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Abstract 

 

Wheelchairs are widely used by many users due to various reasons. Some may use the 

wheelchair for temporary reasons while others may have to spend their whole life in the 

wheelchair. With the advancement of the technology most of our daily life aspects has become 

autonomous. Using an android phone to control a wheelchair is a subject where many 

researchers have not considered yet. In this project I use the android phone to control the basic 

motions such as moving forward, reverse, turning left, turning right, stop and speed 

controlling. To establish the connection between phone and the wheelchair an IOIO-Q board is 

used along with two DC motor drivers. A prototype of a wheelchair is built using Aluminum L 

bars and plates. The main objective of this project is to apply mechanical, electronically and 

programming knowledge and in a practical aspect of engineering. 
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Chapter 1 

Introduction 

 

1.1 Background 

According to the World Report on Disability, each and every person will experience temporary 

or permanent impairment at some point of their life. There are currently more than a billion of 

people facing disabilities (Alana Officer, 2011). Industrialization, increasing number of 

accidents, changes in medical practices, faults in medications, old age can be listed as a few of 

the many reasons for the increasing number of impaired people.  

Many of these disabled people have to spend their day-to-day life on a wheelchair. But these 

disabled people love to be treated as a normal citizen and want to live an easy life which is 

compatible with their disabilities. Therefore on their behalf various types of wheelchairs have 

been introduced today in the market. 

Mainly there are two types of wheelchairs. One is the manually controlled wheelchair, which 

consists of four wheels, two small wheels in the front and two big wheels at the rear. These 

wheelchairs are more suitable for people who have more upper body strength. The other type of 

wheelchairs is the electrically controlled wheelchairs, which are controlled by motors. This type 

of wheelchairs is mostly used by patients who do not have much upper body strength or who are 

half paralyzed. 

Living in the twenty first century, new technologies are increasing day by day. By using the 

advancing scientific knowledge in the industry, life of disabled people is made easier. In fact it 

has made the day to day life of each and every person a lot lighter. E-medicine, computers, 

augmented reality, smart cities, smart phones and product service systems are some of the 

examples. (HEIMBUCH, 2013) 

Most of these latest technologies are included in one device which is called as the smart phone. 

Out of the 5 billion mobile phone users in the world 20% are smart phone users. And out of these 
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smart phones 600 million are based on Android, which has grown 6 times faster compared to the 

iPhone. (Olson, 2012) 

Android is an operating system based on Linux, which acts as the platform to mobiles and tablet 

computers. It is freely distributed under apache license by Google and is used by many smart 

phone companies such as Sony, Samsung, HTC, Nexus, LG, Motorola, Asus and etc. Android is 

used by millions of people due to its simplicity, availability, power, flexibility, applications, open 

market space for developed applications and easiness to program.  

Android programming is mainly done in java language. Therefore in order to build applications 

using android the programmer needs at least the basic knowledge about java. But any developer 

with the knowledge of C, C++ or object oriented programming concepts can also get the hang of 

android programming. There are approximately 700,000 applications and games written in 

android. (Android, the world's most popular mobile platform) 

Many engineers and researchers use android to control various projects. There are android 

controlled robots, cars, quad copters, light switches, toys, drones, thermostats, light bulbs and 

many more. Android has made a milestone in the programming and engineering technology 

world. 

1.2 Problem Statement 

Disabled people use wheelchairs due to various reasons. And most of the people prefer to use an 

electrical wheelchair since it‟s easy to get to places. These electrical wheelchairs are controlled 

by a joystick on the arm rest. But when the person‟s arm is injured or has limited movement, it 

becomes hard for them to use the wheelchair. And it‟s hard for other people to help him/her too 

since the joystick is fixed on the arm rest. 
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1.3 Objectives 

To develop a prototype wheelchair controlled by an android phone 

1.4 Scope 

 
1.4.1 Limitations of the Study 

From this project I will only be focusing on simulating for a simple wheelchair with only basic 

movements (front, back, left and right). Other complicated movements such as going on rough 

surfaces, rocky paths, bumps, staircase, and roads with an inclining angle will not be taken in to 

account. 

1.4.2 Benefits of the Study 

The disabled people will be able to live an easy life without feeling uncomfortable or left out. 

Even another will be able to control the wheelchair from their phone when the person in the 

wheelchair is stuck or in some other critical situation. A person who has any type of disabilities 

will be able to use it. They only need to use their fingers. 
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Chapter 2 

Literature Review 

 

2.1  Different types of wheelchair controls 

The simplest way of controlling a wheelchair is by a joy stick. A joy stick is a simple device 

which controls both velocity and the direction as a one unit using the polar coordinate system. 

Recently many researches were conducted in order to control the operations of the wheelchair in 

way which is much easier for the disabled person. Vision recognizing, Voice recognizing and 

bio-potential signals are three of the main streams where researches are interested in. 

