of 

speed and direction are done in this way. The change of 

direction is achieved by changing the direction of current 

flow through the motor and speed control is achieved by 

varying the current through the motor. Speech recognition is 

allocated into two types: 1) speaker dependent 2) speaker 

independent. Here the speaker dependent module is taught by 

the particular user who will be using the system. This module 

is capable of achieving a high command count and better than 

95% precision for word to be recognized. Speaker 

independent module is the module who trained to respond to 

a word irrespective of who speaks. so the system must 

respond to a huge range of speech pattern of the target word. 

Speech recognition module receives voice commands of the 

user and sends binary code corresponding to the received 

command to the microcontroller. 

B. H-Bridge L293D Using Motor Driving Circuit 

The L293D is a popular motor driver IC that is usable from 6 

to12V, at up to 1A total output current. By itself, the IC is 

somewhat difficult to wire and use, but the Compact L293D 

Motor Driver makes it much more convenient to use. 

L293D contains two inbuilt H-bridge driver circuits. 

In its common mode of operation, two DC motors can be 

driven simultaneously, both in forward and reverse direction. 

The motor operations of two motors can be controlled by 

input logic at pins. Input logic 00 or 11 will stop the 

corresponding motor. Logic 01 and 10 will rotate it in 

clockwise and anticlockwise directions, respectively. 
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V. FUTURE SCOPE 

For future technology wheelchair would be fully autonomous 

that will move automatic based on the user expression and 

behavior. That should be fully automatic and wireless. In this 

project firstly we are working on the voice based automatic 

wheelchair and after that we will combine upcoming latest 

technology like software based that will be controlled by 

computer and GSM mobile phones. After that we are thinking 

on putting a biometric feature in it that should be little bit 

secured for the user. 

VI. CONCLUSION 

This project pays to the self-dependency of physically 

challenged, handicapped and paralyzed and older people. It 

reduces the manual effort for a attaining and distinguishing 

the command for controlling the motion of a wheelchair by 

specified commands. Thus the only thing needed to ride the 

wheelchair is to have a trained voice. Further that, the 

development of this project is done with less cost and 

affordable. This wheelchair can be used to help handicapped 

people, especially those who are not able to move. This 

project consist of complete addition of the electronic circuits 

the hardware designing and software knowledge. Various 

related work in the field of automated wheelchair. We are 

implementing automatic wheelchair which has various 

advantages. This wheelchair is affordable to common people. 

We can also add new technology in this wheelchair. This 

system can be made highly efficient and effective. The setup 

for maintaining the wheelchair will be a onetime investment 

for any real life application. The motor drive and control 

system of the prototype intelligent wheelchair has been 

presented. The proposed microcontroller based voice 

operated smart wheelchair would bring more convenience for 

the disabled people, also the wheelchair has function of 

rotating wheelchair by some defined angle that will be very 

useful for the user for taking left or right turn. In future the 

wheelchair will be fully smart it take decision by its own. A 

system that can directly enhanced the lifestyle of a physically 

disabled person in the community is implemented. This 

project has many advantages like safety, comfort, energy 

saving, full automation etc. The technology can also 

enhanced safely for users who use ordinary joystick-

controlled wheelchair, by preventing collision with walls, 

fixed objects, furniture and other people. Thus all the 

drawbacks of the joystick controlled wheelchair are 

overcome by this "voice operated wheelchair". 
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