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LR

4 1 ETB@ETNELE KRN S BE O E KR

hE

o T H RSB FTA A L 28 1E UWB
SAR [B] 5 K » A SCH B A 1Y B3 18 552 o 11 4 25
PR BN 22 18 2 S8 R AE RIS I Y 2 3l E
2P IEG BB B AR 2l aE 2 3 B AR (S
SRS, FEQE T BARE 5 2285
T MEFEE SR ZIE SAR RIS

PR — Bl AT T RS R BB PYBL SAR
S [T 5 540 A O A S G T AR R, B

HEZK S 0416 m iy 53 18 25 HURFE 24 I3
I SRR AER PREFEY 200 Hy SRJEAR4E O
T[] e B P B E Y 2 SAR FR G AN [l g sk
WSH WA AR B S 4N Es B SiiE
[l A B AR 1 4 A% BE S )l B 23 5l o 2 6,
=3 —Tm s FPOIEREE S N E, K S A A
P A3z 51 H AR 0] B S8 5 % B 0 i B —
TEERAS N —35dB A ST [R] 734 A e Sl 1 R A5
QS T B E S A AR O T ]
g, Sait g —mE RS I — g iR AR R 22, BD
ARG TIEARDRZER) S IE R B .
x 1 BEE PREE SAREMERBIESH
Table 1 SinglechannelP band SAR real data parameters

BRI A (S BILMSHomeE L OBS L6 1L e G B R e b
B % MHz KA /(o) pr/(m/s) BB /m HIBE /m

L6, «eeee e A Kb AR BAY K R BB AR 5 LA IEIE Y 2%
PR RS S 10, 15 «eeee ANBKIR AR BAY K o S 1
NG A TIER 2P A 9 14 19, e AN K
b SCRY DKk BR R D 5 S AT Y A B RO 5
13, 18, 23, -eees A BRI AR G KR H AR D9 5 4430
BRI ZSBRLE R 5 1T 22 27, e AN ki g B Y
kst B AR 0 5 5 A8 E Y A RdR AR 25 I AR 2K
JEUREL, X S A A A R AT SR W AL )

PyB: 200 1000 30 104 5400 11320

42 ETZBEERBIENEE

BT S Pk B ml P A X As SOy
PATIONE, B oAt SiliE PIREL SAR Al I KU
BEAT R AL B (7 DLW 3 20 4m ), Horp i
LSAR []3 Bf B8 e i) S5 S S an ] 2, 1] v [



TS ATE R PSR I AR S) B R 218 SAR RS STAP T i%

243

NE ARz B s, FEABEANHIATAY SAR B4R

K2 EiE 1 SAR 1%

Fig.2 The first channel SAR image

K PST 7 IR B 24 K 0 B bkl Bl 25
FiAS, Horpi@iE 1SAR MR E PSTIESR /R TR BB A1
R RINE 3, FEFIZINGAEA B AL T P =
J7 AR AT RGN, STAPAL IR, BT s (i (5 22
W 51 2% (SINR Loss)HHZR WA 4 (). A& H H T
GHAREAET THZE3BHR. SNRLossiiZefEiz

0

SINRLoss/dB

230 20 <100 10 20 30
BE B ) & / (m/ s)

b izsh Rbr 7RI EER 2 Oy —5dB,

P13 PST ¥ 4f)5 (a1 SAR &

Fig.3 The first channel SAR image after PST

AR T —EREN MG, KA SR
A ISV TNHD 7vE IZRpEAs & v 5Bz 3 B in
55 BT RIR M IIGRFEA AL T e i W s h 7 25
B, 1T B 408, STAPALFE, FT15/H) SINRLoss i
getnlE 4(b), TEHZE IMINHD Z 5. ek T
T B AR 2

SINRLoss/dB

(b)

20 <10 0 10

JE ] 1F) 4 / (m/ 5)

