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Abstract ; In response to issues such as the low level of digitalization in daily production, manage-
ment, and safety prevention in industrial parks, the lack of remote and centralized management methods,
and outdated safety risk monitoring approaches, this study proposes a multi — platform integrated digital
twin system for industrial park monitoring. The research integrates the technical advantages of Unity3D,
Cesiumlab, and WebGL, adopting a layered architecture to build the system. Through multi — source
data perception, 3D modeling, and dynamic simulation technologies, the system achieves high — preci-
sion visualization and virtual — real interaction for both internal and external environments of the park. It
implements functions such as fixed — route inspection and roaming, equipment production system simula-
tion, production and operation data analysis with early warning capabilities, and real — time weather sim-
ulation. The system optimizes large — scale scene rendering and high — concurrency data processing delays
through Level of Detail (LOD) lightweight techniques, distributed computing, and standardized inter-
faces. Experimental results demonstrate that this research can effectively improve park management effi-
ciency, reduce equipment failure rates, and support multi — terminal access and data collaboration. Fu-
ture work will focus on integrating edge computing to further optimize real — time performance, expand de-
vice compatibility, and provide more efficient digital twin solutions for smart park construction.
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