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Abstract— Gesture Enabled Browser Navigation System makes human computer interaction simple by making use 

of Hand Gestures only. The computer requires almost no direct contact. All input output operations can be virtually 

controlled by using static and dynamic hand gestures. The proposed system only requires a webcam and good processor 

for ideal performance, the webcam should be able to track the user's hand. The project’s implementation is done with 

Python and OpenCV. The hand gesture is the most effortless and natural way of communication. The output can 

be seen as a change in the system after performing certain gestures. The position of the hand is calculated by the 

Media-pipe module of Google. Then appropriate hand gestures are assigned depending upon their ease to perform 

operations like creating a new tab, etc. 

 

Index Terms— Gesture Enabled Browser Navigation System, Hand Gesture, Computer input-output operations, OpenCV, 

gesture-based interaction, Virtual-Mouse, Camera based system controlling. 
 

1.INTRODUCTION  

 

The virtual navigation system is a novel approach that provides ease of access to the user. It’ll prove to be useful in scenarios 

where the input devices are unavailable or they’re not functional and even when the user cannot use them in certain situations like 

oily hands, etc. It will be driven by Computer Vision and Python Automation. This Virtual Navigation System will be primarily 

navigation-oriented and fundamentally focused on web browsing. 

 

This doesn’t necessarily solve some problems, but it is an additional feature which can be used as per user convenience. The 

existing input devices i.e., mouse, keyboard are great and precise ways to communicate with computers, but if the task is something 

like browsing for longer duration it might cause sore eyesight and also affect the nerves which might cause numbness or pain and 

you have to sit straight which causes back pain. 

 

If we use this system instead of the traditional system, it’ll be a much freer experience. We intend this application to be used in 

conjunction with voice assistant, this way you don’t need to touch either the keyboard or mouse. This doesn’t necessarily solve some 

problem but it is an additional feature which can be used as per user convenience. 

 

No Matter how much the accuracy of the mouse   increases   but   there   will   always be limitations of the mouse as the mouse 

is a hardware input device and there can be some problems as the mouse is a hardware device like any other physical object even the 

mouse will have a durability time within which is functional and after its durability time we have to change the mouse. Virtual Mouse 

using Hand Gesture is going to be a drastic change in the world of technology, where we will be using our fingers to control the 

mouse. This technology will allow computer interaction to reach a new limit. This gesture movement will be programmed using the 

free sources so as to make an ease to every individual user. Sources such as OpenCv, Python etc. The virtual mouse will be using 

camera through which it will be detecting the fingers. 

 

Python programming language is utilized for empowering the AI virtual mouse structure, what's more, OpenCV can't avoid being 

that the library for versatile PC vision is utilized at ranges the AI virtual mouse framework. Inside the projected AI virtual mouse 

utilizing hand signal, the model purposes the python Media-pipe bunch for the journey for the hands and for pursue of the tip of the 

hands, what's more, Numpy, Autopy, and PyAuto GUI packs were utilized for propelling the screen of the PC for performing 

verbalizations limits like left click, right snap, and examining limits. There the projected model shows in a perfect world high accuracy 

level, and in this way the projected model can work respectably in clear application with the use of a cycle or whereas not the 

utilization of PC GPU. 

 

2.LITERATURE SURVEY:-> 

 

“Virtual mouse Control using Colored Fingertips and Hand Gesture Recognition” by Vantukal Reddy, Thumma 

Dhyanchand, Galla Vamsi Krishna, Satish Maheshwaram suggests usage of Hand gesture recognition and image processing to 

recognise the gestures made by hands which can further be assigned to perform specific actions. Tools like python, pyautogui 

but specifically OpenCV were used to develop the model. Here the advantageous thing being the use of Neural Networks and 

Hand Gesture recognition for model optimization. While it was a well-functioning model, it used to use colored fingertips for 

recognizing hand gestures and its movements which turned out to be the limitation of the proposed model. [12] 

 

“Hand Gesture - Virtual Mouse For Human Computer Interactions, 2018” by Sheri Mohammed,  V H Preetha proposed the 

virtual mouse concept with the usage of MATLAB s/w and two cameras for the purpose. This model gets 90% correct detection 
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under enough lighted environment for both cameras. But using two cameras in a costlier approach for the following project. 

