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Abstract: This paper represents an important issue with accumulating separate fundamental mechanisms through the 

wheelchair for the handicapped persons as world is getting tired by seeing the handicapped scenarios for accidental or natural 

circumstances. Our job is to provide them a pretty easier life with the invention of this modified wheelchair. This chair consists 

of some important section of project for the handicapped person where all the belongings have been powered by mainly 

Arduino Uno. Along with this some additional devices like sensor, microcontroller, Bluetooth module, buzzed module and 

Android software have been used to fulfil the requirement. The chair moves with the directions of the navigation keys from 

Android mobile. For the deaf person a display has been used with a view to making better communication level with others by 

the voice command from Android mobile software. Besides, it can detect the obstacle from the front position for better 

justification of the user. However, this chair is sensible in detecting the hole or crack from the front position of the chair. 

Sensing living being from the front position is also a responsible duty which will be helpful for blind person indeed. Not only 

this but also a strong automation system has been provided to control the home appliances with the help of Android software. 

A 12.5 volt 1 Amp and 5V Battery have been used to power the tasks. This intelligent chair can carry up to 150 kilogram 

weight which will make a revolution indeed. The entire cost for this job was TK 13500 BDT (150 USD). 
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1. Introduction 

Today’s world has become more and more comfortable for 

people. In a target to do something for the disabled person, 

this research team conjunct of three universities made an 

innovative wheelchair project. The project work has the 

capability in making the life of handicapped persons quite 

easier throughout the world. The mechanism access to make 

the entire project perfectly by accumulation of different 

codes and project along with the fundamental methodology 

of particular equipment is not very difficult to acquire. The 

Arduino Uno simulated code reach with 5V from the source 

to meet with connection of movement of wheelchair [1-8].  

Relay is activated to run two motors with the mechanism 

of the code powered by the 12.53V 1 Amp battery. Apart 

from this, the 12×6 display is activated through arduino to 

meet with voice command via app [9-13]. In another research, 

solar cells are using to generate energy and also a storage 

system of Lithium Ion battery was used. An automated 

robotic system can be chosen for the development of this 

newest type of wheelchairs [14-19]. Here, Arduino activate 

the Bluetooth HC-05 for receiving the voice as character for 

the display and make the communication as well. For sensing 

the obstacle and crack, Sonar, IR, PIR sensors have been 

used to indicate the distance, build a strong signal for hole 

and living being as well. All of them are powered by Arduino 

except crack sensing part with particular codes. The home 

automation system has been developed with the Arduino also 

with less sophisticated mechanism [20-23]. 
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2. Block Diagram 

This research team have tried our utmost to gradually build 

up the wheelchair and so the most updated equipment and 

system to the arrangement were added. 

 

Figure 1. Block diagram of accumulated features of Android control wheelchair movement and home automation. 

 

Figure 2. Block diagram of accumulated features of Android control voice to display and Living being sensing PIR. 

 

Figure 3. Block diagram of obstacle sensing using sonar (top) and crack sensing using IR (bottom). 
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2.1. Theory and Methodology 

Using the input voltage from the Arduino board (VIN) as 

an external power source, android control based movement 

of wheelchair is accomplished. It powered the components 

and other belongings. It is supplied by USB or another 

regulated 5V supply. A 3.3 volt supply generated by the on-

board regulator carries out the power supply finally. The 

signal generated from Android mobile is transmitted and 

received by 2.4GHz radio transceiver and base-band. 

According to the user's navigation it switches the relay pin as 

set in the code and turns two motor on for the forward 

direction and for the left directed movement the specific pin 

of relay turns on and left motor will be turned on and right 

motor will be turned off. The opposite scenario happens for 

right directed path movement. 

For displaying the voice command via 16×2 matrix and 5 

x 8 dots with cursor, converted text are showed according to 

the direction of Built-in controller. It requires  +5V or 

+3V power supply. The 1/16 duty cycle and B/L to be driven 

by pin 1, pin 2 or pin 15, pin 16. Again coded arduino uno 

module transmits and receives the voice both via Bluetooth 

module. 

It offers excellent non-contact range detection with high 

accuracy and stable readings in  an easy-to-use package. 

