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Abstract - This project offers a method for the use of a A digital human-computer interface that makes use of a

realtime camera in Human Computer Interaction (HCI) as an webcam or other photo-taking devices in place of a physical
alternative to the present techniques for controlling cursor mouse or keyboard may be an alternative to a touch screen.
motions, which consist manually pressing buttons or A software programme that uses the webcam on a regular
adjusting the angles of a real computer mouse. However, it basis can use the motions that the user makes to interact with

manages many mouse events using a camera and computer
vision generation, and it can show every difficulty that a
conventional computer mouse can. A series of filters and
conversions will be applied to the real-time images that the
virtual mouse colour recognition application is constantly I1I.REVIEW OF PHYSICAL MOUSE
collecting. Once the system is complete, the application will
make use of a photoprocessing approach to extract the
coordinates of the focused colouring positions from the
transformed frames.

it and convert them into pointer motion, much like a
genuine mouse.

(a) Ball Mouse:

The trackball mouse, which was popular in the 1990s,
Keywords : Comparing-combination-collection-mouse-transfer- supports the ball by using rotating rollers to identify the
consumermodern- healthy motion caused by itself, the ball. a lone curler determines
forward and backward movement, and the other detects left
and right movement. The internal mouse ball is constructed

I. INTRODUCTION of metal and is coated with firm rubber to increase the
Using two-dimensional movements in reference to a floor, a specificity of the detection. buttons for left and right and a
mouse is a pointing device in computer lingo. This movement is scroll wheel are two common characteristics. However,
transformed into a display's pointer movements, allowing for the because of Since, there is always friction between the mouse

management of a computer platform's Graphical User Interface
(GUI). There are many unique varieties of mice that have existed
in the contemporary age, such as the mechanical mouse, which

ball and the rollers, the mouse is susceptible to wear and tear.
Additionally, prolonged use of the mouse may cause the

controls movement with the help of a robust rubber ball that rollers to deteriorate, which will make it less able to detect
rotates when moving the mouse. After some time, the optical motion and ultimately worthless. The mouse buttons'switches
mouse was created, replacing a rubber ball with a hard exterior are also not very precise because repeated use can cause the
and an LED sensor that could sense movement on the table and internal mechanics to become loose and render the mouse

transmit the transmission of data to a computer for processing. In
order to address the drawbacks of the optical mouse, the laser
mouse was subsequently introduced in 2004, which include
difficulties in tracking highly reflective surfaces, and to increase (b) Laser and Optical Mouse:
the accuracy of motion with the smallest hand motion
Nevertheless, there are still restrictions in both physically and
technically, the mouse, regardless of how accurate it may be. For
instance, a laptop Consumable is a mouse. piece of hardware since

inoperative unless it is disassembled and fixed.

The motions of an optical mouse, which is frequently used
today rely on LEDs (light-emitting diodes) to ascertain

eventually it needs to be replaced because either the mousebuttons beneath them surface-related movements, nonetheless, a laser
have worn out and create pointless clicks, or the laptop has mouse that uses coherent lasers is a laser-based mouse
stopped recognising the mouse as a whole. Human-computer illumination When compared to its predecessor, The optical
interactions are important. is growing despite the limits of laptop mouse does not rely on the mechanical mouse. using rollers

technology. Considering the invention of a mobile device with a
touch-screen interface, the market is beginning to call for the
usage of the same technology across all technological platforms,

to regulate its motions, as opposed to employing a photodiode
array with an image. This is being done to postpone the

including desktop devices. However, even though the desktop deterioration limits that have an impact on the It is more
system's contact display technology currently exists, the cost durable than its modern counterpart. While also providing
might be prohibitive. higher judgement and precision. Even while most platforms

are compatible with the optical mouse. obscuring, diffuse
floors, there are still certain drawbacks. For example, it
cannot detect motions on polished floors. Additionally,
continued Using coherent lasers, the laser mouse is an optical
mouse. result in dust particles getting inside of the LEDs,
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which would explain why both optical and laser mice have
issues with surface detection. In addition, the button switches

are still prone to deterioration,
mappro;?rlate operation of the mouse™ unless it is

disassembled and fixed.
111.PROBLEM STATEMENT

It should come as no surprise that each technology device has

its own challenges, particularly in the case of laptop devices.

