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Construction and Application of a Lightweight Digital Twin Architecture for
Cultural Heritage of Shaoxing Yue Region

XU Tong, ZHANG Jia
(Shangyu Branch, Shaoxing University, Shaoxing 312300, China)

Abstract: Digital twin technology offers innovative approaches to preserving traditional historical and cultural heritage, validating the
feasibility of constructing lightweight architectures and applications for Shaoxing Yue culture at the methodological level. Through the
integration of lightweight sensor networks, knowledge graphs, and mobile AR/NFT (augmented reality/non-fungible token) technologies, the
digital preservation initiative for Shaoxing Yue Culture has achieved a closed-loop design. This design enables real-time monitoring. flexible
research, and digital consumption without requiring heavy equipment. This approach unifies conservation, heritage transmission, and industrial
transformation into a single data-driven sustainable ecosystem. The resulting new evaluation framework provides replicable, measurable
industry templates for similar historical and cultural heritage sites, accelerating the transition of traditional culture from static display to self-
renewing digital forms.

Keywords: digital twin; cross-regional culture; historic districts; lightweight; conservation strategies
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