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Abstract

An effective and dependable model is employed to operate mouse
activities virtually using a webcam. The programme allows for easy and
efficient computer interaction. Applications are created that support
mouse operation. The concept of operating computers with the eyes and
nose will be extremely helpful for people with disabilities. Additionally,
this form of control will do away with the need for a second person to
operate the computer. Our method uses face detection and facial features
to capture the movement of the mouse cursor in real-time. By minimizing
the use of external hardware, it improves upon the current system. Our
goal is to build a system that allows users to interface with computers by

moving their heads and blinking their eyes.

1. INTRODUCTION

Human-computer connection is become more and more convenient as computers have

permeated every aspect of our daily lives. While most people take these amenities for granted,

people with physical limitations have a lot of trouble using these tools in a proper manner.

People who have severe physical limitations that greatly impede their ability to control their

fine motor, in particular, may also have severe movement problems. As a result, individuals

might be unable to converse and type using a standard keyboard and mouse. In this case, it's

crucial to make use of efficient assistive technologies to make sure that these folks can use the
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system.

11 PURPOSEOFTHEARTICLE

The programme allows for easy and efficient computer interaction. Applications are created
that support mouse operation. A disabled person will find enormous benefit in the concept of
operating computers using their eyes and nose. Additionally, this form of control will reduce

the need for a second person to assist you in using the computer.
1.2 SCOPEOFTHEARTICLE

By using peripherals like a mouse and keyboard, the user of the suggested system gets around
the drawback of the current system. Through non-contact interface technology, we hope to
create a straightforward, transportable, and inexpensive assistive gadget. Our technology

eliminates the need for the subject to wear a controller to move the cursor on a computer.

1.3 FEATURESOF THEARTICLE
Tohelptheusergetaccesstohisdevicewithouttheuseoftheexternalmouse.

. Hands-freemousecontrolling.

. Controllingmousemotionsusingfacialgestures.

Toestablishavision-basedsystem

1.4 MODULEDESCRIPTION:
Theactivitiesintheapplicationaredividedintomodulesasmentionedbelow:

1. FaceDetectionlt is a method for identifying people's faces in pictures and videos.
Face detection is often done using OpenCV and dlib using a variety of techniques. The detector
utilised here combines a linear classifier with the traditional Histogram of Oriented Gradients
(HOG) feature.To identify facial characteristics like the eyes, ear, nose, and other landmarks,
dlib has a facial landmarks detector integrated.

2. Eye Detection: We must first locate the eyes in order to start picture processing, and
in order to discover the eyes, we must first locate a face. The facial keypoint detector takes as
input a rectangle object of the dlib module that only holds a face's coordinates. To find faces,
utilise the frontal face detector that is a part of dlib. For this, any classifier will suffice. If you
desire high accuracy and time is not an issue for you, | would suggest utilising a CNN because
it will offer significantly better accuracy, especially for non-frontal facing faces and partially
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occluded faces.

3. Gaze Determination: The goal of gaze detection is to identify where a person is
looking on a display screen. In our work, we put this into practise by having a computer vision
system place a camera above a monitor, and have a user move (rotation) his face to look at a
new spot on the monitor. In our scenario, the user is asked to adjust his or her pupils whenever

they look at a new area of the monitor screen.

4. Cursor Movement: Your Python scripts can automate interactions with other apps
by controlling the mouse and keyboard with PyAutoGUI. The X coordinate rises from 0 to 1
travelling right, starting from the left. The Y coordinate, unlike in mathematics, begins at 0 at
the top and increases downward. The mouse cursor is moved relative to its present location
using the pyautogui.moveRel() function. Three arguments are also required by the
pyautogui.moveRel() function: the number of pixels to move horizontally to the right, the

number of pixels to move vertically downward, and (optionally) the duration of the movement.

5. Eye Blink Detection: With the aid of two lines, we can pinpoint the precise eye
region where the blinks occur. Splitting the eyeballs, one is drawn horizontally and the other
vertically. Blinking is the temporary closing of the eyes and fluttering of the eyelids. The
natural process is quick. We must ascertain what transpires when the eye blinks. We can infer
that the eye is shut or blinking. The eyelid is closed and the eyeball is hidden. linked between
the upper and lower eyelids If this sequence of events lasted for between 0.3 and 0.4 seconds,

we can interpret it as a blink. Longer than that can be interpreted as closed eyes.

2. PROPOSEDSYSTEM

The programme allows for easy and efficient computer interaction. Applications are created
that support mouse operation. The concept of operating computers with the eyes and nose will
be extremely helpful for people with disabilities. Additionally, this form of control will reduce
the need for a second person to assist you in using the computer.Our method uses face
detection and facial features to capture the movement of the mouse cursor in real-time. It

circumvents the current system by not utilising external hardware.

The proposed system's objective is to develop an interface for the computer that responds to
head motions and eye blinks. The user controls mouse actions on the screen with eye blinks.
Left and right mouse click actions are executed on the screen by the left and right eye blinks.

