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Abstract— Motor neuron diseases, such as Amyotrophic Lateral Sclerosis (ALS), pose challenges 
to individuals' motor abilities, limiting computer interactions. This research addresses this by 
utilizing eye gaze technology in Human-Computer Interaction (HCI). Tracking eye movements 
empowers users to control computers effectively, restoring engagement with digital resources. 
Motor neuron diseases create barriers to computer interaction, hindering access to essential 
digital functionalities. Our proposal advocates for integrating eye gaze technology into HCI to 
reestablish computer interaction for users with motor neuron diseases, fostering independence 
and enhancing overall quality of life. Introducing ELITA, an HCI system designed for physically 
challenged individuals, employing eye movement tracking for effortless computer tasks. ELITA 
includes a visual keyboard operated through eye gaze technology, enhancing accessibility. This 
research serves as a beacon of hope, bridging the digital divide for those with motor neuron 
diseases. Through the proposed eye-based computer interaction system, ELITA, we strive to 
empower users and contribute to a more inclusive technological landscape. 
 
Index Terms— Eye-Gaze, Visual-keyword, Computer Vision, Human Computer Interaction 
(HCI), Oculography Technique, HOG. 

I. INTRODUCTION 

Throughout the past few decades, eye gaze-based Human-Computer Interaction (HCI) technologies have been 
created and studied. HCI technology has proven essential in developing interfaces that are accessible and user-
friendly for individuals with disabilities. The technology enables hands-free interaction with computers, mobile 
devices, and other electronic equipment by sensing user eye movements and converting them into input commands. 
Users can communicate with computers and other digital devices by using their eyes in eye gaze-based Human-
Computer Interaction (HCI) systems. These systems monitor the user's eye movements and translate these into 
instructions for the computer to follow using a mix of hardware and software. In particular, for those with physical 
limitations who might struggle to utilize conventional input devices like a mouse or keyboard, eye gaze-based 
interaction offers the potential to provide a more natural and intuitive means of communicating with computers. 
Screen readers, eye-tracking devices, and speech recognition software, among other things, have enabled persons 
with impairments to communicate, study, work, and access  information. To  understand  how  users  interact  with  
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graphical user interfaces (GUIs) and other computer-based systems, these systems concentrate on tracking and 
analyzing users' eye movements and pupil dilation. It is possible to assess user involvement, attentiveness, and 
levels of interest by using eye gaze monitoring technologies. Here, we present an overview of HCI technologies 
for differently abled individuals, highlighting the problems and solutions in building accessible interfaces. This 
article discusses essential technologies, applications, benefits, and limitations in eye gaze-based HCI research as 
it evaluates recent developments in the field. The study also discusses possible uses for the technology in the 
future. 

II. RELATED WORK 

Various work has been done on the Eye-Gaze system to provide an effective and easy way to communicate with 
computers for differently abled people. The physically challenged person always faces problems in performing all 
the tasks for which physical body-parts movement is essential.  

Table I- Representing The Disabled Population In India By Age Group According To A Survey. 

Age Group Percentage 
0-4 years 5% 
5-9 years 7% 
10-19 years 17% 
20-29 years 16% 
30-39 years 13% 
40-49 years 12% 
50-59 years 9% 
60-69 years 10% 
70-79 years 7% 
80-89 years 3% 
90+ years   4% 

 
Fig 1. Graph of Rate of differently abled people in India 

The University of Virginia developed an electronic eye-monitoring system for Windows, integrating seamlessly 
and allowing eye-based writing, typing, and mouse operations through an external camera beneath the monitor. A 
provided keyboard aids typing, but achieving precision remains challenging [1]. Eye-gaze Interaction is faster than 
mouse-based selection, utilizing algorithms understanding eye behavior. A hardware setup with a gaze tracker and 
infrared lights efficiently tracks eye movement but is limited to browsers and eye-driven tasks [2]. This paper 
explores cost-effective, accurate eye-tracking methods, presenting various approaches for implementation. The 
insights aid in choosing an approach with optimal accuracy and lower costs. They discover various methods of 
implementation of eye-tracking that are as follows- 

Electro-Oculography 
A sensor attached around the eyes records the electric field during eye rotation, estimating eye position by 
measuring potential difference. Strategic electrode placement enables precise tracking of horizontal and vertical 
eye movement. 
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Scleral Search Coils 
This method employs Faraday’s Law, using a wire coil attached to the eyes via contact lenses. As the coil moves 
in the magnetic field around the eyes, induced voltage generates signals indicating eye position. 

