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Abstract

In response to the shortcomings of current Go simulation Al, such as inexplicable decision-making,
voice interaction conflicts, and lack of quantitative standards for replay, this article combines an-
cient traditional strategic game thinking to develop a lightweight ten-way Go visualization simula-
tion system. The system extracts multi-dimensional chessboard features such as lone chess and sub
force difference, constructs a lightweight decision tree mapping model to replace the original if-then
fixed threshold rules, establishes an automatic mapping system between offensive and defensive sit-
uations and traditional strategies and tactics, and achieves real-time tactical speech interpretation
of the game; builds a three-layer hierarchical game agent based on heuristic rule fusion and lightweight
MCTS Monte Carlo tree search, equipped with cloud model download and local strategy downgrade
fault-tolerant mechanism; builds a cloud and local dual voice synchronization scheduling module
to solve the problems of duplicate broadcasting and drop blocking through mutex locks and cache
queues; builds a weighted scoring model to generate standardized review reports from multiple di-
mensions. The development of a complete visual interface based on Python-Pygame is completed, in-
tegrating interactive functions such as difficulty switching, voice control, regret chess, and one-click
review. The results of multiple simulation experiments show that the tactical matching recognition
accuracy of the system reaches 92.7%, and the performance of the three-level Al residual adversar-
ial model is improved by 31.4% and 24.6% compared to the random and greedy benchmark models,
respectively. The voice interaction delay is stable below 350 ms, and there are no interaction faults
throughout the process. This system combines traditional strategic game logic with lightweight chess
simulation to address the shortcomings of traditional Go Al black box and improve the interpretabil-
ity theory of zero-sum games. It can provide a complete engineering implementation solution for chess
teaching and lightweight chess deduction.
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Table 1. Multi-dimensional quantitative characteristic index system for Go game
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Figure 1. Four-layer overall architecture diagram of a lightweight Go game simulation system
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Figure 2. Schematic diagram of the functional layout for the visualization interface of a simulation system
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