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Abstract

This paper proposes a radar vision-based sensor fusion algorithm that operates robustly under varying light conditions. The position
information obtained from the RGB-D and millimeter-wave radar sensors was aligned and integrated using an extended Kalman filter
(EKF) to estimate the state of the object (position and velocity). The experiment was conducted under object motion angles of 0° and
45° under both well-lit and low-lit conditions. The proposed algorithm demonstrated performance improvements with an average
reduction of 17.8 % in the position estimation root mean square error (RMSE) and 29.2 % in the velocity estimation RMSE compared
with single-sensor methods. These results validated the effectiveness of leveraging complementary sensor characteristics for reliable
object tracking in challenging environments.
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Fig. 1. Configuration of measurement system.
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