Infrared Oculography 
Infrared light reflection from the sclera determines gaze position. The eyes are illuminated with infrared light, and 
the sensor reads eye position based on the difference in reflected light. 

Video Oculography 
Video Oculography, a popular eye-tracking method using Infrared illumination with single or multiple cameras, 
includes head and body posture measurements for enhanced gaze position calculation. For precise movement 
measurement, four L-shaped lights in the monitor's corners illuminate the entire face [3]. Eye-tracking system uses 
Infrared light, an eye camera, and two head cameras for accurate measurement. Supported by four IR lights, 
exhibits 0.5 to 1 cm error at a 60 cm user distance [4]. Non-invasive eye-tracking employs a computer-mounted 
camera and Electro-Oculography for gaze direction. Wearable gaze trackers generate an electric field, recording 
position through potential difference. Glasses include a keyboard display [5]. EyeLive's infrared sensors transmit 
eye reflections to a microcontroller for a unique Human-Computer Interaction model for ALS and LOCKED-IN 
DISEASES. Adapting to cost-effective infrared sensors and eye lenses results in higher error rates and slower 
typing speeds [6]. Wearable eye-tracking for Google Maps uses long blinks as double-clicks. Mouse control for 
application initiation, map selection, and Street View. Dedicated keyboard offers extra controls, with zooming 
through eye fixation. Challenges include cursor positioning and unintended clicks [7]. System uses a central LED 
for pupil images through corneal reflection, allowing eye position measurement. Real-time video processed into 
images using computer vision reads pixels for eye tracking. Not suitable for bright sources or uncovered windows 
[8]. Employs eye gaze for a virtual keyboard, aiding information sharing. Features a pointer controlled by the 
user's gaze to select letters, but typing is slower and complex. Eye-gaze tech, once complex and costly, is now 
simpler and more affordable with technological advancements [9].  
Detects eye blinks, lacking real-time functionality, has low accuracy, and operates solely on recorded video, posing 
challenges in recognizing the actual blink rate [10]. Assists dyslexic users in word identification and pronunciation 
through visually controlled auditory cues. Exclusive to dyslexic users, lacking details on interactions and inputs 
from disabled individuals [11].Balancing assistive manipulation and direct human control in building control 
architecture is crucial for effective human-robot collaboration. It enhances wheelchair mobility based on eye gaze, 
prioritizing user support over system interaction for those with disabilities [12].Balancing human-robot 
collaboration requires a thoughtful control architecture. The gaze-driven system supports wheelchair and robot 
arm use for daily tasks, with 14 of 15 participants favoring eye-gaze tracking for their primary AAC device [13]. 
Empowers physically challenged users using eye-tracking and GUI for Google Maps control, converting eye-gaze 
into joystick-like navigation. Limited to single-task usage, it utilizes contact lenses and a coil in a magnetic field 
for eye-tracking [14]. Outlines wheelchair movements using an EGT with a 3D orientation sensor, controlled 
through a simple GUI device. Confined to wheelchair navigation, it lacks computer interaction capabilities, 
featuring an interface for movement control [15]. Emphasizes noncontact human-computer interaction in wireless 
sensor networks, introducing a real-time system using eye state recognition, gaze estimation, SVM [17], HOG [18] 
features, and a basic CNN model. Achieving high-precision interaction, it replaces traditional input devices with 
a cost-effective webcam and head pose assessment [16]. This paper presents an assistive system based on eye 
tracking for individuals with disabilities. It employs the Gazepoint GP3 eye tracker for gaze control, integrating 
Haar cascade facial landmarks for secure access, ensuring privacy and user verification, enhancing the quality of 
life for disabled patients [19].  This paper introduces Gaze Capture, a vast eye-tracking dataset recorded on mobile 
devices with data from over 1450 people and nearly 2.5 million frames. It presents iTracker, a real-time CNN [21] 
for mobile eye tracking, achieving high accuracy and overcoming previous limitations, making gaze estimation 
more accessible to a broader audience [20].  Covers two decades of eye gaze tracking progress on various 
platforms, addressing accuracy, system configurations, and user platforms. Emphasizes standardized evaluation 
methods [22].Compares eye gaze-based object selection with mouse-based methods, revealing faster interaction. 
Utilizes a real-time architecture for intuitive input [23].Examines cost-effective gaze tracking using convolutional 
neural networks (CNNs) with webcams. Predicts gaze coordinates without extra hardware, showcasing accuracy 
in real-world conditions [24]. Introduces Identification by Random Forest [26]  (IRF), a machine-learning[27] 
method surpassing existing algorithms for automated gaze event classification. Exhibits superior accuracy with 
potential applications in biometrics [25]. EyeBoard, a gaze-controlled text entry system, optimizes virtual 
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keyboard layouts for improved comfort. Demonstrates a 14% average increase in text entry rates, suitable for 
compact devices and beneficial for individuals with severe motor disabilities [28].Code Gazer enhances source 
code navigation via eye gaze, favoring gaze-based "Go to Definition" in user studies. Integrates eye gaze with 
mouse and keyboard for efficient "look up" tasks [29].Explores eye gaze and typing links in touch and non-touch 
typists, identifying unique eye movement patterns. Achieves 92% accuracy in recognizing touch-typed strokes. 
Enhances Web Gazer for improved performance [30].EyeSayCorrect, a hands-free solution, combines speech 
recognition [32]  and eye gaze. Corrects words by looking and speaking, achieving up to 23.79% faster task 
completion and 40.35% faster text selection on mobile devices [31]. Eye Swipe streamlines text entry, requiring 
users to glance near virtual keyboard keys. While swiping, potential words pop up, and "reverse crossing" identifies 
a word's first and last letter [33].The system, using the Haar classifier, recognizes facial movements, especially the 
mouth and eyes. Controls a virtual keyboard and mouse, enabling hands-free computer interaction with pointer 
movement and scrolling in all directions [34].The paper categorizes face detection methods, emphasizing the 
prevalence of Haar-like features. It discusses common challenges, such as lighting conditions and facial 
expressions. The study highlights the interconnectedness of face and eye detection and anticipates future 
advancements in gaze estimation techniques [35]. The paper categorizes face detection methods, emphasizing 
Haar-like features' prevalence. It discusses challenges like lighting and facial expressions, highlighting face and 
eye detection's interconnectedness. The study anticipates advancements in gaze estimation techniques [36].  

