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ABSTRACT - This project presents a novel handsfree mouse control user system. Sight Click, to enhance human-
computer interaction, especially among physical disabled individuals. The system uses facial movements like eye gaze,
head direction and mouth position to move the cursor and perform clicks, rather than a traditional mouse. The camera
then tracks the user's facial landmarks by using deep learning. techniques and computer vision with Python and OpenCV,
The tech uses the Dlib 68-point facial landmark algorithm to pinpoint and track key features on the face. You are then
translated movements into the mouse like it is a seamless way of doing without physical contact. This approach is very
cost-effective compared to commercial solutions, and also increases accessibility and ease of use.

KEYWORDS: Facial Landmark Detection, Human-Computer Interaction (HCI), Eye Gaze Tracking, Touch Free Mouse
Control, Computer Vision.

Domain: Artificial Intelligence and Human-Computer Interaction (HCT)
LINTRODUCTION

Deep Learning is Still Making the Wave With the fast speed of technology development, the way we ditch with
computers are also changing. While traditional Input devices such as the mouse and keyboard have fulfilled every need,
these devices have limitations-especially for people with physical difficulties. It uses webcam video to track facial
expressions, eye gaze, and head movement to move a mouse pointer and perform click actions. This allows you to
navigate a computer screen simply by moving your face or eyes. Beyond simply providing an advanced method of
controlling a computer through specific gestures familiar to the user, the intent of this system is also to provide
assistance for users experiencing mobility impairment, allowing for easier and more independent access to the
technology. This project brings together the power of computer vision and machine learning to provide an innovative
solution that is easy to use, efficient. and affordable to enhance the way we interact with technology.

II. LITERATURE SURVEY

""Gesture recognition with a DataGlove" D. L. Quam, “Gesture recognition with a DataGlove,” IEEE Conference on
Acerospace and Electronics, vol. 2, pp. 755-760, 1990. Hardware-based system, by Quam tells that with a human hand
operating the DataGlove, an experiment was carried out to look at gesture recognition. In three classes, a total of 22
gestures were examined. Only finger flexure movements were used in the first class. There were movements in the second
class that called for both finger flexion and hand orientation. The third class of gestures need finger motion in addition
to flexure and orientation. The flex sensors which are present in the data glove make it easy to recognise up to 15 different
movements.

"A real time hand gesture recognition system using motion history image" D.H. Liou, D. Lee, and C.C. Hsieh, “A
real time hand gesture recognition system using motion history image,” in Proceedings of the 2010 2nd International
Conference on Signal Processing Systems, July 2010. In this study, a face based skin colour model and a motion history
image based hand movement detection technique were developed. Hands travelling up, down, left, right are the dynamic
hand gestures as well as two static hand gestures the fist and the wave hand are suggested in this work. These hand
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gestures are simple and effortless. Using Harr-like features, the four-directional dynamic hand movements were
identified.

"Virtual Mouse Control Using Colored Finger Tips and Hand Gesture Recognition" V. V. Reddy, T. Dhyanchand,
G. V. Krishna and S. Maheshwaram, \"Virtual Mouse Control Using Colored Finger Tips and Hand Gesture
Recognition,\" 2020 IEEE-HYDCON, 2020, pp. 1- 5, DOI: 10.1109/HYDCON48903.2020.9242677. Thumma
Dhyanchand, Vantukala VishnuTeja Reddy came up with a Virtual Mouse Control Using Colored Finger Tips and Hand
Gesture Recognition the system, that makes the control of a cursor without any direct physical contact without any sensor.
This activity involves identifying colourful fingertips and tracking them. For the same effect, different hand gestures
might be used in place of colored caps. As the brightness ranges from 500 to 600 lux the colour Red has a detection
accuracy around 90% which is similar in case of Green and Blue which is typical of offices and well-lit classrooms.

"An Introduction to Hidden Markov Models" L. R.Rabiner B. H. Juang “An Introduction to Hidden Markov Models”
IEEE ASSP Magazine (Volume: 3, January 1986). An Introduction to Hidden Markov Models by L. R..Rabiner B. H.
Juang tells that a key tool for the real-time, dynamic gesture identification process is the Hidden Markov Model. The
HMM approach is practical and designed to function in static settings. The strategy involves using the HMM's LRB
topology in co-occurrence with Baum Welch Algorithm and Forward and Viterbi Algorithms for training and testing
respectively, produces the best recognition of patterns. Although the system in this study looks to be simpler to use than
more recent systems or command-based systems, it is less effective at spotting and recognising patterns.

"RADAR based Object Detector using Ultrasonic Sensor" Akshaya U Kulkarni, Amit M Potdar “RADAR based
Object Detector using Ultrasonic Sensor” 2019 1st International Conference on Advances in Information Technology
(ICAIT) 10 February 2020. Akshaya U Kulkarni, Amit M Potdar proposed a system that is RADAR based Object
Detector using Ultrasonic Sensor. The project entailed developing an ultrasonic sensor based, RADAR based used for
object detection, was provided in this publication. Instead of employing genuine RADAR, which is expensive and
difficult to handle, it provides a solution for simple object detection using ultrasonic technology that functions like
RADAR. The work of other authors focuses primarily on either of these subjects. IoT hardware and connection software
were part of the endeavor. The Raspberry Pi 3 computer and Arduino Uno board processed data.