(Y.Matsumoto, 2001) 

In order to control a wheelchair which is, easy to operate and has less power consumption, Mr. 

Vigneshwar. Santhanam and Mr. Vignesh. Viswanathan, students of Sri Venkateswara College 

of Engineering, India came up with a great research. They used a Smartphone and an Arduino 

board to control two stepper and two D.C. motors. The stepper motors were used to control 

direction of the wheelchair, while the DC motors pulled off the forward and backward motions. 

The acceleration of the wheelchair was controlled by a Smartphone accelerometer, an IC of the 

semiconductor family which provides value of intensity in all three axes directions. The reasons 

to choose an Arduino board as the microcontroller are depicted below. 

 Uses a language which is similar to C++ programming language. 

 Cheap 

 Widely used for simple projects 

 Low power consumption 

But for the Arduino board communication hardware such as Bluetooth module should be 

externally connected and configured. The basic function codes were taken from the android 

application BlueBotsPro, which available on Google Play. (Vigneshwar. Santhanam, 2013) 

Most of the researches about electrical wheelchairs are based on brain controlled Interfaces 

(BCI). These interfaces are controlled by complicated technologies such as electromyography 
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(EMG) signals, electrooculargraphic (EOG) signals and Electroencephalography (EEG) signals. 

They detect different variables such as pressure, gestures and tension of muscles and send the 

signals to the laptop which controls the movement of the wheelchair accordingly. These 

technologies are more perplexed and expensive. 

2.2 Using mobile phone for elders or wheelchair users 

The mobile telephone has become one of the essential parts in the daily life of the people today. 

It‟s not only used to make calls, but there are millions of applications included in a single phone 

which can be used for security and self-government of the elderly people. But in order to the 

elderly people to use the mobile phone they require the phone to be fully reliable, dependant and 

some clearly defined interfaces for their disabilities. Denoted below are some of the scenarios 

which describe what elderly people require from a phone. 

 To easily handle the phone and take calls, because when in a wheelchair, they have to 

take the phone, press buttons to call and end the call and then put the phone back again. 

Since many elderly people have limited movements they need easy-to-operate apparatus. 

 Elderly people normally prefer to have voice messages rather than texts. But they also 

have hearing and visionary disabilities. 

 Easily make emergency calls in situations as being lost, needing help, not feeling well 

and etc. 

Therefore considering these requirements a universal design can be prepared using wireless and 

voice recognition technologies. By including studies of morally well and impacts on the social in 

a project the risks can be evaluated and kept away. (Julio Abascal, 2001) 
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2.3 Popular boards used to control devices 

Arduino 

Arduino is an open source microcontroller, which is used as the basic platform for many projects 

ranging from primary to expert. It is a single board which consists of many electronics so that 

any person who lacks knowledge on advance electronics can easily use the board to light up an 

LED or to build an advanced robot. After releasing several types of Arduino boards the team has 

agreed to develop one platform and make further enhancements based on that platform in order 

to give customers the ease of changing to a newer version. This new platform is named as 

Arduino Uno.  

(Schmidt, 2011) 

IOIO 

IOIO is a specially designed board by Ytai, which is used in projects to communicate with 

devices using Android 1.5 and later. The IOIO board has the ability to connect with android 

devices through USB or Bluetooth and to connect with other peripheral devices via UART, 

Digital Input/ Output, SPI, Analog Input, I2C and PWM. These devices can be controlled by 

writing a simple code in Java language in an Android application. Since IOIO doesn‟t require 

modifications of in hardware or software, a warranty can be maintained with guarantee that it 

cannot be hacked by anyone. (Ben-Tsvi) 
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Arduino vs. IOIO 

Table 2.1: Arduino vs IOIO 

Arduino IOIO 

 Uses C++ as programming language 

 Inexpensive 

 Widely used for uncomplicated 

projects 

 Uses low power percentage 

 Used in standalone applications 

 Has to be programmed by the 

computer 

 Servicing is not required after usage 

 A separate program has to made for 

the android phone 

 Arduino ADK doesn‟t support some 

of the android devices 

 Open Accessory protocol has bugs 

when using with android  

 Uses Java as programming language 

 Expensive 

 Mobile 

 Consists of an on-board 5V regulator 

 The I/O pins are equivalent to Arduino 

Mega 

 One program needed, which consist 

both GUI and the controlling code 

 Extensions for mobile devices 

 The board programs itself, but can be 

controlled 

 Consists an in-built Bluetooth module 

 

2.4 Different types of android controls 

Many robots can be built, which are controlled by an android phone. They are mainly used to do 

daily chores such as shopping for groceries, military work such as redirecting satellites and also 

sending messages to his/her minions. The simplest robot is the Bluetooth robot. It can be built by 

using an android phone (any version above Android 2.1), one Arduino Uno board, one Bluetooth 

module, one Motor shield, two Servo motors, one caster wheel and one 6V battery. In additional 

pin headers, screw terminals, switches and battery holders are also needed. 
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Things to consider, 

 The price of the Bluetooth module is linearly dependant on the range of the Bluetooth. 

