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ABSTRACT 
This paper presents in details the work necessary to design and implement a device that designed to help ALS patients to 
interface them with the world surrounding by using a method of eye tracking technique. This device can be implemented in 
easily way with reasonable cost and promising results. 
Keywords: Controlling Devices, ALS Patient, Eye Tracking, Home Automation. 

1. INTRODUCTION 
In recent years, iced water bucket challenge appeared; to collect donations to help the researchers arrived to treat the 
disease known as amyotrophic lateral sclerosis (ALS). This was a successful initiative at first but turned accountability 
to play and fun. 
During the brief search the result is that all the body muscles of ALS patient stop working, but involuntary muscle and 
some voluntary muscles, namely: eye muscle and diaphragm muscle. 
Instead of throwing the water, the idea is to hire the eye muscle to help these patients, and the idea is a fiendishly on 
the eye camera to help these patients to use computers and through it to connect with surrounding environment. 
In the world, every 90 minutes someone is diagnosed with amyotrophic lateral sclerosis (ALS), and every 90 minutes 
someone loses their battle with this fatal disease [1]. According to Alwasat newspaper, there is some cases of infected 
was discovered at our local – Bahrain [2]. 

2.AMYOTROPHIC LATERAL SCLEROSIS 
Amyotrophic lateral sclerosis (ALS) often referred to as "Lou Gehrig's Disease" is a progressive neurodegenerative 
disease that affects nerve cells in the brain and the spinal cord. The term motor neuron disease (MND) is sometimes 
used interchangeably with ALS, while others use it to refer to a group of similar conditions that include ALS [3]. 
ALS is characterized by muscle spasticity and rapidly progressive weakness due to muscle wasting. This results in 
difficulty speaking, swallowing, and breathing. The disease usually starts around the age of 60, except in cases that are 
directly inherited when the usual age of onset is around 50 [4]. 
The patient may lose the ability to initiate or control all voluntary movements; while the sphincter muscles of the 
intestines, bladder and muscles responsible for the movement of the eye is usually (but not always) survives of this 
effect. Due to that we use utilize eye tracking technique to help those infected by this disease. 
The cause of ALS is unknown. In 90-95% of all causes, it occurs randomly. Most ALS patients do not have a family 
history of it, nor do family members have an increased risk for developing ALS. About 5-10% of all ALS cases seem to 
be genetic. Researchers have been able to identify the gene related to some cases of familial ALS and are trying to 
develop a treatment. Some scientists believe that ALS is caused when the body's immune system attacks the neurons 
because it has mistaken them for foreign cells [1]. 
People with ALS may have difficulty in generating voluntary fast movements of the eye. The speed of eye movement is 
slower in people with ALS. Problems in generating smooth pursuit and convergence movements have also been noted 
[5]. 

 
Figure 1 Nerve cells. 
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2.1Causes 
The cause of ALS is unknown. In 90-95% of all causes, it occurs randomly. Most ALS patients do not have a family 
history of it, nor do family members have an increased risk for developing ALS. About 5-10% of all ALS cases seem to 
be genetic. Researchers have been able to identify the gene related to some cases of familial ALS and are trying to 
develop a treatment. Some scientists believe that ALS is caused when the body's immune system attacks the neurons 
because it has mistaken them for foreign cells [6]. 
2.2.The Symptoms on Eye movement 
People with ALS may have difficulty in generating voluntary fast movements of the eye. The speed of eye movement is 
slower in people with ALS. Problems in generating smooth pursuit and convergence movements have also been noted 
[7]. 
3.Eye Tracking Technique 
3.1. Optical Tracking Method 
Eye tracking commonly refers to the technique used to record and measure eye movements. An eye tracker is a device 
for measuring eye positions and eye movement. Eye trackers are used in research on the visual system, in psychology, 
in cognitive linguistics, marketing, as an input device for human computer interaction, and in product design. There 
are a number of methods for measuring eye movement. The most popular variant uses video images from which the eye 
position is extracted. Other methods use search coils or are based on the electrooculogram (EOG). 
The method used in this project is Optical Tracking without direct contact to the eye. Optical method for measuring eye 
motion. Light, typically infrared, is reflected from the eye and sensed by a video camera or some other specially 
designed optical sensor. The information is then analyzed to extract eye rotation from changes in reflections. 
3.2.Eye Tracker Software 
First, recall beholden Mr. Zach Lieberman and Mr. Theo Watson, who offer the support in this software, and make it 
useful to use. 
The program that used to create eye tracker software is visual basic. Visual Basic is a third-generation event-driven 
programming language and integrated development environment (IDE) from Microsoft for its COM programming 
model first released in 1991. Microsoft intended Visual Basic to be relatively easy to learn and use [8] [9]. The goal of 
this software is to train the eye muscles. 
In this Software there are four windows shows the eye. The window on the upper left shows a live eye movement. The 
window on the upper right like the previous window with a white circle around the eye to focus on it. The window on 
the lower left shows a gamma effect, this screen make the pupil go white. The window on the lower right shows a pink 
circle on the pupil, this pink circle is the thing that the program is looking for to track.  
 

