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Abstract

To ensure the safety of autonomous vehicles, accurate detection of targets (such as people and vehicles) by
onboard radar is extremely important. This study aims to construct a model that accurately reproduces the RCS
(Radar Cross Section) of targets and to conduct pre-verification of the system through simulations. First, the RCS
of human bodies and vehicles was measured, and a simulation-capable target model was constructed based on
the results. Next, a predictive study of RCS using CAE analysis was conducted, and RCS analysis of human bodies
and vehicles was performed using the ray tracing method. For vehicle RCS analysis, high analytical accuracy was
confirmed by modeling the metal body and wheels. Finally, an RCS predictive model was created, and a
simplified predictive model based on probability distribution was developed. This model has the potential to
significantly improve simulation speed in the development of ADAS and autonomous driving systems. The results
of this study demonstrated that constructing a model that accurately reproduces the RCS characteristics of

targets can contribute to improving the safety of autonomous vehicles.
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Fig. 1 RCS Measurement Method
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Fig. 2 Human & Vehicle RCS Measurement Result
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Fig. 3 Comparison of RCS Distribution of People
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Conductivity | Relative | Skin Depth
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Fig. 4 Skin Structure and Physical Properties
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(1) NICT: Data of Dielectric Measurements (nict.go.jp)
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