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Enabling Applications, Practical Challenges, and Optimization Strategies of Digital

Twin Technology in Sports Venues

ZHANG Shu-hao
(School of Physical Education, Hubei University, Wuhan 430062, China)

Abstract: Against the backdrop of the digital transformation of the sports industry driven by China’s “14th Five-
Year Plan for Sports Development” and “National Fitness Program (2021-2025)”, the integrated application of digital
twin technology and the Internet of Things (IoT) has become a key enabler for smart upgrades in sports venues. This
paper examines its empowerment across the entire lifecycle of sports facilities: During planning and construction
phases, 1 : 1 virtual modeling enables digital management and construction simulation, so as to optimize costs
and timelines. In operations and management, refined precision is achieved through facility maintenance, energy
management, and safety protocols, including real-time equipment monitoring, dynamic energy consumption
adjustment, and intelligent emergency response. For event services, virtual simulations enhance organizational
efficiency while immersive technologies improve spectator experience and fairness. In user services, personalized

support and tactical simulations are provided for fitness enthusiasts and athletes. Challenges in technology application
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include: fragmented technical solutions, reliance on foreign core technologies without customized solutions; lack

of unified standards and full-cycle supervision with lagging data security regulations; shortage of interdisciplinary

professionals and weak cross-disciplinary training; insufficient awareness among operators and low public acceptance

with a “technology-centric” bias. Four targeted strategies are proposed: Technologically, establishing collaborative

systems, strengthening independent R&D, and promoting customized solutions; Institutionally, setting unified

standards, improving supervision and data security safeguards; Talent-wise, cultivating interdisciplinary expertise,

recruiting specialized professionals, and enhancing staff competency; Cognitively, promoting technology value,

aligning with user needs, and prioritizing user orientation, so as to support venue smart construction and facilitate

digital transformation of the sports industry.

Key words: Digital twin technology; Smart sports venues; Enabling applications; Practical challenges; Optimization

strategies
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