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Abstract: One remarkable trend in applying synthetic aperture radar technology is the automatic interpretation
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elucidating how to extract accurate electromagnetic characteristics and how to use these electromagnetic
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Fig. 1 The supporting role of electromagnetic scattering characteristic in SAR imaging
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Fig. 2 The overview of main features of electromagnetic scattering characteristic extraction and application
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Fig. 4 Imaging results obtained by the proposed method in Ref. [47]
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Fig. 5 Imaging results obtained by the proposed method in Ref. [47]
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Fig. 7 Imaging results obtained by the proposed method in Ref. [51] on tank model
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Fig. 9 PTD performance comparison by the proposed method in Ref. [80] and the traditional method
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Fig. 10 Super-resolution performance comparison by the proposed method in Ref. [96] and the Burg method
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AR Y S IR F 5 HARIN,  SCHR[108]
SR T %I VER TP I e UM ORI AR AT T
FBETHAR 2. (3)MBi 28 (Sparse Repres-
entation-based Classification, SRC), &—FfiZT

IR RN ER AR BB K07, BRI R B
MR EA LR, HEM RS NS
ANRAIIPE B RE o SCHR[109]458 % 7 45 A ik Ak
FRAEA ERALSAR KR EAT T 702K, (4)BRMA
M %% (Convolutional Neural Networks, CNN),
VRN N B A T TR BE 2 2 BRI R
SRR, CAESAR H ARS8 15 2 ik h
RiFH, JCH R AEARAERRAE % (Standard Operation
Condition, SOC) FA AW B/ KR AREE . A
A% 48 B ONNAE JEFE AR AE B4 2610 F B0 N 2 N
SARME B S B AR R AE,  JRRA A
SARHMMESHIMAE R, SBERELEZIEE
WRHIE 5 I8 TS AR & R R, EHOZTT
EXT R AE %1% (Extended Operation Condi-
tion, EOC) T KAk B UG U RS B R AR 0), 3
TG HUR AL B 7 VR R A T RS A FE A
BT SARE EEHIEUN oy, BT H AR RS
WEILE, v AR IEZ B S H AR B 450 ¢ R
T HASE, A BT3RS B b i S AR A 2 R
71, MACEOCHA N R AIRCR .
NTHBFHSAREBIRHEER, SCBk[111)52
Y — ARl 4 R AR FBAFAE AU S AR H AR URET HE
4% (Fusing Global and Local FGL), ZHEZELAFHAL
BHRHEVE N2 RRHE, RAISRCOXT 474328,
et H ) AL DR ZE S SO R KA B AR
JE AU R 9 R AL, X BB AE AR
T Z AN IREA AT HE— 0 02K IZHERYONTESS
— R o KA TP BCA B 7 R RE AR T RES
JETEOC, Bl LU LU o O R E 35 1 = 55
73 I8 as T DL Z SRR AR tH BERS 0 BIR B ROR, X
TR R RIS “ RIS o (HiE, BHTEiE
BN D RFE SR B T A R 2 SR i th A
BEREER, PG RSB A IR e S Rl
AR ZHELR PR ARG SN TR T A . 3
R [112)7E & PEAS h O AR B B Al b, $R T 2K
PRAFFHJR) B 20 AR 4 73] 7 3% 2] (Label consistent
and Locality constraint Discriminative Diction-
ary Learning, LcLcDDL)SAR HFRIAAIHESE, HELE
K T RHESERL S o, USRS O S H 5 SAR
VIR BB RUERZ R AR AL, 9 1 $2miSRCHIZL
FANHG G R B A] e, FEINZRBY B Nl ZRkE
AHIBRREAT BN HS LT BAT B ) 7 o, e
5% E A J A5 2 SR AR O AR B A s 1 2 4 RVRFAE
) 2 38 a7 [ < 7 B VU I 77 VR A4 S 2 JR) AR AIE R A
Bi g i b 168 543 5. LeLeDDLAE AN AEAR 2
JRERRAE 25 B8 T SARBUR B, IEAE R R4
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Fig. 11 Proposed recognition method fusing scattering center features and CNN features at the level of feature maps in Ref. [114]