The user simply requires a webcam as an external device.
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2.1. FEASIBILITYSTUDY:

The practicality of the suggested system will be checked as the following stage of the analysis.
"Given infinite resources and time, all articles are viable." However, time and resources are
actually in short supply. The article ought to follow time bounce and use resources as

efficiently as possible. The approval of any article takes place here consistently.

Thereare3typesoffeasibilities:

. Technicalfeasibility.
. Operationalfeasibility.
. Economicfeasibility.
o TechnicalFeasibility:

We should analyse the technical challenges associated with the system in order to decide
whether the proposed system is technically feasible. This application makes use of web
technologies, which are widely used nowadays. Today, imagining a world without the internet
is impossible. Technically, the proposed system is workable..

J OperationalFeasibility:

We should evaluate the users' level of awareness while assessing the system's
operational viability. Since the consumers are accustomed to the technology, there is no need
to train the staff on how to utilise the system, making it operationally feasible. The technology
is also incredibly user-friendly and welcoming.

EconomicFeasibility:

We must take into account a number of elements to determine whether an article is

economically feasible. as:

. Cost-benefitanalysis
o Long-termreturns
. Maintenancecosts

It only needs basic computer skills and no internet access, which is a very minimal
requirement. Because it can be utilised easily by any company without additional financial

burdens, the system is economically viable.

3. SYSTEMDESIGN
System design is the process of transferring a user-focused document to programmers or
database professionals. A design is a strategy for going about creating a new system. This

process involves several steps. It provides the understanding and procedural details necessary
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for implementing the system that was recommended in the feasibility study. The stages of
development involved in designing include both logical and physical ones. A walkthrough of
the logical design is produced along with input and output specifications, implementation plan
specifics, and an analysis of the current physical system.
The format of the fields is also designed, and the database tables are created by studying the
system's functions. The database tables' fields should specify each table's function within the
overall system. It is best to avoid adding extra fields because they can damage the system's
storage space. The design of the input and output displays should therefore be user-friendly.
The layout, buttons, and text fields all need to be clean and concise.
SOFTWAREDESIGN

Indesigningthesoftwarefollowingprinciplesarefollowed:

o Modularityandpartitioning:Each system in a piece of software is intended to be

composed of a hierarchy of modules and perform a distinct function.

o Coupling:components of a system should not be overly dependent on one another..
o Cohesion:modules ought to do one processing operation at a time.
o Shareduse:Allowing a single module to be called by other modules that require the

function it provides will reduce duplication.

Figl: System Architecture:

{ IMAGE CAPTURING ]

|

{ FACE DETECTION
|
{ EYE DETECTION
[ GAZE DETERMINATION ‘ { EYE TRACKING ] ‘ BLINK DETECTION ]
[ MOUSE SCROLLING J [ CURSOR MOVEMENT J [ CUCK EVENT ]
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4. INPUT/OUTPUTDESIGN
4.1.1.1 InputDesign:
Procedures for gathering the required input data are most effectively created with the needs in
mind. The input design was created with the idea that human engagement with the system
would be the most efficient and straightforward.

Also,themeasuresaretakenforthefollowing

. Limiting the volume of input

. Prevent uninvited visitors in the classroom.

. Eradicatingextrasteps

. Possessiontheprocesssimple

. Atthisstage,theeffortformsandscreensare designed.

4.1.1.2 OutputDesign:

The system's interfaces are all made to allow users to operate it quickly and easily with the
fewest keystrokes possible. On the screen, instructions and crucial information are highlighted.
There are almost always helpful choice selection prompts and vital error notifications on each
screen. Speedy processing and quick switching between screens are prioritised. Utilizing
interactive processes, each screen is allocated to be as user-friendly as possible. In other words,
the user can utilise the system effectively without much assistance from the operating hand
book

SIMPLEMENTATION
51 VIRTUALMOUSEOPERATION

5.1.1 MouseOperation:

Providing good human-computer interactions is a crucial stage in the creation of interactive
software. It is a means to deepen immersion in the virtual environment in the context of games.
Comparatively speaking to the actuality of gadgets like head-mounted electrodes used in
games, traditional interactions with the mouse, keyboard, or gamepad are restricted. Focusing
on novel player-player interfaces with the virtual environment is an emerging trend. For

instance, some methods track head motions using a headpiece device.

We attempted to investigate computer vision in this study piece with the overarching goal of

creating a system that can decipher the movements of human facial characteristics. The
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purpose of this article is to develop a straightforward prototype for face tracking and detection
that mimics mouse action. We create a system that use a camera to track a facial feature, like
the tip of the nose, and uses the movement of the tracked feature to control the mouse pointer
on a computer. Another area of the face is used to perform the mouse clicking action. The
head's rotation and eye blinking are taken into consideration while analysing facial motions.
The head's three-dimensional position is monitored and displayed on a computer screen as 2D
coordinates. Blinks that are done on purpose are noticed and taken as actions. The real-time

video of the individual seated in front of the screen is the only way the tracker operates..