[13] 

 

Monali Shetty, Christi Daniel, Manthan Bhatkar, Ofrin Lopes : proposed “Virtual Mouse using Object Tracking” the system 

made by them is based on the Object tracking method that has been used to track the colored objects that help to operate on this 

system using the laptop webcam. In the proposed system only the basic features of the mouse such as mouse pointing, selection, 

and deselection using left click can be controlled. The accuracy of this system turns out to be 95% in plain background, however 

it is lower for backgrounds with noise such as with more than 1 person, wall with more than one colors, etc. to be precise the 

accuracy for non-plain backgrounds drops as drastically as 40%. [14] 

 

In this system, “Design and Development of Hand Gesture Based Virtual Mouse” proposed by Kabid Hassan Shibly, Samrat Kumar 

Dey, Md. Aminul Islam and Shahriar Iftekhar Showrav, HCI technology is used. The main functions they have focused on are 

mouse movement, left button click, right button click, double click and scrolling up or down. The latest technology is used in this 

system so we can say that it has an edge over existing systems. In this system, the users can pick any color from multiple 

colors. There are a few color bands defined & the users can pick any color from the colors according to the backgrounds and the 

lighting conditions. This may vary in a different background. [15] 

 

3.1 PROBLEM DEFINITION:-> 

 

“The Aim of this project is to develop a navigation system which is capable of performing cursor activities by the 

means of only hand movements and additionally browser related navigation through hand gestures.” 

 

A dedicated virtual mouse is used to overcome real world problems such as situations where there is no place to use 

a physical mouse or the mouse available at that moment is simply not functional, we cannot control the mouse physically. 

Whenever such similar types of situations may arise a virtual mouse can come in pretty handy. 

 

Also considering the recent world scenario of the COVID-19 outbreak, it is not really the best practice to keep using 

devices by only touching them in environments like old age-homes, hospitals, etc. We should already be taking precautions 

in these places so as to possibly control the spread of the fungus or viruses by touching devices. This application isn't 

necessary but an additional feature that provides ease of access to the user. 

 

3.2 OBJECTIVES:-> 

● Create one of a kind touchless navigation system to provide ease of access to users in scenarios where input devices 

cannot be used. 

● Intended to be used in conjunction with the voice assistant and voice search. 

● To provide a futuristic and innovative browsing experience. 

● Eliminating arm and wrist pain caused by operating the mouse and keyboard. 

 

4. EXISTING SYSTEM: - 

 

The existing system consists of the hand-held pointing device that detects 2-dimensional motion relative to the surface. The mouse 

or trackpad is not capable of remote access to the monitor screen using hand gestures. There also already exists Virtual Mouse but 

none of the existing systems focus on browser navigation systems. 

 

The existing Virtual Mouse is capable of detecting the user’s hand and operates the exact same way a traditional mouse does, neither 

the traditional nor the virtual mouse are capable of performing an action based on hand gestures alone. Both the existing systems 

can perform only the basic operations like mouse pointer control, left click, right click, drag, etc [1]. 

 

The existing Virtual Mouse systems are typical Glove-based methods: In this method, the user has to wear a hardware glove while 

the hand movements are being captured. Based on the movement of the glove, a particular task will be performed. Gloves are 

typically expensive, and not everyone can afford them. It's a hassle to trace a defect in a glove when it isn't functioning. 

There are many systems used for hand recognition, but the system they used is static hand recognition. It simply recognizes the 

shape created by hand and adds an action defined for each created shape, which is limited to a defined set of actions and great 

confusion. Also long use of hardware can cause strain and pain to the user. 

