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Abstract

With the rapid development of information technology, the rise of the metaverse concept provides
a new opportunity for the digital transformation of traditional sports training models. This paper
aims to explore the application value, specific scenarios, and the challenges and optimization paths
of metaverse technology in sports training. Firstly, the article elaborates on the theoretical basis for
constructing an all-encompassing virtual training environment by integrating the metaverse with
VR, big data, and Al technologies, and provides a detailed analysis of core application scenarios such
as immersive scene simulation, tactical drills, real-time capture and correction of technical movements,
and personalized psychological training. The study indicates that metaverse technology can effec-
tively break the limitations of time and space, achieve precise data feedback and scientific tactical
simulation, and significantly enhance training efficiency and competitive performance. However, in
practical application, this technology still faces challenges such as high hardware costs, uncomfort-
able device-wearing experiences, data security risks, and the lack of industry standards. To address
these issues, the paper proposes optimization strategies including accelerating technology iteration
to reduce costs, building a data security protection system, and establishing unified industry stand-
ards. The research in this paper holds significant theoretical and practical value for promoting the
intelligent, scientific, and digital development of sports training.
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