 For the motor shield to function properly, buy a motor which draws current more than 

1A. 

 When choosing a gear motor be aware of the right gear ratio. 

(Monk, Arduino+Android projects for evil genius, 2011) 

The surveillance rover, one of the projects by Dr. Monk, is a vehicle which wanders silently. 

This rover has one phone to control and another as a web cam. In order to use a phone as a web 

camera the software „IP Camera‟ can be used or else a real web cam can replace the phone.  The 

web camera acts like the server via Wi-Fi, where we can use the URL in our browser to see the 

path of the rover as recorded by the camera. 

 

 

 

Figure 2.1: Schematic diagram for Bluetooth robot 
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As shown in the schematic diagram above, a motor driver is needed since the IOIO board does 

not have enough power to electric motors. The motor driver allows the motors to be controlled in 

both direction and speed separately for each motor. In the motor controller, there are two sides. 

One side contains the control signals, while the other side is to connect the motors and voltage 

supplies. (Monk, Making Android Accessories with IOIO, 2012) 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2: Schematic diagram 

for surveillance rover 
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Chapter 3 

Methodology 

 

Before starting the project I analyzed the procedure and categorized the methodology in to the 

following steps. 

 Write the android program 

 Testing and Electrical Diagram 

 Design the Wheelchair with dimensions 

 Build the wheelchair and do the wiring 

 Test the final system 

3.1 Android programming 

3.1.1 Installing the Developing Environment 

For this capstone project basic knowledge about android programming using java, eclipse was a 

necessity. Therefore 3 programs needed to be installed in the laptop. They are, 

 Android SDK 

 Eclipse IDE 

 Java Development Kit (JDK) 

 

The steps for the installation of these programs and the link for the software downloads are 

available in the Sparkfun websites‟ tutorials. The link to the website is listed under the 

references. 

 

 

 

 



11 
 

3.1.2 Designing the GUI 

After installation and going through many tutorials I designed the android interface as shown in 

the following figure. 

 

 

 

 

 

 

 

 

 

 

The interface consists of 5 buttons (for the functions Forward, Reverse, Turn Left, Turn Right 

and stop) and a seekbar to increase or reduce the speed. The color of the background was set to 

"#ff888888" which was the code for Grey. 

3.1.3 Programming the src 

The src folder of the program stands for „source‟. In this folder the source codes of the program 

are stored. Therefore a new class has to be created in order continue programming the functions 

of the buttons and seekbar created in the layout. 

But for programs which use the IOIO to communicate cannot be run by creating new classes. An 

existing project (ex. HelloIOIO) has to be copied and then the relevant programming has to be 

done in the copied program. The copied program can be renamed with a name relevant to the 

project. 

Figure 3.1: The GUI 
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For the project, two classes were created as shown in the figure 3.2.  

 

In the Motor Driver class the following methods are defined. 

 Initialization of the Digital Output pins 

 Method to move forward 

 Method to move backward 

 Method to turn Right 

 Method to turn Left 

 Method to stop 

The Main Activity consists of the following functions: 

 Linking the Buttons and the seekbar from the layout to the src with new variable names. 

 Setting the thumb offset to the seekbar. 

 Create an instance from Motor Driver class to implement the methods from the class to 

the buttons of the layout. 

 Link the MotorDriver variable with the Forward, Reverse, Turn Left, Turn Right and stop 

buttons. 

 Set seek bar listener and assign seek bar progress value the two PWM pins. 

Figure 3.2: The structure of the src 
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Since the connectivity between the phone and the IOIO board is established via Bluetooth first 

the program will check for connectivity and update the UI as “Connected!” .If Bluetooth is not 

available the program will keep searching till it‟s available.  

After connection is established, the program will wait for input from the program. According to 

the input the corresponding output will be written to the Direction 1 and Direction 2 of Right 

Motor Driver, Direction 1 and Direction 2 of Left Motor Driver, and a PWM output for the two 

Enable pins to control the speed of the motors. A further clarification is denoted by the flowchart 

of figure 3.2.  
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 Figure 3.3: The flowchart of the program 
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3.2 The Electrical Diagram 

 

Figure 3.4: The Electrical Diagram 

 

 

 

 

 

 

 

 



16 
 

The connecting pin numbers from the IOIO to the motor drivers are illustrated in the table below. 