TABLE II – REPRESENTING THE COMPARATIVE OF REFERENCES 
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A pie chart depicts the technological distribution across various references. Additionally, a line graph is made, 
illustrating the publication frequency of related works over distinct time intervals. 

 
 

                Fig.2 Pie Chart of different technologies used       

 

III. CONCLUSIONS 

Eye-tracking HCI revolutionizes computer interaction for individuals with physical disabilities, utilizing eye 
movement and telekinesis. This technology enhances tasks such as typing and mouse operations through a visual 
keyboard, with verbal commands activating applications for seamless navigation. Despite its promise, common 
gaps in gaze-based interaction and eye-tracking technology persist, necessitating further attention: 
1. Hardware Dependency: Specialized eye trackers limit widespread adoption; affordable solutions needed. 

Fig.3 Graph illustrating work accomplished over different 
years, organized chronologically. 
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2. Calibration Challenge: Time-consuming eye-tracking calibration hinders efficient use; simplifying 
calibration is crucial. 

3. Performance Variability: Gaze accuracy varies; research should enhance accuracy across diverse users and 
conditions. 

4. Standardization: Lack of standardization impedes comparison; developing evaluation methodologies is 
essential. 

5. Privacy and Ethical Concerns: Advances in eye-tracking raise privacy and ethical issues; researchers should 
address data security. 

6. Integration with Everyday Devices: Gaze-based interaction needs seamless integration; studies should explore 
practical implementations. 

In conclusion, to foster broader adoption and acceptance of gaze-based interaction, addressing critical gaps, 
including hardware accessibility, calibration simplification, performance consistency, standardization, privacy 
concerns, and real-world integration, is paramount. The proposed methodology of ELITA, an inclusive eye-based 
computer interaction system, stands as a promising solution to bridge these gaps and redefine the landscape of 
accessible human-computer interaction. 

FUTURE SCOPE 

We've presented data on physically disabled individuals in India by age group, highlighting the percentage of 
people in each category. Notably, 7% fall within 5-9 years, and 17% are aged 10-19, facing challenges in acquiring 
knowledge. HCI offers a solution, allowing them to access knowledge easily through the internet. HCI techniques 
can also enable physically challenged individuals to operate machines effortlessly with eye and head movements, 
serving as training tools for various tasks. The figure below illustrates a proposed solution employing Human-
Computer Interaction (HCI). 

 
Fig.4 Graph of Rate of differently abled people in India 

HCI can allow these physically challenged people to Operate computers & perform every action in such a way 
that will be different and easy, reading & invoking machines with the help of eye and head pose. 
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