& 3 3CER[114) PR AR H At SRV 75 SR A0 IR A R
Tab. 3 Performance of the proposed method in Ref. [114] and
other different methods

TIVEFR soc EOC
BFM 95.62 97.90
SVM 96.78 96.64
ACN 99.13 98.12
SRC 96.29 95.12
FGL 99.08 98.46

RS 99.11 98.37

FESEEER E, FROCOUAL R & SR, SR T —Fb
T RO Bt B BSCS Eh O SRR ALE ) 8RO 4 R AE ) B H AR
HHIHESE (Feature Fusion Framework based on

Electromagnetic Scattering Features and deep

CNN features, FEC)!M, Fi| FIK 3 {5 Ab 30K 2 B3

(140 Je8 P USSR O AR AIE A A S ] 5 4 2 R R ALE 1) 1
RIARSEIA A4S, At 58 5 {6 M S T4 0F kA A A
Iy geti . RIS VG Gnet W 4% 2 B AL IUE A
MVGGnet, AR5 B T ARFAE i 2 2 & & kb
WA 28 (1) 4 TE 2 IE B0, 35 Bhi K PR R P I 2k
Ao B Ja BN FINAE I 4 B 07 1 IR BR A ON N
HEFNECHHASAE, IR AE RS, 3 5 o0 2Rt
G . FrRFECHEZL R E B WE 12w . 4
Y T AR JTIRESOCHIEOCE 4 T IMSTAR%L
PR BIEREXT L, PR TR T AR 45 S
B T O O R I 8 D v 5 P AR A B o 42 D 8¢
MR FE LA, SEBUA R B AR .

bR THFERLS, B FCE I A5 TR E R
i T S S 0 ok 5 A o 428 X 4% P A B 3k AT e gk B 1
SCHR[64] 84 7 T — T B R R AAE AR i N 2R 4% HE
2, RAT ZWr B ks, (HaE H s — Bl

IR
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Fig. 12 Structure of the proposed FEC framework in Ref. [115]
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Tab. 4 Performance of the proposed method in Ref. [115] and
other different methods
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Tab. 5 Performance of the proposed methed in Ref. [116] and
other different methods

TR SOC EOC Viks e it WA F15° i fa17°
BFM 95.62 97.90 BENLRI AR 94.3 91.8
SVM 96.78 96.64 Gabor &% #% 94.2 92.3
ACN 99.13 98.12 Fide 7 i 98.8 95.1
SRC 96.29 95.12
FGL 99.08 98.46 SRIUE 2 H bR SRR S B, HaE 5 At it — 20
P4 7515 99.59 98.48 FERESARIFEAZ B TR R AL S50 ¥, IR

FH R P 4 2 AR 28 I 28 45 ) A TF IO 0 S 3
(A gy} s T Kb, 10T 58 A R B A
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N, R AALE BB . v T RERS 78 0 A
SAREHEERIMALAE S, SCHR (116K & 1 #sc o
O SR HERMEE S, 7 —FfhETH
WA B IE 7% 2% 2] 7712 (Electromagnetic Feature
Transfer Learning, EFTL), #JH0EHE L%
HEEPRSE, 31T TR TSARE HHE K
FRALSEHLAE 1. R4 M T R BENLAT AR AL 7
GaborJf ¥ as A LEFTLS I LT B4 MSTAR
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e RO S, IX R RN BT SR T AR AL 5 ik A 15 R 4L
CNNARE RS b 1) 5 B AE I G G B B st ol LA
RO PR AREARIRAE, AR RS ACR B Ot
T ERAE R
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T8 325 P R AE B 5 5 P OV 90 B T4
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BB (19S AR [ S5 48 of o 38 FEL RS TR S H 5 B FH 5
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