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Study on a peripheral monitoring system for construction equipment
using millimeter-wave radar and visible camera

Hironobu HATAMOTO, Kosuke YASOOKA, Tsubasa ASUMA, and Yoshito TAKESHITA

Abstract

In recent years, the miniaturization of electronic devices and the development of signal processing technology have led
to the development of traffic monitoring systems using millimeter-wave radar. Millimeter-wave radar is a key device
for achieving vehicle safety and autonomous driving. Compared to other sensors, it has the advantage of being less
susceptible to environmental conditions such as fog, rainfall, snowfall, and ambient light. In addition to radar, in-vehicle
cameras can be used to detect people, cars, and obstacles by acquiring images visible to the human eye and performing
digital signal processing. In this report, we describe experiments for a peripheral monitoring system that recognizes
people walking around construction equipment by using sensor fusion that combines a millimeter-wave radar and an in-
vehicle camera. In February 2020 and August 2021, the experiments were performed in the outdoor experiment yard of
the Research Institute of Kumagai Gumi Co. Ltd. The results of the February 2020 experiments confirm that peripheral
detection is possible with high accuracy when a person is near a stationary backhoe or when a stationary person is near
a backhoe while it is turning.

Key words: millimeter-wave radar, in-vehicle camera, sensor fusion, frequency modulated continuous wave (FMCW)






