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ABSTRACT

The aim of this paper is to prepare a Hand Gesture Controlled Wheelchair for the physically disabled people who

face difficulty in moving from one place to another in day today life. These days joystick controlled wheel chair is

available in the market whose cost range between Rs 80,000 to Rs 150,000. We have prepared this Hand Gesture

Controlled Wheelchair in Rs 22,000. An accelerometer is used as a sensor which gives an analog signal on its

movement in any of the 6 axis directions, that is positive X axis, negative X axis, positive Y axis, negative Y axis,

positive Z axis, negative Z axis. In this project we have considered X and Y axis for the direction.

Further the input from sensor is given to encoder which sends the data wirelessly through the transmitter, then the

data is received at the receiver end and the sensor data is decoded and finally given to microcontroller. Based on

data received the from accelerometer the microcontroller sends the signal accordingly to relays to move the wheelchair

in forward, backward, left, right directions. The accelerometer used here is MEMS (micro-electromechanical system).

1. INTRODUCTION

This research paper is an advance approach of changing the physical gesture of hand into the electrical signal

and then to process that signal into digital signal of appropriate magnitude and to be transmitted through the

transmitter. This paper provides an instrumental solution to the people who have difficulty in moving or their

body part has paralyzed, or they have lost their limb in an accident. This wheelchair is going to bring a

paradigm shift between man and machine. Where this machine will be working on the user commands, we

can also say its human machine interface. With the growth of technology there has always been an effort to use

the technology for the betterment of mankind. Time and again the technocrats of the world had proved their

metal in bringing the comfort to the people who are in need with the help of technology. Bringing the technology

and economy parallel to each other is paramount aim of this paper. Also to build a Hand Gesture Wheelchair

which has sound technology but low in cost is the primary concern.

Today in this modern era around world’s 10 percents, around 650 million people are suffering from

physical disability. In order to make their life bit easier we decided to make a hand gesture controlled wheel

chair which will be working on the gesture of their hand. The wheel chair is wireless and has a range of 200

yards. It means a person can control his wheelchair from 200 yards away. He can call his chair while sitting

from one place irrespective of weather conditions.

The disabled people always find difficulties in moving from one room to another and even to do that the

handicapped person was dependent on someone else who will push the wheelchair manually and take the

handicapped person from one place to another. Now with the Hand Gesture Controlled Wheelchair the

handicapped person is independent and he need not to ask for help from any other person to move his

wheelchair. Just with the movement of his hand the handicapped person is able to move from one place to

another without needing anyone’s assistance which also makes him self-dependent.
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2. NEED OF PROJECT

The percentage of disabled people has increased in both rural and urban part of India. The disability could

be by birth or due to some medical or accidental reason. The aim of this paper is to make a hand gesture

controlled wheel chair using accelerometer as sensor to help the physically disabled people in moving from

one place to another just by giving direction from the hand. Today in India many people are suffering from

disability, there are people whose lower half of the body is paralyzed. This Wheelchair will add on to the

comfort and make the life of people bit easier. Around 5436604 people are affected from movement disability.

Percentage of population which suffers from different disabilities is shown in graph below. Out of total

disability maximum people suffers from disability in movement.

Figure 1: Receiver circuit of wheel chair with control unit

Figure 2: Percentage of people suffering from different kind of disability

Benefits to people who are:

a. Paralytic person.

b. Those who crawl.
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c. Those who walk with the help of aid.

d. Those have acute and permanent problems of joints/muscles.

e. Those who have stiffness or tightness in movement or have loose, involuntary movements or tremors

of the body or have fragile bones.

f. Those who have difficulty balancing and coordinating body movement.

g. Those who have loss of sensation in body due to paralysis, Leprosy etc.

h. Those who have deformity of body like hunch back or are dwarf.

3. TECHNOLOGY USED

In this Hand Gesture Controlled Wheelchair an ADXL335 accelerometer is used as a sensor which will be

giving analog signal on moving it in X, Y, Z axis respectively. An operational amplifier is used as a comparator

to convert the analog signal into the digital signal. Radio Frequency transmitter of 434 Mhz frequency is

used to transmit the signal wirelessly. Before sending, the data is encoded with an encoder IC HT12E with

secured address so as to avoid its interference from other device.

