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INTRODUCTION 

Motor Neuron diseases (MND) is a progressive and 
terminal disease  that attack the motor neuron or 
nerves (which is responsible for carrying the 
message from the spinal cord to muscle and make 
the muscles contract) which eventually affects the 
ability to breathe. Typically symptom begins in one 
the three areas: the arms and the leg, the mouth and 
the respiratory system. They include a weakening 
grip, making it hard to pick up and hold things, 
trouble breathing, slurred and sometimes grabbled 
speech. As the condition progresses, symptoms 
become more severe. Muscle pain and weakness 
increase, limbs muscles start to shrink, movement in 
affected limbs become more difficult and speech 
problems worsen, as muscles in the throat and 
mouth become weaker.  

Motor Neuron Diseases (MND) is rear but fatal 
illness which will lead to paralysis and eventually 
death. During later period, MND patients start losing 
their mobility due to organ failures. The only 
managerial body part of the most of the patients 
suffering from the MND is eyes and brain, which 
makes them to communicate with others. Hence 
they lose the ability to speak  

and write, so based on human-computer interaction 
they can contact with outside world for example 
tracking the eye movement and controlling the brain 
waves 

LITERATURE REVIEW 

The research done in previous year are development 
of eye gaze tracking development that are built in 
with the human computer interaction concept, some 
of the additional hardware such as infrared lighting 
(IR) and electrooculography (EOG) which has a 
limitation of cost and complexity. In many 
communications system [1] the eye gaze tracking 
system is implemented, but still requires an 
additional infrared .The user’s eye is used as a cursor 
in the computer display to choose any menu. To 
chose any character from the keyboard the user has 
to make the eye gaze movement left or right. In [1] 
an eye graze tracking is used to operate android 
based communication system that contains any daily 
activities. The daily activities menu is selected using 
eye gaze movement left or right. The proposed 
system consists of six steps-initial setup, eye 
localization, segmentation, eye centre detection, 
pointer movement and menu click. Image processing 
is done on gray scale images. The user’s image is 
detected by the Haar Cascade .After detection of 
face eye localization is done. The iris segmentation is 
done to separate iris from other valueless object 
such as background, eyelid etc. Once the central 
coordinate of eye is located then based on eye graze 
movement the pointer points the menu, to click on 
current menu the patient has to blink in more than 
250ms. The disadvantage of this proposed system is 
if patients is not stable and make some movement 
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or didn’t look straight in the camera, then the system 
won’t work properly.  

In[2], the technique involved helps in achieving some 
level of independence for the paralyzed and disabled 
by providing them control over appliances for their 
use. The algorithm used in this paper consists of five 
phases beginning from face tracking with the help of 
Haar face  detector followed by the verification of 
the number of components connected ,if the 
components are minimum then the algorithm 
proceeds to open eye template creation in which the 
larger of the connected components is chosen. 
Since, it contains more brightness information 
leading to the rise in the efficiency of the system. 
The final phase is the Blink detection that is used for 
the detection of eye blink and it has certain rules to 
be followed (i)only one component can be 
connected to the system.(ii)the detection would be 
carried out if the component detected is placed at 
the centroid of the user’s eye. The drawback of this 
system is that under limited lighting conditions the 
efficiency of the system reduces. 

The emotional expressions depend to a great extent 
upon the integrity of the face that results in facial 
expressions. The facial expressions serve as one of 
the main channel for conveying feelings such as 
affection, distress, anger and many others to 
spouses, children and friends. When these 
psychological feelings are not shared that lead to 
anxiety, depression, and heartedness and in severe 
cases, suicide. Hence, in [3] an implantable functional 
electrical simulation [FES] system was developed to 
restore eye blink activity in patients with unilateral 
paralysis. Since the electrode is the most critical 
component of the implanting device, designing such 
a device to meet the required specifications is a 
challenging task. The electrodes should be made of 
a material that is robust enough to withstand a 
number of flexes throughout a definite period of 
time. The electrodes were placed in animals for 
testing to find if they were not prone to any tissue 
reactions and whether the electrodes would work 
even if the eyelids were rubbed and scratched and 
the test lasted for eight weeks. The implanting 
device is placed in a cadaveric eyelid, beneath the 
surface of the skin in the eyelid.  

Electrooculography [EOG] an electronic based 
communication system that can be used by 
Amyotrophic Lateral Sclerosis [ALS] diagnosed 
person was designed [4], that recorded eye 

movement that was helpful for performing basic 
computer tasks. The person having this disease 
suffer from an inability to lead an independent life 
and it also weakens them slowly by taking away the 
involuntary movements. There are certain assistive 
technologies that are implemented for electronic 
communication and the eye tracking devices fall into 
three categories, they are eye-attached, image based 
and EOG. 

