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Abstract 
This project proposes control of Electric Wheelchairs by using smartphones to help the 
movement of the disabled and the elderly become easier. Although the use of manual 
wheelchairs can meet the needs of some individuals there are also some who have problems 
using these manual wheelchairs due to some factor such as permanent disability in the hands 
and in the case of senior citizens, the lack of energy to move the wheelchair manually. As we 
all know, mobile phones are a necessity nowadays, with almost everyone having them. By 
combining smartphone and Bluetooth technology, this manual wheelchair can be converted 
to Electric wheelchair that can be controlled wirelessly using a smartphone and therefore 
solve the problem mentioned above since it is easy to move the wheelchair around without 
requiring too much energy. This project uses an Arduino as the main controller to control the 
DC motor that is attached to the wheelchair. Several versions of smartphone apps have been 
developed to make sure it’s achieved its objective. In conclusion, this project will be able to 
help those in need to move more easily and independently. 
Keywords: Smartphone, Electric Wheelchair, Android, IOS, Arduino. 
 
Introduction  
The popular type of manual wheelchair now is a pushing type wheelchair which requires the 
user to move the wheel by hand or with the help of someone to push the wheelchair from 
the rear. Although this method has been used and proven to be effective, there are several 
wheelchair users who have trouble moving the wheelchair themselves due to the inability of 
the hand to move the wheel. This is because to move this wheelchair requires quite a lot of 
energy especially if you want to move far and fast. Furthermore, caregivers who help push 
these wheelchairs are also having trouble pushing the wheelchair due to several factors such 
as age and physical weakness. This makes it even more difficult for disability people to move 
around. To overcome this problem, we propose an Electrical Wheelchair, a type of power 
wheelchair which can be moved by electrical power. Users can control the movement of this 
wheelchair by simply using the app on a smartphone that is connected to the Dc motor 
installed on the wheelchair via Bluetooth technology. Main controller for this system is using 
an Arduino mega. This paper will focus on the development of the smartphone apps and 
design system. 
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Problem Statement & Objective 
The use of wheelchairs is intended to facilitate the movement of people with disabilities. 
However, the continuous use of manual wheelchairs for a long time is very tiring not only for 
the wheelchair users but also for the caregivers who help push and move the wheelchair. This 
will make it difficult for people with disabilities to move, especially in case of emergencies 
that require immediate movement and action. 
 
Considering all these factors, this study suggests a new system called “Android/IOS Electric 
Wheelchair” where this manual wheelchair can be moved using electric power and its 
movement can be controlled by using a smartphone.  This new system will use electricity to 
move the wheelchair and solve the problem of using manpower to move the wheelchair. 
 
This study embarks on the following objectives: 
 
1) To reduce the workload of manpower to push and move the manual wheelchair by 
replacing it with electrical power. 
2) To control the movement of the wheelchair by using smartphone apps. 
3) To develop smartphone app 
 
Related Work  
Several studies have been carried out such as controlling the wheelchair using voice-
recognition systems (Rakhi et al., 2016). Similar concept has been applied by another 
researcher by using human voice as input to move the wheelchair (Apsana, Renjitha, 2016). 
Both of these systems use speech recognition technology where users can control the 
movement of the wheelchair just by voice, based on the command that has been set. 
Although this is a good technology, there are weaknesses in terms of input (voice command) 
accuracy especially in relatively noisy areas. The system might not detect the voice command 
or misinterpreted it. 
 
Another project related to wheelchair technology uses the concept of motion detection as 
input (Rakhi et al., 2013; Vishal & Prashanth, 2016). This system uses gesture recognition so 
a handicap person who cannot make use of his hands can drive a chair by head movements. 
Although it uses the latest technology, one of its disadvantages is its relatively expensive cost. 
 
A recent study proposes an android mobile-based wheelchair controller is used. The system 
is designed to control a wheelchair by using an android device like mobile (Balsaraf et al., 
2017). Based on all this research, we propose the system with a slight improvement by 
converting standard manual wheelchair to electric wheelchair and using a user-friendly 
mobile app that is easy to use without neglecting the safety factor. 
 
Propose System 
The main hardware of this system consists of microcontroller Arduino Mega as main 
controller. The smartphone will be used as an input. A set of instructions will be sent using 
the smartphone application to the Arduino board via wireless connection using Bluetooth 
technology. This set of instructions will then be processed by the Arduino control board which 
in turn will control the movement of the DC motor. This in turn allows the user to move the 
wheelchair in the desired direction of movement as an output. 
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Figure 1. Block Diagram of propose Electric Wheelchair 
 
Hardware Requirement 
The main hardware consists of a system that is based on an Arduino MEGA board, Motor 
Driver, 24V DC motor, Bluetooth Module HC-05, and a Smartphone. The smartphone can be 
in android or iOS platform. To power up the motor, a pack of batteries with 24V, 14.4Ah 
capacity are required and 450W power needed for motors. 
 
