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Abstract

With the rapid advancement of artificial intelligence technology, competitive sports training is tran-
sitioning from traditional experience-driven models to data-driven and intelligent decision-making
approaches, marking a new era of scientific rigor and smart automation in athletic development. The
conventional experience-based model has inherent limitations in personalized guidance, real-time
feedback, and potential identification, whereas AI's capability to process massive amounts of complex
data is driving competitive sports training toward a more precise and efficient paradigm. This paper
systematically reviews Al applications in critical training aspects, including accurate athlete talent
assessment, real-time quantification and correction of technical movements, scientific dynamic man-
agement of training loads, comprehensive tactical simulation, and early injury prediction. It also ex-
amines pressing challenges such as data heterogeneity, lack of standardization, algorithmic “black-
box” issues, privacy and ethical concerns, and shortages of interdisciplinary professionals. Based on
these findings, the study proposes future trends: deep integration of multimodal data, adoption of
explainable AI (XAI), development of hyper-personalized training models, and establishment of ef-
ficient human-AI collaborative training frameworks to maximize training efficacy. This research
aims to provide forward-looking theoretical insights and practical guidance for sports researchers
and coaches, thereby advancing the overall intelligence level of China’s competitive sports and en-
hancing its global competitiveness.
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