"Co-articulation Detection in Hand Gestures" M.K. Bhuyan, D. Ghosh and P.K. Bora “Co- articulation Detection in
Hand Gestures” TENCON 2005 - 2005 IEEE Region 10 Conference February 2007. D.Ghosh, P.K.Bora, and
M.K.Bhuyan Co- articulation Detection in Hand Gestures suggests that one of the biggest problems with dynamic gesture
recognition is co-articulation. For the class of gestures taken into consideration here, there haven't been many documented
vision-based methods for assessing co-articulation. The majority of the algorithms that have been suggested up to this
point have been successful only for a small number of gesture vocabularies and cannot be applied to all types of gestures
when used in various settings.

III. METHODOLOGY

A. EXISTING SYSTEM

Eye-Tracking Switches: Using eye movements follow the user to control the cursor9. Nonetheless, they tend to be
extremely costly and necessitate specialized hardware. Voice-Controlled Systems: These are based on speech
recognition (which can fail in noisy settings/situations) and may not be applicable to users with speech-related
disabilities. Head-Mounted Devices or Joysticks: This is hands-free control, though it can become uncomfortable over
prolonged periods and still require some physical effort. Proposed System — Sight Click: Cheap: Video is based on a
standard webcam and open-source Software, so it is significantly cheaper. Comfortable and Contact-Free: There is no
need to wear anything or to hold anything. User Friendly: It only needs a webcam and tracks the head direction, gazing
at mouth opening, etc. Very Accessible: Built with accessibility in mind, but a lot of users can use it if you need a touch
free experience.

B. DISADVANTAGE OF EXISTING SYSTEM

1. The current eye tracking system can only monitor eye movements and measure the distance to the gaze target,
limiting its functionality.

2. It does not enable users to control the monitor or interact with software applications based on their eye movements.

3. This limitation restricts usability, particularly for individuals who rely on assistive technologies for accessibility.
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4. Users are unable to perform tasks like clicking or scrolling simply by looking at items on the screen, hindering
engagement

C. PROPOSED SYSTEM

The proposed solution introduces an intelligent, hands-free mouse system that operates through eye movement and
blinking, allowing users to control a computer without physical contact. The system utilizes computer vision techniques
to monitor and interpret the user's facial expressions, focusing primarily on the eyes, using a basic webcam. Through
real-time video analysis, the system identifies the user’s gaze direction and eye gestures. The movement of the eyes will
guide the mouse pointer, and intentional blinks or prolonged focus will be recognized as click commands. A machine
learning model will be trained to understand different eye-based actions and improve accuracy over time. This system
aims to offer an alternative way of interacting with digital devices, especially beneficial for individuals with limited
mobility or in settings where touching shared devices poses health risks. The software will also include a simple
calibration step to adapt to each user's unique eye patterns and ensure smooth operation. By replacing physical interaction
with smart visual tracking, this system brings forward a clean, accessible, and futuristic method of human-computer
interaction.

D. ADVANTAGES

1. Hands-free computing enables users to interact with computers using facial movements, promoting independence
for individuals with disabilities.

2. Face-based interaction provides real-time eye tracking, allowing users to navigate and control interfaces by directing
their gaze.

3. Eye gaze estimation offers insights into user behavior, enabling personalized and adaptive software interfaces.

4. Overall, these advancements foster inclusivity in technology, transforming how users engage with digital
environments.

E. DESIGN OF THE SYSTEM

The system is architected to seamlessly involves integrating computer vision, machine learning, and human-computer
interaction principles. Such a system enables users to control cursor movements and perform mouse actions using hand
gestures, eliminating the need for physical contact.

< Open GUT interface >
TT >< Face points mracking >
Open & Grab video frame from _@
wwebcam
é‘} < Monse cuarsar control >
< Frame Separation inte single frame > J“L
e S
< Computer vision > Activate
&
{l:/[, Face deactivare
mapping
Image enbhancement
[ I MMouse CIrSOr noVe nent o
e 1moditor SCreen
< Face detection Threshaolding
process
AL 68 points dlib
Facial
( Eye. mouth and head detection Im:E:I:Z:k
algorithin

Fig.1

IJIRCCE©2025 | AnISO 9001:2008 Certified Journal | 10633




© 2025 1JIRCCE | Volume 13, Issue 5, May 2025| DOI:10.15680/1JIRCCE.2025.1305179
wWww.ijircce.com | e-ISSN: 2320-9801, p-ISSN: 2320-9798| Impact Factor: 8.771| ESTD Year: 2013|

% p} "A\‘ International Journal of Innovative Research in Computer
i ¥ and Communication Engineering (IJIRCCE)
IJ I RCCE (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

- _________________________________________________________________________________|
For non-crisis scenarios, the response engine generates appropriate guidance by leveraging contextual user data (age,
gender, location) and rich knowledge bases, including TN hospital databases, Siddha medicine resources, and cognitive
behavioral therapy (CBT) techniques. The output formatter then structures the final response, incorporating follow-up
triggers, scheduling features, and multilingual capabilities to ensure culturally sensitive and timely communication. This
layered, modular design ensures the chatbot delivers accurate, empathetic, and contextually relevant assistance in real-
time, supported by both medical and mental health knowledge.

