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Abstract- Gesture Controlled Virtual Mouse makes mortal
computer commerce simple by making use of Hand Gestures and
Voice Commands. The computer requires nearly no direct
contact. All i/o operations can be nearly controlled by using static
and dynamic hand gestures along with a voice adjunct. This
design makes use of the state-of- art Machine literacy and
Computer Vision algorithms to fete hand gestures and voice
commands, which works easily without any fresh tackle
conditions. It leverages models similar as CNN enforced by Media
Pipe running on top of pybind11. It consists of two modules One
which works direct on hands by making use of Media Pipe Hand
discovery, and other which makes use of Gloves of any invariant

color.

Keywords- Gesture Control Virtual Mouse, Virtual Mouse,
Hand Gestures.

1. INTRODUCTION

Non — verbal communication in the form of gestures is
employed to convey a certain communication. The
movements of a person’s body, hands, or face can be used
to shoot this communication. Gestures have the capability
to convey commodity when engaging with other
individualizes. From simple to incredibly complicated hand
movements. For illustration, we can point to commaodity
(an object or people) or use a variety of simple gestures or
movements that are conveyed in sign language that are
integrated with their syntax and wordbook, more frequently
known as sign languages. As a result, humans can
communicate more effectively by employing hand
movements as a device with the help of computers Hand
gestures have taken control of mouse functions similar as
controlling the movement of a visual item. The work is
supposed to be low-cost, and it makes use of low-cost input
bias similar to a webcam to capture hand movements as
input. Modeling destined command-grounded movements
is used to manipulate accouterments. With the present-day
advances in VR(Virtual Reality) and its mileage in each day
lives, Bluetooth and Wi-Fi robotization are getting further
and more accessible. This paper proposes a visual Al
machine that makes use of pc imaginative and visionary to
carry out mouse, keyboard, and stylus capabilities the use
of hand gestures and hand tip accession. rather of the use of
fashionable headsets or outside bias, the proposed system
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tracks cutlet and hand movements and uses a webcam or
erected-in camera to reuse the computer. It’s simple and
effective, so this result can be removed continuously. Use
of fresh tackle, battery life, and eventually brings ease of
use.Al mouse programs are developed using the Python
programming language and the computer library OpenCV.
The proposed Al virtual mouse system model uses the
Media Pipe package to track hands and titles, and the
various python packages to navigate the computer screen,
left-click, right-click. Perform tasks similar as scrolling.
The results of the proposed model show a veritably high
position of delicacy, and the proposed model works
veritably well in real operations indeed if it uses the CPU
and not the GPU.

1.1 PROBLEM STATEMENT

To design a virtual mouse which detects hand gestures and
perform mouse operations only using fingers.

Our aimed Virtual Mouse can be used to overcome
problems in the real world similar as situations where
there's no space to use a physical mouse and also for
persons who have problems with their hands and aren't
suitable to control a physical mouse. We have designed a
system that has the power to regulate our display screen
with the backing of our hand gestures, which allows a
pleasing commerce, and which is free and easy to use.

1.2 OBJECTIVES

The main ideal of the Al virtual mouse system is to control
the mouse cursor functions by using the hand gestures
rather of using a physical mouse. The proposed system can
be achieved by using a webcam or an erected-in camera
which detects the hand gestures and hand tip and processes
these frames to perform the particular mouse functions.

2. ALGORITHMS AND TOOLS USED

For the purpose of hand and cutlet discovery we're using
the one of the effective open source library media-pipe, it's
one type of the frame grounded on the cross-platform
features which was developed by google and OpenCV to
perform some CV related tasks. This algorithm uses

Page 1


http://www.ijsrem.com/
mailto:suyoggawande2501@gmail.com
mailto:mevaishnavigulhane@gmail.com
mailto:srwankhade7@gmail.com

&gl 5y

I1ISREM
*"ﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

ReLoa™  Volume: 07 Issue: 04 | April - 2023

Impact Factor: 8.176 ISSN: 2582-3930

machine literacy related generalities for detecting the hand
gesture and to track their movements

2.1 Media-pipe

Google created the open-source Media-Pipe frame to
enable the development of cross-platform, real-time
computer vision operations. For processing and analyzing
videotape and audio aqueducts, it offers a number of pre-
made tools and factors, similar as object discovery, pose
estimation, hand shadowing, facial recognition, and more.
Inventors can snappily construct intricate channels using
Media-Pipe that combine multitudinous algorithms and
processes and execute in real-time on a variety of h/ w
platforms, like CPUs, GPUs, and specialized accelerators
like Google’s Edge TPU. Also, the frame has interfaces
helps us interacting with other well-liked machine literacy
libraries, including TensorFlow and PyTorch, and it
supports several programming languages, like C, Python,
and Java. For computer vision and ML tasks, Media-Pipe is
a comprehensive library that offers a numerous of features.
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Fig.1 Hand Coordinates or Landmarks

2.2 OpenCV

A computer vision and ML software library called OpenCV
is available for free download. Its ideal is to prop
programmers in the development of computer vision
operations. Filtering object recognition, shadowing, and
other processing operations for images and vids are each
available through OpenCV. Python, Java, and MATLAB
are just a many of the multitudinous programming
languages that it has tapes for. It's written in C. Robotics,
tone- driving buses, AR, medical image analysis, and other
fields are just a many of the fields where OpenCV can be
employed. A wide range of algorithms and tools are
included in the library, making it simple for programmers
to make sophisticated computer vision operations.

