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Practical Exploration of 3D Real Scene Smart Campus Framework Construction for

Primary and Secondary Schools
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Abstract: To address bottlenecks such as data fragmentation and a lack of spatial dimensionality, we integrated core technologies including digital
twin and 5G to construct a spatial driven smart campus framework featuring the integration of “space-data-business”. We focused on optimizing
high-precision, 3D real scene modeling technology with space-sky-land integration, proposed a spatio-temporal cube data management method
based on a region-building-floor-room-equipment five-level coding system, and used spatio-temporal encoding association technology to
accurately anchor data within 3D scenes. Additionally, we introduced a collaborative scheduling technology that couples lightweight design with
adaptive retrieval. Taking Pingluo Middle School in Hui Autonomous Region as a case study, we validated the framework s practicality from
integrated information visualization, campus asset management, and emergency support analysis three perspectives. This research provides a
reproducible and verifiable technical pathway and practical paradigm for building smart management platforms in primary and secondary
schools, while also offering references for the differentiated application of technologies across different educational stages in the context of
digital transformation in education.
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