 

Table 3.1: The pin connections from IOIO to Motor Drivers 

IOIO pin number Connection to the motor driver 

1 DIR 1 of Right Motor Driver 

2 DIR 2 of Right Motor Driver 

3 DIR 2 of Left Motor Driver 

4 DIR 1 of Left Motor Driver 

46 ENA for Left Motor 

47 ENA for Right Motor 

 

3.3 Mechanical Design 

Using Solidworks 2013 a prototype design of the wheelchair was made. First the chair with the 

box to mount the motors, motor drivers and the IOIO board was planned and drawn. The figure 

of this design is shown in figure 3.5. The dimensions of the chair are illustrated in side and 

isometric views of the chair in the figures below.  

Figure 3.5: The 3D Design 

of the chair 
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After designing the chair, two bicycle wheels of standard sizes have to be decided appropriately. 

The radius of the bicycle wheel and the height of the caster wheel with the mount depend on the 

height of the bar which connects the caster wheel mount to the chair.  

The radius of the wheels selected: 11 in = 28 cm 

The height of the caster wheel with the mount: 5 cm 

  The height of the bar between the chair and the caster wheels with an angle of 45
o
: 35.3 cm  

 

 

 

 

 

Figure 3.6: The side view of the 

chair 

Figure 3.7: The isometric view 

of the chair 
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The 3D design of the complete wheelchair is shown in figure 3.8. 

 

Calculations for the center of mass of the wheelchair were done in SolidWorks and the results 

are denoted below. 

Mass properties of WheelChair 

     Configuration: Default 

     Coordinate system: -- default -- 

* Includes the mass properties of one or more hidden components/bodies. 

Mass = 20.61 pounds 

Volume = 214.67 cubic inches 

Surface area = 4971.37 square inches 

 

 

Figure 3.8: The 3D view of the prototype 

Wheelchair 
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Center of mass: ( inches ) 

 X = -19.39 

 Y = 5.40 

 Z = 22.70 

Principal axes of inertia and principal moments of inertia: ( pounds * square inches ) 

Taken at the center of mass. 

  Ix = (0.05, -0.12, 0.99)    Px = 2210.85 

  Iy = (0.99, 0.15, -0.03)    Py = 3308.14 

  Iz = (-0.15, 0.98, 0.12)    Pz = 3484.46 

Moments of inertia: ( pounds * square inches ) 

Taken at the center of mass and aligned with the output coordinate system. 

 Lxx = 3308.97 Lxy = 18.89 Lxz = 60.45 

 Lyx = 18.89 Lyy = 3463.01 Lyz = -148.15 

 Lzx = 60.45 Lzy = -148.15 Lzz = 2231.47 

Moments of inertia: ( pounds * square inches ) 

Taken at the output coordinate system. 

 Ixx = 14528.90 Ixy = -2138.57 Ixz = -9013.17 

 Iyx = -2138.57 Iyy = 21835.30 Iyz = 2376.89 

 Izx = -9013.17 Izy = 2376.89 Izz = 10584.60 
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3.4 Building the wheelchair 

Hardware needed: 

 12V, 200 rpm, 15 W DC motors -2 

 DC OPTO motor Drivers – 2 

 IOIO-Q Board – 1 

 12 V, 7 Aph Battery – 1 

 6 V, 1 A Battery - 1 

The DC motors: 

The weight of the wheelchair: 8 kg 

The distance from the center of mass to the axis of the motor:  5 in = 12.7 cm 

The minimum power required by the motor: 

Power = Torque x angular velocity 

Torque = Force x distance 

Specifications of the motor, 

Power: 15W, angular velocity: 200 rpm 

 

Therefore maximum torque that can be withstand by the motor = 
     

                
 

              = 
    

           
 

             = 0.72 Nm 
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Therefore the maximum load that can be carried by one motor = 
      

        
 

             = 
       

       
 

             = 5.6 N 

 

Therefore the total load that can be handled by the motor =  11.2 N   

The DC Motor Drivers: 

In order to control the motors two ET-OPTO DC motor drivers were purchased. These motor 

drivers have the ability to control currents up to 5 A. By soldering the board as shown in the 

figure below safety can be achieved to allow currents with maximum of 10 A to be passed 

through. 

 

 

 

Figure 3.9: Safety to allow 10 A through the motor driver 
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Battery: 

In order to power the motors and the IOIO board a battery was purchased with the following 

specifications. 

 

Materials needed to build the structure: 

 Aluminum L bars (1x1x0.187 in) 

 Aluminum Sheets 

 Caster wheels 

 Bicycle wheels 

 Motor Coupling 

 Caster Wheels 

 Nuts and Bolts 

The first step in building the structure was to make the box in which the motor drivers will be 

mounted. For this the L bar was cut in to 2 pieces each 62cm long. Then they were bent to a right 

angle from the middle by cutting a 45
o
 angle. The same steps were repeated to obtain the upper 

Figure 3.10: Battery specifications 
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structure of the box. Then they were connected by four 20 cm long Aluminum bars by drilling 

and putting nuts and bolts. 