 Magnetic search coils are used in eye-attached to 
measure the eye movements which are attached to 
the ye with the electromagnets around the head. 
Even the smallest eye movements can be measured 
as it has extremely high resolution but the drawback 
is that the device has to be physically placed in or on 
the eye. In image based a camera is used to record 
the eye movement which makes it a least invasive 
method as there is no direct contact with the eyes or 
the user. Given proper conditions such as 
illuminating the eye with visible or infrared/near-
infrared and careful calibration, this technique 
provides accurate gaze detection. The major 
drawback of image based devices is that they are 
quite expensive. 

Electrooculography uses signals that are a 
biopotential created as a result of small voltage 
difference between the front and back of the eye. 
The voltage difference and the eye movements can 
be recorded by placing the electrodes on the skin 
around the eyes. The EOG is a low cost device 
compared to camera based devices. The EOG 
devices can be implemented easily as they are small, 
lightweight, embedded systems, they also require 
less computational power and less equipment than 
the other methods. The drawback of EOG is that the 
electrodes have to be placed on the skin and when 
measuring slow eye movement the EOG signals can 
suffer from noise, drift and interference from other 
signals.     

Oculography is the popular approach to assist the 
MND patients to communicate by measuring ocular 
activity. The Oculography can be divided into two 
methodologies, one is the video oculography (VOG) 
in which the camera used identifies the movement 
and other method is by placing electronic impulse 
during each movement or blink. EOG has many 
disadvantages such as patients may be irritated due 
to electrodes and it may cause severe health issues 
due to longer use. The disadvantage can be 
overcome by using VOG [5]. In VOG there is no 
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actual contact with the patients. Hence this method 
is patient friendly as it requires only a camera and a 
processor to identify and locate the patient’s eyes 
and analyses the same. The algorithm used is highly 
time efficient. 

In order to overcome the disadvantage of EOG the 
VOG is used [5] which has the advantage that, it is 
contactless and is more comfortable to patients. In 
[6] further simplified algorithm for blink recognition 
using Video oculography for communicating which 
is 8 times faster than the method proposed in [4] is 
designed. By using the speed algorithm, a real time 
conversion to sentence will be processed fast and 
will help MND patients to communicate more 
efficiently. Based on the algorithm in[5] it can be 
decided the position of eye whether it is closed or 
open. The pattern of blinks or winks can be stored in 
an array and then compared with the database of 
the sentences corresponding to the stored pattern 
and the corresponding sentences are spoken out.  

This paper [7] mainly focuses on the communication 
by the MND patients when they are away from the 
specially designed system or lie down on bed. This 
system comprise of different visual technologies 
such as face detection, eye center-localization, head 
pose estimation and feature point extraction. The 
hardware used in the system is a camera surrounded 
by infrared lamps for providing the required lighting 
at night. The risk of using infrared lamp is that, it can 
cause permanent damage to the eyes if the 
frequency of the infrared light emitted is outside the 
visible spectrum. Often times there is some 
misunderstanding that takes place between the 
person with motoric disabilities and a normal person 
while making an attempt to interpret. 

PROPOSED METHODOLOGY 

 
 A web camera is focused on the patients face. The 
video frames from the web camera are fed to the 
video processor that holds an algorithm to identify 

the blinks. The machine learning algorithm for the 
same will be implemented. The blinks are then 
stored as a series, based on which predefined 
sentences have to be spoken out by the speaker. The 
series is converted to a code, based on the code the 
corresponding MP3 is played by the speaker. With 
the help of this system the MND patient is nursed at 
the earliest, as it helps the patient to communicate 
without the need for a 

IMAGE PROCESSING 

Image processing is a method to perform some 
operations on an image, in order to get an enhanced 
image or to extract some useful information from it. 
It is a form of a signal processing for which the input 
is an image and the output is either an image or a 
set of characteristics or parameters related to the 
image. The two types of methods used for Image 
processing are Analog and Digital. Analog or visual 
techniques of image processing can be used for the 
hard copies like printouts and photographs. Digital 
Processing techniques help in manipulation of the 
digital images by using computers. The purpose of 
image processing are Visualization, Image 
sharpening and restoration, Image retrieval, 
Measurement of pattern and Image recognition.      

STEPS IN IMAGE PROCESSING 

1. Image Acquisition 

2. Colour Processing 

3. Segmentation 

4. Noise Removal 

5. Feature Extraction 

IMAGE ACQUISITION 

Image Processing is defined as the action of 
retrieving an image from some source, usually a 
Hardware-based source for processing. It is first step 
in work flow sequence because, without an image, 
no processing is possible. The image that is acquired 
is completely unprocessed. 

Before   any   Image Processing   can commence an 
image must be captured by a camera and converted 
into a manageable   entity. The process of obtaining 
a digital image from a vision sensor, such as camera 
is known as Image Acquisition. 
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COLOUR PROCESSING 

Color model provides a standard way to specify a 
particular color, by defining a 3D coordinate system 
and a subspace that contains all constructible colors 
within a particular model. Each color model is 
oriented towards either specific hardware or image 
processing application. 

1. RGB Model:-It consists of a three independent 
image planes red, green and blue. It is  used in 
display applications. 
 
2. CMYK  Model  (cyan, magenta, yellow and black) 

 = -  

It is used in printing applications.  

