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Improving Direction Estimation Accuracy of Millimeter-
wave Radar by Suppressing Unnecessary Radiation
from Transmission Lines

OZAWA Hisashi, TANIMOTO Yudai and SAITO Keisuke

Millimeter-wave radars have been drawing interest as a means of contactless sensing of the position of people and
objects, and are expected to be used in a wide range of fields such as automotive, transportation infrastructure,
factory automation (FA) and healthcare. In order for radars to correctly detect the position of the targets, it is nec-
essary to estimate the direction-of-arrival of the radio waves with high accuracy. When radio waves are radiated
from parts other than the antennas, such as transmission lines, the accuracy of estimating the direction-of-arrival
decreases. Therefore, we introduce substrate-integrated waveguides (SIWs) in which the electromagnetic field
propagates inside the substrate layer instead of the conventional transmission line formed on the surface of the
substrate. Then, we investigated the suppression of unnecessary radiation and the improvement of the accuracy of
the direction-of-arrival of radio waves.

In this paper, we use electromagnetic field simulations to show the effect of suppressing unwanted radiation,
and show that the error in direction-of-arrival estimation is improved from the conventional 4.1° to 1.2°. This

result is effective in providing millimeter-wave sensing that detects the position of targets with high accuracy.
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