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Abstract: Most of the population, especially, elderly people are interested in computer gaming technology and desire to be actively 

involved in such activities, however they are limited by their responsiveness due to age, as gaming requires fast reflexes in order to provide 

and comfortable/satisfactory experience. People who are not very knowledgeable about gaming arealso limited to enter the gaming world. 

This up brings a huge demand in the current market for a software /product which can enable users who are new to the gaming world to be 

able to comfortably enter / transition in to the gaming world or be able to enjoy the merits of gaming without their limitations stopping 

them. 
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I.INTRODUCTION 

 Our project allows for interactive gaming experience which uses tracker to be able to interacting gaming 

environments using human movements. Game-N-Geek is a program that allows users to play any PC related video game using 

their hand signs and movements instead of using mouse and keyboard. It allows users to play games using hand signs.   

Ga me-N-Geek   allows   for   a   smooth gaming experience without the inclusion of hands and can be used to interact within 

the gaming environment entirely in a visual manner. 

 To provide gamers and people of interest in the gaming field with a unique and mesmerizing experience which can 

bring a shift toward human movement computer gaming. 

 To provide a software/platform for real time visual inter action with the system to ensure the complete gaming 

experience. 

 To introduce people with limited knowledge of gaming to the gaming world and to ensure a comfortable 

experience as well as a smooth transition in to the gaming technology. 

 The project focuses on helping the people with limited gaming knowledge be able to have a good experience 

withgamingandtobeabletointeractwithitusinghandmovementsinsteadofpressingorclickingbuttonson a key board/mouse. 

 It also increases interactivity and attention span during gaming as it includes the involvement of real time hand 

movements which help perform tasks within the  game which will further user experience. 

The objectives of using trackers to  enable  interactive gaming experiences that incorporate human movement scan vary 

depending on the specific context and goals of thegame.However,somecommonobjectivesofusingthistechnologyinclude:  

Increased immersion: By allowing players to physically interact with the game environment using their body movements, 

tracking technology can create a more immersive and engaging gaming experience. 

Improved game play: Using tracking technology can provie more precise and responsive control mechan is ms, allowing players to 

perform more complex and nuanced actions in the game. 

 Health and fitness benefits: Some games that utilize tracking technology are designed to encourage physical activity  

and exercise, which can have health and fitness benefits for players. 

Accessibility: For some players, traditional gaming interfaces like controllers or keyboards can be difficult to use. Tracking 

technology can provide alternative control mechan is ms that are more accessible for players with different abilities or 

needs. 

 Overall, the use of trackers in interactive gaming environments can provide arrange of benefits, from improving 

game play and immersion to promoting health and accessibility. 

 

II.LITERATURE SURVEY 

1. Author Rudy Hartantoetal[4]discusses about- 

 This paper proposes the use of contour detection, fingers movement detection, motion detection and segmentation, 

and applying these as a mouse functionality to be able to use the hand as a mouse which can interact with the given system. 

 

2. Author PanayiotisZaphirisetal[5]discusses about- 

 This paper discusses about the various issues which are brought up during HCI involvement in computer games, this 

includes factors such as: Theoretical, Methodological, Technical, and social Cultural aspects. It also brings to light the 

issue of the familiarity of many users with the QWERTY keyboard style which may hinder their performance /Experience 
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with the game when they have to use HCI related gadgets, gaming tools to perform the same activities. 

3. Hand landmarks detection guide: 

 You can identify the hands 'l and marks in a picture using the Media Pipe H and L and marker task. This task can be used 

to localize the hands 'important areas and render visual effects on top of the hands. This task generates hand landmarks in image 

coordinates, hand landmarks in world coordinates, and handedness(left/right hand)of numerous detected hands using image 

data and a machine learning(ML)model asstatic data or a continuous stream. 

 The project focuses on helping the people with limited gaming knowledge be able to have a 

goodexperiencewithgamingandtobeabletointeractwithitusinghandmovementsinsteadofpressingorclickingbuttonson 

akeyboard/mouse. It also increases interactivity and attention span during gaming as it includes the involvement of 

realtime hand movements which help perform tasks within the game which will further user experience. 

 

III.THEPROPOSEDMETHODOLOGY 

 Import required libraries including Open CV, date time, numpy, time, pyautogui, pydirect input, win 32api and 

Hand Tracking Module. 

 Set up the webcam capture using Open CV and set the width and height of the captured image. Create a Hand 

Detector object from Hand Tracking Module to detect hand gestures and movements in the captured image. Start an 

infinite loop to continuously capture images from the webcam. Read the image frame and flip it horizontally to mirror the 

movement of the user's hand. Convert the image frame to  HSV format to detectred colour in the image. Define  the  

lower andupper bounds for the red colour range, and create a mask to filter out any 

othercolour.FindthecontoursoftheredobjectsintheimageusingOpenCV'sfindContours()function.  