B4 T E AR A P A4 B R I8 STAP SINR LossHii £k
(a) THEEHARMEIET: (b) T4 B A0S

Fig 4 The SINR loss curve of inage domain STAP before and after elin nating TSD

(a) before elim inating TSD: (b) after elin inating TSD

® 2 ZBEENEEREREMGITER

20

30

Tabk 2 M agnitude and phase error ofmultichannel and the corresponding to estinators

i 1 Wil 2 i 3 il 4 Wi 5
g iR 2 SR E g, 1 0.8 0.9 11 L2
I iR 2 A 1. 0000 0. 8011 0. 8996 1. 1010 1 2010
WEE BE R 22 Al T 2 0 0. 0011 —0. 0004 0. 001 0. 001
ARRIIRZE SZhRE 0, /() 0 40 110 230 310
AL AT Y 0 39.18747 110, 0027 2299790 2099724
AR E TR /() 0 —0. 1253 0. 0027 —0. 021 —0. 0266




244 Joumal of Rem ote Sensing ERSI 2009, 13(2)

M EE AR AR IR ZZ I T 2T IR AR LR 22
FEXPHAEATHZIE . AR R R b 7 22 P Oy 22 P
FROAEDN I R AIE 1) & T RAAE TR A IR 22 R
BCEAY O/ E A Ay AR R 22 S AL I 2 RN sk
2 nJ 7 il AR AAG THAE) TR

T UL IR 5 T 2 B M b O 2= R R I
GHEAT RSB B b, A RE R ER T &
P22 » R IHEIE FH R 22 1O Al e AURAE T4
ERZEUL P ErriZ

TESERR T BT SE A HIE IZ 3 B AR FEES )
HERE 75 BAE— Y W E 2 ARSI A B 1)
JEHERT STAPALER, AR TR RO B
HBEE R SO EIU, Frig 22 Bamiil 560 SAR E&
WoRAnE 5 Hrp 442 5 H AR I Zh A 75
—10. 6, —2 0, —6. 9 OdB, 2= p sh AL T
—20dB, L iz 3 H A I 2 35 R BON

?‘fﬁo

Y B
i : i__ S ”«a:\. : e b
= (Rt et I 1 | TR
n 5 O} e T
AT DRSSt o [ 3 R
Lo [ S
e : IR
=250 s ;
800 _ g
700 RIS s 124
650 127 I '
Jifila/m BABIH] /mx 104

Bl 5 ETASOTEIATEIG IR STAPAHEM SAR EIR
Fig 5 The output “clutter free” inage
after in age domamn STAP

5o ik

AT T MEH R ZE AN R ) R I R B X Pl 5
I STAPTFILPERERIRAM . 4 AR S 2 P AR R
SR MR P 5 ZE e A T B 22 TR R ZE (8
FHza 3l H AR B B8 i 3 ) R R TC A 4 L X
SEAREHAE A R A A7 A (AT BRI STAPYE I 7 1N RiE
REN R AT RE ), A SR T — P AlE Y,
BEBIR 22 ANE R 5 2 B A 5 64 AR S8 STAP 735
T E L AR B IRk £ D RO A Sl B L
PR BCNEZFEAS  FFE L S ISV T NHD A8 25 31
BRI REAFAER) 12 3 H PR UIZRAEAS, AR IEAIBR G &
1230 B AR IGRFEA SR A T H BB i M 75 B 7

ZePE s AT AERE SR ZZN 4 e K R S e
PO ZE A TR 0 8 ARAERR AL ) A TR 2R
7%, HAMEFEIIRER S F R R A R0, R
fiti b 45 T RIS AE R FIRZEANA R 2 2 i 1R
S8 STAPALFE T i, H:T S 2% P KU ) S 56 96 iE
TASCIHRITIER IERRYE.

