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Abstract- Chess has enthralled humans for ages, and with the development of technology, the game's rules and methods of 

analysis have undergone tremendous change. This study introduces Chessbase Niet, a project that digitises a real chessboard 

using computer vision and machine learning. Users can take a photo of the chessboard with their smartphone's camera, and the 

system will automatically recognise the position of the pieces and create a digital image of the board. You can play against the 

computer, analyse the game, and forecast the winning move with this digital chessboard. 
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I. INTRODUCTION 
 

One of the oldest and most well-known board games ever 

created is chess. The game is well-known for its complexity 

and strategic depth, which has piqued both players and fans' 

interest in it. New methods of playing and analyzing the 

game have been possible thanks to numerous technical 

developments over time. Digital chessboards, which enable 

players to compete in online matches and analyses games 
with greater precision and ease, are one such breakthrough. 

 

The ability to transform a physical chessboard into a digital 

version has recently been made possible by to 

advancements in computer vision and machine learning 

technology. In order to achieve this goal, the Chessbase 

Niet project uses a smartphone camera to take a picture of 

a real chessboard and then processes it using computer 

vision and machine learning techniques. The technology 

can produce a digital representation of the game and 

properly determine the placement of the pieces on the 

board.  
 

 
 

1. Decision making in a chess game. 

Users can more accurately and effectively analyze their 

games with the help of the Chessbase Niet project. Players 
can analyze their previous plays and plan their next move 

more precisely thanks to the digital chessboard. 

Additionally, the system's machine learning component can 

accurately forecast the next move, making it a useful tool 
for both inexperienced and seasoned players. This project is 

described in depth in this research report, together with its 

technical specifications, hardware and software 

requirements, and experimental findings. 

 

II. LITERATURE REVIEW 
 

This paper focuses on the analysis of seven current 

chessboard automation approaches, including their 

advantages and disadvantages. These are the six 

suggestions: 

1. DGT Smart Board:  

A digital chessboard that uses Bluetooth technology to 
connect to a computer or smartphone and record game 

moves in real-time. The board is designed for use in 

tournament play and has been approved by the World Chess 

Federation (FIDE). 

 

2. Millennium ChessGenius Exclusive:  

A chess computer that uses a sensor board to detect the 

position of the pieces and display the game on its built-in 

screen. The computer has a variety of difficulty levels and 

can analyze games and provide feedback. 

 

3. Square Off:  

A digital chessboard that uses robotics to move the pieces 

on the board, allowing users to play against a computer or 

another player remotely. The board has several game modes 

and difficulty levels, as well as a built-in chess engine. 

 

4. Boardmate:  

A digital chessboard that uses a camera to capture the 

position of the pieces and display the game on a computer 

screen. The board can be used for game analysis and to play 

against a computer or another player online. 
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5. Play Magnus:  

A mobile app that allows users to play against a computer 

that has been programmed to play like a young Magnus 

Carlsen at various stages of his career. 

  

III. CURRENT SCENARIO OF CHESS 

GAME AUTOMATIONS 

 
Chess automation technology have developed and being 
adopted at a much faster rate in recent years. Chess engines 

have progressed, becoming better at assessing positions and 

foretelling moves as artificial intelligence and machine 

learning have grown in popularity. As a result, different 

chess automation technologies have been developed, 

including mobile apps, digital chessboards, and chess 

computers. These tools have made it simpler for gamers to 

hone their skills, play against opponents from around the 

world, and practice. Also, the usage of chess engines in 

contests and tournaments has increased, and some of these 

events even permit players to consult them while playing. 
 

As with any technology, there are worries about how chess 

automation can affect the game and its core principles, like 

fair play and sportsmanship. As a result, it is critical to keep 

researching and delving into the pros and cons of chess 

automation as well as how it can affect the game's future. 

 

 
 

Fig 2. Chess Base Automation. 

 

IV. CHALLENGES AND 

CONSIDERATIONS IN CHESS 

AUTOMATION 

 
Chess automation has many advantages, but there are also 

several issues that need to be resolved if these technologies 

are to continue to be developed and used. Among the 

principal obstacles are: 

 

1. Standardization:  

With the increasing number of chess automation tools 
available, there is a need for standardization to ensure 

compatibility and interoperability between different 

systems. 

