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Abstract

This paper proposes an adaptive focal modulation-based motion recognition model to enhance the fairness and reliability of
judgement made in Taekwondo sparring competitions. Existing judgment systems have limitations in preventing unfair scoring
through irregular techniques. To address these issues, this study introduces an object detection algorithm that focuses on analyzing
competitor movements, coupled with an Al-driven approach for independently processing spatio-temporal information. Additionally,
a frame-wise linear combination strategy is applied to introduce noise, minimizing the influence of background elements and
improving the model’s focus on motion variations. The proposed model demonstrates superior performance compared to
conventional action recognition methods and exhibits enhanced detection accuracy for irregular kicking techniques across diverse
Taekwondo datasets.
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