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Calculating the transmission rate of electromagnetic
wave along any light-path in smoke diffusion model

JIANG Yun, LI Wei,SONG Wei-wei, YU Zhao-liang, DAI Xiao-dong
(Researched Institute of Chemical Defense, Beijing 102205, China)

Abstract: In the smoke diffusion model, to calculate the attenuation of electromagnetic wave when it penetrates the
smoke cloud along any path, it is necessary to accurately calculate the smoke integral concentration under this path,so
as to obtain the transmission rate of electromagnetic wave. Based on the principle of space geometric coordinate trans-
formation , the method of linear algebra matrix operation and the theory of smoke material extinction,the transformation
matrix of three-dimensional coordinate system and the projection algorithm of two-dimensional integral concentration
are derived when the incident direction of electromagnetic wave changes in the smoke diffusion model. The calculation
of integral concentration distribution and transmissivity when the electromagnetic wave incidents in any direction is re-
alized ,which lays a foundation for the multi angle (direction) data analysis in smoke diffusion model, infrared image
processing of smoke cloud and application in more scenarios.
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Fig. 1 Relationship between new 3D coordinate system

and original 3D coordinate system
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Fig. 2 Smoke screen 2D field of view coordinate system
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