Software Requirement 
There are two main software used in this project: 
 
1. The android/iOS application is built using Massachusetts Institute of Technology (MIT) 
App Inventor, an open system online visual programming. 
2. Arduino compiler 
 
Model Design 
This Electric Wheelchair design idea considers the comfort and cost that consumers must 
bear. Therefore, for this purpose this design Electric Wheelchair prototype is made by 
modifying the existing manual wheelchair on the market whose size is standard size and 
comfortable for most users. By simply modifying the existing manual wheelchairs, it can also 
reduce costs compared to making special electric wheelchairs from scratch. To convert a 
manual wheelchair to an electric wheelchair, two 24V DC motors are mounted on both sides 
of the wheelchair tires which are connected using chains. The box which contains the 
controller circuit and battery pack will be placed behind the wheelchair to facilitate battery 
replacement, battery charging and even circuit maintenance in the event of a malfunction 
and these control boxes can be easily opened and installed. 

INPUT 
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Figure 2. Model Design of Electric Wheelchair 
 
By default, there are 4 main operations that can be controlled by this electric wheelchair user.  
The operations are as following:  
 
1. Moving Forward 
2. Moving Backward 
3. Turning to the Right 
4. Turning to the left 
 
This wheelchair movement will stop automatically if no input or operation is received through 
the smartphone application.  
 
Result & Discussion 
Figure 3 shows a prototype wheelchair that has been developed. Figure 3 (a) shows the side 
view of the wheelchair where the DC motor and chain are mounted on the wheelchair. This 
installation is permanent and cannot be moved. However, it does not interfere with the 
physical structure of the wheelchair and it can still be folded.  Figure 3 (b) shows the position 
of the control circuit box that houses the circuit as well as the battery pack to control the 
movement of the motor. While Figure 3 (c) shows a control box that can be easily opened for 
the purpose of circuit inspection or battery replacement. The installation of this circuit control 
box is not permanent and is easy to open and reinstall. 
 

 
 
  
  
 
 
 
 
          
                           
 

(a)                                                                   (b)                                            (c) 
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Figure 3. Prototype of Electric Wheelchair  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Graphic User Interface for mobile app 
 

Figure 4 shows the Graphic User Interface for a smartphone application used to control the 
movement of a wheelchair. This is the second version of the development of this smartphone 
control application. The first version only allows regular movement in 4 directions, while for 
the second version there are improvements in terms of movement control by adding a control 
button in the middle where the user can freely control the joystick movement, compared to 
previous version where the direction only limited to 4 movements according to the direction 
of the arrow. Bluetooth connectivity needs to be done first, and the status of this connection 
will be visible on the application interface view. However, this is not the final version as there 
are still some related issues such as unstable connection and there are a few errors when the 
user moves the wheelchair.  
Figure 5 shows a test session controlling this wheelchair using a smartphone application that 
has been developed. Physically, this electric wheelchair has no problems moving according to 
the instruction and can carry loads up to 100kg. However, there are still issues with the 
stability of smartphone applications as already mentioned. 
 
 
 
 
 
 
 
 
(a)                                                                                  (b) 
 
 
 
 
 
 
(c)                                                                             (d) 
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                                    (e)                                                                                     (f) 

Figure 5. Electric Wheelchair testing sessions using a smartphone app 
 
Advantage  
This proposed electric wheelchair uses simple and easy-to-use technology. The cost used is 
also relatively cheap compared to specially ordered electric wheelchairs since we just modify 
the standard wheelchair. The components used are also available in the market and do not 
need to be specially ordered, thus facilitating maintenance and repair in the event of damage. 
 
Future Scope of Project 
For further improvement, the following are some suggestions: 
 
1. To resolves smartphone app instability issues 
2. To add alternative control methods such as joystick or voice control system.  
3. To add ultrasonic sensor at the back of the wheelchair to detect objects or obstacles 
when moving backward 
 
Conclusion  
This proposed system will not only help people with disabilities to move more easily but also 
can help caregivers to help push and move wheelchairs without using a lot of energy. 
However, there is still room for improvement and further study needs to be done given its 
relatively wide potential for use. 
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