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Abstract  
A key step in the optimal design of wireless communication systems is a good understanding of radio waves 
propagation through wireless channels. As wireless communications become more ubiquitous, new and complex 
propagation environments emerge which demand careful investigation of the propagation mechanisms therein. This 
talk focuses on the studies of several complex environments, namely, indoor stairwells, periodic building facades, 
and open-trench drains. Firstly, for indoor stairwells, extensive field measurements, numerical simulations and 
theoretical analysis were employed to examine the propagation mechanisms such as depolarization in these 
environments. The research findings advance a better understanding of radio wave propagation in indoor stairwells 
and provide practical propagation models for the design of wireless communication systems in such environments.  
Secondly, for periodic building facades, in addition to understanding various propagation mechanisms, an important 
issue in propagation modeling using ray tracing method is addressed. Since the structures of building facades are 
complicated, it is common for researchers to replace them with simpler structures such as flat slabs that fit the ray 
tracing method. This study investigates the feasibility of such simplification and finds out how much accuracy will 
thus be compromised. The research findings give researchers and users of ray tracing algorithm/software a clue as 
to what degree to simplify their building façade models or similar structures. Thirdly, for open-trench drains, the 
behaviors of radio signal inside such structures were studied via the empirical and numerical approaches. The 
proposed research topic concerns a unique situation in several Asian countries, because the drainage systems in 
these countries differ notably from those in the US and Europe, in that the former are partially open on the top while 
the latter are primarily below ground and covered. Understanding the complicated wave propagation behavior inside 
the open-trench drains and their surroundings provide a useful indicator in designing reliable wireless 
communication systems, especially in environments where such structures exist. 
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