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Abstract

Participants in "The Shaktiman Game" take on the role of the valiant hero Shaktiman in an
engrossing 2D adventure. Players must fight their way through an endless barrage of enemies in this
dynamic arena to get the best score. Player’s control Shaktiman's movements in the beginning by
making natural hand gestures in front of a camera, which allows them to maneuver the character
horizontally over an eye-catching gaming environment. The players must move Shaktiman skillfully to
avoid collisions as opponents move from left to right across the screen. Shaktiman instinctively
launches a flurry of rockets skyward in retaliation against the approaching enemies. To precisely
destroy the advancing enemies, players must place Shaktiman in a strategic alignment with them. The
player's score increases with each successful takedown, encouraging them to strive for higher scores.
The difficulty of the game grows as it goes on, with more powerful and numerous enemies. To
outmaneuver their opponents and win, players must exhibit fast reactions and skillful shooting. But
players need to be on the lookout because they lose instantly if they collide with an adversary or
breach past a crucial screen threshold. When players lose, they are asked to evaluate how they
performed and are offered the chance to start over in the hopes of winning. The aim is this review
study is to show that adding elements of augmented reality and virtual reality could help increase
immersion and pull players further into the game.

Keywords: Gesture handling game, 2D game, The Shaktiman game, opencv, mediapipe

INTRODUCTION

The project, called "The Shakti man Game," is a thrilling 2D action-adventure game that immerses
gamers in the action. The project, which draws inspiration from vintage arcade games, blends
dynamic gameplay with simple hand gesture controls to create an engrossing trip through a colorful
and graphically appealing environment.
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*Author for Correspondence Artificial intelligence (Al) and computer games
Shaktiman Gupta _ have been associated since the first chess-playing
E-mail: adarshgupta@gmail.com program was created [12]. Al research has
“student, Department of Computer Artificial Intelligence, | improved significantly because of the challenge of
B?t’;sraér;gzts':]“tfn;g Engineering and Technology, Lucknow, | qtplaying human experts in rule-based strategy
games like Go, Poker, and Chess. This has led to

Received Date: March 20, 2024 discoveries in areas such as computational
Accepted Date: April 17, 2024 . i hi | . | ith
Published Date: April 25, 2024 intelligence, machine learning, algorithms, and

combinatorial game theory [11]. Hand gestures,
Citation: Shaktiman Gupta, Sandhya Verma, Kalindi Singh,

Abhishek Chaudhary. Exploring Gesture Handling in The mCIUdmg use of flngers anq ar_ms, a_re Wld_ely
Shakti man Game: A User Experience Study. International | eXplored as a natural and intuitive interaction

Journal of Electrical and Communication Engineering m li for vari f lications. Th r
Technology. 2023;1(2): 1-7p. odality for a variety of applicatio S. 'Nhey are
used as a sole, or one of the modes for interaction

© STM Journals 2023. All Rights Reserved 1



Exploring Gesture Handling in The Shakti man Game: A User Experience Study Gupta et al.

interfaces. It is believed that gesture-based interfaces can reduce the complexity of interaction
between humans and computers [8]. There are several reasons one would choose to incorporate
gestures into an interface. Gesture-based computer application interfaces have the potential to be more
user-friendly than traditional WIMP (Windows Icon Mouse Pointer)-based interfaces. They also make
it possible for novice users to interact with computer programs without the need for significant
training (Buchmann et al.) [14] Beyer et al., [15]. They make touchless operation possible in industrial
or medical settings, ensuring sterility or safer interaction. Gesture interfaces for Virtual Reality (VR)
and Augmented Reality (AR) environments offer enhanced immersion [9-10] and eliminate the need
for conscious attention focused on the precise motions being executed. Gestures are a useful tool for
externalizing ideas in design and engineering, as they may be utilized to represent spatial concepts
[13]. Accordingly, these novel Al techniques have been applied to computer games, where they have
been used, for example, to improve graphical realism, create levels, scenes, and plots, create player
profiles, balance complexity, or give nonplaying characters sentient behaviors. But throughout time,
several writers have noted the modest uptake of academic game Al techniques in commercial game
production [16-17]. The reason for this low adoption has been ascribed to two factors: (1) research
projects that are mostly focused on sophisticated but unscalable projects with little commercial or
practical value, and (2) game studios that are reluctant to incorporate risky but promising Al
techniques (like neural networks) in their games instead of fully scripted, established technologies.
The gaming industry's hesitation to adopt advanced Al may be explained by the technology's obvious
inability to live up to its promises of enabling expert systems and intelligent discussion in the 1980s
and 1990s. Since then, there has been a shaky relationship between artificial intelligence and gaming,
which may be simply explained by the absence of cooperation and communication between industry
and academia. It is possible to interact with comfort features in an automobile without diverting
attention from the road [18].