BIRASCH) i U T AR R R STAP TS
IEHEAT TV (BASCH T AXEET T2 T 2
TRR A EURIE STAP Tk, (2 Al Y AR H) 5] 283
FREFTNRZERITE L

REFERENCES

BucciarelliM, SedehiM, and Lombardo P 2008 W ideband adaptive
antenna nulling schemes for synthetic aperture mdar IEEE
Radar Conference

Ender J H G- 1999 Space-tine prmocessing for multichannel synthetic
aperture radar Electronics & Communication Engineering Joumal

Fielding P J 2002 GM TI perfom ance estin ation for aithome E-SCAN
radar employing DPCA motion compensation IEEE Proceedings
Radar Sonar and Nav igation 286— 290

LiZ F 2006. Appmaches to SAR -InSAR -GM TT forD istributed Small
Satellite SAR Systems doctor dissertation the X idian University

Soum ekh M. 1997. M oving target detection i foliage using along track
monopulse synthetic aperture radar maging IEEE Transactions on
Inage Processing 6(8). 1148— 1163

MelvinW L, Showman G A and Hersey R K- 2008 A daptive madae
beyond the RMB mle IEEE Radar Conference

Melvin W L 1997 Improving practical space-tine adaptive radar
IEEE N ational Radar C onference

Pettersson M I 2004 Detection of moving targets in w ideband SAR-
IEEE Transactions on Aerospace and Electronic Systems 40(3).
780— 795

Pulsone N. 2003 Imprving ground moving tamget indication
perfom ance Proc 2003 KASSPER W otkshop

Rabideau D J and SteinhardtA O- 1996. Iproving the perfom ance of
adaptive arrays in nonstationary environments through data-adaptive
taining Pwoc of the 30th Asilomar Conf On Signals Systems
and Com puters Pacific G rove CA, USA

Rosenberg L. 2007. M ultichannel Synthetic A perture Radar doctor
dissertation The University of Adelaide Australia

Wang Y L and Peng Y N. 2000. SpaceTine Adaptive Processing
Beijing: Tsinghua University Press

XieW C. 2006 STAP and Target Detection Technique for A ithome
Radar in Nonhomogeneous Environments doctor dissertation
National University of Science and Techonology: Changsha China

Yang Z F and Soumekh M. 2005 A daptive along-track m ulti-channel
SA RS nterferbinetry cfo rinloving Hargetdeteetion. andfiack g EEE
Intemational Radar Conference

Yegulalp A ' 2004 W ideband Long-CPIGMTI in 12th Annual ASAP



TS ATE R PSR I AR S) B R 218 SAR RS STAP T i% 245

W otkshop Lincol Labomtory Lexington M assachusetts FoKE, BN 2002 Z=aFEENES . b, ek
2 H AR AL
MRSz STk el 20060 JEHES R T RUMLEEE S STAP T ik
AP 2006, 4% 45 2 /0 TR SAR -InSAR -GMTIfY &b 38 75 S5HERME AR K. B R K LS00
% R A TR KSR (D8

A new image domain STAP method for multi-channel SAR w ith

array distortion and non-hom ogeneity environm ents

CHANG Yu-linw HUANG Xiao-tao ZHOU Hong ZHOU Zhim in

School of Electronic Science and Engineering National University of D efense Technology Hunan Changsha 410073, China

Abstract  The multi-channel SAR inage domain STAP methods with a long coherent processing tme can achieve very high
perfom ance of clutter restrain and moving target detection However the army distortion and non-hom ogeneity environm ents have
not been taken into consideration in the existing image domain STAP methods This paper studies their influence on the perfom ance
of the mage domain STAP. and then proposes a new multi-channel SAR inage domain STAP method that can cope with array
distortion and non-hom ogeneity environments The introduced method first applies the Pow er Selection and Training (PST) method
to select the training data and then proposes a new Improved Sample M atrix Inversion ( ISM I) m ethod to rem ove the m oving targets
in the taining data W ith the training data elin mnating the moving targets the covariance matrix of the clutter is estinated
A ftew ands the array distortion is estinated based on the covariance matrix and the array distortion is calibrated later during the
mage domamn STAP processing The experments based on real clutier data prove the validity of the ntroduced m ethod

Key words STAP inage domain STAP, armay distortion non-hom ogeneity