IV.IMPLEMENTATION
MODULE DESCRIPTION

1. Camera Module:

The camera module serves as the initial component of the system, capturing video of the user through a webcam. This
video input is essential for the entire process, as it provides the raw data needed for facial detection and tracking. The
quality of the webcam and the lighting conditions in the environment can significantly affect the clarity of the captured
video, which in turn impacts the accuracy of subsequent processing steps.

2. Conversion Module:

In the conversion module, the captured video is processed into multiple frames, allowing for detailed analysis of each
individual frame. This step is essential for isolating specific moments in the video where facial movements occur,
enabling the system to focus on detecting faces and other facial features more effectively. By breaking down the video
into frames, the system can analyze each image independently, which is crucial for accurate facial detection.

3. Pre-Processing Module:

The pre-processing module is designed to enhance the quality of the images extracted from the video frames, ensuring
that the facial detection algorithms can operate effectively. Techniques such as resizing the images to a standard
dimension help maintain consistency across the dataset, which is crucial for accurate detection. Additionally, resizing
can reduce computational load, allowing the system to process images more quickly.

4. Face and Eye Gaze Detection Module:

The face and eye gaze detection module utilizes the 68-point dlib facial landmark algorithm to identify and track facial
features from the processed images. This algorithm is designed to map 68 specific coordinates that correspond to key
facial landmarks, such as the eyes, nose, and mouth. By accurately detecting these points, the system can gain insights
into the user's gaze direction and head orientation, which are essential for translating facial movements into cursor control.

5. Controlling Module:

The controlling module is responsible for interpreting the detected facial landmarks and translating them into mouse
functions such as left-clicking, right-clicking, and cursor movement. By analyzing the positions of the eyes, head, and
mouth, the system can determine the appropriate actions to take on the screen. This hands-free interaction model allows
users to navigate their digital environment intuitively, enhancing accessibility for individuals with physical limitations.
For instance, if the system detects that the user is looking at a specific icon for a certain duration, it can trigger a left-
click action, effectively allowing the user to select or open that item without any physical input.

V.RESULT

The implementation of a face movement-based human-computer interaction (HCI) system has yielded promising results,
demonstrating the feasibility of using facial gestures as an alternative to traditional input devices like a mouse. The system
achieved high accuracy in real-time face and eye tracking, utilizing advanced computer vision algorithms to precisely
identify key facial features. Users were able to navigate the screen intuitively through head tilts and eye movements, with
minimal lag observed in cursor responsiveness. The gaze-based click operation effectively translated users' eye fixations
on specific icons into click actions, significantly enhancing the interaction experience, particularly for individuals with
physical disabilities. User feedback indicated a positive experience, highlighting the system's intuitiveness and
accessibility. While the initial results are encouraging, there are opportunities for further development, such as
incorporating machine learning algorithms for improved accuracy and expanding functionality with gesture recognition.
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Overall, this innovative approach not only enhances accessibility but also opens new avenues for interaction in various
applications, including gaming, virtual reality, and assistive technologies.
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VI. CONCLUSION

In conclusion, the face movement-based human-computer interaction system represents a significant advancement in the
way users can engage with technology, particularly for those with physical limitations. By leveraging facial gestures for
cursor control and click operations, the system offers an intuitive and accessible alternative to traditional input devices.
The successful implementation of real-time face and eye tracking demonstrates the potential for enhanced user
experiences across various applications, including gaming, virtual reality, and assistive technologies. User feedback has
highlighted the system's effectiveness and ease of use, indicating a positive reception among participants. As the
technology continues to evolve, further enhancements, such as the integration of machine learning and gesture
recognition, could expand its capabilities and improve usability. Overall, this innovative approach not only fosters
inclusivity in human-computer interaction but also paves the way for future developments in accessible technology. The
system successfully demonstrates that facial movements can be effectively used as an alternative to traditional mouse
input, enhancing accessibility and user interaction. It provides a hands-free, user-friendly solution especially beneficial
for individuals with physical disabilities, paving the way for more inclusive technology applications.

VII. FUTURE WORK

Integration of machine learning algorithms to improve gesture recognition accuracy. Addition of voice command support
for a multimodal interaction experience. Enable multi-user support with facial profile switching. Customizable facial
gestures for different user-defined actions. Cross-platform compatibility, including mobile and Linux systems. Enhanced
eye tracking using infrared or depth-sensing technology. Facial expression-based feedback to improve interface
responsiveness. Ability to control smart home and IoT devices using facial gestures. Setup wizard for calibrating gesture
sensitivity to individual user needs. Improved performance in low-light and cluttered background conditions.
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