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ABSTRACT

This study investigates the creation and use of a voice-based chess system designed to enhance accessibility and user experience. Traditional chess interfaces,
primarily reliant on visual and manual inputs, pose significant challenges for visually impaired users. By leveraging advancements in voice recognition technology,
this study aims to create an inclusive chess platform that allows users to play chess using voice commands. The proposed system integrates a sophisticated voice
recognition engine with a robust chess engine, enabling seamless voice-driven gameplay. We detail the design and development process, focusing on the challenges
of accurately interpreting voice commands and ensuring smooth integration with the chess logic.

Extensive testing was conducted to evaluate the system's performance, including accuracy of voice recognition, responsiveness, and user satisfaction. Feedback
from visually impaired users highlighted significant improvements in accessibility and overall user experience. The results demonstrate that voice-based chess can
effectively bridge the accessibility gap, offering an engaging and inclusive way for individuals to enjoy the game. This research not only contributes to the field of
accessible gaming but also sets the stage for future innovations in voice-controlled interfaces across various applications.

Keywords: voice-based chess, accessibility, user experience, visually impaired users, voice recognition technology, inclusive chess platform, voice
commands, chess engine, voice-driven gameplay

Introduction

Chess, a game of strategic depth and intellectual challenge, has evolved significantly since its inception. With the advent of digital technology, chess has
transcended physical boards to become a ubiquitous presence on computers and mobile devices. However, despite these advancements, the traditional
interfaces for playing chess remain largely dependent on visual and manual interactions. This dependency poses a significant barrier for visually impaired
individuals, limiting their ability to engage fully with the game.

The motivation behind this research is to address this accessibility issue by harnessing the power of voice recognition technology. Voice-based interfaces
have the potential to revolutionize how we interact with digital devices, offering an intuitive and hands-free alternative to conventional input methods.
By developing a voice-based chess system, we aim to make the game more accessible to a wider audience, particularly those who are visually impaired
or have motor difficulties.

This research emphasizes the creation, development, and application of a voice-based chess application. The primary objective is to integrate a
sophisticated voice recognition engine with a robust chess engine to facilitate seamless voice-driven gameplay. This integration poses several technical
challenges, including the accurate interpretation of voice commands, managing different accents and speech patterns, and ensuring real-time
responsiveness.

Ultimately, this research seeks to demonstrate that voice-based interfaces can significantly enhance the accessibility and inclusivity of digital games like
chess. By providing a detailed account of the development process, technical challenges, and user feedback, this paper aims to contribute to the broader
field of accessible gaming and inspire further innovations in voice-controlled technology.

* A individual can move his/her pieces utilizing straightforward voice inputs which comprise of both the introductory position of a square and a last
position.

* The position can be within the arrange of numbers like 24, 36... Which speak to the push and column separately or within the format B4, C6... which
is by and large utilized within the chess amusement.

» The amusement can check all substantial moves and invalid moves and can react accordingly.

* The computer rival in this game utilizing minimax calculation along side alpha, beta pruning in arrange to form proficient moves.
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Background information

Chess, one of the oldest and most revered board games, has a rich history that dates back over a millennium. Originating in India around the 6th century,
it spread through Persia and the Islamic world before reaching Europe during the Middle Ages. Over the centuries, chess has evolved into a global game
of strategy and intellect, celebrated for its complexity and depth. Traditionally played on a physical board, the game requires players to move pieces with
precise manual actions, a format that has remained largely unchanged for centuries.

The digital revolution of the 20th century brought significant changes to the way chess is played and experienced. The development of computer-based
chess engines, starting with early programs like IBM's Deep Blue, which made history in 1997 by upsetting World Chess Champion Garry Kasparov,
marked a turning point. These engines have since become more sophisticated, providing tools for analysis, training, and competition at all levels of play.
Online platforms such as Chess.com, Lichess, and the Internet Chess Club have further popularized the game, making it accessible to millions worldwide.

Despite these advancements, traditional digital interfaces for chess predominantly rely on visual cues and manual input methods, such as mouse clicks or
touchscreen gestures. This reliance on sight and fine motor skills poses significant accessibility challenges. For visually impaired individuals, the inability
to see the board and pieces makes it difficult to engage with the game fully. Similarly, individuals with motor impairments may find it challenging to
interact with the digital board accurately.

Voice recognition technology offers a promising solution to these accessibility issues. Over the past few decades, voice recognition systems have advanced
rapidly, driven by improvements in artificial intelligence and machine learning. Modern speech assistants such as Google Assistant, Alexa on Amazon,
and Siri on Apple demonstrate the feasibility and convenience of voice-based interfaces in everyday applications. These systems can interpret natural
language commands with increasing accuracy, providing a hands-free method of interaction that can benefit a wide range of users.

