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Key Technologies for Efficient Visualization of Large Scale 3D Spatial Models
Based on Web
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Abstract: In the network environment, there are still many problems when clients visualize large-scale 3D spatial models, such as long rendering
time and high computational complexity. These problems are manifested in low computational efficiency of model occlusion culling, low data
transmission efficiency of models, and imbalanced performance and quality when rendering different models. To solve the above problems, we
proposed optimization selection strategies for different spatial model removal granularity, an occlusion culling algorithm based on WebGPU com-
puting pipeline and a large-scale 3D spatial model data fast scheduling scheme based on multithreading, which reduced the preprocessing time
consumption of offline occlusion removal methods and improved the efficiency of model switching and scene rendering speed. We developed a
web-based large-scale 3D spatial model visualization prototype system, and conducted experiments on loading and visualization of 3D models at
different scales. The results show that the proposed method can effectively reduce the loading and rendering time of large-scale 3D spatial model
data visualization in network environment, and enhance user experience.

Key words: large-scale 3D spatial model, visualization, WebGPU, scenario scheduling, occlusion culling
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