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Abstract: In order to solve the problems of slow calculation speed, poor rendering effect, and un-
smooth human-computer interaction in the process of three-dimensional visualization of island en-
vironment field, this paper proposed a WebGIlL-based three-dimensional visualization method of
island environment field based on WebGL and GPU accelerated rendering technology. Mathemati-
cal models were carried out in different environmental fields, among which the vector field was
based on the second-order Euler integral algorithm to build a particle motion model, the scalar
field was based on bilinear interpolation to generate a grid and a color mapping model; a multi-
scale transformation model was built based on perspective perception to build multi-scale three-
dimensional display model of vector fields under different viewing angles; the three-dimensional
visualization of the island environment field was realized based on GPU rendering technology. Ex-

perimental results showed that in GPU mode, the rendering speed of the vector field could reach
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60 FPS. Compared with the CPU mode, the performance was improved 1.6 ~5.0 times, which

could meet the real-time three-dimensional vector field visualization requirements. It also greatly

improved the scalar fields visualization effect and solved the shortcomings of severe granularity of

rendering results and weak grading color difference.

Keywords: Island environment field, Three-dimensional visualization, Particle flow, Accelerated

rendering, Perspective perception
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