3. SYSTEM ANALYSIS
3.1 ARCHITECTURE OF PROPOSED SYSTEM
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Fig.2 Architecture Diagram of Proposed System
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Fig. 2 shows the proffered System of Gesture ruled virtual
mouse. The proffered system can be firstly started by
invoking either voice adjunct program or gesture control
program. utilizing either the other program can be started
as well. In the gesture control program, users gestures are
obtained through trap cam, each frame goes through
MediaPipe phase gesture recognition
module(mp.solutions.hands) and mileposts are established.
utilizing these corner’s, a gesture is recognized with the
help of some computation. also, a controller class performs
conduct predicated on these commands. This is done
constantly. In the voice peripheral program, voice is
recorded through microphone. Commands are understood.
tallying to the commands the conduct is performed

The project uses touch control to give the following places:
1.  Move the cursor

Right Click

Left Click

Double Click

Scrolling

Drag and Drop

Multiple Item Selection

Volume Control

Brightness Control
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The project uses voice assistant to give following places:

Launch gesture recognition
Stop gesture recognition
Google Search

Find a location on google maps
Date & time

Copy Paste

Sleep/wake voice assistant

Exit
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Gesture Controlled Virtual Mouse Including with the support of Voice Assistant

% Start by gesture control Start By Voice Assistant
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Process voice command and perform actoion

Fig.3 Usecase Diagram of Gesture Controlled Virtual
Mouse
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Fig.3 shows the Usecase Diagram of Gesture ruled Virtual
Mouse with the brace of voice assistant. user can achieve
gesture regulator which assay gesture and achieve action
and user can also give voice command to state assistant
which process voice command and achieve action. user can
also achieve gesture regulator through voice assistant by
giving away voice command to state assistant.

3.2 METHODOLOGY

Firstly we need to import the demanded libraries for the
program like Speech, pynput, pyautogui, Wikipedia,
OpenCV- python, media tube, ctypes, comtypes, pycaw,
movie- brilliance- control, eel, trap cybersurfed, datetime,
computation, os,etc.

Camera: Predicated on the frames obtained by a laptop or
PC's webcam, the proffered Al virtual mouse system
works. As a result of utilizing the Python computer
unreality archive OpenCV, the video internee object is
created and the webcam will begin to capture video. The
webcam also captures the frames and passes the bones to
the Al virtual engine.

Video Capture: A webcam is exercised for the Al virtual
mouse system, which captures every frame until the
program is closed. Following is the law that finds the grasp
in the video frame by frame by converting BGR frame to
RGB frame of the video. Defines a function called
mp_hands that will support us track the situation of our
grasp. Detecting Which Finger is through and our job at this
point is to descry which croquette motions and the separate
equals of the fritters that are over predicated on the
information set up in the archive, and achieve the mouse
function accordingly. This stage involves maintaining
which croquette is over predicated on the tip Id we set up
utilizing the MediaPipe as well as their separate coordinates
and also performing the workable mouse function
accordingly. It sets up a circle that will track the situation
of our grasp every0.1 seconds.

Mouse Features utilizing Computer unreality to Determine
Hand Gestures and Hand Tip Detection Cursor Moving The
mouse indicator is made to travel across the computer's
window utilizing the Python AutoPy package when the
index and middle fritters are over for the Moving Function.
The HandRecog class is initialized with the HandLabel of
the person's right phase. The initialize_hand_result system
is called to initialize the phase affect with the first frame's
corner points .The update_hand_result function checks to
know if the phase is moving, and if consequently, returns a
None with the Gesture. MOVING. If the phase is not
moving. The function also checks to know if the gesture has
changed. still, it updates the current gesture and accruals the
gesture frame count, If it has. The get_signed_dist system
returns a signed distance in pixels between two corner
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points. The get dist system returns the usual Euclidean
distance between two corner points.

Left Button Click: Left actuator click is made practicable
by wide- opportunity the index croquette and dragging it
onto the cortege or folder.

Right Button Click: Wide- opportunity the middle
croquette and dragging it onto the cortege or folder to
explore farther exertion on it enables right actuator click.

