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Abstract

Aiming at the problems of low management efficiency, insufficient three-dimensional environment interaction
and low scene digitalization in the operation and maintenance management and digital visualization of
drainage pumping stations, this paper proposes a digital design and platform system construction scheme.
By 3Dmax for detailed static modeling of the main structure and equipment and the powerful dynamic
rendering function and convenient blueprint visualization scripting of Unreal Engine (UE), a digital plat-
form with high-realism dynamic digital scenes, real-time equipment monitoring and virtual interactive
operation functions is developed. The research outcomes establish a standardized workflow encompass-
ing standardized modeling, lightweight processing, UE-based simulation interaction, platform system in-
tegration, and pixel stream pushing. Designing a three-tier “data-model-business” interactive architecture
tailored to pumping station operations, the integration and responsive coordination of monitoring data,
3D models, and pumping station operation and maintenance services are realized. The Yinlianhuyuan Drain-
age Pumping Station in Wuhan is selected as a case study for application demonstration. This verification
validates the platform effectiveness in equipment visualization, the “four-prevention” functions, and com-
prehensive information management. The proposed framework contributes to advancing the construc-
tion and management of smart water conservancy initiatives.
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