The Aluminum sheets were cut in to two 31x31 cm sections and secure to the upper and lower 

structures via nuts and bolts. Then the upper structure was built by using two L bars 41 cm long 

to use as the support for the back. And the arm rest was built by bending two 47 cm long L bars 

at 33 cm point. 

In order to mount the motors to the chair an Aluminum plate was cut with dimensions of 

6.8x16.8 cm. It was then drilled to a support made by bending 53cmlong L bar as shown in 

figure 3.9. The motors were coupled to the axis of the bicycle wheels by using a fix coupling. 

 

Figure 3.11: The motor mount and support 
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The final structure is shown in the figures below. 

 

 

 

 

 

 

 

 

 

 

Figure 3.12: The built structure of the prototype Wheelchair 
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Chapter 4 

Testing 

 

4.1 Testing the program code 

Before building the wheelchair the program was tested using two small DC motors. To test the 

program, first the program has to be run on the emulator and then the .apk file, which can be 

found in the bin of the folder containing project, should be transferred to the android phone. 

After the .apk file is transferred to the phone it has to be installed by setting phone settings to 

allow installation of programs by unknown sources. The IOIO board can connect to the phone 

via either USB connection or Bluetooth. To connect via Bluetooth the phone has to pair with the 

IOIO board and set the PIN as 4545. 

 

The program was first tested with two small DC motors as shown in the figure below. 

 

 

 

 

 

 

 

 

 

 

It was observed that, 

 The motors will rotate clockwise when the forward button is clicked,  

 The motors will rotate anti-clockwise when the reverse button is clicked,  

 The left motor will rotate clockwise and the right motor will rotate anti-clockwise when 

the left button is clicked,  

Figure 4.1: Testing with two toy car motors 
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 The right motor will rotate clockwise and the left motor will rotate anti-clockwise when 

the right button is clicked,  

 The motors will stop rotating when the stop button is clicked, 

 The speed of the motors will increase when seek bar is moved to the right. 

 

4.2 Testing the speeds of the motors 

It was observed that the though the two motors had the same specifications they rotated at 

different speeds. Therefore a program was made to find the percentage of error by using two 

seekbars to control the speed of the motors independently. The output of seekbar progress was 

updated to a textView. The following figure shows the GUI of the program. 

 

After getting the percentage difference between the speeds of the motors, the value is multiplied 

by the pwm output for the right motor since the right motor rotates with higher rpm than the left 

motor. Thus the two seekbars can be minimized to have one seekbar to control the speed of the 

wheelchair where both the motors will rotate at the same rpm. 

 

Figure 4.2: GUI for testing 

speed of the two motors 
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4.3 Testing reverse of the wheelchair 

While testing the wheelchair to go forward, reverse, turn right, left and stop it was observed that 

when reversing the wheelchair tends to fall backwards. One reason for this behavior could be due 

to the fact that the bicycle wheels are mounted in the middle of the chair rather than at the back 

of the chair. In order to avoid this problem two additional freewheels were added to the back as 

shown in the figure 4.3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3: Re-designed prototype 

wheelchair 
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Chapter 5 

Results and Discussion 

 

5.1 Results of the prototype wheelchair 

As mentioned in the objectives the wheelchair is able to move forward, reverse, turn right, left 

and stop according to the command sent from the android phone. The user does not need to keep 

pressing the forward button to move forward. Pressing the button once will move the wheelchair 

forward until another button is pressed. Also when the left or right buttons are pressed the 

wheelchair will keep on rotating in the direction.  

Speed control of the wheelchair motor is also achieved by moving a seekbar to the right (to 

increase speed) and to the left (to decrease speed). Since the rpm of the motor is 200, the 

wheelchair will move in an uncontrollable speed when the maximum speed is selected. 

5.2 Analysis for a real type wheelchair 

5.2.1 The Seat Design 

The following figures demonstrate the dimensions and views which are designed for the real size 

wheelchair. The units are shown in cm.  

Figure 5.1: The isometric view 

of the Real size wheelchair 

Figure 5.2: The design of the 

Real size wheelchair 
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The length of the caster wheel mount depends on the radius of the wheel since the wheel will be 

directly coupled to the motor. It is advisable to use a wheel with a higher radius or else to 

increase the length of the motor mount so that there will be more room for an average human leg. 

The design can be further improved to have a support to keep the phone on the arm rest of the 

wheelchair. 

Figure 5.3: The front view of 

the Real size wheelchair 
Figure 5.4: The side view of the Real size 

wheelchair 

Figure 5.5: The top view of the 

Real size wheelchair 
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The motors can be moved to the back, rather than mounting them in the middle, to allow more 

stability to the chair. 