After examining several mouse in real-life types, the

problems are identified and generalised. The general issue

that the modern physical mouse faces are described as
follows:

= mouse in real life is put through mechanical wear and
strain.

= To function, a physical mouse needs specialised hardware
and a surface.

- Physical mice have a tough time adapting to unusual
situations, and their performance differs based on the
setting.

= Even in normal operational contexts, the mouse has a
restricted set of capabilities.

= Each wireless and stressed mouse has a unique lifespan.
IV.MOTIVATION FOR VIRTUAL MOUSE

As people strive to live in a world where both Without using
any peripheral devices like remote controls, keyboards, or the
like, technological gadgets can be operated and interacted
with remotely. Undoubtedly, the virtual mouse will soon
replace the physical one. place of the conventional Soon,
actual mice will be available. Not only does it offer
convenience, but it is also cost-effective.

V.SCOPE

The physical laptop mouse needs to be replaced by a virtual
one as soon as possible to offer convenience while keeping
the physical mouse functional and able to engage and operate
the laptop system. To do this, the programme must be quick
enough to take and process each image with the purpose of
accurately synchronizing the user's gesture. As a result, this
project will expand a software programme utility using the
most recent software coding methodology and the free
software for computer vision, often called OpenCV. The
following describes the project's scope:

= instantaneous utility
- software geared toward consumers.
= the need to purchase a real mouse is gone.

VI.OBJECTIVE

Towards this project is intended to create a digital mouse
utility that focuses on some important aspects of substantial
development. First off, this challenge aims to do away with
the actual mouse required while allowing users to
communicate with the laptop system using the webcam and
several image-processing methods. also includes work that
strives to create a digital Mouse utility that can function on a
variety of surfaces and environments.

The following summarises the project's overall goals:

hich will again {esult inthe - to create something that uses a webcam to run.
=> build a digital put-in that could function on any surface.

= to programme the camera to continuously take pictures,

which may then be examined using a variety of approaches to
image processing.

- to convert a hand movement or gesture into a mouse click

with the intention of setting it to a certain screen function
VII.LITERATURE SURVEY

There are many different types of mice available today,
ranging from simple workplace mouse to challenging gaming
mice, as the use of computers by people is more and more
important in our daily lives. However, those hardware have
certain limits because they are no longer as environmentally
friendly as they were. For instance, Although a flat surface is
required for the physical mouse to function, that does not
imply that needs a certain area to make use of all of its
capabilities. Moreover, a few of this Hardware serves no use.
for remote computer interaction due to cable length
restrictions, making it inaccessible.

(a) Visual Panel:

Zhengyou et al. (2001) suggested an interface gadget known
as a visible Panel to overcome the aforementioned problems.
It uses a random quadrangle-shaped panel made of a planar
object and enables the person to interact with the computer
using any tip-pointing device. The interaction movements
can be recorded, analyses, and used to drive the tip positions,
pointers resulting in precise and trustworthy computer
interaction The whole system consists of an update,
calculation, holography, panel tracker, and tip pointer tracker
because it can simulate both a mouse and a keyboard
generator.

(b) Mouse Simulation by Coloured Tapes:

A method of ubiquitous computing is required to overcome
the problem. Thus, when using a colour-tracking mouse, is
suggested. The aforementioned device uses computer vision
technology to track coloured tapes in the user’s arms. One
will act as a trigger for the mouse, while the other will act as
an agent. press events, one of the tapes may be used to control
the position of the cursor.

(c) Webcam-based Mouse:

Another colour detection technique put out by Kazim
Sekeroglu (2010) calls for three hands and three colour
guidelines to imitate press events. The suggested device may
track the movement of the suggestions, pass the cursor in
accordance with the location utilize the pointer to mimic the
single, double, left, and right clicks of the mouse., right, or
both click events. It can also detect the tips by referring to the
stated colour statistics.