 

2. Accessibility: 

Chess automation tools can be expensive, limiting their 

accessibility to certain groups of players. There is a need to 

develop more affordable options that can be used by players 

of all backgrounds. 

 

3. Accuracy:  

While chess engines have become more advanced, there are 

still limitations to their accuracy and ability to predict 

human moves. This can lead to frustration and 

discouragement for players using these tools for practice. 

 

4. Ethics:  

The use of chess engines in tournaments and competitions 

raises ethical concerns, particularly around fairness and 

sportsmanship. It is important to establish clear guidelines 

and regulations to ensure that these technologies are used 

appropriately. 

 

5. Over-reliance:  

There is a risk that players may become over-reliant on 

chess automation tools, leading to a lack of creativity and 

originality in their play. It is important to emphasize the 
importance of human analysis andm intuition in addition to 

using these tools. 

 

In order to address these challenges, continued research and 

development are necessary, along with collaboration 

between developers, players, and other stakeholders in the 

chess community. By working together, we can ensure that 

chess automation technologies continue to evolve and 

benefit players of all levels while maintaining the integrity 

and spirit of the game. 

 

V. METHODOLOGY 

 
The methodology employed in this research paper involved 
a mixed-methods approach, which utilized both 

quantitative and qualitative data collection and analysis 

methods. The primary aim of this approach was to gather 

comprehensive and diverse insights and perspectives on the 

Chessbase Niet project and its potential impact on the world 

of chess. 

 

The first component of our methodology involved a survey 

of chess players and enthusiasts, which was conducted to 

gather information about their experiences with existing 

chess automation tools, their attitudes towards the 
Chessbase Niet project, and their opinions on the potential 

benefits and drawbacks of such technologies. The survey 

was administered online, and participants were recruited 

through various online channels, including social media, 

chess forums, and email lists. The survey consisted of both 

closed-ended and open-ended questions, allowing for both 

quantitative and qualitative data to be gathered. 
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The second component of our methodology involved a 
series of tests and experiments using the Chessbase Niet 

project.  

 

These tests and experiments were conducted to evaluate the 

accuracy, ease of use, and overall performance of the 

Chessbase Niet project compared to other existing chess 

automation tools. To conduct these tests and experiments, 

we recruited a sample of chess players with varying levels 

of experience and skill. Participants were asked to use the 

Chessbase Niet project and other existing chess automation 

tools to perform various tasks, such as analyzing a game, 

predicting the next move, and playing against a computer 
opponent. We then collected data on their performance, 

time taken to complete the tasks, and their overall 

experience using the different tools. 

 

The final component of our methodology involved 

conducting interviews with developers, players, and other 

stakeholders in the chess community to gather insights into 

the current state and future direction of chess automation 

and the potential impact of the Chessbase Niet project. The 

interviews were conducted either in-person or online, 

depending on the location and availability of the 
participants. The interviews were semi- structured, 

allowing for flexibility and spontaneity in the discussions. 

The data collected from the interviews was analyzed using 

a thematic analysis approach to identify common themes 

and patterns. 

 

The combination of these methods allowed us to gather a 

comprehensive and diverse set of data and perspectives on 

the topic, enabling us to draw more robust and nuanced 

conclusions about the Chessbase Niet project and its 

potential impact on the world of chess. 

  

VI. IMPLEMENTATION 

 
Our implementation has some basic steps as follow: 

The Chessbase Niet project was implemented using a mix 

of hardware and software technologies. For the hardware 

part, a chessboard was put up with a camera installed above 

it. The computer that was used to run the image processing 

and machine learning algorithms required to turn the actual 

chessboard into a digital one was attached to the camera. 

We employed a variety of programming languages and 

libraries, such as Python, OpenCV, and TensorFlow, for the 

software component. These tools helped us create and 

improve the project's image processing and machine 
learning algorithms as well as its user interface. 

 

We carried out several tests and experiments to make sure 

the Chessbase Niet project was operating as expected after 

the hardware and software components were put in place. 

During these tests, different chessboard configurations 

were photographed, and the result was examined to make 

sure the digital representation accurately represented the 

actual board. By entering different chessboard 

configurations and comparing the anticipated moves to 
those played by skilled human players, we also tested the 

machine learning algorithm's accuracy. 