5.1.2  FaceDetection:

i) Face detection methods can be divided into two primary groups: feature-based and
image-based. The feature-based approaches are predicated on the typical characteristics of
human faces, including geometry or skin tone. Instead, face recognition is viewed as a more
broad pattern recognition issue in image-based systems.

i) Feature-basedapproach:

iii) These are predicated on the idea that, regardless of a person's ethnic background, their
skin tone will always fall within a range. After identifying the border of a face, the image is
searched for contiguous pixels belonging to a specific colour class. The face is then extracted
from the image.

iv) Image-basedapproach:

The human face is viewed as a pattern in the image-based method that may be discovered by
looking at samples. Therefore, detailed understanding of facial features is not necessary. By
doing this, errors brought on by the usage of a face model that is unreliable or lacking are

removed.

52 FEATURES

5.2.1 Imageacquisition:When a user approaches the camera, the system is launched. The

tracking module receives frames from the video device through the image capture module.

5.2.2 Face Detection: To count the number of faces in the visual spectrum, the camera's
frames are continuously scanned. Every time a single face is found, its location is calculated
and sent to the algorithm for identifying features. An image-based face recognition method

based on Haar faces is the strategy employed here..

5.2.3 Featuresldentification:Inthisstep,weapplyfivealgorithms
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)] Toretrievethelocationofthefaceonthescreenw.r.t.x-ycoordinatesofthescreen
i) Toidentifytheeye'slocationrelativetothelocationoftheface.
iii) Toremoveunwantedareasedgesofthe face.
iv) Toidentifygoodfeaturesi.e.tip ofthenosefortrackingpurposes.

V) Toidentifyeyesanddetecteyeblinkthatisentirelybasedonthemovementsoftheeyelids

524 Comparing Frames: If the seized frame is the initial frame, the tracking module
verifies this. The OpenCV framework is used to execute a global search for the first frame and

compute the likelihood.

5.2.5 Initializing Tracker: Without any prior explicit knowledge of the surroundings, the
tracking module automatically initialises the tracker by carrying out this global search on the
first frame. The programme calculates new distances and coordinates for each of the next

frames.

5.2.6 Tracking Head Movement: To detect the movements of each individual feature, an
algorithm is applied to real-time video clips provided by the camera for frame-by-frame
analysis. It is determined how many facial features there are and where they are located
initially. The memory contains the features' initial configuration. The difference between the
feature's current and initial locations is then determined for the chosen feature, which in this
case is the tip of the nose. After then, the average of all the discrepancies is determined. In this

way, as the head rolls, the tracker notices a tiny movement.
53 HARDWARERUNNING

Thisarticleisrequiredminimumhardware.Camera,infraredLEDs,andalLaptop. Thepurposeofthisar
ticleistoachievecompletefunctionalityofthemouse,justbythemovementoftheeyeandhead.

5.3.1) Camera:ln order to deliver good picture quality in improved lighting conditions, this
post uses a Logitech webcam to take a photo with an 8MP picture quality. But when there is
poor lighting, image quality is likewise poor because the input mechanism is malfunctioning.
53.2) IR LED: A near-infrared (NIR) LED is built within the camera module to illuminate
the eye. The iris appears lighter under NIR illumination than it does under visible light, which
has the desired result of enhancing the contrast between the pupil and the iris. The camera can
record video in the dark, where visible illumination would otherwise impair the wearer's
vision, thanks to the use of infrared technology. Because certain IR has a large current and can

injure the human eye, we use a resistor here and connect it to the IR to reduce the current.
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5.3.3) Distancefromthescreentotheuser:To reliably discern between the various positions of
the eye and correctly track the centre, this distance must be optimised. It will be challenging to
precisely follow the centre location if this distance is too great because the pupil will move
very little throughout the entire screen. Due to the curvature of the eye, if the distance is too

close, the eye movement will be excessive.

6.RESULTS

TestCaselfig.,6.1:ActivatingthemouseMovement

READING INPUT]

TestCase2fig.,6.2:CursorMovingtowardsdown

READING INPUT]
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TestCase3fig.6.3:CursorMovingtowards Left

READING INPUT]

TestCase3fig.6.4:CursorMovingtowards UP

READING INPUT)

TestCase3fig.6.5:CursorMovingtowards Right

READING INPUT]

TestCase8fig.,6.6:ChangingtoNormalMode
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CONCLUSION&FUTURESCOPE

With the use of simply head and eye movements, we have developed a mechanism to access
the mouse cursor on a computer screen. The user can move the mouse pointer as needed and
carry out various mouse tasks while viewing head and eye movements recorded by the camera
and displayed on the screen. Since the suggested system is feature-based, anyone can utilise it
without having to register in advance. The upper limb impaired will particularly benefit from
this system.

The system's understanding of how human facial, eye, and nose movements can be used to
direct the mouse cursor in all contexts was its primary focus. The system is incredibly user-
friendly, especially when used with desktop programmes. It has accuracy and speed that are
enough for many real-time applications and that enable disabled persons to participate in a

variety of computing tasks.
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