IJNRD2304268

International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijnrd.org/

© 2023 IJNRD | Volume 8, Issue 4 April 2023 | ISSN: 2456-4184 | INRD.ORG

They used The "subtract” function that comes with MATLAB
feature to find the colours, filtering utilizing the median, the
noise clear out to aggregate the noise, which is effective in
removing in any case reducing the sound of "salt and pepper."
The "im2bw" tool provided in MATLAB can be used to
distinguish between the potential values for each pixel as the
collected image is converted to a binary scale photograph.
After conversion, the acquired image will go through
additional filtering removing bwareaopen using any small
areas that could affect the amount of the thing that was found
in the picture.

(d) HCI-based Mouse:

Every further "Ubiquitous Computing" strategy put forth by
Chu-Feng Lien (2015) calls for the ideal finger placements to
manage click actions and the mouse pointer. The suggested
system uses a quality called A emotion history image (MHI),
a piece of art which is used to recognize moves with a row of
photographs taken over time, rather than hand gestures or
colour monitoring as a means of interaction.

(e) Inferences:

This method enables the designers to create
distinctive/unique products that satisfy the From coloured
graphics to gesture movement tracking monitoring, the
system meets the users' needs. It follows that in the not-
toodistant future, physical mice will become obsolete
replacing them with cameras that recognize gestures.

VIII.PROPOSED SYSTEM DESIGN

There are two main tiers that make up the shade reputation
process: the calibration phase and the reputation segment.
The calibration segment's goal is to teach the device how to
interpret the colour values for hue and saturation that
customers have chosen. If necessary, the device may keep
these values and other configurations in Text files that will
be utilized in the recognition process later segment. As
Depending on the parameters that were recorded, the device
will begin to capture frames and look for input for colour as
the recognition phase of the process begins at some time in
the calibration section.

(a) Application Layout:

The software will display a console window upon startup;
users must choose from the available options in the primary
menu as different options result in different programme
capabilities. Customers may receive an error notice and be
redirected back to the main menu if they inadvertently select
the incorrect options (for example, the fourth option).

The second choice enables them to allow the user to select
and modify the colours they want to obtain more precision
and effectiveness at a later point in the popularity phase. In
addition, the 0.33 option gives the user the ability to change
the program's settings, including the cameras that may be
selected as well as the height and width of the comment’s
windows.

Once the default option has been selected, the utility will start
up various strategies and initialize the desired variables to
display several windows that show the HSV trackbars and
binary thresholds of individual shades, as well as a primary
window that shows the live captured frame. The track bars
for the HSV are offered can be adjusted, and users are
encouraged to do so in order to enhance the popularity of
colour accuracy. However, in order to effectively modify the
tune bars, users must have a basic understanding of the HSV
shade version, as improper adjustment could cause the entire
reputation section to go away.

Fig — 8.1 Calculation flowchart for gesture recognition

Two distinctive areas that are individually referenced in
purple and black make up the "stay" remarks window, which
displays the real-time frame. The location is shown in red
shows the size of the actual screen that customers are using
because the coordinates there display an accurate
representation of the actual display. Other than that, the area
that has been highlighted in black symbolizes the intended
position, in which the opposing colours (like green and red)
can be identified most effectively. Focused areas are utilized
to eliminate colour conflicts that may arise beyond the narrow
focus area. Additionally, all mouse operations can becarried
out using just three fingers, negating the requirement to
manipulate the three different colours to fill the full frame.
Additionally, there are two tune bars in the feedback window
called "bri slider" and "“con slider." which are used to control
the brightness and evaluate the captured frame, respectively.
Additionally, as a result of the capture, the body's HSV values
result from these two tune-bar adjustments.

For the common objectives the Al considers to keep and
watch the hand developments and fingertip characteristics,
the Open-CV library is used for PC machine vision, and the
Media Pipe system is utilised for the characteristic of hand
signals and hand development.