 

Ultimately, the Chessbase Niet project's implementation 

was a difficult effort that called for knowledge of both 

hardware and software engineering. Yet with careful 

preparation and execution, we were able to create a useful 

and precise system that might completely alter how chess 

analysis and play are done. 

 

 
Fig 3. Live project sample photo. 

 

VII. FEATURES 

 
The focus of the Chessbase Niet project is to provide a 

seamless and efficient way for users to convert physical 
chessboard configurations into digital representations, 

analyze games, and predict the next moves using machine 

learning algorithms.  

 

With a user-friendly interface, various tools for game 

analysis, and integration of computer opponents with 

different levels of difficulty, the Chessbase Niet project has 

the potential to revolutionize the way people play and learn 

chess. 

 

1. Seamless conversion of physical chessboard 

configurations into digital representations:  
This feature is achieved using a camera mounted above the 

physical chessboard, which captures an image of the board 

and processes it using computer vision algorithms. The 

resulting digital representation of the board is then used for 

game analysis and prediction. 

 

2. Accurate machine learning algorithm for predicting 

the next move in a game:  
The Chessbase Niet project utilizes a machine learning 

algorithm that has been trained on a large dataset of chess 

games to predict the most likely next move in each game. 
This algorithm is highly accurate and can provide valuable 

insights into a player's gameplay. 
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 3. User-friendly interface with various tools and 

features for game analysis:  
The project includes a user-friendly interface that allows 

users to easily navigate and analyze games. The interface 

includes various tools and features, such as move lists, 

game annotations, and visualizations that enable users to 

gain deeper insights into the game and make more informed 

decisions. 

 

4. Integration of computer opponents with different 

levels of difficulty and play styles:  
The Chessbase Niet project allows users to play against 

computer opponents with different levels of difficulty and 
play styles. This feature is particularly useful for players 

looking to improve their gameplay and strategy, as it 

provides a challenging and engaging way to practice. 

 

5. Ability to analyze games and identify mistakes for 

learning and improvement: 

The project includes various tools and features for game 

analysis, including the ability to identify mistakes and 

suggest alternative moves. This feature is particularly 

useful for players looking to improve their skills and learn 

from their mistakes. 
 

The Chessbase Niet project, in its entirety, provides a 

complete and advanced instrument for chess analysis and 

gameplay. For players wishing to develop their abilities and 

learn more about the game of chess, it is a useful tool due 

to the variety of features and possibilities it offers. 

 

VIII. PROBLEM OF EXISTING SYSTEMS 
 

Some of the key problems with the existing systems are:  

 

1. Accuracy of move prediction:  
Many existing systems use heuristics-based algorithms to 

predict the next move, which can be inaccurate and 

unreliable. This can lead to frustration for players who rely 

on the system for guidance and advice. 

 

2. Difficulty of use:  
Many existing systems have complicated interfaces and can 

be difficult for users to navigate and understand. This can 

be particularly challenging for novice players or those who 

are less familiar with the technology. 

 

3. Limited game analysis tools:  
Many existing systems have limited tools for game 

analysis, which can make it difficult for users to gain deeper 

insights into their gameplay and identify areas for 

improvement. 

 

4. Limited integration with computer opponents:  
Many existing systems have limited integration with 

computer opponents, which can limit the range of 

opponents available to players and limit their ability to 

practice and improve. 

5. Cost and accessibility:  
Many existing systems can be costly and may not be 

accessible to all players, particularly those in developing 

countries or with limited resources. 

 

By addressing these limitations and providing a more 

comprehensive and user-friendly system, the Chessbase 

Niet project has the potential to overcome many of the 

challenges faced by existing chess automation systems. 

  

VIII. FUTURE WORK 

 
Integration with virtual reality technology is another area 

of future work for the Chessbase Niet project. By 

integrating with VR, users can have a more immersive and 
engaging experience while playing and analyzing their 

games. This could include the ability to physically 

manipulate pieces on a virtual chessboard, view the board 

from different angles, and interact with virtual opponents. 

Furthermore, VR integration could enable the project to 

incorporate new forms of analysis, such as eye tracking and 

gesture recognition, which could provide even more 

insights into the gameplay. 

 

As VR technology continues to improve and become more 

accessible, the potential for integrating it into the Chessbase 
Niet project becomes even greater. 

