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Abstract 

 

In the technologically developing world patients with some cognitive disabilities and impairment must be provided with smart 

wheelchair systems for their easy navigation and safety. This paper describes the wheelchair system with user friendly touch 

screen and joystick interface. Use of touch-screen enables less muscle movement and less muscular pressure than the self-

propelled wheelchairs which are being used from ages. It enables a disabled person to move around independently using a touch 

screen application which is interfaced with motors through microcontroller. In order to change the direction, the touch screen 

sensor is modelled to direct the user to required destination using direction keys on the screen and that values are given to 

microcontroller. Depending on the direction selected on the touch screen, microcontroller controls the wheel chair directions. 

The joystick is to translate the movement of a plastic stick into an electronic information. Then it is processed through a 

controller. The speed controller works by varying the average voltage sent to the motor. This is done by switching the motors 

supply on and off very quickly using PWM technique. The methodology adopted is based on grouping a microcontroller with a 

touch screen. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

This paper describes an intelligent wheelchair, adapted for users with cognitive disabilities, as well as presents a field study to 

evaluate the wheelchair. 
With the increase of elderly and disabled people, a wide range of support devices and modern equipment has been developed 

to help improve their quality of life. Driving a wheelchair in domestic environments is a difficult task even for a normal person 

and becomes even more difficult for people with arms or hands impairments. 
When a person becomes physically disabled then he/she faces a lot of problem while moving one place to another. They use 

wheel chair. Previously wheel chairs were manual controlled. For that kind of wheel chairs the person should be strong enough 

to control that, otherwise another person is should be there to monitor the movement of the chair. Some patients who cannot 

manipulate the direction of the wheelchair with their arms due to a lack of force face major problems such as orientation, 

mobility etc. Therefore this wheel Chair is developed to overcome the above problems allowing the end-user to just perform safe 

movements and accomplish some daily life important tasks. Taking all in this in consideration we have decided to do a touch-

screen and joystick operated wheelchair. 

As touch screen technology is acquiring highest peak in various scientific as well as commercially developing products, its use 

in patient friendly devices like wheelchairs may result in improved quality of service. Touch-screen technology is the direct 

manipulation type gesture based technology. It is an electronic visual display capable of ‘detecting’ an d effectively ‘locating’ a 

touch over its display area. It is sensitive to the touch of a human finger, hand, pointed finger nail and passive objects like stylus. 

Users can simply move things on the screen scroll them, make them bigger and many more. 

Joysticks were used in many applications like computer games, medical devices, wheelchairs, robotics, aircraft, advanced 

vehicles, and other devices. Other examples of position sensing devices include trackballs and virtual reality equipment such as 

helmets, goggles, gloves, and foot pedals. 

Joysticks were basically a simple arrangement of contact switches at four quadrants. Moving the joystick shaft away from its 

centered position closed one of the four switches, depending on the direction of movement. Then it is processed through the 

controller. 

Based on our experience, methods used and some issues related to the application of the behavior-based approach to realize an 

intelligent wheelchair and possibly other assistive technologies are discussed. A brief survey is also presented of other groups 

who are working in this area. 

 Working: 

In this system there are two input devices joystick and touch screen. In order to select a specific input device we are using a 

switch that is when the switch=1 joystick is considered and when switch=0 touch screen is considered. 

The output of the touch screen is analog in nature, to digitize these signals we are using in-built eight channel ADC of ARM-

CORTEX M3 (LPC1768) micro controller. On receiving the Signal the microcontroller directs the motors through the control 

circuit. In this, two DC motors are used for controlling the two wheels of the chair independently. 
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 Block diagram: 

The different directions of motions possible are: 

 Forward: Both the motors in the forward direction.  

 Backward: Both the motors in the reverse direction.  

 Left: Left motor stopped/Right motor in the forward direction up to a certain angle. And then both the motors moves in 

forward direction.  

 Right: Right motor stopped/Left motor in the forward direction up to a certain angle. And then both the motors moves in 

forward direction.  

The speed of the motors is controlled by using PWM output pins of ARM controller 

 
Fig 1.1: over all Block Diagram 

II. HARDWARE DESCRIPTION ARM-CORTEX M3 (LPC 1768): 

The LPC1768 is an ARM Cortex-M3 based microcontroller for embedded applications requiring a high level of integration and 

low power dissipation. The ARM Cortex-M3 is a next generation core that offers system enhancements such as modernized 

debug features and a higher level of support block integration. 
The LPC1768 operate at up to a 100 MHz CPU frequency. The ARM Cortex-M3 CPU incorporates a 3-stage pipeline and 

uses Harvard architecture with separate local instruction and data buses as well as a third bus for peripherals. The ARM Cortex-

M3 CPU also includes an internal prefetch unit that supports speculative branches. 
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Fig.  2.1: ARM-CORTEX  M3  (LPC  1768) Board            Fig. 2.2: Resistive Divider 

`The microcontroller on the board is programmed using the embedded c programming language and Keil development 

environment. This programming provides a number of libraries to make programming easier. The simplest of these are functions 

to control and read the I/O pins. In this project touch screen output is connected to analog pins of the ARM board and the 

joystick output is connected to the other pins of the controller. The programming is written such that, based on the switch state 

the touch screen or the joystick output values are processed and the direction and speed of the motors and thus the wheels are 

controlled through the motor driver circuit. 

 Touch screen sensor: 

The touch-screen is an electronic visual display that can detect the presence and location of a touch within the display area. It is 

sensitive to the touch of a human finger, hand and passive objects like stylus. It is two-dimensional sensing device which is made 

of two sheets of a material separated by small spacers. The resistive touch screen is the most common type of touch screen. 