5.2.2 Selection of a motor for the real type wheelchair 

According to the data obtained from the Solidworks mass properties the coordinates of the center 

of mass is as followed. 

Center of mass: ( centimeters ) 

 X = 25.31 

 Y = 15.39 

 Z = -27.39 

Assuming, 

Maximum person weight = 60 kg 

Maximum weight of the real size wheelchair (with the motors and battery mounted) = 25 Kg 

Maximum distance from the center of mass to the axis of motor = 25 cm 

The gravitational acceleration = 9.81 ms
-2

 

The maximum speed of the motor = 50 rpm = 5.23 rad/s 

 

The torque on one motor = Load x distance 

       = (60 + 25) /2 Kg * 9.81 ms
-2

 * 0.25 m 

       = 104.23 Nm 
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The power require from one motor = Torque x Angular velocity 

            = 104.23 Nm * 5.23 rad/s 

            = 545.6 W 

 

Therefore two DC motors with 12V, 100 rpm and 550 W or higher power rating would be 

appropriate for the real type wheelchair. 
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Chapter 6 

Conclusion and Recommendations 

 

6.1 Conclusion 

The Development of an android phone controlled wheelchair was compassed in order to learn the 

objectives require by the capstone project in the final year of the Bsc. in Engineering at Asian 

Institute of Technology.  

Throughout these 6 months I planned, organized, motivated, and controlled resources, 

procedures and protocols in order to obtain the success of the project. Thus I was able to learn 

about project management skills. 

As mechatronics engineers we have learnt about mechanical, electronics and programming 

Engineering. Thus this capstone was a basis for me to display the skills learnt in these four years. 

In the procedure of building the wheelchair, starting from making a new design to machining, 

cutting and drilling work parts the knowledge of mechanical engineering was applied. 

For designing the electrical circuit, soldering and wiring of the motor drivers, IOIO board, 

motors and the power supply battery the knowledge gain from Electronics engineering was 

applied. 

The most important aspect of the project, programming the IOIO board and the android phone by 

java language was achieved due to the knowledge of software and programming engineering. 

At the completion of the project I am able to simulate the forward, backward and turning 

motions and the speed control of a prototype wheelchair, by controlling the motors of the wheels 

using android phone. 
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6.2 Recommendations 

This project can be further enhanced by, 

 Allowing phone calls while driving using this application 

 Increasing the stability of the structure 

 Building a stand to keep the phone on the arm rest of the wheelchair 

 Applying a manual controllable joy stick 

 Using voice commands via the phone to control the wheelchair 

 Add a breaking system 
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Chapter 8 

Appendix 

 

Android program 

 The main program – Main.java 

package app.inex.ioio.motor.dcmotor; 

 

import app.inex.ioio.motor.dcmotor.MotorDriver; 

 

import ioio.lib.api.DigitalOutput; 

import ioio.lib.api.PwmOutput; 

import ioio.lib.api.exception.ConnectionLostException; 

import ioio.lib.util.BaseIOIOLooper; 

import ioio.lib.util.IOIOLooper; 

import ioio.lib.util.android.IOIOActivity; 

import android.os.Bundle; 

import android.view.View; 

import android.view.View.OnClickListener; 

import android.widget.Button; 

import android.widget.SeekBar; 

import android.widget.SeekBar.OnSeekBarChangeListener; 

import android.widget.TextView; 

import android.widget.Toast; 

 

public class Main extends IOIOActivity { 
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 // Declare button instance 

 Button btnUp, btnDown, btnLeft, btnRight, btnStop; 

 // Declare textView instance 

 TextView speedOutput1, speedOutput2; 

 // Declare seek bar instance 

 SeekBar seekbarR; 

 SeekBar seekbarL; 

  

    public void onCreate(Bundle savedInstanceState) { 

        super.onCreate(savedInstanceState); 

        setContentView(R.layout.main); 

 

        // Assign button and textView with widget on layout 

        btnUp = (Button)findViewById(R.id.btnUp); 

        btnDown = (Button)findViewById(R.id.btnDown); 

        btnLeft = (Button)findViewById(R.id.btnLeft); 

        btnRight = (Button)findViewById(R.id.btnRight); 

        btnStop = (Button)findViewById(R.id.btnStop); 

         speedOutput1 = (TextView) findViewById(R.id.textView2); 

         speedOutput2 = (TextView) findViewById(R.id.textView3); 

 

        // Assign seek bar with widget on layout  

        seekbarR = (SeekBar)findViewById(R.id.seekBar1); 

        seekbarR.setThumbOffset(8); 

        seekbarL = (SeekBar) findViewById(R.id.seekBar2); 

        seekbarL.setThumbOffset(8); 
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    } 

     

    class Looper extends BaseIOIOLooper { 

     // Declare digital output instance 

 

     private DigitalOutput led_; 

