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 
Abstract—In this research work we have developed a tool and 

a program that can be used to replace the behavior of a mouse. 
Our results have shown that it can be used successfully to replace 
a mouse that is usually operated by hand.  The system we 
developed in this research can be used to help people with 
quadriplegia (paralyzed) to operate a computer. In order to be 
highly accessible and affordable, the tool we built should be 
inexpensive and can be purchased easily. Thus we have selected 
an input method using a series of LEDs and a webcam. There are 
two LED used on the circuit due to the need to have two light 
sources in order to replace the mouse behavior. The image 
captured by the webcam is then filtered using an image 
segmentation technique (thresholding). The first light source is 
used as the head-tilt detector that will be used as the replacement 
for the left-button and right-button of the mouse. The second 
light source is used as a head-motion detector, to replace the 
mouse movement. Our head movement tracking device uses two 
pieces of LEDs, wires, several resistors and energy source 
(battery). 
 

Index Terms— head movement tracking device, image 
segmentation, mouse controlling, thresholding.  
 

I. INTRODUCTION 

person who suffers quadriplegia is unable move his or 
her arms and legs to operate a mouse and keyboard [7]. 

Therefore, in order for such a person to operate today’s 
computers there is a need for special tools to aid that person 
operating a computer. 

 Recently, there has been a number of special equipment 
and software that has been developed to help a people who 
suffer from quadriplegia to interact with a computer. 
However, most of these specialized equipment and software is 
difficult to obtain. The difficulty is mostly due to their high 

 
FX. Ferdinandus, Tri Kurniawan Wijaya, and Indra Maryati are with the 

Department of Computer Science, Sekolah Tinggi Teknik Surabaya, Surabaya 
60284, Indonesia They can be contacted at email: {ferdi, tritritri}@stts.edu, 
and  indra.maryati@gmail.com. 

Gunawan is with the Department of Electrical Engineering, Faculty of 
Industrial Technology, Institut Teknologi Sepuluh Nopember, Surabaya 
60111 Indonesia. He can be contacted at email: admin@hansmichael.com.  

Edwin Seno Dwihapsoro is with the Department of Computer Science, 
Sekolah Tinggi Teknik Surabaya, Surabaya 60284 Indonesia. 

 

prices (particularly for developing nations), the low 
availability of these instruments or items, and the regulations 
pertaining to the buying and selling of electronic goods across 
states. 
 One example of a detector that recently became available is 
the “Ocular Mouse” which is an eye muscle detector. 
However, the tool is only available to certain communities and 
it is expensive. There is also a head movement tracking device 
called TrackIR that is relatively well known compared to other 
tracer devices. This tool is well known for its primary function 
to play games. However, such a tool that can detect head 
movements can also be used to help people who suffer from 
quadriplegia to operate a computer. However, similar to other 
head movement tracking devices on the market, the price of 
this tool is also relatively expensive and therefore 
unaffordable the majority of people in developing nations, 
including Indonesia. 

 

II. IMAGE SEGMENTATION 

Thresholding is a simple method of image segmentation. A 
thresholding method allows the creation of a binary image 
from a gray scale image [2]. A binary image is an image in 
which every pixel can have of one of two possible values. The 
values that are usually chosen are the values that represent 
black and white, although the values that represent other 
colors can also be used.  

In the binary image, a pixel color value is used as the 
foreground/object color while the value of the other colors is 
used as the background. The ultimate purpose of the threshold 
method is to simplify the representation of the image so that 
the image can be more easily analyzed.  

The reason a thresholding method was chosen is to allow us 
to more easily detect and differentiate between the features of 
tracked objects and the background. Since the thresholding 
method is a simple method, it is expected that required 
computational processes will not overload the system and that 
the basic specifications required for the system can be as 
minimum as possible.  
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