In a variety of Al pipelines, the Media-Pipe technology is
combined with an open source Google framework. Since
edge work is designed to misuse measurement data, the
Media-Pipe concept is helpful for cross-stage improvement.
The Media-Pipe structure, which is multi-modular and
applied to numerous sounds and recordings, is widely
employed wherever this technology is. The engineer utilises
diagrams to develop and disassemble the frameworks
utilising the Media-Pipe topology.and it is also used to
support the frameworks for machine purposes. The
administration of the concerned means in the Media- Pipe-
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using framework occurs within the line configuration. The
constructed pipeline will operate in a number of steps,
allowing for quantity friability in portable and working
spaces. The three fundamental elements of the Media-Pipe
structure are an execution investigation system, a system for
recovering identifying data, and a collection of reusable
mini-computers. A pipeline is a diagram made up of
"number cruncher" parts, where each mini-computer is
connected by streams to allow information to pass through
in bits. The number cruncher and streams work together to
create an information stream diagram in Media- Pipe, where
each hub may be an addition machine and the hubs are
connected by streams. Utilizing the journal PC net cam, To
find and perceive a finger and palm, use single-shot. The
Hand discovery module of Python leverages the Finder
framework by Media Pipe as a design for a finger and hand
recognition model because it is easy to educate the hand
using it. The 21 joint reasons and coordinates inside the
hand make up the planned model of the hand reason mark.

Using PC vision, we can interact with images and
recordings to understand how they are stored, how to
manipulate them, and how to extract information from
them. Artificial intelligence's foundation or typical tool is
PC Vision. The 1.0 version of Open-CV was the default.
The use of Open-CV for academic and commercial
purposes is free because it is released under a BSD licence.
It includes connection points for It works with Windows,
Linux, Mac OS, iOS, and Android and supports C++, C,
Python, and Java. computational applications that are
ongoing productivity was the basic focus when Open-CV
was being developed.

Pre-processing, or more particularly, picture management,
is an earlier advancement in computer vision. Its objective
is to change a picture into a structure suitable for additional
investigation. Examples of these processes include image
sound  reduction, openness rectification, shading
modification, and picture sharpening. These are very
important duties that require careful consideration in order
to produce adequate results.

Using the highly well-known computer vision library,
Open-CV, we propose to present a portion of the often used
picture-taking techniques in this article. I'll try to explain
each action's working promptly and concentrate on
addressing the topic in more detail, providing you with all
the information you really need to understand the material.
The edges recorded by Associate in Nursing passing PC's
camera serve as the foundation for the structured Al virtual
mouse system in Open-CV, a Python vision library. Images
that are two tones or grayscale with pixel values ranging
from 0 to 255 especially depicting dark or white features (0
or 1) can all be used to represent images. Pictures can also
be hidden stacked with three channels (Blue, Green, and
Red). The Al virtual mouse framework moves the mouse's
coordinates from the camera screen to a full-screen view.
computer window by means of an instructional algorithmic
rule. When the hands unit was observed, and taking into
consideration the fact that we were unable to observe the
finger that is raised to make a particular mouse action, If we
have a tendency to often move the mouse pointer around the
window, a rectangular box will be drawn around the

computer window where the camera is located. According to
this framework, an Al mouse checks to see if a By misusing
the Media-Pipe, finger is up by falsifying the coordinate of
the precise finger that it will locate. and thereby determining
the specific bits of the up-and-coming fingers. Then, the
actual mouse function executes its tasks as a result.

(b) Challenges:

Numerous implementation problems arose throughout the
utility's development at various points. The following lists the
problems and difficult circumstances that could come up
throughout the development section:

Within the shots that were taken, there were breaks in the sound
of salt and pepper. When the required HSV values for the
collected frame were too little, sounds of salt and pepper
resulted. Despite this, the frame underwent several processing
steps despite the fact wasn't large enoughto be considered an
entry. The undesired HSV pixels in the frame must first be
removed in order to fix this issue. Removed, including the
excessively large and small pixel regions. The probability of
interruptions of comparable pixels will significantly decrease
with this technique.

> Low-tier systems' overall performance degrades as a
result of heavy system load. The tool may require a lot of CPU
power in the majority of low-tier systems because it needs to
go through several processes to filter out, organize, and
perform the mouse capabilities in real time. The amountof time
it takes the software to process a whole frame will significantly
rise If the collected frames' resolution is too high. Therefore,
the programme is required to the system most effectively the
crucial portions between the frames andreduce the superfluous
process of filtering that mayundoubtedly cause the usefulness
to gradually degrade.

