210
20244F- 4 A

BEMFEEA

Radar Science and Technology

Vol.22 No.2
April 2024

DOI:10.3969/j.issn.1672-2337.2024.02.010

FRZENE T EIREGMER SRS TS 7T

RATHT, RIR

(P E R R A RS =\, ZEEIE 230088)

WOE: AT RRERFIRBMET IR R AR A BT A B PR, KA R TR R R H
St B T R P IR ECT ) 6 BOF AR, K UG xR B A 8 ) e AR R £ B N 1/Q R R ATIR £ B Y MRSk
KRB R AR B IR RS AT R AT, RBHOMTE R, BT BB I NEALIR B AR SR T — AR E
B A 1/Q AR -FAIR Z AT F IR AR B BRI R L B R AR X E A T K AUBLECT 51 89 R A
PRBURAPHR Tk A7 B F IR IR T ARSI AT Fe BT 3R Ty R 09 R A

KB B RBMI; BT R AR B al st VQ R -F#

R E 4325 : TN958.2; TN957.5 SCERAR SRS : A X EHS:1672-2337(2024)02-0199-10

SIFAME: 5 T4, R 3k R PR T 5] Sotfdrdl e st oA 5 7 ok (1] T2 HF 5H K ,2024,22

(2):199-208.
JIA Kexin, WU Ruirong. Performance Analysis and Method of Image-Rejection for Zero-1F Receiving
Digital Array[J]. Radar Science and Technology, 2024, 22(2):199-208.

Performance Analysis and Method of Image-Rejection for Zero-IF Receiving Digital Array

JIA Kexin, WU Ruirong
(The 38th Research Institute of China Electronics Technology Group Corporation, Hefei 230088, China )

Abstract: To solve the problem of image rejection in zero intermediate frequency (IF) receiving digital array
beamforming, a single channel zero-1F receiving model is derived. Firstly, a mathematical model of zero-1F receiving digi-
tal array is present. A theoretical analysis is then conducted to the array pattern and the image rejection ratio (IRR) per-
formance of beamforming when there are both amplitude and phase errors between channels and in-phase/quadrature (1/
Q) imbalance errors within channels. Based on the analysis results, random auxiliary phases are introduced into each
channel of the digital array, and a beamforming image rejection method suitable for large-scale digital arrays without the
need for 1/Q) imbalance error measurement is proposed. The IRR of the proposed method is related to the number of ar-
ray elements. The simulation experiments have verified the correctness of the theoretical analysis and the proposed meth-
od in this paper.

Key words: zero-IF receiver; digital array beamforming; image rejection ratio; in-phase/quadrature (1/Q) imba-
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