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Development of Surround-Monitoring Radar for Mobility
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Abstract

Autonomous driving for small vehicles (mobility) is expected to be realized for labor-saving in farms, factories, etc., as
well as for transportation in mountainous areas. As for autonomous driving for mobility, millimeter-wave radar is expected
as an environmental recognition sensor because of its ability of detecting the distance with high accuracy and of monitoring
wide angular range instantly. Millimeter-wave radar is suitable for detection collision hazards because of its measurement
capability of distance, azimuth, and instantaneous speed. Advantageously, the radar is hardly disturbed by ambient light and
weather conditions, unlike cameras and lidar easily affected by backlight and rainfall outdoors. For an environmental
recognition sensor for mobility, JRC Mobility has developed a surround-monitoring radar on the 79 GHz band. The radar
realizes environmental recognition by azimuth detection with multiple-input multiple-output (MIMO) technology, digital
beamforming (DBF), and by high accuracy of distance and speed due to 79 GHz band. Regarding the radar function as an
environmental recognition sensor for mobility, JRC Mobility conducted an experiment in a farm field with rows of fruit trees
including narrow passages in between. Throughout the experiment of detecting passages and persons, sufficient capability
has been confirmed in the typical evaluation condition for mobility use. Based on the evaluation results, the surround-
monitoring radar is expected to contribute to environmental recognition for mobility.
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Fig.1  Surround-monitoring radar
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Table. 1 Main specifications of surround-monitoring
radar
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Fig.2 Signal processing flow of surround-monitoring
radar
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Fig.3 Synthesis of virtual array antenna by MIMO radar
technology
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Fig.4 Environmental recognition system for mobility
using surround-monitoring radar
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Fig.5 Experimental farm field
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Fig.7 Rows of fruit trees observed from the cart while

turning
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Fig.8 Radar data of opening of passages detected
from outside rows of trees
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Fig.9 Human target of detection in the experiment
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Fig.10 Radar data of passages and person between

rows of trees
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Fig.11 Human target of detection walking in the
passage
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Fig.12 Radar data of a moving object (person)
detected by speed information
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