     // Declare PWM output instance 

     PwmOutput speedR; 

     PwmOutput speedL; 

     // declare a Motor Driver variable 

     private MotorDriver motorDriver; 

      

        protected void setup() throws ConnectionLostException { 

         motorDriver = new MotorDriver(ioio_); 

 

         motorDriver.setupDriver(); 

          

         led_ = ioio_.openDigitalOutput(0); 

          

         // Assign PWM output with port on IOIO board at 100 Hz frequency 

         speedR = ioio_.openPwmOutput(47, 100); 

         speedL = ioio_.openPwmOutput(46, 100); 

          

   // Set PWM duty cycle by read value from thumb position in seek bar 

  //       speedR.setDutyCycle((float) 15);//(float)seekbar.getProgress() / 100 

  //       speedL.setDutyCycle((float) 5);//(float)seekbar.getProgress() / 100 
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            // Create listener for btnUp 

         btnUp.setOnClickListener(new OnClickListener() { 

          public void onClick(View v) { 

            

           motorDriver.forward(); 

           try { 

      led_.write(true); 

     } catch (ConnectionLostException e) { 

      // TODO Auto-generated catch block 

      e.printStackTrace(); 

     } 

          } 

         }); 

 

            // Create listener for btnDown 

         btnDown.setOnClickListener(new OnClickListener() { 

          public void onClick(View v) { 

 

           motorDriver.reverse(); 

          } 

         }); 

 

            // Create listener for btnLeft 

         btnLeft.setOnClickListener(new OnClickListener() { 

          public void onClick(View v) { 
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           motorDriver.left(); 

          } 

         }); 

 

            // Create listener for btnRight 

         btnRight.setOnClickListener(new OnClickListener() { 

          public void onClick(View v) { 

 

           motorDriver.right(); 

          } 

         }); 

 

            // Create listener for btnStop 

         btnStop.setOnClickListener(new OnClickListener() { 

          public void onClick(View v) { 

 

          motorDriver.stop(); 

          } 

         }); 

 

         seekbarL.setOnSeekBarChangeListener(new OnSeekBarChangeListener(){ 

          public void onProgressChanged(SeekBar arg0, int arg1, 

      boolean arg2) { 

     try { 

         // Set PWM duty cycle by read value  

      // from thumb position in seek bar 
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      speedL.setDutyCycle((float)arg1 / 100); 

      } catch (ConnectionLostException e) { 

      e.printStackTrace(); 

     } 

   } 

 

    public void onStartTrackingTouch(SeekBar arg0) { } 

 

    public void onStopTrackingTouch(SeekBar arg0) { } 

         }); 

             

         // Create listener for seek bar 

         seekbarR.setOnSeekBarChangeListener(new OnSeekBarChangeListener() { 

    public void onProgressChanged(SeekBar arg0, int arg1, 

      boolean arg2) { 

     try { 

         // Set PWM duty cycle by read value  

      // from thumb position in seek bar 

      speedR.setDutyCycle((float)arg1 / 100); 

       } catch (ConnectionLostException e) { 

      e.printStackTrace(); 

     } 

   } 

 

    public void onStartTrackingTouch(SeekBar arg0) { } 
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    public void onStopTrackingTouch(SeekBar arg0) { } 

         }); 

          

          

            runOnUiThread(new Runnable() { 

                public void run() { 

                 // Toast message "Connect"  

                 // when android device connect with IOIO board 

                    Toast.makeText(getApplicationContext(),  

                            "Connected!", Toast.LENGTH_SHORT).show(); 

                }         

            }); 

        } 

 

        public void loop() throws ConnectionLostException {  

   try { 

    // Delay time 50 milliseconds 

    Thread.sleep(50); 

   } catch (InterruptedException e) { 

    e.printStackTrace(); 

   } 

        } 

    } 

 

    protected IOIOLooper createIOIOLooper() { 

        return new Looper(); 
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    } 

} 

 

 The Motor Driver program – MotorDriver.java 

package app.inex.ioio.motor.dcmotor; 

 

import ioio.lib.api.DigitalOutput; 

import ioio.lib.api.IOIO; 

import ioio.lib.api.PwmOutput; 

import ioio.lib.api.exception.ConnectionLostException; 

import ioio.lib.util.BaseIOIOLooper; 

 

public class MotorDriver extends BaseIOIOLooper{ 

        private IOIO ioio; 

       

        // Declare digital output instance 

     DigitalOutput D1A, D1B, D2A, D2B; 

              

     public MotorDriver(IOIO ioioIn) 

        { 

                ioio = ioioIn; 

                 

        } 

 

     public void setupDriver()  

       throws ConnectionLostException{ 
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      // Assign digital output with port on IOIO board 

          

    D1A = ioio.openDigitalOutput(1, false); 

