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Radio propagation characteristics modeling under typical scenarios

GUO Shuxia' , SHAN Xiongjun', ZHANG Zheng® , GAO Ying’
(1. National Key Laboratory of Science and Technology on UAV, Northwestern Polytechnical University, Xi’ an 710065,
China; 2. School of Marine Engineering, Northwestern Polytechnical University, Xi’ an 710072, China)

Abstract: In order to solve the problem that the existing basic model could not fully express radio propagation
characteristics under some typical scenarios (such as sea, mountains, hills and urban) , a unified radio propagation model
under many typical scenarios was established based on deterministic parabolic equations. Firstly, different typical scenarios
were equivalent to lossy dielectric layers to compute the boundary conditions. Then, the corresponding results were solved
by Fourier split step algorithm. Finally, radio propagation loss under typical radio scenarios was calculated. After
theoretical analysis and experimental verification, the uniform radio propagation model under different transmission
scenarios is compared with Miller-Brown model and ray tracing model, the results are in good agreement. The results are
helpful to establish a unified radio propagation model under typical radio scenarios to solve the problem of radio propagation
loss.
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Fig. 1 Schematic diagram of typical scenarios
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Table 1  Dielectric constant and conductivity distribution under typical

scenarios

area permittivity conductivity
sea 45 ~85 58/m ~40S/m
mountains 1~8 201S/m ~300S/m
hills 5~40 0. 14pS/m ~50pS/m
urban 3~15 0.001uS/m ~0.4pS/m
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Fig.2  Attenuation characteristics of electromagnetic signal based PE

equation
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Fig.3 Signal propagation loss under horizontal polarization with different

distance and different height
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Fig.4 Comparison between uniform radio propagation model and Miller-

Brown model
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Fig.5 Comparison between uniform radio propagation model and ray

tracing model
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