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Abstract: There's always room for advancement in the realm of computers, thanks to new technology in our digital era. Hands-
free computing is popular nowadays because it caters to the needs of quadriplegics (people suffering from paralysis of all four 
limbs). We want to demonstrate a Human-Computer Interaction (HCI) system that is essential for amputees and others who 
have trouble using their hands. The system is a mouse-like eye-based interface that converts eye movements like blinking, 
staring, and squinting into mouse cursor actions. The software requirements for this technique include Python, OpenCV, 
NumPy, and a few more facial recognition tools, as well as a basic camera. In the creation of face detectors, the HOG 
(Histogram of Oriented Gradients) is often utilised. and hence the window technique, which combines this feature with a linear 
classifier. It is completely hands-free and does not require any additional hardware or sensors. 

I. INTRODUCTION 
Moving the pointer along with the screen using a computer mouse or by moving one's finger has become fairly common in 
today's technology. Every movement of the mouse or finger is detected and mapped to the movement of the pointer by the 
system. Because their arms are not functioning, certain people, known as "amputees," will be unable to use present technology to 
use the mouse. If the amputee's eyeball and facial features, as well as the direction in which their eye is staring, can be recorded, 
the movement of the facial features may be transferred to the cursor, allowing the amputee to move the cursor at whim. An 'eye-
tracking mouse' is a gadget that tracks the user's eye movements. The project relies on mapping facial traits to the cursor to 
recognize and capture them in video. When the camera is opened, the application must extract all of the video's frames. Since the 
video's frame rate is typically around 30 frames per second, every frame will be processed in about 1/30th of a second. The 
application then goes through a series of steps to identify and map the characteristics of the video to the point .After the frame 
has been retrieved, the face areas must be identified. As a result, the frames will go through a set of image-processing routines to 
appropriately analyse the frame, allowing the algorithm to distinguish things like eyes, mouths, and noses.The Overview 
Our Project performs the following functions or actions which are as follows. 

- Opening the Mouth 
- Right Eye Wink 
- Left Eye Wink 
- Squinting Eyes 
- Head Movements (Pitch and Yaw) 

A. Objective of the Project 
The objective of our project is to make the work of ‘amputees’ (people who don’t have their arms to be operational) easy. 
Amputees or quadriplegics can benefit from our project (people affected by paralysis of all four limbs) can use and operate the 
mouse using their facial features and actions of their eyes. 
To deliver a user-friendly human-computer interaction project, this project will design a system that will just require a camera to 
employ human eyes and facial characteristics as a pointing device for the computer system. The following are the objectives: 

- Eyes and face Detection 

- Eye end points extraction 

- Develop an algorithm to calculate the point gaze based on eye features extracted 
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Figure 3.2. Histogram to feature vector 

a) SVM Algorithm 
Support Vector Machine, also known as Support Vector Classification, is a supervised and linear Machine Learning technique for 
dealing with classification issues. Support Vector Regression (SVR) is a subset of Support Vector Machines (SVM) that solves 
regression issues using the same ideas. 

b) Implementing SVM in Python 
With Scikit Learn's SVM package, the implementation is quite easy and basic. 
 
- Importing Dataset 

 
 
- Creating Training and Test Samples from the Dataset 

 
 
- Classifying the Predictors and Determining the Target 
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1. Setting Up Support Fitting using the training data using VectorMachine 
 

 
 
 

2. Predicting classes for a test set 
Y_pred = classifier.predict (X_test) 

 
 

3. Attaching the predictions to the test set for comparing 
 
 

 
 
 
 

4. Calculating the accuracy of the predictions 
 
 

 
 

Output: Accuracy Of SVM For The Given Dataset : 0.875 
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