Impact of Gaming Zone in Urban Cities

The elderly people can engage with technological gadgets more easily by using gestures.The
transfer of knowledge and technologies from research and development organizations to societal
sectors in order to create economic and social value is recognized by research policy makers and
politicians at both the national and international levels as a fundamental issue that requires immediate
attention. This failure is commonly referred to as the "knowledge paradox” (European Commission,
1995), which refers to the reality that greater public investments in research and technology in many
nations do not result in economic benefits or the creation of jobs [1-4], while many scientific
discoveries remain unutilized. Because games for learning have a dual role in both revolutionizing the
field of education and contributing to improved skill levels in other content areas, the process of
knowledge valorization often fails, which is painful in this case.

This failure has been clearly seen in the game industry, particularly in the serious game industry
(which develops games for serious rather than entertainment purposes). This is because the serious
game industry is made up of many small, independent studios that lack the resources and scale
necessary to readily access new research knowledge and technologies and incorporate them into their
projects. The European Commission has encouraged a variety of partnerships between the game
industry and game research due to its recognition of the potential of games for education and training
as well as other socioeconomic areas. The primary results of the RAGE project, which has been the
main and largest research and innovation project in the European Horizon 2020 financing program
addressing serious gaming, are presented in this article. Investigating how a framework of reusable,
intelligent game software components should be created to structurally support technology transfer
from game research to the game industry has been its aim and research assignment. It has also been to
evaluate and validate the results and suggest actions for long-term societal impact. The research
basically concentrates on the potential for the useful application of Al in serious games, as opposed to
discussing Al in and of itself.
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Work on Game Al

1.

Zhu et al. 2021[19] stated that the main goal of game design is to give players worthwhile
interactive experiences. Numerous carefully planned game elements influence these
experiences, such as storylines, obstacles, visual aids, audio, the order of events and
phenomena, and the entities—opponents, allies, and other objects in the game environment—
that interact with the player directly. Al methods will be essential for coordinating games' ever-
increasing dynamics and complexity. Practically speaking, instead of providing players with
any real intelligence, game makers are content to employ impromptu tricks that provide the
impression of knowledge.

As per Lewis and Dill [6], instead of providing players with any real intelligence, game makers
are content to employ impromptu tricks that provide the impression of intelligence. This may
be effective up until further engagement discloses the strategies that deconstruct the gaming
experiences. Better Al will be required as new forms of engagement arise as hardware
capabilities advance. Al in games has significantly improved recently.

Klinkenberg et al. [7] described a computerized adaptive practice and monitoring model in this
research. That paradigm is utilized in the web-based monitoring system called Math’s Garden,
which offers a difficult online environment for kids to practice math. To sum up, Maths Garden
satisfies the criteria we established for the practice and progress tracking system. Notably, even
though the novel CAP method is used in the math domain, the system is applicable to a wide
range of learning areas. A language garden is being developed, and more games, such ones
using fractions, have been added to the most recent version of Maths Garden. Additionally, the
Maths Garden is being used by an increasing number of schools (about 150 in October 2010),
which generates roughly 50,000 responses daily.

TECHNOLOGIES USED

1.

2.

Python: The primary programming language used to create the game logic, which includes
scoring, player and opponent movement, collision detection, and game over scenarios.

Pygame: A Python package meant for two-dimensional game development. Pygame offers
tools for managing input events, audio, graphics, and other game-related duties. It was used to
manage game states, process user input (such hand gestures), and produce the game's graphics.
Mediapipe: Google created this machine learning framework to create multimodal applied
machine learning pipelines. Mediapipe was used in this project to track hand movements and
recognize gestures, enabling players to control the game with their hands in front of a camera.
For image processing applications, OpenCV (cv2) is an open-source computer vision library.
To hand tracking using Mediapipe, OpenCV was integrated into the project to gather video
from the camera, preprocess frames, and carry out color space conversions.

Freesansbold.ttf: a TrueType font file that the game uses to render text. It was used to show
textual components on the screen, such as the game over message and the player's score.
External Assets: To improve the gameplay experience, the game made use of external materials
like music, sound effects (bullet fire, opponent destruction), and visuals (player character,
enemy characters, background).

DATA FLOW DIAGRAM WHILE PLAYING

In "The Shaktiman Game," players take on the role of the valiant warrior Shaktiman, entrusted with
protecting the kingdom from hordes of unrelenting enemies. Player’s control Shaktiman's horizontal
movement across the screen by making hand gestures in front of a camera as shown in Figure 1. They
dodge enemy strikes and position themselves strategically to thwart the enemies' advances.