Figure 3: Hand gesture circuit with accelerometer and transmitter

After that the signal is sent wirelessly. Now the receiver receives the signal and then it is processed

trough decoder so as to decode the signal further the data received through receiver is sent to

microcontroller as an input. On receiving the input the signal the microcontroller compares the data

which is preinstalled in the controller. If the input data matches the preinstalled data then the signal is

given to L293D IC on receiving the signal the L293D IC gives the signal to relays and then the

wheelchair starts moving. We chose ADXL335 accelerometer as the sensing device because it records

even the minute changes. The first challenge is to calibrate the accelerometer according to the needs

of project so that we can precisely control the motion of wheels and for that we use variable resistors

and check the output for different values of voltages which we changed by using variable resistance.

We use comparators to compare the two inputs and give the result accordingly. We also have to adjust

the tilting angle as per the motion of hand. After taking various values we set the reference values of

the comparator as:
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89S52 microcontroller is used for interfacing of receiver module and controlling of the motors. The

image of main control board is shown below.

Direction Reference Voltage

Forward 1.15 V

Backward 1.92 V

Right 1.85 V

Left 1.76 V

Figure 4: Reference value of comparator circuit Connected to accelerometer

Figure 5: Overall circuit of wheelchair that controls the motion of motor

4. FLOW CHART

Figure 6: Flowchart of processing of signals
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5. MOTOR USED

The motor used in the wheelchair is permanent magnet 24 volt DC motor of 17 watt. During no load

condition each motor consumes 0.73 ampere current while on full load each motor consumes 9.61 ampere

of current. The motor has inbuilt gear so as to increase the torque, the shaft of the motor moves with speed

of 60 rpm. These motors are used in viper of the truck and cars they can work in any hostile terrains, like the

mountains or the deserts and advantage of using this motor is that thy requires very less maintenance in

comparison to other motors.

Figure 7: Permanent magnet DC motor used in wheelchair

6. WORKING DIRECTION OF WHEELCHAIR

Direction of hand gesture Movement of left Motor Movement of right Motor

Forward Forward Forward

Backward Backward Backward

Right Forward Stop

Left Stop Forward

Figure 8: Direction motor with respect to direction of hand gesture

When both the wheels of wheelchair rotate in forward direction then the wheelchair moves in forward

direction. When both the wheel rotates in reverse direction then the wheel chair moves in backward direction.

When left motor rotates and right motor shaft is stationary then the wheelchair moves in right direction,

and when right motor rotates and left motor is stationary then the wheelchair moves in left direction.

7. RESULT

Components Input voltage supplied

Motors 24 volts

IC7805 11.91 volts

IC 7812 11.91 volts

ADXL 4.90 volt
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LM324 4.90 volt

HT12E 4.90 volt

Transmitter module 4.90 volt

HT12D 4.96 volt

Receiver module 4.96 volt

89S52 micro controller 4.96 volt

L293d 11.91, 4.96 volt

Relays 11.91 volt

Figure 9: Components and input voltage supplied to them

Components Input voltage supplied

(contd... Fig. 9)

8. FUTURE SCOPE

The hand gesture wheelchair has the ability to bridge the gap between man and machine. Further this hand

gesture can be changed to speech and brain signal recognition which will be a battle winning factor for all

those people whose whole body is paralyzed. We can further improve wheelchairs by making it with low

cost and high accuracy which are operating by a wireless remote with various different sensors. Output of

various different purpose sensors can be applied to high frequency and accurate wireless transmitter circuit

and can received at wheelchair circuit by receiver circuitry. So that harmonics can be reduced and system

becomes more robust and lossless. Instead of using acceleration motion with hands we can also use head

movement also to control wheel chair direction or we can use eye retina using optical sensor to move

wheelchair in different direction. Using retina movement we would be able to drive a wheelchair. We can

use voice command IC to interface our voice signals with microcontroller to move wheelchair. So computer

interfacing may not be needed. The voice stored in IC could be sufficient to analyze speaker’s voice

Command. Various safety measurements can also be installed on wheel chair like GPS system to track the

wheelchair and its user, GSM system to get any important and emergency message form wheelchair user.

9. CONCLUSION

The wheelchair is fully capable of carrying the load up to 110Kg, and moving in accordance to the gesture

given by the person who is using the wheel chair. Certain improvisation and improvement can be done to

make the wheelchair more reachable to those whose whole body is paralyzed. Certain eyes gesture or brain

signals reader can be imparted on the wheelchair system so as to make it better.
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Movement of Threshold angle of

wheelchair hand gesture

Forward 25 Degree forward

Backward 35 Degree backward

Stop 0 Degree

Left 30 Degree left

Right 30 degree right

Figure 10: Direction of movement of wheelchair on minimum threshold angle
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