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GPU accelerated typhoon visualization method

Qin Xujia', Zhang Qinfeng', Chen Jian', Zheng Hongbo', Xu Xiaogang’"
1. School of Computer Science and Technology, Zhejiang University of Technology, Hangzhou 310032, China;
2. Department of Equipment System and Automatization, Dalian Naval Academy, Dalian 116018 ,China;

3. State Key Laboratory of CAD&CG, Zhejiang University, Hangzhou 310058 , China

Abstract: The visualization of natural phenomena visualization is an important research area in computer graphics and
virtual reality. In this paper we analyze and imprave the traditional ray casting algorithm by proposing a graphics processing
units( GPU) based spherical shell ray casting algorithm. GPU are used in the spherical shell data field volume rendering,
and spherical shell. Vertex shader and pixel shader programs for spherical shell data field rendering are designed. The
format of the typhoon source data is analyzed and the typhoon volume data to be visualized is generated. The visualization of

typhoon clouds and factors are implemented by using the proposed algorithm. Experiment results show that a good real-time

visualization of a typhoon is obtained by the GPU-based spherical shell ray casting algorithm.

Key words: GPU acceleration; typhoon visualization; ray casting algorithm; spherical shell
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Fig.1 Principle of ray casting algorithm
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at four consecutive times
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Fig. 12 Visualization on spherical shell; different

typhoon factors
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Fig. 13 Yellow isosurfaces figure of typhoon pressure

at two different times
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Fig. 14 3D visualizations of typhoon pressure factor

at four consecutive times
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