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Abstract

This study uses chess as a starting point and employs a magnetic reed switch array to detect the
position of chess pieces. Diodes are incorporated into the design to prevent ghosting effects, finally,
Arduino UNO is used as the controller of the smart chessboard. The chessboard is equipped with
RGB LED lights at the bottom to provide move prompts for users, displaying different lighting
based on the type of move made.

Through a simple design and efficient computational performance, we successfully created a
smart chessboard capable of recognizing player moves and providing correct move suggestions
according to international chess rules. This allows complete beginners to learn and master all chess
rules during gameplay. Additionally, with a lightweight Al which is based on the Minimax
algorithm and an Al using Efficiently Updatable Neural Networks (NNUE), we explored the
performance differences between the two. This enables the smart chessboard to offer a certain level
of playing strength without being connected to a computer, while conserving computational
resources, thus supporting players to improve their skill.
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void loop
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Table 7-1. Function Table 'HC138, '"HCT138

INPUTS
STROBE ADDRESS oL
G2 &1 [ Az A A, Yo Y, Y, Ys A Ys Yo Yr
X X H X X X H H H H H H H H
L X X X X X H H H I H i H H
X H X X X X H H H H H H H H
H L L L L L L H H H H H H H
H L L L L H H L H H H H H H
H L L L H L H H L H H H H H
H L L L H H H H H L H H H H
H L L H L L H H H - L H H b
H L L H L H H H H H H L H H
H L L H H L H H H H H H L H
H L L H H H H H H H H H H L

H = High Voltage Level, L = Low Voltage Level, X = Don't Care

Bl- L= :74HC138 z E & %
(F# &R https://www.ti.com/product/CD74HC138 )

NRIRES - N N 2l

White's turn

BR :: BB BQ BK BB BN BR

BP BP BP BP BP BP BP
BN

WP

P P
WR WN WB :: WK WB WN WR
5551

Black's turn
check!
BR :: BB BQ BK BB BN BR

FloLe s e lr (FRMRET XA FRE)
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void getQueenMove(int _y, int x, bool tar moves[8][2], bool includeOwnPieces){
getRookMove(_y , _x, tar_moves, includeOwnPieces);
x, tar_moves, includeQwnPieces);

getBishopMove(_y,
=472 epbramts (PR FLHp FRIT)
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