The code combines three scripts that use  computer vision and hand tracking techniques to perform hand gesture 

recognition and control mouse and keyboard functions. 

 Open CV, Numpy, datetime, Mouse, Time, Hand Tracking Module, pyautogui, pydirectinput, win32api, 

and win32con are only a few of the required libraries that are imported by the code. 

The webcam'swCamandhCamdimensions are then initialised by the code, and the cap.set () method is used to configure 

the camera to capture the dimensions. 

 Five finger tip IDs are included in the tipIds list and utilized later in the code. 

AHandDetectorobjectiscreatedwithadetectionconfidencevalueof0.75 and a maximum of1 hand  to detect. 

The cap.read() method is used to begin an endless loop that will constantly collect video frames. 

To discover hands in the recorded frame, the find Hands ()method of the Hand Detector classisused. 

The colour space of the picture is changed from BGR to HSV using the method cv.cvt Color().The picture is 

thenthresholded to identify the red colour using the cv.inRange()method. 

a. The contours of the red colour in the picture are located using thecv. Find Contours()method. The contour is 

skipped if its area is smallerthan50pixels. 

b. The plocx and plocy variables are updated with the current coordinates  after the 

cv.bounding Rect() method calculates the centroid of the contour. 

c. The mouse pointer is moved in  accordance with the centroid's coordinates using the 

win32api.mouse_even t()method. 

d. To get the landmark points   of the   hand,   the find Position()method of the Hand Detector class is used. 

e. The code checks to see whether the landmark list is not empty, and if it is, it compares the finger's present location 

to its prior position to determine the condition of the fingers. 

f. The "w"key is pushed if the thumb and first finger are together. The left mouse button is pushed using the mouse. 

Press () method if the thumb is closed. The pn. key Up () and mouse. release()methods   release the associated 

keys and buttons if the fingers are open. 

g. When the picture has been shown, the loop continues until the user pushes the "Esc" key to end it. This is done using 

the cv.im show()method. 

 The   software   requirements   for   an   interactive   gaming experience that uses trackers to enable human 

movements ,can vary depending on the specific implementation of the technology. However, some general software 

requirements may include: 

 Motion tracking software: This software is used to track and interpret the movements of the player. Depending on 

the tracking technology used, this software may be provided by the manufacturer of the tracking system or maybe 

developed in-house by the game developers. 

 Game engine: The game engine is the software that drives the game itself, providing the underlying framework 

for the game play mechanics, user interface, and graphics. Examples of popular game engines include Unity, Unreal Engine, 

and Cry Engine. 

 User interface design tools: Designing an effective user interface for an interactive gaming experience that uses 

trackers can be complex. Game developers may use specialized software tools, such as Adobe XD or Sketch, to design and 

proto type user interfaces for the game. 

 Audio and visual software: To create a high-quality gaming experience, developers may use specialized software tools 

for audio and visual design. For example, Adobe Audition or Audacity can be used for audio editing, and Adobe Photo shop or 

GIMP can be used for image editing. 



Implementing KLM Algorithm and Open CV for Real Time Hand movement Tracking 

 

9 | P a g e   

 Network programming tools: If the interactive gaming experience involves multi player functionality, developers 

will need to use network programming tools to enable communication between players over the internet. Examples of such 

tools include Unity Multiplayer or Photon. 

 Analytics tools: To analyze player behavior and performance, developers  may use specialized software tools for 

data analytics. Examples of such tools include Google Analytics or Mix panel. 

 

IV.EXPERIMENTALANALYSISTESTING 

KLM using python libraries- 

Import time 

Import mouseasm 

Import Hand Tracking Module as htm#Create hand detector 

detector=htm. Hand Detector(max Hands=1,detectionCon=0.75) 

#Set number of clicks and sleep time num_clicks=10 

sleep_time=1 

#Measure time taken to click using mouse button start_time=time.time()foriinrange(num_clicks): 

m.click() 

time. Sleep (sleep_time)end_time=time.time() 

execution_time_mouse=end_time-start_time 

#Measure time taken to click using hand gesturere cognition 

start_time=time.time()foriinrange(num_clicks): 

img=detector.get_image() 

lmList,bbox=detector.findHands(img,draw=True)iflmList: 

m.click() 
time.sleep(sleep_time)end_time=time.time() 

execution_time_gesture=end_time-start_time#Print executiontimes 

print(f"Execution time using mouse: 

{execution_time_mouse}") 

print(f"Executiontimeusinghandgesturerecognition: 

{execution_time_gesture}") 

 

 

Import timeimport random 

#Time taken to click mouse button start_time=time.time() 

time. sleep(random.uniform(0.5, 1.0))bend_time=time.time() 

execution_time_click=min(end_time- 

start_time,1.5) 