Except for modern smart phones, tablets and track pads, most touch screens we come in contact with are actually resistive touch 

screens. The resistive touch screen relies on resistance. In that respect, it’s pretty intuitive to understand the pressure you apply 

causes the screen to respond. 

The Four-wire Resistive Touch screen uses both the layers to calculate the axes information of the touch. Touch measurement 

in the 4-wire is a 2 step process. The x-coordinate of the touch point is calculated by creating a voltage gradient on the flexible 

layer, and the y-coordinate is determined by creating a voltage gradient along the bottom layer. 

A resistive touch screen is constructed with two transparent layers coated with a conductive material stacked on top of each 

other. When pressure is applied by a finger or a stylus on the screen, the top layer makes contact with the lower layer. When a 

voltage is applied across one of the layers, a voltage divider is created. The coordinates of a touch can be found by applying a 

voltage across one layer in the Y direction and reading the voltage created by the voltage divider to find the Y coordinate, and 

then applying a voltage across the other layer in the X direction and reading the voltage created by the voltage divider to find the 

X coordinate. 

To know if the coordinate readings are valid, there must be a way to detect whether the screen is being touched or not. This 

can be done by applying a positive voltage (VCC) to Y+ through a pull up resistor and applying ground to X–. The pull up 

resistor must be significantly larger than the total resistance of the touch screen, which is usually a few hundred ohms. When 

there is no touch, Y+ is pulled up to the positive voltage. When there is a touch, Y+ is pulled down to ground. This voltage-level 

change can be used to generate a pin-change interrupt. 

 Joystick: 

Joysticks were basically a simple arrangement of contact switches at four quadrants. Joystick is to translate the movement of a 

plastic stick into an electronic information .Then it is processed through a controller .Moving the joystick shaft away from its 

centered position closed one of the four switches, depending on the direction of movement. Springs connected to the joystick 

returned the device to a central position when the joystick was released. The resistance to motion, called compliance, that is 

provided by the springs could be provided or augmented by other means, such as having the joystick move through a viscous 

fluid. 
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This basic design consists of a stick that is attached to a plastic base with a flexible rubber sheath. The base houses a circuit 

board that sits directly underneath the stick. The circuit board is made up of several "printed wires," which connect to several 

contact terminals. Ordinary wires extend from these contact points to the computer. 
The printed wires form a simple electrical circuit made up of several smaller circuits. The circuits just carry electricity from 

one contact point to another. When the joystick is in the neutral position -- when you're not pushing one way or another -- all but 

one of the individual circuits are broken. The conductive material in each wire doesn't quite connect, so the circuit can't conduct 

electricity. 
Each broken section is covered with a simple plastic button containing a tiny metal disc. When you move the stick in any 

direction, it pushes down on one of these buttons, pressing the conductive metal disc against the circuit board. This closes the 

circuit -- it completes the connection between the two wire sections. When the circuit is closed, electricity can flow down a wire 

from the computer (or game console), through the printed wire, and to another wire leading back to the computer. 

III. RELATED TERMS 

 Analog to Digital converter: 

The LPC 1768 consist of successive approximation type A/D converter. It consists of a comparator, successive approximation 

registers (SAR), output latches, and a D/A converter. 
The main part of the circuit is the 8-bit SAR, whose output is given to an 8-bit D/A converter. The analog output Va of the 

D/A converter is then compared to an analog signal Vin by the comparator. The output of the comparator is a serial data input to 

the SAR. Till the digital output (8 bits) of the SAR is equivalent to the analog input Vin, the SAR adjusts itself. The 8-bit latch at 

the end of conversation holds onto the resultant digital data output. 

 Relays: 

Relays are used to switch ON and OFF the motors of the wheelchair according to the output of motor controller unit 4 relays are 

used. 

 Power supply: 

Battery is the power source. The battery can be charged from the 230V, 50Hz power supply which is available commonly. There 

a two 12V, 7Ah battery used to supply the power. The motors are driven directly from the battery. 

 Battery charger: 

A battery charger is used to recharge the battery. The charger consists of an AC to DC circuit. The input is 230 240V AC and the 

output is 13.6 Volts DC at 2 ampere rating. 

IV. SOFTWARE 

The source program is written in ‘C’ language and compiled using keil µvision4 to generate the h ex code. The generated hex 

code is programmed in to chip using a suitable programmer. The code is well commented and easy to understand. The default 

clock source setting is therefore 1MHz internal oscillator with longest startup time. 

V. CONCLUSION AND FUTURE SCOPE 

Recent advancements in the technology are making lives easier for everybody. This work is to help the disabled persons by 

implementing touch screen and joystick based control system for the wheelchair and providing alternative methods to control the 

equipment either by touch or through joystick, thereby serving many disabilities. Thus the wheelchair understands the signals 

coming from the control system and reacts accordingly. 
Functional intelligent wheelchair is practical and helpful to people with certain types and degrees of handicap. Though we are 

mainly focusing on touch screen and joystick based system interface, more advancements can be done through more research. 
Much future work is to be completed before commercialization of this project. This includes further development of hardware 

and software. It also includes the full testing of the system. The system can be redesigned and rebuild as per the patients 

requirement. We have planned wide range of activities that will be useful to evaluate system. To achieve independence in 

mobility for people with physical disability, right mobility equipments have to be designed based on the severity and type of 

disability. This is not a trivial job just because the nature and type of disability varies from person to person. 
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