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Fig. 4 Measurement systems of the complex electro—magnetic scattering in Xidian University

2 TiailEBARAMBKAR

Sy S BT S ) 0 B 1 2 R IR T R S, T
AR PR A I g o R A I R A AL A R A
AL T IR (SAR/ISAR) BB AR IR , 45 eI 2K
PR AR 1R

RIS T I A2 2% T THT A1 PR I3, DV T A 2 B 23 A K

BARZ FEEA G2 s RS SR ZA M B AR UL
PEREAN I SZ IR, A2 A A (9 T F AR RS 2EK HARIR
TR BT e Y S I Ak PR R A A ) AR 2R RE T . LUK,
TR TET FUARTRUR IR [ 545 2 0 LUARS , SR TR BEAS IR LU #%
Rt A P AT F AR 3 2P0 o ARl A A2 A% U TR A AR A v 4
1ty 1 FARR RO RRIE S FAR U EOAR B 8

®1 BEHBRRRIFIERERILR

Table 1 Comparisons of features in sea target recognition
TSR EEE 2L FIARFE IR H RRHIE 4 FIPRFHIESORR AbRRRERcE:  FRRRFIEARIR
{52 PN b i IIHERARL (R S [ B ey
27 PN b3 L3gIE fa ] — eSS RAAIE B K% KA
TIKSARMSAR KR BOI (UG IE B R T HELEHRHIE % % X

21 Ko HwEXEEBEREZ

R PR IR G i L T o P R R e 2, AR
R G — B 8] AT At B 2 A TR D 7 58 . AR
AR L E A B HARE B D P URRIE S E O T H s
HYAS BARFHAE , B an i 2 a] H T 4878 HARPLSIBE /), RCS ] 2
W 7 AR R 09 NS, BT | sl A AR DU T LA
HHE WL SR S T AR RIS R AR A B IR
TEAVEHIBE B L, nl T i s Hbnar2 .

H AR RCS & RAE B AR X A S T 15 o I U e ) 1Y
Prdis, T LAs st H AR ROT JEAR APRHEE R, /T TR
MEERRER o JNBERR RS, T L B iR s,
HRCSHT 22 4k, B4 —28 H AR RCS RRAEME A BT A
[6] (i 75 55T RCS Sy 91 A | B A 232 H00 Bk AT BB

i1 T HARZE A R R AT R, BUA BOR R 2 BT 78707 [T 1Y
FF Sl T (%) AR B B, 33 S AR T SR AR L P 46 e e
Sl o S R, 25 R P A R 4 e IR 3 g IRUBE
oA S 45 P RO AR ARFAIE | SR J5 R R A A A [ 178 ol 22 190 245 i
AR, R BN B, v LUH T BAst 28 18
A P, [ A BB O The University of Cape

Town [ Inggs , fill FEEE T A ] 4 22 P 28 S50 s E B 1R 530 R 3%
H s b [ AV R R R A% SR 2, Aok it 2y g T
TR LT AR B AR 2.

TEAS T T AR I 1 T2 Zh LA I, i TR e A sl
SERRE B S A AR AR AR TR IR RO DR AL 7 1] b AEAE B
B, M AP sl 5 AR B RS ARG, AT T Hin 2k 5
PO, K200 5 GRFE T A 2 BRI RT K2 IR Y = ZE il 5h
ZH, BT S R 0 T 3K R R 3 A, A ek e A AR

F2 SELBBETMM=LERNSEE

Table 2 Micro—motion parameters of ships in the 5th level
of sea condition

Z&5 Tsh 2 PRIME/V SEHJE /s
RHA 0.0297 6.7
IRZR PRt 0.0332 14.2
TR 0.3351 122
e 0.0079 11.2
iz BE =T 0.0116 33
TR 0.0436 26.4
63 I



—t

www.kjdb.org

RS 2017,35(20)

SCIENCE & TECHNOLOGY REVIEW

F A O R R sl R, 55 22 el J0) AR M T AR 14
Y —PBeABRSE, AL AR A ORFAT I Dl A ) B Sl AR NS TR 7R
HIBLBIAE B 5
22 BaPEREEBARRG

HALC TR e 35, B35 70 PRI B 1% (HRRP) T DL
W F bR i BB AR 10 B RS ISS A SRR, B B R G Ly
Wy T AR, AT AT B AR T ARS8, T
HRRP B 11 B AR BIH AT L 43 R 5 TR RS ORI T4
M VERC it T H AR PUSIHEAR