The ultrasonic sensor (SONAR) detects the obstacles from 

2cm to 400 cm or 1” to 13 feet with the mechanism of sonar 

detection. Its operation is not affected by sunlight or black 

material. The requirement of 2 pins of the Arduino’s digital 

pins was connected so far. The Effectual Angle <15° and 

measuring 30° with sensing the pulse with frequency sending 

(TRIG), receiving (ECHO) time are operated by +5V. With 

the time, the distance of the object is observed. If no object 

has been detected, the pulses are not received back, so the 

echo pin returns no pulse or a 0. 

Atmega32 was programmed by Serial peripheral interface 

or by Parallel programming. 32 Programmable I/O and Lines 

40-pin PDIP lines, 44-lead TQFP, and 44-pad MLF were 

used through the burned ATmega32 microcontroller based 

circuit which is operated by an external 4.5V operated 

voltage. The coded micro controller get the directions and 

activate the IR sensor to motivate the sensing light ray for the 

surface in front of the wheelchair which will be received by 

the photodiode and make a sense with strong signal if and 

only if it finds no surface as well as any hole or crack. 

As soon as the digital pulse High voltage is triggered for 

detecting the heat from blood of living being, a buzzer 

module sense through some time being. It helps to be 

informed about get rid of accidental issues from the front side 

of the chair for the user who cannot see. The voltage is low in 

the case of no motion detected. Its range is up to 20 feet (6 

meters) as well as 110° x 70° detection range. 

Home automation is powered by coded arduino uno 

+5V.For the home automation procedure a coded arduino 

uno has been used where relay pin is connected with the 

arduino and load as well. This process goes to +5V from the 

USB of arduino. By the direction of coded arduino the 

ANDROID application sends the signal and receives the 

signal via Bluetooth module. Thus the load can be controlled 

so far. 

2.2. Pseudo Code 

Accumulated code of Android control wheelchair and 

home automation has been described below: 

Firstly  

Define pin 2 for Relay 1 

Define pin 3 for Relay 2 

Define pin 4 for Relay 3 

Define pin 5 for Relay 4 

Define Pin 1 for TX in Bluetooth Module 

Define Pin 0 for RX in Bluetooth Module 

Serial begins 9600MHz for Bluetooth 

Module 

If 

State = A 

Relay 1 = ON 

Light will be ON 

Else if 

State = a 

Relay 1 = Off 

Light will be off 

Else if 

State = B 

Relay 2= ON 

Fan will be ON 

Else if 

State = b 

Relay 2 = Off 

Fan will be off 

Else if 

State = 1 

Relay 3 = ON and Relay 4 = ON 

Wheelchair will go Forward direction 

Else if 

State = 2 

Relay 3 = Off and Relay 4 = On 

Wheelchair will turn left direction 

Else if 

State = 3 

Relay 3 = Off and Relay 4 = Off 

Wheelchair will stop 

Else 

State = 4 

Relay 3 = On and Relay 4 = Off 

Wheelchair will turn right direction 

Now the code of obstacle Sensing part is written below: 

Firstly 

Define Pin 11 for RS in LCD 

Define Pin 10 for EN in LCD 

Define Pin 5 for D4 in LCD 

Define Pin 4 for D5 in LCD 

Define Pin 3 for D6 in LCD 
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Define Pin 2 for D7 in LCD 

Define Pin 8 for Trig in sonar 

Define Pin 9 for Echo in sonar 

If 

Trig pin = Low and Echo pin = High 

Calculate distance in Cm = duration*0.034/2 

Calculate distance in Inch = duration*0.0133/2 

Show obstacle distance in LCD display delay 10ms. 

2.3. Accumulated Code of Voice Commanded LCD Display 

and PIR 

The used code for accumulation of voice commands are 

described below: 

The used code for accumulation of voice commands are 

described below: 

Firstly  

Define pin 9 for PIR input 

Define Pin 10 for Buzzer 

Define Pin 12 for RS in LCD 

Define Pin 11 for EN in LCD 

Define Pin 5 for D4 in LCD 

Define Pin 4 for D5 in LCD 

Define Pin 3 for D6 in LCD 

Define Pin 2 for D7 in LCD 

Define Pin 1 for TX in Bluetooth Module 

Define Pin 0 for RX in Bluetooth Module 

Serial begin 9600MHz for Bluetooth Module 

If 

Pin 9 = High, Buzzer will be ON 

Delay 150ms 

Else if 

Pin 9 = Low, Buzzer will be OFF 

Else if 

Pin 0 for RX in Bluetooth Module receive any message 

LCD display show the message 

Else 

LCD display will be blank 

3. Individual Circuit Diagram 

Each individual circuit diagrams can clarify the operation 

done by the wheelchair. 