 
Figure 2 Software Windows. 

The user can adjust the image by changing the values in "Image adjustment", It has a flip horizontal, flip vertical, 
adjustable contrast level, adjustable brightness level, adjustable gamma level and adjustable threshold level of the pink 
circle on the pupil. 

 
Figure 3 Image adjustment. 
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3.2.1Calibration 
This mode is to analyze the pupil movement by making the patient look at points in the screen.  

 
Figure 4 Calibration Mode. 

The user can use "Auto Calibration", this setting is to start the calibration or reset it; also user can save it or load it if 
user saves it before. If click "start auto calibration" a window will show up has instructions, these instructions are 
“space” to start or “X” to cancel at any time during the calibration. 
 

 
Figure 4 Start Calibration. 

After finishing the calibration user should try it out by doing some exercises and training to the eye muscle. These 
exercises are important to the patient in order to control the computer easily. 
One of these exercises is "Catch me!". This exercise is making a random square around the screen. The patient needs to 
look at the square for a small period of time, and then the square will disappear and randomly appear in another place 
on the screen. 

 
Figure 5 "Catch me!" Square. 

4.Home Automation (Controlling Devices) 
Today, automation is playing important role in human life. Home automation allows controlling household appliances 
like: light, door, fan, AC, ..etc. It also provides home security and emergency system to be activated. Home automation 
not only refers to reduce human efforts, but also energy efficiency and time saving. The main objective of home 
automation and security is to help handicapped, old aged people, and Patients, which will enable them to control home 
appliances and alert them in critical situations. 
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4.1Camera mouse software 
Camera Mouse is a program that allows control the mouse pointer on a Windows computer just by moving the eye. 
Camera Mouse is software that is designed to work with Windows 8 or Windows 7 or Windows Vista or Windows XP 
computer and built-in camera or USB webcam. Camera Mouse is completely free in internet and may be distributed 
freely. 

 
Figure 6 Camera mouse software. 

4.2.Processing and Arduino 
Processing program is an open source language and development tool for writing programs in other computers. Useful 
when you want those other computers to "talk" with an Arduino, for instance to display or save some data collected by 
the Arduino [10]. 
Dealing with this program is useful and powerful, and it is the best choice for communicating simple information. If 
you just want to control an Arduino board from a Processing program. 
 

 
Figure 7 Home Automation software. 

 
The software fixed to work on port (COM1) from Computer. Then, if the Arduino connected to Computer the user 
should change the port of it to (COM1). 
Switch shield 
This shield is designed based on MOSFET transistor, which can be used as switch working with Arduino. This shield 
designed to reduce the cost and there is no integrated shield on the market that is doing the work that needed. 
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Figure 8 Switch shield schematic. 

 

 
Figure 9 Project diagram. 
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5.FLOW CHARTS 
5.1.Eye Tracking 
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5.2.Home Automation 

 

6.CONCLUSION 
The most essential purpose of engineering is to solve contemporaneous society’s problems. The design in this project 
can be used to help ALS patients around the world, especially who are weak in the economical condition. The project 
has achieved the targeted objective with promising results. It is cost effective, and anyone can implement it. Moreover, 
it mimics the high quality system such as "Tobii PCEye Go" in some features. 
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