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 

Abstract: As the usage of the Android smart phones has been 

considerably increasing, a lot of applications have been 

developed for the benefits of mobile users.  In the past, many 

applications have been designed aiming to help physically 

disabled persons. This paper presents an android application 

which providers several options for controlling the movement of 

wheelchairs effectively. The proposed application enables People 

with Disabilities (PWDs) to operate the wheel chair with 

minimum effort. Apart from voice commands, the proposed 

application detects and measures the tilt change, and moves the 

wheelchair based on the degree of the tilt. It also provides a soft 

joystick as in mobile games to ease the operation of the 

wheelchairs.  Furthermore, sensors that are fixed in the 

wheelchair can detect and avoid obstacles when the chair is on 

the move. Hence, it ensures the safety while using the 

wheelchairs. The proposed application will help both physically 

challenged persons and elders to operate the wheelchairs more 

comfortably. 

 

Keywords: Android, Wheel chair, physically disabled persons, 

voice commands. 

I. INTRODUCTION 

The number of disabled people has been increasing 

significantly as the world population grows.  It is estimated 

that about 15% of world population have some kind of 

disability. Though some people are born with disability, 

many people become disabled due to injuries and health 

problems.  Perhaps, people with disabilities (PWD) depends 

non-disabled people including family members for their 

mobility. Wheelchairs are one of the key assistive devices for 

PWD across the world. Generally, wheelchairs are grouped 

into five categories, namely: Manual wheelchairs, 

Attendant-propelled chairs, rigid frame wheelchair, folding 

frame wheelchair and motorized wheelchair/ power chair/ 

electric-powered wheelchair. Among them, electric-powered 

wheelchair is more suitable for PWD as it reduces their 

dependence on their assistants. Moreover, it is suited for 

people with physical and cognitive skills [1]. As it facilitates 

high mobility, it enables PWD to carry out their day to day 

activities with ease. Additionally, wheelchairs are also 

utilized by people with cardiovascular and fatigue-based 
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illness [2][3].However, 40 percent of PWDs like people with 

low vision found difficulties in operating electric 

wheelchairs. To resolve those difficulties, smart wheelchairs 

have been developed and used by PWD in the last few 

decades.   

 Basically, a smart wheelchair consists of a power chair 

with a set of sensors and computerized program. Sensors are 

placed on a mobile robot which is subsequently fixed with the 

wheelchair. Smart power wheelchairs have the capability of 

performing navigation automatically. It determines the 

navigation paths based on the environment and accomplish 

the navigation task without the user intervention. Perhaps, 

the motion of wheelchairs is controlled by the computerized 

program.   One common observation about smart wheelchair 

is that the mobile robot in the smart wheelchairs has to 

finalize the path based on the internal map of the 

surroundings. Therefore such wheelchairs become useless in 

the unknown environments and they fail to detect unplanned 

obstacles [4]. In another type of smart wheelchairs, the user 

decides the path to reach the destination.  and the user control 

the movement of the chair through different inputs. 

Generally, inputs devices such as joy stick, voice, or 

electrooculography activities such as eye movement, finger 

movement are used to control navigation [5][6][7].  Zhang et 

al [14] developed Curtin University Brailler (CUB), a 

Personal Digital Assistant (PDA), to help visually impaired 

people. However, as the smart phones have gained 

popularity, people have started to use them to carry out day- 

to- day activates. Since smart phones particularly android 

smart phones are affordable, they have been widely used.  

  This paper presents a new android application to 

operate smart wheelchairs. The proposed application 

provides multiple interfaces by which the user controls wheel 

chairs by voice, tilt and mobile gamepad. The unique aspect 

of the proposed work is that it uses the built-in sensors and 

software to accelerate or decelerate the wheels of the 

wheelchairs. In addition, an array of sensors embedded in the 

mobile robot is used to explore the surroundings. It can also 

detect obstacles. Hence, it assures the ultimate travel 

experience to wheel-chair reliant people. 

This paper is organized as follows. Section 2 presents the 

related work .Section 3 presents the insight of the proposed 

system and Section 4 explains how the proposed system is 

implemented.  Finally, Section 5 concludes. 

II. LITERATURE SURVEY 

Simpson did a detailed survey on smart wheelchairs in 

[4,17]. He also analysed the impact of smart wheelchairs on 

the life of People with Disabilities in [1]. It is found that 

various efforts have been taken to 

address the problems of people 
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with different disabilities in the literature. But, this section 

focuses on works that have used smart devices to control 

wheelchairs only. 

Shaheen and Umamakeswari developed an embedded 

system for dump, blind and paralysis affected people to 

operate the wheelchairs. They have used gloves made of flex 

sensors to sense the finger movements of paralysed person to 

move the wheelchair in the desired direction [6]. Sharadda 

and Narendra developed an android application which 

controls the wheelchair movement through voice and gesture 

moves. They aimed to replace the traditional joystick which 

is difficult to operate by people with severe disabilities. Their 

system could avoid obstacles with the help of IR sensors[10]. 

