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3D Imaging of Outdoor Human with Millimeter Wave
Radar using Extended Array Processing

OHASHI Suguru, TANIMOTO Yudai and SAITO Keisuke

Research and development on cooperative vehicle infrastructure systems are being promoted for realizing a safe
and smooth transportation society. Information from sensors installed in road infrastructure is used for this
system. Millimeter-wave radar is attracting much attention as a next-generation infrastructure sensor that is less
affected by the weather such as rain and dense fog and can detect targets day and night. 3D imaging with
narrower beam is effective for millimeter-wave radar to separate and identify various targets in an environment
such as intersections. A planar array consisting of a large number of receiving antennas is required for 3D
imaging, but it was difficult to achieve a narrow beam because the number of antennas is insufficient with one IC
chip. On the other hand, using multiple IC chips causes problems such as hardware complexity and radar size
increase.

To overcome these problems, we applied extended array processing to one chip millimeter-wave radar and tried
to realize a narrow beam by a virtual planar array with an increased number of virtual antenna elements in
vertical and horizontal directions. As a result of 3D imaging of outdoor human, we confirmed the detection of

human outlines and showed improvement in target distinction.
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