The antagonists in the game come in a variety of forms, and their distinct movements and actions
give the player more nuance and difficulty. As the game progresses, players must show off their rapid
reflexes and accurate shooting abilities to defeat foes and score points. "The Shaktiman Game"
provides players with an immersive gaming experience through its appealing graphics, easy-to-use
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controls, and realistic sound effects. The exciting new adventure or the nostalgic walk down memory
lane, "The Shaktiman Game™" is sure to provide players of all ages with fun and excitement.

}

> Play State l

l

Pause

Calculates
Score

Play

}

Game Over

\

Replay

Figure 1. Flow chart of system for gaming communication.

Framework for the Reusability of Lightweight Gaming Software
Given the variety of operating systems, browsers, programming languages, and software platforms,

a shared architectural framework should support advantageous circumstances [5] for game developers

to reuse software. The architecture is based on several main principles:

1. Extendibility (the architecture should be able to withstand the addition of new software
components to the set);

2. Addressing platform and hardware dependencies (a conservative approach should be taken to
prevent browser version problems; direct access to the computer's operating system should be
prevented);

3. Portability across game engines and programming languages;

4. Preventing prerequisites on external programming frameworks and library extensions (e.g.,
MooTools for JavaScript or jQuery);

5. Neutrality with regard to various software design methodologies (the development process);
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6. Neutrality in terms of game genre, design, and style (avoidance of direct interface access;
components only offer clever functionality behind the scenes), and really lightweight (simple to
utilise in a variety of operating scenarios).

Improving Immersion of Players

The player's physical environment and the virtual world of the game are connected by gestures.
Through the integration of gesture recognition technologies into gaming Al, game creators can
produce increasingly immersive experiences that conflate virtual and real worlds.

Consider engaging in a virtual reality (VR) game where your avatar accurately replicates your
actions in the real world. The realism that is added by using gestures to control your character whether
it be for swordplay, spell casting, or intricate martial arts moves is unmatched by standard input
methods. This degree of immersion builds a stronger bond between the user and the virtual world in
addition to improving the gameplay experience. The opportunities are endless, and the variety of
player interactions will grow along with gesture detection technologies.

Promoting Accessibility and Inclusivity

Making games more inclusive and accessible to a wider audience is another important advantage of
incorporating gestures into gaming Al. Many gamers face access obstacles since traditional input
techniques might be difficult for people with disabilities or restricted mobility. A more approachable
option are gestures, which let users operate games with instinctive and natural motions. Gesture-based
controls, for instance, can make it possible for gamers with mobility issues to engage in previously
unattainable gaming experiences. Developers can guarantee that everyone, regardless of physical
ability, can experience the excitement of gaming by creating inclusive games.

CONCLUSION

"The Shaktiman Game" is a thrilling video game experience that lets users assume the role of the
well-known hero Shaktiman using simple hand gesture controls that are recorded by a camera. Now,
the game offers exhilarating fights against a variety of opponents with fluid controls, creating a fun
experience. Prospectively, a plethora of prospects for growth and improvement present themselves.
Improving the hand gesture detection technology could lead to improved control precision and
responsiveness, and adding more stages, obstacles, and adversary types could keep players interested.
Incorporating virtual reality and augmented reality components may also improve immersion and
draw players more fully into the gaming environment. The game's reach could be increased by
expanding its accessibility to mobile devices and consoles, so encouraging a larger audience to join in
on the journey. We can guarantee alignment with user preferences and potentially enable gamers to
participate in level construction or mode development by aggressively seeking feedback from the
gaming community. In conclusion, "The Shakti man Game" seems to have a bright future. With
continued invention and growth, it has the potential to become a beloved and captivating game that
people all over the world will love.

Acknowledgments

We owe a debt of gratitude to Suchi mam and our HOD (CS Al), Sameer Awasthi, for their
tremendous assistance, encouragement, and support during the development of "The Shaktiman
Game." We also acknowledge the inventors and developers of the tools and technology that made this
endeavor possible. The teams behind Pygame, OpenCV, Mediapipe, and other critical libraries and
frameworks used during the development process deserve special recognition. We should give thanks
to the gaming community and fans for their enthusiastic input and guidance, which have inspired us
and shaped the game's development. Your enthusiasm and involvement have greatly impacted our
attempts to provide an engaging experience for players. We sincerely thank our friends, family, and
coworkers for your continuous encouragement and support during this endeavor. Your support and
words of encouragement have been a never-ending source of inspiration. Thank you. Finally, we

© STM Journals 2023. All Rights Reserved 5



Exploring Gesture Handling in The Shakti man Game: A User Experience Study Gupta et al.

would like to thank the brilliant minds who created the famous figure of Shaktiman. Generation after
generation is enthralled with and inspired to be creative by your lasting legacy. Together, we set out
on an exciting journey, and we look forward to continued cooperation and support as we work to
provide players all around the world with delight and amusement.

