55 38 %565 5 W) AND/ NS Q= o 1 Vol. 38, No. 5
2019 4F 10 A J. Infrared Millim. Waves October, 2019

XEHS 1001 -9014(2019)05-0604-09 DOI:10. 11972/j. issn. 1001 =9014. 2019. 05. 010
= — 2= Q == ) SIL Y
RThENZEEXKE R
EORY £ R, E¥LY, B &', HER

(1. PEIE TR 2E {5 BA B, BEPT 784 7100725
2. VHZHLF TR, BEVE PU4E 710100)

WE.ZRAMERFE BEREERE R, B0 M ER N EET AT ERAE S/ 7 4. & T
ZERGERGE. FEAM A HATY MEACBTHE/MREAR, RS 2E K TEF AN EBRR. 43T — 7 M, &
XRBEFMIMOF ) EHEFAEGNREAHAETAE T L, LA RN ZERN. 5 _SFEGFAMH
b ZFEER I E AR AR AN PR EAR TR T RAR LA TN m. 5%
HABEREEF AL, AR T FAFLFEF MR, £ LT RETHS EREN.

¥k @ W EER; MIMOF kK 2 EME; = HH

HFE 535S TN958.5 SCERERIDAD: A

Design of three-dimensional millimeter wave radar for collision
avoidance

TANG Yao'?, LIBo', YAN Zhong-Jiang"", YANG Mao', DU Zi-Cheng’
(1. School of Electronics and Information, Northwestern Polytechnical University, Xi >an 710072, China;
2. Xi’an Electronic Engineering Research Institute, Xi “an 710100, China)

Abstract: Limited by the flexibility of beam scheduling and receiving channel number, the range/azi-
muth two-dimensional (2D ) scan is mainly used in the current diversity phased array radar for collision
avoidance. Due to the lack of targets' height information, if there is a high/low target in front of the ra-
dar which does not affect the passage of the carrier, it will likely to cause false alarm. Aiming at this
problem, this paper proposes an antenna layout and signal processing method based on the combina-
tion of MIMO and diversity phased array radar to realize the three-dimensional detection. Compared
with the two-dimensional collision avoidance radar, this method can effectively realize 3D detection
without increasing the number of radar receiving channels and the radar size. Compared with the 2D
sparse array radar, the radar designed in this paper does not generate azimuth grating lobe, which is
suitable for multi-target detection under complex background.

Key words: collision avoidance radar, MIMO radar, diversity phased array, 3D detection
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