Gautham et al designed another android application for 

people who suffered with paralysed attack to control the 

wheelchair using eye blink sensors [13]. Similarly, Pramila 

et al developed an application which can operate the 

wheelchair through voice and keypad. However, most of the 

existing android applications are not incorporated any 

mechanism to control the speed of wheelchair movements 

and provide a standard 4X4 keypad interface. The android 

application proposed in [16] allowed PWD to move to the 

desired location like Hall, kitchen without the help of 

caregivers. Moreover this techiques direct the wheelchair 

using line following algorithm where the PWDs have no 

control over the movement. Shen et al have designed smart 

wheelchair which is operated by tele-presence robot. Their 

system also provides limited mobility to the user through a 

joystick interface [15].  Unlike the existing applications, the 

proposed application provides multiple interfaces to operate 

smart wheelchairs. Additionally, it allows PWDs to 

customize the commands in order to improve their comfort. 

III. THE PROPOSED SYSTEM 

The proposed system consists of two parts, namely: 

sensory part and android application. This section explains 

the role of various hardware devices used in the proposed 

system. As shown in the Fig.1 the android application and 

the sensory part which is attached to the wheelchair are 

connected through Bluetooth. When a disabled person wants 

to move, he/she uses the application to issue a command.  

The command is converted into a textual message using 

inbuilt speech recognition software. The message is passed to 

the Bluetooth module of the Android phone which transfers 

the same to the sensory unit in the wheelchair. The program 

runs on the microcontroller receives the message and direct 

the wheelchair towards the desired location. The Light 

Sensor (LDR) on the sensory unit helps to detect obstacles in 

order to avoid them. Similarly, the disabled user can operate 

the wheelchair using the MEMS technology. When the 

screen is tilted horizontally, the accelerometer detects the 

orientation change and measure the speed of the acceleration. 

It moves the wheel chair according to the acceleration. 

 

 
Fig.1 SYSTEM ARCHITECTURE 

 

The Android application provides a user friendly, 

customizable interface by which PWDs can move the 

wheelchair in any directions (forward, backward, left and 

right). It allows the user to use voice, gesture and keypad to 

move the chair.  When a person with disabilities issues a 

voice command, internal mic of the phone receives the 

command and converts the voice command into text using 

inbuilt speech recognition in the android phone. For 

instance, if the user wants to move in left direction, the user 

has to tell the command ―LEFT‖. Perhaps, voice commands 

can be recognized by the built in speech reorganization 

module only when the phone is closer to the user.  So the 

application provides few more options. It provides interface 

with soft keypad which simplifies locomotion of the users. 

Similarly, the user can control the movement of the 

wheelchair through tilting. It uses the MEMS 

(Micro-Electrical Mechanical Systems) Accelerometer in the 

smart phone to control the speed of movement of the 

wheelchair.  Moreover, the application allows customizing 

controls so that the users can set commands and selects 

buttons based on their preference. 

IV. SYSTEM DESIGN AND IMPLEMENTATION 

The proposed system uses a PIC 16F Microcontroller 

(Ardunio), motor driver( LC293D), a Bluetooth module for 

communication(HC05), a light sensor (LDR), DC Wheel 

motor of 5rpm, Precision Shaft Potentiometer, Power 

Supply- 12V and MEMS Accelerometer Precision Shaft 

Potentiometer and Android Phone (Smart Phone). The Keil 

IDE is used to C programs for the microcontroller while 

Eagle is used for PCB Design. 

 

The following Fig.2 and Fig.3 show the hardware setup of 

the smart wheel chair for the people with disabilities.   

The screenshots of the android application is shown form 

Fig.4 to Fig.9. Fig.4 shows the main menu of the application 

showing all alternative options to operate the wheelchair. 

There are four options, namely: Vehicle Mode(Tilt Control), 

Fader Mode  (Voice Control), Controller Mode (Keypad and 

Joystick), and Terminal Mode available to the user. When the 

user selects the Fader Mode, a new interface as shown in 

Fig.5 for receiving the voice commands is presented to the 

user. The user can issue voice commands like RIGHT, LEFT 

to direct the chair in a 

particular direction. 

 



International Journal of Innovative Technology and Exploring Engineering (IJITEE)  

ISSN: 2278-3075, Volume-9 Issue-1S, November 2019 

242 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  
Retrieval Number: A10491191S19/2019©BEIESP  

DOI: 10.35940/ijitee.A1049.1191S19 

 

 
 

Fig.2 Side View 

 

 
 

Fig 3. Top View 

 

Fig.6 shows two interfaces available in the Controller 

mode. When the user selects this mode, the user can control 

the movements of the wheelchair through array keys and a 

joystick as in mobile games. Fig.7 depicts the terminal mode 

interface by which the user can customize the functionalities 

associated with the keys based on his convenience. 

 
Fig 3. Menu 

 

Fig. 4 Voice Module Interface 

 
Fig. 5 Keypad and Joystick Interface 

 

Fig.6  Command Mode Interface 

 
Fig.7 Tilt Control Interface – To move on RIGHT direction 
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Fig.9. Tilt Control Interface – To move on LEFT direction 

 

The Fig.8 and Fig.9 shows the Vehicle Mode interface. It 

shows how the user can move the wheel chair on the right 

direction and left direction and control the speed of the 

wheelchair. 

V. CONCLUSION 

  As the number of people with disabilities has been 

constantly increased, there is need to develop different 

assistive tools for those people. Perhaps, many software 

applications have been developed and used by the people who 

are deaf, hearing impaired, blind or language disorders and 

paralyzed.   In this paper, a new android application is 

designed to assist the physically challenged people.  The 

proposed application controls the wheel chair through voice 

commands and gesture moves. As the application does not 

need any additional accessories, it is easy to operate. Perhaps, 

it provides multiple interfaces that are customizable and 

better speed control. It makes the life of both PWD and 

elderly people easier. 
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