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Study on Volume Cloud Simulation Based on Weather Data and Multi-noise Fusion

LU Chunhai, XU Xinhai,ZHANG Shuai and 1.1 Hao
The Academy of Military Science,Beijing 100091, China

Abstract In order to build a realistic simulation environment in the smart drone swarm simulation system,it is necessary to con-
sider modeling and rendering clouds based on weather data. At present.cloud simulations based on real weather data generally
adopt physical modeling methods,such as solving NS equations and particle system, which are burdened by heavy calculus equa-
tion solving tasks,so they have the disadvantages of large computational volume and inability to achieve real-time simulation in
large-scale scenarios. Aiming at this problem,a method of modeling volumetric cloud is proposed. Firstly, weather data is used to
generate a texture,then combined with the height dependent functions to define changes in the shape and density of clouds in
height,and finally the cloud is modeled in combination with multi-noise. So the weather data is effectively combined with non-
physical modeling methods. In the rendering,the color and transparency of each sample point are calculated by using raymarching
algorithm to accumulate the density of the cloud from the line of sight direction and the sun,in combination with the law of light
absorption and scattering.and finally the cloud is drawn. Experiments show that the simulated volumetric clouds are consistent
with the cloud information in the weather data,highly efficient,and close to the real cloud in terms of shape and color.

Keywords Volume cloud, Weather data, Height dependent functions, Multi-nosie, Light model
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Table 2 Frame rate comparison of the proposed method and

other methods

Methods Scene resolution Simulation scale {ps
XHk[17] 1280 x 1024 A single cloud 10~55
X k(6] 1920 % 1080 regional clouds 50~55
Xk [18] 1280 % 549 regional clouds 62~81
Our Method 1920 * 1080 regional clouds 60~72
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