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Abstract

Automotive radar can detect the distance, speed, and angle of a target from electromagnetic waves that are reflected back from a
target on the road. During this time, the antenna radiates electromagnetic waves directly into the air. A radome, which physically protects
the antenna from external environmental circumstances, is an essential part of the radar. Beam distortion analysis from the radome is
very important during the radar development process when it is mounted on the radome. However, tier 1 suppliers mainly proceed with
radome design by considering only the impedance of electromagnetic waves that are multiple-reflected in the normal direction. In this
study, after modeling the thickness and spacing of the radome as design parameters, a radar platform simulation using a full-wave EM
was performed with the thickness and spacing changed around the conventional design parameters. Therefore, the optimal design value
of the radome for the multifunctional long-range radar under development can be obtained, and a database related to beam distortion
characteristics has been constructed. Using these beam distortion analysis results, we proposed a method for the inverse design of the
radome design parameters of the manufactured radar and an improved radar development method with a fast paces.
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Fig. 12. Inverse design of the radome design parameters
of the properly fabricated radar.
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Fig. 13. Results of inversely design variables from samples
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