 

5.PROPOSED SYSTEM: - 

 

This project demonstrates how to construct a browser control system. The proposed system is made up of nothing more 

than a normal-resolution webcam that can follow the user’s hand in two dimensions. Python and OpenCV will be used to 

build the system. Hand gestures are the most natural and effortless manner of communicating. 

The camera’s output will be displayed on the monitor. This system intends to make browser navigation a much freer 

experience. Our idea is to employ a camera and computer vision technology to manage mouse tasks (clicking and scrolling) 
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and also assigning specific gestures for actions like creating a new tab, closing tab, etc and we demonstrate how it can do 

all that existing mouse devices can [2] . 

 

The existing system takes a toll on arms and wrists whereas this system intends to eliminate the arm and wrist pain 

caused by operating the mouse. This application isn't necessary but an additional feature that provides ease of access to the 

user. It’ll prove to be useful in scenarios where the input devices are unavailable or due some underlying reason,    they’re     not    

functional (malfunction). The proposed system is basically an upgraded version of Virtual Mouse with browser navigation 

capabilities. 

 

We propose this novel approach that uses a video device to control the system using Hand Gestures. As this project 

mainly focuses on Computer Vision and automation, the programming part is fairly straightforward due to the availability of 

varied libraries in python. Creating a system capable of recognizing and combining finger-based hand movements in order to 

perform an action or command on a computer system [11] . 

 

But this exceptional feature comes at the cost of higher power consumption. This may even prove revolutionary in 

the near future because of its effortless use cases. The webcam must be of decent quality and fps rate. If the camera quality is 

low, it might hinder the performance of the system. Similarly, Hardware resources should be of the minimum requirements 

for stable performance of the module. 

 

Flowchart:-> 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. SYSTEM REQUIREMENTS :-> 

Hardware: 

● Operating System: Window 10/11, 64 bits. 

● Processor: i5 10th gen or equivalent 

● Installed Main Memory: 8GB-RAM 

● Webcam: 720p HD Webcam 

● Resolution: 1920 X 1080 

 Software: 

● Python Programming Language 

● OpenCV 

● PyAutoGUI 
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● MediaPipe 

● Code Editor: PyCharm Code Editor 

 

7.FLOW MODEL:-> 

 

A flow model shows how the system works as in how the various functions are tied together to achieve the 

intended goal [3 ] . 

 

● The system first inputs images of the user from the system camera, it could be laptop built in 720p HD camera or 

an external webcam. 

● It then converts the video of the user into frames, now the conversion various from system to system. Also on the 

same system different environmental details play a role resulting in lower/higher fps rate. 

● The coordinate position of the 21 points of a single hand is calculated. 

● We then set a particular action for cursor movement, left click, right click and assign browser shortcuts to various 

gestures. 

● A 640*480 windows pops up while running the system while displaying the input video stream along with details 

like the action performed in the browser. 

 

Basic Flow Structure: 

 

 

Fig B : Basic Flow Structure 

8.METHODOLOGY:-> 

 

Preprocessing, or more specifically image manipulation, was an early advance in PC vision, with the goal of transforming images 

into structures useful for further study. The case for tasks such as openness correction, shading adjustment, image tone reduction, 

and image sharpness enhancement are very important and require a lot of care to get good results. 

 

We propose to introduce some commonly used image manipulation methods using OpenCV computer vision library. Base Idea for 

gestures recognition  is  to  check  which  and  how  many fingers are up. There isn't a direct function to check how many fingers 

are up so we came up with the idea to check if the "tip" of the finger is greater or lesser than its respective "pip". Since the coordinates 

that we get in the "lmList" are with respect to upper left corner of the screen being origin we had to reverse the measures used,i.e. 

to actually check if "tip" is greater than "pip" we had to use the equation "tip <pip" (because the y-axis for greater point will actually 

be less). 