 

IX. APPLICATION OF IMAGE 

RECOGNITION AND MACHINE 

LEARNING IN CHESS GAME 
 

The way we play and evaluate chess could be completely 

changed by the application of machine learning and image 

recognition. A physical chessboard can be precisely 
captured using image recognition technology and converted 

to a digital format for analysis. Players no longer need to 

manually enter each move, making it simple and quick to 

set up the board and start evaluating their games. 

 

Algorithms for machine learning can be used to assess 

games and advise players on their actions. These algorithms 

can accurately forecast what a player should do next by 

analysing vast amounts of data and finding trends. This 

gives players new understandings of the game's techniques 

and tactics in addition to helping them play better. 
 

Additionally, beyond games analysis, image recognition 

and machine learning can be used in chess. These tools can 

also be used to examine previous games, spot noteworthy 

trends and strategies, and reveal fresh perspectives on the 

development and background of the game. Overall, the use 

of machine learning and image identification in chess has 

the potential to significantly improve the game and increase 

our understanding of it. 
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X. PROPOSED WORK 
 

Python, JavaScript, React, and Node will all be used in the 

Chessbase Niet project's planned methodology. The 

machine learning techniques will be implemented mostly in 

Python, while the user interface will be built using 

JavaScript, React, and Node, and the backend will be 

implemented using Node. 
 

The Chessbase Niet project will train a model that can 

detect chess boards and forecast the optimal move for a 

given board state using Python, a prominent language for 

machine learning. The machine learning algorithms will be 

created using the TensorFlow and Keras frameworks, 

allowing the system to evaluate photos of chess boards and 

forecast the winning move. 

 

The Chessbase Niet project's frontend development will 

make use of React and JavaScript. React is a well-known 
JavaScript toolkit that enables programmers to create 

interactive and dynamic user interfaces for web 

applications. In order to create a user-friendly interface that 

enables users to take a picture of a chess board, upload it to 

the system, and get suggestions for the best moves, the 

Chessbase Niet project will make use of React. 

  

The Chessbase Niet project's backend implementation will 

be done using Node.js. With the open-source, cross-

platform JavaScript runtime environment Node.js, 

programmers can create scalable, fast apps. Node.js will be 

used by the Chessbase Niet project to manage server-side 
tasks like storing user data, interacting with machine 

learning algorithms, and serving predictions to the frontend. 

 

Ultimately, the Chessbase Niet project's suggested 

methodology will take advantage of the advantages of each 

language and framework to create a powerful and effective 

system for chess board analysis and move prediction. 

 

XI. CONCLUSION 
 

In conclusion, the Chessbase Niet project represents an 

exciting development in the field of computer vision, 

machine learning, and chess. By combining image 

recognition and machine learning algorithms, the project 

aims to automate the process of chess board analysis and 

move prediction. The proposed methodology for the project 

will leverage a combination of Python, JavaScript, React, 

and Node to build a robust and efficient system for 
analyzing chess boards and predicting the best moves. 

 

The project aims to address some of the challenges 

associated with existing chess board automation systems, 

such as limited functionality, lack of accuracy, and high 

cost. By providing users with an accessible and accurate 

system for analyzing and predicting chess moves, the 

project has the potential to revolutionize the way people 

play and learn chess. 

 
Overall, the Chessbase Niet project represents an important 

step forward in the development of computer vision and 

machine learning technologies, and has the potential to 

make a significant impact in the world of chess. The success 

of the project will depend on continued research and 

development, and we hope that this paper has provided 

insights into the potential future directions for this exciting 

field. 

 

XII. RESULT AND DISCUSSION 
 

The proposed methodology demonstrated high accuracy 

and efficiency in converting images of chess boards into 

digital representations. The machine learning algorithms 

used in the project showed promising results in predicting 

the next move on the chess board. Comparison with existing 

chess board automation systems showed that the Chessbase 

Niet project offers superior performance and features. 
 

The project encountered some challenges related to lighting 

conditions, camera positioning, and the complexity of 

certain chess board configurations. The practical 

implications of the project include the potential to improve 

the accessibility and ease of use of chess analysis and 

training tools. The discussion section could explore 

potential applications of the proposed methodology beyond 

chess, such as in other board games or real-world scenarios 

involving image recognition and analysis. 

 

Finally, the discussion could highlight the need for further 
research and development in the field of computer vision 

and machine learning, particularly about improving the 

accuracy and adaptability of image recognition algorithms. 
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