 

Figure 4. Individual circuit diagrams of Android control wheelchair movement (top left), Android control home automation (top right), Android control voice 

command display (middle left), living being sensing (middle right), obstacle sensing (bottom left) and crack detection respectively (Bottom right). 
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Figure 5. Intelligent Wheelchair (Side, Top, Back and Front view). 

Hardware connections and outcomes as well as Individual outcomes has discussed on the following paragraphs. 

4. Android Control Wheelchair Movement and Home Automation 

Now, it can be called like a smart-phone compatible device as it can be controlled by any android system’s phone. 

 

Figure 6. Using android software relay pin as well as movement of wheelchair and home appliances control. 
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Figure 7. The circuit connection of sonar and obstacle sensing via LCD display (row 1), The circuit connection and using mobile directed voice showed in 

LCD display (row 2), Circuit connection of crack sensing and signalling through LED while no hole/crack found (row 3). 

5. Approximate Cost 

The estimation and expenses for the necessary equipment 

is mentioned below: 

Table 1. Cost of constructing the wheelchair. 

No. Material Name Quantity Price (In BDT) 

1 Wheelchair 1 2000 

2 Motor 12V 2 5000 

3 Arduino Uno 3 600 

4 Atmega32 1 200 

5 LCD display 2 400 

6 Bluetooth Module 2 1000 

7 Relay Module 1 250 

8 Buzzer Module 1 30 

9 Sonar 1 150 

10 IR 1 150 

11 PIR 1 150 

12 Battery 12V 1 3000 

13 Bread Board 2 360 

14 Registers 5 10 

15 LED and Jumper Wire 1 200 

Total 13500 

6. Advantage over Traditional 

Wheelchair 

This wheel chair does not require hand motivated motion. 

Rather by using an android smart phone with specific 

application, this wheelchair can be moved easily in the 

desired direction Independence can be felt which is almost 

similar to walk. Handicapped people are quite sufferer to 

make a communication with others. Especially for the people 

with auditory disability, likewise the targeted goal was 

achieved by making the wheelchair with an Android control 

software based operation system where the directions, 

messages or voice can be seen by the user easily. User can 

also use this option for communication. However, this chair 

has identification mechanism for the safety of handicapped 

people. The sensing system of distance about the obstacle, 

identification of the living beings and detection of crack on 

the surface provide more safety. This wheel chair provides 

the home automation system as an extra ordinary function 

indeed. For enjoying the outdoors, one can enjoy picnics with 

friends at the park, explore park trails, bird watch, shopping 

at favourite stores, dine at restaurants, travel, visit friends and 

family and much more. Wheelchairs provide the user with a 

more active lifestyle that usually results in a happier, 

healthier more positive outlook on life. 

7. Conclusion 

This bright and innovative design will help for the 

handicapped person along with reducing the sophisticated 

life style of those types of patient. The principal job will be 

too helpful for the users so far for the revolution obviously 

this chair has to be further developed and manufactured. The 

world will see the continuous invention with pioneering 

Excellences. For higher strength of the body composite 

materials can be used. An automation robotic system with the 

help of artificial intelligence can be used to make a helper for 

the handicap person.  

Future Work Plans 

The future robotic wheelchair can be developed as it can 

learn the layout of its environment (hospital, rehabilitation 
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centre, home, etc.) through a directed tour given by the user 

or the user’s caregivers. Subsequently, the wheelchair can 

move to any previously-named location under voice 

command (e.g., "Take me to the cafeteria"). This technology 

is appropriate for people who have lost mobility due to brain 

injury or the loss of limbs, but who retain speech and using 

GPS system. The technology can be enhanced with Tongue 

Motion Driver to move the chair by the movement of tongue 

which will be easier for totally paradise people. It can be 

modified by gesture technology or voice commanded 

technology. The technology can also enhance safety for users 

modified by caterpillar tracks which can be used through 

stairs. Again for the movement in outside this wheelchair can 

be built up with the operation of GSM for perfect 

communication of the user with others. Moreover, a 

photovoltaic thin film solar cell can be fabricated because it 

is cheap and the energy consumption will be reduced.  
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