REFERENCE

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

Al Sweigart. "Invent Your Own Computer Games with Python". 2016. 4™ Edition. No Starch
Press, US.

Joseph Howse, Joe Minichino, and Prateek Joshi. "Learning OpenCV 4 with Python". 2020.
Third Ed. Packt Publishing. Birmingham, United Kingdom.

Sandipan Dey. "Hands-On Image Processing with Python" 2018. 2018 Ed. Packt Publishing.
Birmingham, United Kingdom.

Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow: Concepts, Tools, and
Techniques to Build Intelligent Systems, Third Edition. 2022. Shroff/O'Reilly Publisher.
Maharashtra, India.

Westera W, Prada R, Mascarenhas S, Santos PA, Dias J, Guimardes M, Georgiadis K,
Nyamsuren E, Bahreini K, Yumak Z, Christyowidiasmoro C. Artificial intelligence moving
serious gaming: Presenting reusable game Al components. Education and Information
Technologies. 2020 Jan; 25:351-80.

Lewis, M. & Dill, K. (2015): Game Al appreciation, revisited. In: Game Al Pro, Vol. 2 (pp. 3-
17). New York: CRC press. Retrieved from http://www.gameaipro.com/Game
AlPro2/GameAlPro2_Chapter01_Game_ Al_Appreciation_Revisited.pdf. Accessed 12 July
2019.

Klinkenberg S, Straatemeier M, van der Maas HL. Computer adaptive practice of maths ability
using a new item response model for on-the-fly ability and difficulty estimation. Computers &
Education. 2011 Sep 1;57(2):1813-24.

New JR, Hasanbelliu E, Aguilar M. Facilitating user interaction with complex systems via hand
gesture recognition. InProceedings of the 2003 Southeastern ACM Conference, Savannah, GA
2003 Mar.

Vuletic T, Duffy A, Hay L, McTeague C, Campbell G, Grealy M. Systematic literature review
of hand gestures used in human computer interaction interfaces. International Journal of
Human-Computer Studies. 2019 Sep 1; 129:74-94.

Zimmerman TG, Lanier J, Blanchard C, Bryson S, Harvill Y. A hand gesture interface device.
ACM Sigchi Bulletin. 1986 May 1;18(4):189-92.

Fujita H, Wu I. A special issue on artificial intelligence in computer games: AICG. Knowledge-
Based Systems. 2012 Oct 1; 34:1-2.

Shannon RE. Artificial intelligence and simulation. Institute of Electrical and Electronics
Engineers (IEEE); 1984.

Bohari U, Chen TJ, Vinayak. To draw or not to draw: recognizing stroke-hover intent in non-
instrumented gesture-free mid-air sketching. In23rd International Conference on Intelligent
User Interfaces 2018 Mar 5 (pp. 177-188).

Buchmann V, Violich S, Billinghurst M, Cockburn A. FingARtips: gesture based direct
manipulation in Augmented Reality. InProceedings of the 2nd international conference on
Computer graphics and interactive techniques in Australasia and Southeast Asia 2004 Jun 15
(pp. 212-221).

Beyer KS, Ercegovac V, Gemulla R, Balmin A, Eltabakh M, Kanne CC, Ozcan F, Shekita EJ.
Jagl: A scripting language for large scale semistructured data analysis. Proceedings of the
VVLDB Endowment. 2011 Aug 1;4(12):1272-83.

Champandard Alex J. Al Game Development: Synthetic Creatures with Learning and Reactive
Behaviors. 2003. New Riders. Maharashtra, India.

Fan X, Wu J, Tian L. A review of artificial intelligence for games. InArtificial Intelligence in
China: Proceedings of the International Conference on Artificial Intelligence in China 2020 Feb
1 (pp. 298-303). Singapore: Springer Singapore.

© STM Journals 2023. All Rights Reserved 6



International Journal of Electrical and Communication Engineering Technology
Volume 1, Issue 2

18. Riener A, Ferscha A, Bachmair F, Hagmduller P, Lemme A, Muttenthaler D, Puhringer D,
Rogner H, Tappe A, Weger F. Standardization of the in-car gesture interaction space.
InProceedings of the 5th international conference on automotive user interfaces and interactive
vehicular applications 2013 Oct 28 (pp. 14-21).

19. Zhu J, Villareale J, Javvaji N, Risi S, Léwe M, Weigelt R, Harteveld C. Player-Al interaction:
What neural network games reveal about Al as play. InProceedings of the 2021 CHI
Conference on Human Factors in Computing Systems 2021 May 6 (pp. 1-17).

© STM Journals 2023. All Rights Reserved 7