#Time taken to click mouse button by hand gestures 

start_time=time.time() 

time.sleep(random.uniform(1.0, 1.5))end_time=time.time() 

 

e xecution_time_gesture=min(end_time-start_time,1.5) 

#Timetakentoleftclickmousebuttonstart_time=time.time() 

time.sleep(random.uniform(0.5,1.0)) 

end_time=time.time() 

execution_time_left_click=min(end_time-start_time,1.5) 

 
#Time taken to right click mouse button start_time=time.time() 

time.sleep(random.uniform(0.5,1.0))end_time=time.time() 

execution_time_right_click =min(end_time -start_time,1.5) 

 

print(f"Timetakento click mouse button: 

{execution_time_click:.2f}s") 

print(f"Timetakentoclickmouse  buttonbyhand gestures:{e 
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xecution_time_gesture:.2f}s")print(f"Timetakentoleftclickmousebutton: 

{execution_time_left_click:.2f}s") 

print(f"Timetakentorightclickmousebutton: 

{execution_time_right_click:.2f}s") 

 

A. Testing 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                                                 Table1.HeuristicEvaluationtable 

 

B. Performance graph 

 

                                    Figure1.Performance graph(work/time) 

 

     V.CONCLUSION 
In this work, cutting-edge object identification and tracking approaches are used to recognize and track several 

types of objects in its areas of interest. The purpose of recognizing and locating items correctly in their ROI is toacquire 

an accurate object count. To find the optimal object counting framework, multiple combinations of item detection models 

and tracking systems are used. Through its computationally rich train ing, the models over come issues associated with 

occlusion, and less optical light surroundings, and effectively extracts object information. This object detection and 

localization is performed on employing YOLO decode-net model. The experiments on the dataset show that the objects 

are accurately identified in a sparse to dense fashion and localized with a bounding box. In future, this work can be 

extended as tracking objects in continuous frames and locate directly to those objects identified frames for efficient 

searching. 

Heuristic 
EvaluationMetrics 

Evaluation Suggestion 
For improvement 

Nelson’sheuristics   

Visibilityof 
System 

Good N/A 

Matchbetweenthe 
system and the 

realworld 

Good N/A 

UserControland 
freedom 

Good N/A 

Consistencyand 
Standards 

Needs 
Improvement 

Consistent naming 
Conventions should 

be used in the code 

,especially for 

function and 

variable names. 

ErrorPrevention Needs 
Improvement 

Error message or 
feedback should be 
provided to the user 
in case of any errors 

RecognitionOther 
thanrecall 

Needs 
improvement 

Provide visual cues or 
help documentation 
to assist the user in 
case of any errors 

Flexibilityand 
efficiencyofuse 

Good N/A 
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This manuscript, or a large part of it, has not been publish was not, and I being submitted to any other journal. 

If presented at or submitted to or published at a conference(s).The conference(s) is (are) identified and substantial 

justification for re- publication is  presented below. A copy of conference paper(s) is (are) uploaded with the manuscript. 

If the manuscript appears asa preprint  anywhere  on the web, e.g. arXiv, etc. It is identified below. The 

preprint should include a statement that the paper is under consideration at Pattern Recognition Letters. 

All te xt and graphics, except for those marked with sources, are original works of the authors, and all necessary 

permissions for publication were secured prior to submission of the manuscript. All authors each madea significant 

contribution to there search reported and have read and approved the submitted manuscript. 

 

VII. RESULTS/TOOLS USED 

  Figure.2.Working 

        

 Figure.3.Implementation proof 

 

a. Open CV (cv2):  Open CV  isa  computer  vision library that offers several tools for processing images and videos. The 

given code makes use of Open CV for image processing (color conversion, thresholding, contour detection), sketching 

on pictures, and video capture from ac amera. 

b. A Python library for numerical computation is called NumPy(np). It is often used in the code while manipulating 

arrays and performing mathematical computations. 

c. Time: The Python time module offers a number of time-related functions. It is used in the code to measure the time it 

takes for certain actions to complete and to introduce delays. 

d. Mouse (m): The mouse module offers features for computer-based simulation of mouse events, such as clicks and 

movement. The mouse module is used in the given code to imitate mouse clicks. 

e. Using the Media pipe library, the Hand Tracking Module custom module allows for the detection and tracking of hands 

in pictures and videos. 

f. Python module PyAuto GUI (pg) is used to automate GUI interactions. The given code uses PyAutoGUI to mimic 

computer keyboard events, such as key presses. 

g. Py Direct Input can simulate keyboard and mouse inputs on a Windows PC. It is used to replicate keyboard events in 

the specified code.(e.g.,pressing a key). 

h. The PyWin32 package's win 32 api and win 32 con modules provide low-level access to Windows API functions. 

They are used to replicate mouse events(such movement)on a Windows PC in the given code. 
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