The challenges involved in assessing the frames and adjusting
the brightness to obtain the required HSV values. In terms of
obtaining the required colour pixels, the depth ofbrightness and
assessment play a vital role The entire necessary values of
HSV to carry out The required performance of mouse
functions necessitates that the HSV values likewise be satisfied
with the illumination and comparison for the application to
carry out the full range of specified mouse activities. A given
depth should, however, be able to complete the majority of the
necessary HSVvalues, barring particular HSV \svalues that
have been updated to demonstrate in any other scenario. This
makes calibration relatively laborious. To solve this problem,
the utility must first go through an adjustment period that
facilitates users to select their prbeforeprior to colour pixels
leading for the most part area.
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IX.RESULT ANALYSIS

Within Human-laptop Interactions (HCI), when all using a
mouse may be done with a wave of the hands wherever,
anytime, and without regard to the environment, it should
come as no surprise that the Virtual, non-physical mice will
take the place of actual mice. For the goal of swapping out
the widely used without giving up a physical mouse precision
effectiveness, this project had to design a colour recognition
programme that could comprehend colour movements and
combinations and transform they transform into real mice
capabilities. Some techniques had to be used since precise
and effective play a crucial the decisionmaking application as
helpful as a real-world mouse. The first and most important
step in this process is to average the coordinates of thecolours
that control cursor movements. Using this method aims to
lessen and stabilize. The sensitivity of the cursor's motions
because even little movements can result in unintended
cursor movements. In addition, many of the colour schemes
were achieved when two-way distance calculations included
colourings in the aggregate, as a particular distance activates
a particular mouse capability. The goal of this approach is to
make it easier to control the system without too much
difficulty. As a result, activating actual mouse features can be
done very effectively and with little trial and error.

(81 Gesture Controller

Fig 9.3: Sample output image 3

Additionally, the calibration section was implemented to

support effective and versatile colour tracking. This enables
customers to pick their preferred colours based on specific
mouse capabilities, provided that the colours they choose to do
not have the same or corresponding RGB values (e.g., Blue and
sky-blue). In addition, adjusted calibrations have been
implemented properly, which enables this system to keep

distinct collected HSV values from various angles for use in

|81 Gesture Controller » R
- the recognltlon section.

Making the machine more interactive and responsive to human
behaviour was the goal of this work. This paper's only
objective was to provide a technology that is portable,
inexpensive, and compatible with any common operating
system. By identifying the human hand and directing the
mouse pointer in that hand's direction, the proposed system
operates to control the mouse pointer. The programme Control
basic mouse actions like left-clicking, dragging, and cursor
movement. The process serves the purpose of a left-click when
the angle between human fingers is less than 15 degrees. The
method recognises the human skin on the hand and
continuously monitors it for movement in order to cursor.

Refer Fig 9.1,9.2,9.3 for sample output images of the virtual
mouse GUI built with the help of Tkinter.
Fig 9.1: Sample output image 1

|8 1 Gesture Controller

X.CONCLUSION

There are a lot of current issues with this project that could
make colour recognition less effective. One of the problems
comes up when the recognition section takes place, and it hasto
do with the environment. Because extreme Luminosity versus
shadow can also because concentrated colourations to go
undetected in the acquired frames, the popular method is
extremely sensitive to brightness depth. Aside from that,
distance is another issue that might affect the outcomes of
colour identification. Because the modern detecting area is
capable of supporting a 25 cm diameter, any colourful display
that exceeds that distance may be viewed as background
sounds and removed. Additionally, the program's performance
is largely dependent on the equipment of the user because the
speed of computation and/or resolutions captured by the
Webcam could impact the workload placed on the system as a
whole. As a result, processing a single body takes longer the
larger the resolutions, the slower the processing speed.

Fig 9.2: Sample output image 2
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Future developments that could result from this research
include:

One of the main uses of this technique is robot
controlling. A great improvement to this technology
would be to control robots without the use of machinery
or additional equipment.