    D1B = ioio.openDigitalOutput(2, false); 

          D2A = ioio.openDigitalOutput(3,false); 

          D2B = ioio.openDigitalOutput(4,false); 

        

          

     } 

     public void forward(){ 

      try { 

      

    // Move forward   

    // (Left) motor1 forward i.e. turn in Direction1 (Clockwise) 

    // (Right) motor2 forward i.e. turn in Direction1 (Clockwise) 

       D1A.write(false); 

       D1B.write(true); 

       D2A.write(false); 

    D2B.write(true); 

     

     

   } catch (ConnectionLostException e) { 

    e.printStackTrace(); 

   } 

     } 

     public void reverse(){ 
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      try { 

        

    // Move backward   

    // (Left) motor backward i.e. turn in Direction2 (anti-Clockwise) 

    // (Right) motor backward i.e. turn in Direction2 (anti-Clockwise) 

        

    D1A.write(true); 

       D1B.write(false); 

       D2A.write(true); 

    D2B.write(false); 

   } catch (ConnectionLostException e) { 

    e.printStackTrace(); 

   } 

     } 

     public void left(){ 

      try { 

        

    // Turn Left   

    // Right motor forward 

    // Left motor backward 

       D1A.write(false); 

       D1B.write(true); 

       D2A.write(true); 

    D2B.write(false); 

     

   } catch (ConnectionLostException e) { 
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    e.printStackTrace(); 

   } 

     } 

     public void right(){ 

      try { 

        

    // Turn right   

    // Left motor forward 

    // Right motor backward 

       D1A.write(true); 

       D1B.write(false); 

       D2A.write(false); 

    D2B.write(true); 

     

   } catch (ConnectionLostException e) { 

    e.printStackTrace(); 

   } 

     } 

        public void stop(){ 

         try { 

           

    // Stop all motors 

       D1A.write(false); 

       D1B.write(false); 

       D2A.write(false); 

    D2B.write(false); 
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   } catch (ConnectionLostException e) { 

    e.printStackTrace(); 

   } 

        } 

         

}        

 

 The xml code of the layout 

<?xml version="1.0" encoding="utf-8"?> 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

    android:layout_width="fill_parent" 

    android:layout_height="fill_parent" 

    android:orientation="vertical"  

    android:gravity="center"  

    android:background="#ff888888"> 

 

    <Button 

        android:id="@+id/btnUp" 

        android:layout_width="80dp" 

        android:layout_height="80dp" 

        android:layout_marginBottom="10dp" 

        android:text="@string/forward" /> 

 

    <LinearLayout 

        android:layout_width="match_parent" 
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        android:layout_height="wrap_content"  

        android:gravity="center"> 

 

        <Button 

            android:id="@+id/btnLeft" 

            android:layout_width="80dp" 

            android:layout_height="80dp" 

            android:layout_marginRight="10dp" 

            android:text="@string/left" /> 

 

        <Button 

            android:id="@+id/btnStop" 

            android:layout_width="80dp" 

            android:layout_height="80dp" 

            android:text="@string/stop" /> 

 

        <Button 

            android:id="@+id/btnRight" 

            android:layout_width="80dp" 

            android:layout_height="80dp" 

            android:layout_marginLeft="10dp" 

            android:text="@string/right" /> 

 

    </LinearLayout> 
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    <Button 

        android:id="@+id/btnDown" 

        android:layout_width="80dp" 

        android:layout_height="80dp" 

        android:layout_marginTop="10dp" 

        android:text="@string/reverse" /> 

 

    <TextView 

        android:id="@+id/textView1" 

        android:layout_width="wrap_content" 

        android:layout_height="wrap_content" 

        android:text="@string/right_motor" 

        android:textColor="#000000" 

        android:textSize="20sp" /> 

 

    <SeekBar 

        android:id="@+id/seekBar1" 

        android:layout_width="250dp" 

        android:layout_height="wrap_content" 

        android:layout_marginBottom="30dp" 

        android:max="100" 

        android:progress="50" /> 

 

    <TextView 

        android:id="@+id/textView2" 
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        android:layout_width="wrap_content" 

        android:layout_height="wrap_content" 

        android:text="@string/progress_" /> 

 

    <TextView 

        android:id="@+id/TextView01" 

        android:layout_width="wrap_content" 

        android:layout_height="wrap_content" 

        android:text="@string/left_motor" 

        android:textColor="#000000" 

        android:textSize="20sp" /> 

 

    <SeekBar 

        android:id="@+id/seekBar2" 

        android:layout_width="252dp" 

        android:layout_height="wrap_content" /> 

 

    <TextView 

        android:id="@+id/textView3" 

        android:layout_width="wrap_content" 

        android:layout_height="wrap_content" 

        android:text="@string/progress_" /> 

    

</LinearLayout> 