Mouse Movements: First, calculation of the center of two detected color objects which is done by the coordinates of the center of 

the detected rectangle. To create a line between two coordinates, the built-in OpenCV function is used and to detect midpoint 

equation given below is used: 

 

𝑀 = ( �𝑎+�𝑏 2 , �𝑎+�𝑏 2 ) [15] 

 

This midpoint is the tracker for the mouse pointer and the mouse pointer will track this midpoint. In this system, the coordinates 

from camera captured frames resolution is converted to screen resolution. A predefined location for the mouse is set, so that when 

the mouse pointer reaches that position, the mouse starts to work and this may be called an open gesture. This allows the user to 

control the mouse pointer. 

 

We've decided to follow a modular approach for this project as it becomes easy to code and debug at the same time. This system 

will broadly be a combination of 2 modules using [9]OpenCV [7] and PyAutoGui [8] that are:- 

a) Hand Tracking 

                     b) Auto module (Main method) 

 

a) Hand Tracking: For Hand Tracking we will be using one of the best computer vision libraries i.e.Google's open source library 

“Mediapipe''. Mediapipe makes it very easy for us to create a Hand Tracking module as it does most of the demanding chores. We 

will be making hands landmarks detection module with mediapipe as the base library [10] . 

 

 

http://www.ijrti.org/
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b) Auto Module: 

● Virtual-Mouse: In this module by using the previously made Hand Tracking module and PyAutoGui library which helps 

us assign input keys to specific tasks. Our most of the model is ready by this phase however the challenging part comes right after 

it. Virtual-Mouse also can help you to eliminate arm and wrist pain caused by your mouse. 

 

● Gesture Automation: We'll figure out which fingers to do which action and when not to do any action (idle state). We'll be 

experimenting a lot with the previously created Hand Tracking module to get best possible results. 

 

● We then recursively tried various gestures and selected the best possible gestures for our daily tasks. The chosen gestures 

are easy to use and are effective simultaneously. Basically in this method we specify the gestures[4] [5] . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following gestures fully functional with high accuracy: - 

 

Base Idea:-> Base Idea for gestures recognition is to check which and how many fingers are up. There isn't a direct function to 

check how many fingers are up so we came up with the idea to check if the "tip" of the finger is greater or lesser than its 

respective "pip". Since the coordinates that we get in the "lmList" are with respect to upper left corner of the screen being origin 

we had to reverse the measures used, i.e. to actually check if "tip" is greater than "pip" we had to use the equation "tip <pip" 

(because the y-axis for greater point will actually be less). 

 

1. Cursor movement:- 

For cursor movement we have set the gesture to be index finger and thumb pointing out whereas the rest of the fingers 

curled. What happens in the system is we check if "tip" of middle,ring and pinky finger are less than their respective "pip", 

the "tip" of the index is greater than its "pip" and the thumb is sticking out i.e. it's x coordinate of "tip" point is less than x 

coordinate of "pip". The following figures demonstrates cursor movement: 
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2. Left Click:- 

Figure 1 : Demonstrating cursor movement 

After we hover over the desired link/button we now want to left click to open it and to do that it's pretty simple. We just 

have to show the palm and touch the index finger and thumb. This is checked by checking the distance between the "tip" of index 

finger and thumb and also only when the rest of the fingers are up i.e. their "tip" are greater than respective "pip". 

 

The following figure demonstrates Left Click:  

 

Figure 2 : Demonstrating left click 
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3. Right Click:- 

For right clicking we have to keep the index, ring and pinky finger up and touch the middle finger and thumb. 

This is checked the same way i.e. we just have to show the palm and touch the middle finger and thumb. This is checked by 

calculating the distance between the "tip" of middle finger and thumb and also only when the rest of the fingers are up i.e. their 

"tip" are greater than respective "pip". 

The following figure demonstrates Right Click: 

 

 
 

4. Tab Change:- 

Figure 3 : Demonstrating right click 

 

 

For changing the tab we have to keep the index, middle and pinky finger up and touch the ring finger and thumb. When 

the distance between the tip of thumb and ring finger falls below a threshold value the shortcut is triggered. The following figure 

demonstrates Tab Change: 

 

 

Figure 4 : Demonstrating Tab Change 
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5. Quit:- 

For quitting the script when we are done with our work or so it can simply be done by touching pinky and thumb. 