« Using this gesture-based mouse, digital artists can create
2D or 3D images on digital canvases. It will provide
artists greater freedom, more flexibility, and more room
to make their art.

* The gesture mouse can be used to control important
events like a war, operation theatre, or mining fields.
Why Playing games based on virtual reality or augmented
reality with just your hands and no wireless or extendable
gadgets is more comfortable.

* This technique can be highly helpful and successful for
people who are unable to control their limbs.

* The dumb and deaf can use this mouse technology to
communicate via sign language. Interacting with
computers can be useful to them.

XI.REFERENCES & BIBLIOGRAPHY

1. Erdem, E. Yardimci, Y. Atalay, V. Cetin, A. E.“Computer vision
based mouse”, Acoustics, Speech, andSignal Processing,
Proceedings. (ICASS). IEEE International Conference..

2. Hojoon Park, “A Method for Controlling the Mouse Movement
using a Real Time Camera”, Brown University, Providence, RI,
USA, Department of computer science.

3. Chang S. L., Chen L. S., Chung Y. C. and Chen S.W, 2004,
“Image Recognition”, IEEE Transactions on Intelligent Transaction
Systems, Vol. 5, No.1, pp. 42-57.

4.The MATLAB website. [Online]. Available:
http://www.mathworks.com/matlabcentral/fileexchange/2 8757-
tracking-red-color-objects-using-matlab

5.Shashank Prasad, Shubhra Sinha “ Real-time Object Detection
and Tracking in an Unknown Environment” IEEE.

6.0penCV tutorial https://docs.opencv.org/4.x/d9/df8/tutori
al_root.html

7.D.-S. Tran, N.-H. Ho, H.-J. Yang, S.-H. Kim, and G. S. Lee,
“Real-time virtual mouse system using RGB-D images and fingertip
detection,” Multimedia Tools and ApplicationsMultimedia Tools
and Applications, vol. 80, no. 7, pp. 10473-10490, 2021.

8.A. Haria, A. Subramanian, N. Asokkumar, S. Poddar, and J. S.
Nayak, “Hand gesture recognition for human-computer
interaction,” Procedia Computer Science, vol. 115, pp. 367— 374,
2017.

9.K. H. Shibly, S. Kumar Dey, M. A. Islam, and S. Iftekhar
Showrav, “Design and development of hand gesture based virtual
mouse,” in Proceedings of the 2019 1st International Conference on
Advances in Science, Engineering and Robotics Technology
(ICASERT), pp. 1- 5, Dhaka, Bangladesh, May 2019.

10. Abhilash S S, Lisho Thomas, NWCC (2018) Virtual Mouse
Using Hand Gesture. International Research Journal of Engineering
and Technology (IRJET)

11.Bakar MZA, Samad R, Pebrianti D, et al (2015) Finger
application using K-curvature method and Kinect sensor in real-
time. In: technology management and emerging technologies
(ISTMET), 2015 international symposium on.

Pp 218-222

12.Banerjee A, Ghosh A, Bharadwaj K, Saikia H (2014) Mouse
control using a web camera based on colour

detection. arXiv Prepr arXiv14034722

13. Ms.Poonkodi.R.Dr. Saravanaselvam ,‘Implementation of
Wireless Sensor’s Integration Possibilities and Attacks on
Wireless Network Control’, ‘International Journal of Recent

Technology and Engineering (IJRTE)’,Volume 8,Issue 4,pages
5725-5730..

14. "PJ Augustine, KB Raja, M Veeramanikandan , ""Smart web
page adaptation systems for mobile web browsing™" Advances in
Natural and Applied Sciences, Vol 9, Issue 4,

Page 10-15,2015"

15."V Srikanth, Ranjan Walia, P John Augustine, R Venkatesh,
Jerrin Simla, B Jegajothi, ""Chaotic Whale Optimization based
Node Localization Protocol for Wireless Sensor Networks Enabled
Indoor Communication"”, 2022 International Conference on
Electronics and Renewable

Systems (ICEARS), pages 702-707, IEEE, 2022

IJNRD2304268

International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijnrd.org/