Scroll Up/Down: The computer is aimed to negotiate the
mouse operation of scrolling up and down by exclusively
pinching, which is done by connecting the tips of the index
and middle fritters to the movie's scroll bar.

Voice Assistant: It takes input from the user, also converts
the peroration into text & anatomize the text if it matches
with the conditions, it will give an affair or differently it'll
respond “ can’t recognize .

Al Virtual Mouse using Hand Gesture : With the help of
a trap camera and colour detection fashion, we have
manipulated the mouse cursor motion and various click
events. It's practicable to closely control all i/ 0 missions
utilizing static and dynamic phase gestures, along with the
assistance of a voice assistant. Performing mouse conduct
in Python requires the use of OpenCV module, which is
exercised for mouse conduct. A webcam captures the grasp
in real- time. A process is performed to treasure only the
coloured fingertips from the video. The design recognizes
phase gestures and voice commands automatically without
fresh tackle, utilizing country- of- the- art Engine literacy
and Computer unreality algorithms.

Fig.4. Flowchart of Virtual mouse
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B. Voice Assistant: A voice assistant — Albus is a digital
assistant that uses voice recognition, language processing
algorithms, and voice emulsion to hear to special voice
commands and return workable information or achieve
special places as asked by the user. predicated on special
commands, sometimes called ideas, stated by the user,
voice assistants can return workable information by
listening for special keywords and filtering out the medium
noise. While voice assistants can be completely software
predicated and able to integrate into utmost bias, some
assistants are levelled especially for single device missions,
analogous as the Amazon Alexa Wall Clock. moment,
voice assistants are integrated into multitudinous of the bias
we exercise on a quotidian base, analogous as cell phones,
computers, and smart speakers. Because of their wide
package of integrations. There are several voice assistants
who extend a truly special point set, while some take to be
open rounded to support with closely any situation at phase.

Read the sound
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Convert the text }
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3 g
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to text

No _—Match with any ™~
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Speaks<"Sorry | am not Execute the
functioned to do this! " commnad
i '
Convert the
output into
sound
Speak the sound
% R
» Exit
N P o

Fig.5 Flowchart of Voice Assistant

4. RESULT

A phase- gesture- ruled virtual mouse could give an
indispensable system for people with disabilities who may
have difficulty utilizing a traditional mouse or keyboard.
This technology can make it easier for them to interact with
computers and other bias. A phase gesture- ruled virtual
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mouse could also be useful for people who prefer to work
or play games without being tethered to a physical mouse
touchpad. This model would have them to control their bias
without the want for a physical interface. 6 Hand Landmark
Detection

ou!

——
L O
Fig.6 Hand Landmark Detection

Fig. 6 shows the Hand Landmark Detection, if the phase is
not moving, also the corner points are accorded for a known
gesture. The function also checks to see if the gesture has
changed. still, it updates the current gesture and accruals the
gesture frame count, If it has. The get_signed_dist system
returns a signed distance in pixels between two corner
points. The get_dist system returns the usual Euclidean
distance between two corner points.

p—

S O
Fig.7 Right Click Function

Right Button Click: Wide- opportunity the middle cutlet
and dragging it onto the train or brochure to explore further
conditioning on it enables right actuator click

Fig.8 Brightness and VVolume Control
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Brightness and Volume Control: The computer is aimed
to negotiate the mouse operation of Brilliance and measure
Control by simply pinching, which is done by connecting
the tips of the indicator and thumb.

Voice Assistant Output:

@ Elite - (m] X

m ELITE Welcomes you!

e
oo o e 35

elite what's the date

m ELITE Welcomes you!

——
elite launch gesture recognition

s )
elite stop gesture recognition
ostre recogon 86550}

s )

2l

Fig. 9 Voice Assistant

Voice Assistant: As shown off in Fig. 9 It takes input from
the user, also converts the peroration into textbook &
dissect textbook if it matches with the conditions it'll give
an affair or differently it'll respond “can’t recognized .

5. CONCLUSION

Al virtual mouse utilizing phase gestures is an ingenious
and instigative technology that has the implicit to revise the
expressway we interact with computers. Then with the aid
of a real- time camera, we've created a system to take the
mouse indicator and bear out its function. It offers druggies
a more natural, intuitive, and popular expressway to control
the cursor on the movie, without the want for a traditional
input device, a mouse. likewise, with fresh voice assistant
brace, Al virtual mouse utilizing phase gestures can farther
enhance the user experience. Voice assistant which is
integrated with the virtual mouse system will give druggies
with indeed further control over their bias. druggies can
given away voice commands to do a range of tasks, similar
as opportunity operations, conning through menus, and
performing trap quests, in extension to checking the cursor
on the movie utilizing phase gestures. As technology
continues to evolve, we can anticipate to know indeed more
ingenious results that enhance the user experience and
ameliorate availability for all. mention
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