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Summary of Research on Polarization Transmission in
Three Atypical Environments

Sun Xindong, Meng Fengxun, Xun Wensen, Wang Dong, Chen Xueye, Zeng Xiangwei
Jiaotong College, Ludong University, Yantai 264025, Shandong, China

Abstract The existence of three atypical environments involving irregular particles, nonisotropic particles, and
nonuniform media is quite common. However, the transmission performance and operating distance of optical signals are
badly affected due to particle scattering and absorption in the three atypical environments. For instance, low-visibility
environments, such as fog, haze, and clouds, can reduce the safety of aircraft, cars, and ships, making it difficult to
search and navigate in turbid waters. However, using polarization characteristics to characterize the transmission process
in these atypical environments can provide feasible solution for extracting high-quality light signals and increasing
operational distances. In this study, we explore the polarization transmission characteristics in three situations: irregular
particles, nonisotropic particles, and nonuniform media. We analyze the domestic and international development of various
nonspherical particles, present relevant data from the equivalent multilayer concentric particle model, and explain the
effectiveness of addressing issues such as haze-scattering characteristics. Furthermore, we conduct a classification study on
nonuniform media and analyze the impact of the medium on light transmission. By summarizing the development progress
and current research status regarding scattering polarization characteristics of polarized light in the three atypical
environments, we aim to clarify the importance of studying polarization transmission characteristics in such settings.
Finally, we look forward to the development trend of polarization transmission problems in the three atypical
environments.

Key words scattering; three atypical environments; polarization transmission
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Table 1 Different structural models
Proposed L
. Type Presenter Application
time
Multi-layer confocal ellipsoid o) The far-field scattering field and scattering cross-section were
2004 . Zhang Huayong ™ . .
particle model calculated using this model
Non-concentric bilayer o Non-concentric spherical particles have studied the scattering
2009 . . Yan Bing . . . . . .
spherical particle model intensity and efficiency of scattering on the axis Gaussian beam
In the actual physiological environment of the human body,
Concentric Chebyshev-shaped affected by the disturbance of extracellular fluid, the outer layer of
2019 particle model with ellipsoidal Ye Kuntao the granulocyte spherical shape is deformed, which is a non-
nuclei standard spherical shape, and it is more suitable to describe it by
Chebyshev shape
Multi-layer spherical particle ) Simulate the geometry of spherical cells and calculate their
2022 Pan Yongle'™
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Fig. 6 Other particle structure models. (a) Concentric Chebyshev-shaped particle model with ellipsoidal nuclei"”;

(b) multi-layer spherical particle model™”
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