Applying voice recognition to chess is a logical step towards making the game more inclusive. A voice-based chess system can allow players to make
moves, receive feedback, and navigate the game environment using spoken commands. This approach not only enhances accessibility for visually
impaired and motor-impaired users but also offers a novel way for all players to interact with the game.
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Fig. 1 - (a) selecting piece; (b) choosing destination
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Significance of voice-based chess

The significance of voice-based chess extends across several domains, including accessibility, user experience, technological innovation, and educational
value. Here are the key areas where voice-based chess can have a profound impact:

Voice-based chess is particularly transformative for individuals with visual impairments or motor disabilities. Traditional chess, whether physical or
digital, relies heavily on visual input and manual dexterity, creating significant barriers for these users. By enabling players to use voice commands to
make moves, receive feedback, and navigate the game, voice-based chess removes these obstacles, making the game more inclusive. This enhances the
ability of visually impaired players to participate in and enjoy chess without the need for specialized equipment or assistance.

For all users, voice-based interaction can provide a more natural and engaging way to play chess. Speaking commands can be more intuitive and faster
than using a mouse or keyboard, especially for users who are new to digital interfaces or have difficulty with fine motor skills. The conversational nature
of voice interaction can make the game feel more interactive and personal, enhancing the overall gaming experience. Furthermore, it can reduce the
cognitive load associated with navigating complex menus and interfaces, allowing players to focus more on the strategic aspects of the game.

Implementing voice recognition technology in chess paves the way for advancements in both fields. The integration of sophisticated voice recognition
systems with a complex game like chess showcases the potential of Al in enhancing traditional activities. It also drives innovation in voice recognition
algorithms, particularly in handling the unique vocabulary and syntax associated with chess moves and terminology. Success in this area could lead to
broader applications of voice recognition in other strategic games and interactive applications, pushing the boundaries of what these technologies can
achieve.
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Voice-based chess can serve as a powerful educational tool. For children and adults alike, learning chess through voice commands can aid in developing
better verbal and cognitive skills. It encourages players to articulate their thoughts clearly and improves their ability to follow verbal instructions. This
method of learning can be particularly beneficial in educational settings, where it can be used to teach chess in a more interactive and engaging manner.
Moreover, it can help in developing better memory retention and mental visualization skills, as players are required to keep track of the board and pieces
mentally while interacting verbally.

Literature review

The literature on voice-based chess systems intersects with various domains, including voice recognition technology, accessibility in gaming, and the
evolution of digital chess interfaces. This review examines key studies and developments across these areas to provide a comprehensive understanding
of the current landscape and identify gaps that this research aims to address.

Voice recognition technology has made substantial progress in the last couple decades, mostly due to advances in machine learning and natural language
processing (NLP). Early systems, such as IBM's Shoebox (1962), were limited in functionality and accuracy. However, contemporary systems like Apple's
Siri, Amazon Alexa, and Google Assistant utilize deep learning algorithms to achieve high levels of accuracy and usability.

Hinton et al. (2012) highlighted the impact of deep neural networks on speech recognition, marking a substantial improvement in recognizing natural
language. This study underscores the potential of these technologies in applications requiring high accuracy and robustness in diverse acoustic
environments. Despite these advancements, the application of voice recognition in specific domains, such as chess, remains relatively underexplored.
Most existing applications focus on general-purpose assistants rather than domain-specific tools, presenting an opportunity for specialized research in
voice-based chess.

Accessibility in digital gaming has garnered increasing attention, with a focus on making games more inclusive for individuals with disabilities. The work
of Yuan et al. (2011) emphasized the importance of designing games that accommodate players with diverse abilities. Their research pointed to various
strategies, including alternative input methods and customizable interfaces, to enhance accessibility.

Studies specifically addressing accessibility in chess are limited but growing. Bigham et al. (2008) developed a screen reader for blind users to play chess,
demonstrating the feasibility and demand for accessible chess interfaces. However, this approach still requires significant interaction with a visual
interface, which can be cumbersome for some users. Voice-based chess can address these limitations by providing a hands-free, eyes-free method of
interaction.

Methodology

The methodology employed in this research involved a systematic process aimed at designing, implementing, and evaluating a voice-based Al chess
system. The approach integrated principles from human-computer interaction, signal processing, and machine learning to create a functional and user-
friendly interface.

i)Sample Model

The chessboard shows the placement of the chess pieces and assigns a numerical value to each square. These values represent the relative value of a
piece on that square. For example, a pawn in the center of the board is typically worth more than a pawn on the side of the board. The purpose of assigning
these values is to help the chess Al understand which positions are more favourable and guide it towards making better moves. Here are some of the
things that the point values take into account:

* The mobility of the piece: A piece that can move to more squares is generally more valuable than a piece that can move to fewer squares.

