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Estimation of Radio Wave Propagation Directions Using Electric Field Distributions in Wavenumber Space
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Abstract: Estimation of radio wave propagation and arrival directions is an important issue in applications such as wireless
communication and automotive radar. However, in complex environments such as urban or indoor areas, multiple reflections and
diffractions make this estimation difficult. In this study, the electromagnetic fields are calculated using the FDTD method, and FFT is
applied to transform them into wavenumber space. This conversion separates the spatial field distribution into components by
propagation direction. As a result, the dominant propagation and arrival directions are clearly identified as peaks in the spectrum,
thereby enabling quantitative evaluation as well as intuitive understanding, and allowing the propagation process and directional
changes to be tracked over time.
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