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Multi-scale moving grids and its application in

clouds scene simulation

Fan Xiaolei'” , Zhang Limin’, Zhang Jianting', Xu Tao'
1. Department of Electronics and Information Engineering, Naval Aeronautical and Astronautical University, Yantai 264001, China;
2. Department of Scientific Research, Naval Aeronautical and Astronautical University, Yantai 264001, China;

3. Noncommissioned Officers Vocational and Technical Education College, The Second Artillery Engineering University, Qingzhou 262500, China

Abstract ; Objective Previous grid-based fluid simulation methods are inefficient and are thus non-conducive to the interac-
tion between objects and fluids. The multiscale adaptive moving grid method is proposed in this study. The proposed meth-
od is used in cloud scene simulation and in interaction simulation between objects and clouds. Method The resolutions of
global and local grids can be adaptively selected, and the oriented bounding box hierarchical trees of objects are established
to enhance simulation efficiency. Given the small kinematic viscosity of clouds, the controlling and thermal dynamics equa-
tions are simplified. Partial differential equations are discretized according to the proposed method. Moreover, upwind
difference is applied to ensure the stability of the simulation process. The method is designed to take advantage of GPU
computing performance to improve simulation speed. Result Cloud scene simulation is performed in the tests. Results show
that the proposed method can render cloud scenes in different periods realistically and thus meets the requirements of large-

scale cloud scene simulation. Simulation of cloud scenes and of the interaction between rigid objects and clouds can be real-
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ized in real time. Conclusion Compared with the previous grid-based methods, the proposed method can be conveniently

realized in a GPU, thus enhancing simulation efficiency and the realism of rendered images.

Key words: real-time rendering; multi-scale moving grids; clouds scene simulation; equations simplification;

upwind difference
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Fig. 9 Flow chart of the method of multi-scale adaptive moving grids
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Table 2 Rendering frame rates of clouds scenes in different grids resolutions
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