* The control of the center of the board: The centre of the board is the most important area of the chessboard, so pieces that control the center are more
valuable.

* The openness of the files and diagonals: Rooks and bishops are more powerful on open files and diagonals, so their value increases when they are on
these squares.

* The pawn structure: The pawn structure is the way that the pawns are arranged on the chessboard. A strong pawn structure can give a player a significant
advantage, so pawns that contribute to a strong pawn structure are more valuable.

EX: These are the scores of king and queen for each square box in chess(64 boxes)
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[ -3.e, -4.@, -4.9, -5.9, -5.0, -4.0, -4.0, -3.8], [ -2.8, -1.08, -1.8, -0.5, -8.5, -1.8, -1.8, -2.9],
[ -3.e, -4.0, -4.0, -5.9, -5.0, -4.8, -4.0, -3.0], [ -1.e, e.0, ©.e, ©.e, e.0, 0.0, 0.0, -1.0],
[ -3.8, -4.@, -4.0, -5.@, -5.0, -4.0, -4.8, -3.0], [ -1.0, @.8, ©.5, 0.5, 0.5, 0.5, 0., -1.0],
[ -3.0, -4.0, -4.0, -5.0, -5.0, -4.0, -4.0, -3.8], [ -0.5, @.0, 0.5, 0.5, @.5, .5, 0.e, -0.5],
[ -2.0, -3.e, -3.0, -4.0, -4.0, -3.0, -3.8, -2.0], [ ., @.8, ©.5, ©.5, ©.5, .5, 9.9, -0.5],
{ -1.e, -2.0, -2.9, -2.9, -2.0, -2.0, -2.0, -1.8], { -1.e, ©.5, ©.5, 0.5, ©.5, 9.5, 0.9, -1.8],
[ 2.e, 2.0, ©.8, ©.0, 0.8, 0.8, 2.0, 2.8 ], [ -1.e, @.8, @.5, e.e, @.e, 9.8, 0.8, -1.0],
[ 2.e, 3., 1.0, e.e, 0.0, 1.e, 3.0, 2.0 ] [ -2.0, -1.0, -1.0, -0.5, -0.5, -1.0, -1.0, -2.0]

ii) Collection of Voices

A collection of voices for voice-based chess training would be a dataset containing recordings of spoken chess moves. This dataset would be used to
train a speech recognition system for a program that allows users to play chess by voice commands. Here's a breakdown of its purpose and potential
content:

® Purpose: Train a speech recognition system to understand spoken chess moves.

e Content: o Recordings of people saying standard chess notation (e.g., "e4", "Nf3", "Knight to F3").

o Ideally, the collection would include diverse voices (age, gender, accent) to improve the system's accuracy across different users.
o Recordings could include variations in tone and pace to simulate real-world gameplay situations.

iii)Extraction

Isolating Voices from Music or Background Noise:

Spectral Subtraction: One of the earliest methods for noise reduction, in spectral subtraction, the noise spectrum for non-speech segments is estimated
and subtracting it from the speech spectrum. Although simple, this method often introduces artifacts and can struggle with non-stationary noise.

Adaptive Filtering: Techniques like the Least Mean Squares (LMS) algorithm adaptively adjust the filter coefficients to reduce noise. Adaptive filtering
is useful in environments where the noise characteristics change over time.

iv)Testing:
e  Finally we tested the code.

e  Thatis to check the code is working properly or not.

Results and analysis

Here are some results for the code:

Select (olon

Play as
White
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Here is analysis of outputs
Easy Difficulty
Piece Selection
Accuracy
Response Time
User Satisfaction
Ertor Rate
Destination Selection
Accuracy
nse lime
isfaction
Error Rate

Move Execution

- Al Response Time
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Conclusions
The research successfully implemented a voice-based chess system that allows users to interact with the game using voice commands. Through the
integration of voice recognition technology with a chess engine, the system enables hands-free gameplay, enhancing accessibility and user experience.

By providing a voice-based interface, the system makes chess more accessible to individuals with visual impairments or motor disabilities. This aligns
with the principles of inclusive design, ensuring that everyone, regardless of their physical abilities, can enjoy the game.

User feedback and testing indicate a positive response to the voice-based interface. Users found the system intuitive and engaging, with high levels of
satisfaction reported across different difficulty levels.

The implementation process revealed several technical challenges, including optimizing voice recognition accuracy, reducing response time, and handling
errors. These challenges were addressed through iterative refinement and optimization of the system.

While the current system represents a significant step forward in voice-based chess, there are opportunities for further research and improvement. Future
directions include exploring advanced voice recognition algorithms, integrating additional features such as natural language processing, and enhancing
the Al opponent's capabilities for a more challenging gameplay experience.
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