{ETET H SRR AT LU g LA G5 Rl GETHRRIE A L
FHIE. BT HRRP SR H AR LTS5 R AR AL S H brds
P B AR BT A AT DURER A A E
BRAE AR B . HRRP (40T HRAE— B LA P88
AR, H T BIGE TR AEA b S L B 2R AR R
SR LA AR Y H R R AR A A IO ORI S AR Ay
AER, T ABC FARE RN Z5H8 PR UM etk . %,
HE IR LT AR IE A0 2 (e T S B H AR AR
S, PR 43 28 A G4 e IOAH G R 8RB AR AT 73 2 e L 3
ML (supported vector machine, SVM) i 432548 FHZR
P2 3 e A,

e TN DT C Y 7R AT T H AR HRRP 10 5 25 09 L
) 38 ok X D RSt o T B, g 3 AN [) s 1) I At
AR 2, R aXRE AR 5 A A A DC I5E 52 B AR ) 70 2R 3R
WA FF PN GBI 5, f HRRP S5 AR 1 AR
S GiIAVIESiU) Sy ke S DAY E L AV S
23 BEEEHPEGEEBRRZ

1o 3 B R IS IR 22 32 B IR FE AR AR S5 AR RR ), AN 2
AREH UG BE BT (B R T H b e AN 45, 2w 1 H
PREGANTTRRAE , AR TN BRI ALE A
) T B, AN RIS AL FRG 3 A N AT P RETE 7 Ik JR1R b
FEHE AR, LA 12 S BUR — HAR R f ik R R R4
R . PR, ey 32 O AT H BR A A SRR AE S 2 NS H AR
SrEVPUNRY LR . — B, 56T SAR/ISAR i H AR Ui — ik
LA Ay 325 AL B R SR IR 26 )

FILA E A% SAR/ISAR {408 181 % H 2 265 1H PR 3 1
FARR T BN PSR E AR O S B SR MR TS e, AL PR R
AV T T S5t rh P HCH B, B AR IR 75 9 52 T, 44 v [T B o
w7 BE R AL T BOR S 4RI 7k B e i 2
Jeiy [ 4 5 B AV T BRI 75 %) 5 ), 2 2 1 5 Jm v R AR A1
S MRS B FZ I A R TSR FH /N R M BT AR A
YU I 25 T B AR A B R 7 1) B Tt

FURAE B R I B RO B S B , B 4252 ) 43 2R 41K
THARBIMERE . H AT, PURAIEAT B AR TR 5 5 70 B R R IE 43
NI ZE A RRAE | PRGBSO AR IE 728 8 SRR TE R SRy P AN AR R
TR 420720, OR[R)F oA H AR LT S5 REAE , AR H ARl
2R EMERT R E R B S T0R SR e 2 A B R 5 28R
1) S SHEREAE 5 AR T O R 4 S M S R R RO ) L2
AJ R Hough | radon 78 #6245 Ak bR 8 5% A8 6 T Be b 4 7 4 B ; 76
FUOR AR v e 2 5 1] DAy v 0 R P 48 R B I — AR S
FIVAME 7, AT P2 MG 0 R 5 8 b LA H br L2
FE S o 2 B 1) AT A mT AR IR B ) T2 S SR 4
o AR B A A LR RO RRAIE S A W (BRI (I o0 e
TEFRACRAE , B 5 H AR A B R MR 5C AT 52 Be S ke H bn
MIA RS o AU E bR 0 ARtk e AR A B s
B oy T H AR B AR B ZE 2 (8] B IS ARG iR,
12 H AR ) B HTARAE 5 o T 8 S R AT /Nl A8 e | 32
B3 o3BT ST T A3 M A o BT SAR/ISAR BIR B %48
FRURRAE , DR I P BUmy AN AR R AIE AT LA 258 e AR R i P
A, BB R R AN AR RHAEAT Hu i SIFT R SUAVIEREAE . Fek
FHEBURE AP ERS , rT LA TS AR 4325 53R

&1 5 Ay ifg A B A% ISAR S B0 A o X T
HbrE IR B (B 5 (a) ), & SR TR 53 B 52k B pritk
IS5 (5 (b)) 335 % 4355 i R A THE S B L
O SR I B RO Ak S8 R AR B I, 4350 an 81 5. (e) ~ (e) il
7N, BT SVM 3 275 R Rk [ £ R AT U e L R B R
TES3 2645 5 B0 f R AR S URFIE B A J S 8 SR IO 2625
xR

SREs588388E

E5 BoayEmEBERRITRE

Fig. 5 High resolution surface target recognition
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Table 3 Applications of radar target recognition for typical types
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A review of radar sea target recognition technology

HE Zhihua, DUAN Jia, LU Da

AVIC Leihua Electronic Technology Research Institute, Wuxi 214063, China

Abstract The lack of feature data and the poor extending capability of the radar target recognition algorithms are two main problems for
the radar sea target recognition, which have attracted many researches. This paper reviews the studies of the radar sea target recognition in
two aspects, namely, the electro—magnetic modeling and the radar target classification algorithms. For the analysis of sea target electro—
magnetic behaviors, the review is focused on both the measurement and the modeling of the electro—magnetic scattering. For the radar sea
target recognition technologies, the review covers the methods based on the narrow band, the high resolution range, and the high resolution
images. The developments of the radar sea target recognition technologies are predicted based on the available researches.

Keywords radar sea target recognition; electro-magnetic modeling; target classification and recognition
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