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Abstract

High-level competitive sports have entered a new phase characterized by scientific, refined, and
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personalized competition. This paper aims to explore the current state and future trends of artifi-
cial intelligence (AI) technology in the development and implementation of personalized training
programs for elite athletes. The study first reviews the theoretical foundations of Al-enabled athlete
training, including big data analytics, machine learning, and deep learning. Next, it provides a de-
tailed account of the current applications of Al in areas such as athlete data collection, training load
management, technical movement analysis, injury risk prediction, and customized recovery strate-
gies. Building on this, the paper outlines future development trends for Al in fields such as multi-
modal data fusion, digital twin technology, reinforcement learning, AR/VR-assisted training, ex-
plainable Al, as well as ethical and privacy protection. The study argues that Al is gradually trans-
forming traditional training paradigms, providing powerful support for athletes to push their limits;
however, further advancements are still required in areas such as technological maturity, data man-
agement, and human-machine collaboration.
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