Panasonic Technical Journal Vol. 63 No. 2 Nov. 2017

TR PESE B ) U ST I VL — 5

Three-Dimensional Scanning Millimeter-Wave Radar for Special Industrial Vehicles

(U — ok & W w O K
Junji Sato Takaaki Kishigami Kenta Iwasa

L I I G MOH OB w3k IR
Takayuki Abe Tomohiro Murata Hidekuni Yomo

= g

TEEZ P ORI B WEOREEY R At L CHEMOZEETEER]T 5720030l I VL -5 %
BIZE L7z, fE3RO I VL — FIERE OB IGREYR S - 7225, B%7 v 7 FElEE TR LAAREMRE
MIMO (Multiple Input Multiple Output) 7 L £ HMfriZ X o T, BT ¥ F F TR /M7 00 £ 53R ik As
BCSUOCIIIEAN 2 FEBL L, 220 % 3UCERN§ 2 WAKOBEMILRPBRAT AR DA A=V v 7 2uREE L. £
72, 140GHZi O Ji w3 % FUF U CHEBE T I o0 &5 70 e b & FE3E9 5 & & $12, CMOS (Complementary Metal
Oxide Semiconductor) #£FEfb L 72 140GHZ 2 FHEE L 7 v 7 F 2 — ML L7/ — 5V 2 — V2 BT L
72.

Abstract

We have developed a three-dimensional scanning millimeter-wave radar that realizes safe operation of industrial vehicles by
detecting obstacles or people in blind spots. Conventional millimeter-wave radar has issues with the accuracy of vertical detection. We
have realized a three-dimensional scanning technique with high angular resolution in the limitation of the number of antennas by using
an unequally spaced Multiple Input Multiple Output (MIMO) array architecture. This enables tracking detection of objects moving in
free space and imaging of pedestrians. We also demonstrate high range resolution by using 140 GHz broadband characteristics, and
have developed a compact radar module integrating 140 GHz band Complementary Metal Oxide Semiconductor (CMOS) frontend

circuits and antennas.
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Fig. 5 Results measured using 3D scanning
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