54y S F oo Vol.51 No.4
2023 4E4 H ACTA ELECTRONICA SINICA Apr. 2023

S B R B ROTR 2 2~ N 45 () SAR A Tl il
Tk

WH KRR, TR =,k A, ZHRAT, £ 0K

(W R Tl R 7 5105 8 TR 2= B, R IB VTR JRIEE 150001)

B E: HSLIEE A (Synthetic Aperture Radar, SAR) EAT 42 R 4 FAGE | 15543 B 3 Xk s 0000 (g P e, (B 78 A,
(G R 45 5 32 B B R T-H0 , JE ™ TE 52 0 SAR UG I e 57055 . ST X A0 BT T s 5 ] e 1) 8, A<
SCHEH —Fh I B B S O 2 2T 1 SAR A R H ] T PR ) 7 v, DL B — ot B A2 I T A o P 28 XA
TG PRA S B BB B AT T BN BRI 1T, 72 08 SAR B AU E MG b B AR AP0 7E 08 2 AR A 5 )y T A AS TR B
FAE, SEHUF PRI . R B A SCHE S — A B W IR s ik DA% 0 T 4 U1 el R 7 R OB  AR  AR AR 4 (1)
A, HGE 8 22 0T REAE AR EE R R S5 . TR R EA AT 5 S BE S0 3IF , 5256 205 SR 3R W i 4 vk ml A 2l
P2 2435 50T A TR R, B A B S e Tl pe

KW AR B ESIRE AT BB TR R T

EEWHE: EZRAKREFHES (No.61201304,No.61201308)

FESES: TP751 XERFRIREG: A XEHES: 0372-2112(2023)04-0965-10
F F % 4R URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20220551

Active Jamming Suppression for SAR Images Based on
Self-Supervised Complex-Valued Deep Learning
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(School of Electronics and Information Engineering, Harbin Institute of Technology, Harbin, Heilongjiang 150001, China)

Abstract:  Synthetic aperture radar (SAR) has the advantages of all-day, all-weather, and high-resolution in the earth
observation, but it is susceptible to electromagnetic interference during the imaging process, which seriously affects the sub-
sequent interpretation of SAR images. To this end, this paper proposes a suppression method for SAR blanketing jamming
based on self-supervised complex-valued deep learning, and proposes a novel complex-valued interference suppression net-
work, which can make full use of the amplitude and phase information of SAR complex images. The weights, activation
functions and convolution operations of the network are designed for complex domain processing, and the different informa-
tion representations of target and clutter in amplitude and phase in SAR images are mined to achieve interference suppres-
sion. Meanwhile, a self-supervised training strategy is proposed to solve the problem of relying heavily on manually labeled
samples in the traditional network training process, and is suitable for application scenarios where samples are difficult to be
labeled under complex interference. The simulation analysis and experimental verification are carried out. The experimental
results show that the proposed method can effectively suppress the active jamming of complex backgrounds, and has the
ability of self-supervised intelligent interference suppression.
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