3. YCbCr Model (gray, chromo blue, chromo red) 
Y-Brightness present in the environment. 
Cb-Difference of blue and brightness. 
Cr-Difference of red and blue. 
 
4. HSV Model (Hue, Saturation, Value) 

HSV model decouples intensity components from 
color carrying information and ideal         tool    for 
developing IP algorithms. 

SEGMENTATION  

Image segmentation is the process of partitioning a 
digital image into multiple segments. The goal of 
segmentation is to simplify and/or change the 
representation of an image into something that is 
more meaningful and easier to analyze. Image 
segmentation is typically used to locate objects and 
boundaries in images. It is a process of assigning a 
label to every pixel in an image such that pixels with 
the same label share certain characteristics.  

OP(x,y)  

NOISE REMOVAL 

Digital images are prone to various types of noise. 
Noise is the result of errors in the image acquisition 
process that result in pixel values that do not reflect 
the true intensities of the real scene. The two basic 
operations performed in image processing to 
remove noise are erosion and dilation.  

1. Erosion 

The basic effect of the operator on a binary image is 
to erode away the boundaries of regions of 
foreground pixels (i.e. white pixels, typically).Thus the 
area of foreground pixels shrink in size and holes 
within those areas become larger.  

The erosion operator takes two pieces of data as 
inputs, the first is the image which is to be eroded 
and the second is (usually a small) set of coordinate 
points known as structuring element. The structuring 
element determines the precise effect of the erosion 
on the input image. 

For image A and the structuring element B in the 
Z^2, erosion is defined as. The mathematical 
equation of erosion given as – 

A B={z ϵ E | B A} 

 This equation indicates the erosion of A by B is the 
set of all points Z such that B, translated (shifted by 
Z), is a subset of A i.e. B is entirely constant with A. 

2. Dilation 

The basic effect of the operator on a binary image is 
to gradually enlarge the boundaries of regions of the 
foreground pixels (i.e. white pixels).thus the area of 
foreground pixels grow in the size while hole within 
those regions become smaller. The dilation 
operation usually uses a structuring element for 
probing and expanding the shapes contained in the 
input image.  

Dilation is a typical of transformation that changes 
the size of the image. The scale factor measure how 
much large or smaller the image is. Dilation can also 
reduce the size of shape. 

Dilation is defined for image A and the structuring 
element B is given as: 

A B={Z ϵ E | (B ) }  

RESULT 

1. The captured image is in RGB model .Red, green and 
blue components are separated for different 
applications. 
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RGB Model                           Red content 

 
Green content                       Blue content 

The captured RGB image should be converted to 
YcbCr to find the intensities in the Y plane which 
differentiates the foreground from background. 

 
                                                                 
 

 

 

 

YCbCr model                   gray content  

 

 

 

 

 

Chroma Blue                   Chroma Red                                      

  Content                          Content 

The RGB model is converted into HSV model for 
decoupling intensity components from color 
carrying information. 

 

  

                       

 

 

                                                                            

HSV model                                 Hue content   

 

 

 

 

 

 

Saturation content                      Value content 

The same process is been performed for different 
images to select the suitable colour model and put 
the results in the table. Gray scale has been 
identified as excellent based on the survey. 
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Table 4.1 Selection of colour model 

The images of the eyes are captured and separated 
from the background using intensities from the Y 
plane at different gray scale. These values are further 
used in segmentation, noise removal and feature 
extraction. Hence, focus is only on eyes portion of 
the captured image. This is accomplished by 
separating background and eyes at different 
intensity values. After the selection of gray scale 
image, the segmentation has been performed on the 
gray scale image and made eyes white and other 
part as black. The intensity values for gray scale 
image for different eyes are as shown in the table 
below. 

 

       Segmented Image     

                  Left eye                      Right eye                   

image Min Max Min Max 

1 100 122 70 100 

2 60 88 60 100 

3 60 80 60 70 

4 60 97 65 102 

5 40 50 18 29 

6 34 49 18 26 

7 75 86 25 35 

8 70 70 20 30 

9 65 72 120 135 

10 98 115 163 165 

11 52 61 118 131 

12 44 56 111 129 

13 65 90 168 185 

14 91 101 109 130 

15 82 104 122 178 

16 93 115 87 112 

17 74 90 86 93 

18 59 83 77 81 

 

Table 4.2- Intensity of eyes 

The Erosion has been performed on the segmented 
image to remove noise present in the background  

 

 

 

 

 

Segmented image                                eroded image 
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Then the dilation is been performed to remove noise 
present in the region of interest that is exactly 
opposite of erosion. 

 

 

 

 

 

 

 

Eroded image                                    Dilated image 

CONCLUSION 

This paper presents a further simplified iris extraction 
algorithm for blink recognition using video 
processing. The proposed system is cost effective 
and user friendly and makes use of the video 
processing technique in which machine learning 
algorithm is implemented to detect the eye blink 
pattern interpreting the message conveyed by the 
patient.  
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