That is we have to keep the index, middle and ring finger up and touch the pinky finger and thumb. When the distance between 

the tip of thumb and pinky finger falls below a threshold value the shortcut is triggered. The following figure demonstrates Quit: 

 

 

Figure 5 : Demonstrating quit gesture 

 

6. New Tab:- 

For creating a new tab we have to make the “Victory” sign and keep the thumb sticking out. That is we have to keep 

the index and middle finger up and ring and pinky finger down by letting the thumb out. This gesture triggers the shortcut for 

the new tab and also it is heavily dependent upon fps as there’s a threshold amount of frames for triggering it. The following 

figure demonstrates New Tab: 

 

 
Figure 6 : Demonstrating Creation of new Tab 

http://www.ijrti.org/


                                © 2023 IJRTI | Volume 8, Issue 12 | ISSN: 2456-3315 
 

IJRTI2312008 International Journal for Research Trends and Innovation (www.ijrti.org) 50  

7. Close Tab:- 

For closing the current tab we have to make the “Victory” sign and keep the thumb curled in. That is we have to keep 

the index and middle finger up and ring and pinky finger down by letting the thumb in only. This gesture triggers the shortcut 

for closing tab and also it is heavily dependent upon fps as there’s a threshold amount of frames for triggering it. 

The following figure demonstrates Close Tab: 

 

 

Figure 7 : Demonstrating how to close tab 

 

8. Tab Restored:- 

We sometimes close tabs by mistake and we don’t want to navigate all the way to the closed page so we can use the 

tab restore shortcut. For restoring a closed tab we have to make the “Yo” sign and keep the thumb sticking out. This gesture triggers 

the shortcut restoring a tab and also it is heavily dependent upon fps as there’s a threshold amount of frames for triggering it. 

The following figure demonstrates Tab Restored: 

 

 

Figure 8 : Demonstrating Tab Restoring 

9. Scroll Up:- 

One of the most important features that we use while browsing is scrolling. Browsing is impossible without scrolling so 

we decided to add gestures for scrolling up as well as scrolling down. For Scrolling Up we have to make the “Y” sign (from the 

ASL language). That is we have to keep the index, middle and ring finger curled in and thumb sticking out whereas the pinky 

being up shows scroll up. The following figure demonstrates Scroll Up: 

 

 

http://www.ijrti.org/


                                © 2023 IJRTI | Volume 8, Issue 12 | ISSN: 2456-3315 
 

IJRTI2312008 International Journal for Research Trends and Innovation (www.ijrti.org) 51  

 
 

10. Scroll Down:- 

Figure 9: Demonstrating Scroll Up action 

One of the most important features that we use while browsing is scrolling. Browsing is impossible without scrolling so 

we decided to add gestures for scrolling up as well as scrolling down. For Scrolling Up we have to make the “Y” sign (from the 

ASL language). That is we have to keep the index, middle and ring finger curled in and thumb sticking out whereas the pinky 

being down shows scroll down. The following figure demonstrates Scroll Up. 

 

 
Figure 10: Demonstrating Scroll Down action 

 

 

Conclusion: - 

Gesture recognition provides the best human-machine interaction. Gesture recognition is also important for the 

development of alternative modalities of human-computer interaction. This allows humans to interact with machines in a more 

natural way. It can be used in various applications, for example sign language recognition, robot control, etc. Controlling things 

by hand is more natural, easier, more flexible, and cheaper, and there is no need to fix problems caused by hardware devices, 

since none is required. We need to put much effort into developing reliable and robust algorithms with the help of using a camera 

sensor that has a certain characteristic to encounter common issues and achieve a reliable result. In a nutshell, it can be summarized 

that the future scope of the project is to provide the mouse virtually for all kinds of apps like browsing, presentation, video 

players, etc solely for the purpose of “Ease of Access” as an additional feature. 
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