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Research Progress in Multichannel SAR-GMTI

LIN Chenchen, HUANG Puming, LI Yu

(China Academy of Space Technology—Xi’an Institute of Space Radio Technology,Xi’an 710100, China)

Abstract; The multichannel ground moving target indication system based on the synthetic aperture radar

(SAR-GMTI) can obtain high resolution SAR images of stationary scene and detect slowly moving targets

in the region with strong clutter interference simultaneously,therefore it plays an important role in military

and civil applications. Firstly,with regard to multichannel SAR-GMTI, this paper gives a brief introduction

to the basic conception,and comparisons between airborne and spaceborne systems , simultaneous processing

of SAR imaging with GMTI and time —sharing processing. Afterwards, it systematically presents the ad-

vances abroad and domestic. Then two directions are analyzed emphatically which are distributed space
borne SAR—GMTTI and the SAR—GMTT system based on multiple—input multiple—output( MIMO). Finally,
the research emphasis of SAR-GMTI system is discussed,along with its promising prospect.

Key words : synthetic aperture radar ( SAR) ; ground moving target indication ( GMTI) ; distributed radar;
multiple—input multiple—output( MIMO) ;research progress
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Fig. 1 Classification of simultaneous working systems
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Fig.2 An example of airborne SAR-GMTI

HRT7ER S AE T L 28 SAR R 48— M R A 45
PR LR Y B 2l iE , U EE T 2
BRAMS X Z MM L, HE SAR-GMTI &
g, & K B Radarsat—2 A1 75 [ ¢ TerraSAR -X
PR RGE 8 ; HA AR 50 1 2CE 2 SAR-GMTI
R4 A 1 [H ) TerraSAR - X ( TSX )/TanDEM - X
(TDX) WU ARG KA Radarsat 2L KRR
JRifY) Sentinel — 1 F2 JA& 1 %] F1 &2 K # 1) COSMO -
SkyMed 8855

O3 AR R SAR -GMTI B $ A T Je Jk £
454, LA TSX/TDX 19l , B B if Jis 42 WAc e 3 [R] B Ay
2.4 m, RUR I KL 28 v] 4L 100 m, K58 F 4k 45
B PERRAR AR /N AT ARG 3R 32 1 [ e 4 3 T e KOS
M X E], 2502 SAR REH) EZY)hE
SRR BG5S fm b B o R 4 254 , SAR -G M-
TL DI REAUAE A Se g i =X, (H AR 3l B AR A )7 T A7)
BAEBRRKEREET],

3 %i#EiE SAR-GMTI ZiEiMEl 7%
UHTH 2 SAR-GMTI 344 rf | AR A0 i
‘B K4 ( Displaced Phase Center Antenna, DPCA) 7%
R 4 ( Along Track Interferometry , ATI) = AH
- 120 -

XA T A SEPR AL R R 2R SRR E

DPCA YA WA 5k 2 A H 47 s 38 i B8 7
AL Huts  AMEEs T RAT T B iz sl ok 1) 235 )
J& T, AHiA5 2 Il A Al AR A g A I 2 B B
b, LR s g HbR, 2013 4F, SCERL S T4 18
HTFAEEZAEEE A EDPCA J5ik, 1 T DP-
CA FAFRIRR I

ATI J5 5 DPCA 43 AL, # DPCA 4 il
SN IR G B T N i B M ES N B e R )
ST S HAME M A S R HE Sl v e
EARXT DPCA FATI P Ff &6 00 1 BE (%) 52 i, Iy
ATI FE 2% 5 75 fig A0 o I 00 R R ey
DPCA |52 38 3 15 22 B R K

5 DPCA F1 ATI #H bt , 25 B [ 38 W Ak 3 ( Space
Time Adaptive Processing, STAP) JE i 28 By Fa fil M
B H Fe /N Al A3 B ( Minimum Detectable Veloci-
ty ,MDV ) BAI% , 3 ik op 235 i 6 9 STAP . 4
TENLZ R 5 B3] TR, #RT, 5 DPCA AH I, 2
T SAR 13 i STAP ¥ 43 S AE 25 18] (FEoC i H ) #
B B CAH AR R TE) ) AN 4 8 3 n T 8 &=,
FOTRE R R R, HLUSEAPEA 2 wE DL B 4%
AR,

2 TS BN B 2 P A i Sk i DL R AR AR
FR AN SR R B & R T LR BN AL 4 A4
ALE

(1) STAP B3k R4t 5 KRk

BEXF STAP B3k @ it 5 i 5 Semf PR sk iy oF
J& N Ah2E BT STAP Bk B 4E B R T A8 T R
HHTIE, FoK RAESCHR[ 6 ] HhXS oA 1 1R 40 G045, 1
AEANTIFER SR, H AT 2 RZE X HLEE PD
TR, AT 454 SAR (BI85 1 2235 bl A 1% 4
(AR AT AT PG 1 3 R A B RAEASHIF 5 110 )

(2) 458 T B IE

FZERT YRR S BB STAP Sk MEfE
P A 2 B ]2 Ender 25 452 09 AH T 25 46
TR ARG A R R P 2 3 4R 1 e 56 B 2 3
SAR-STAP 32 Bk FRACTA &4k JE TR 43 %1
MBS 5 AR A . 5380 FE Ll i K X
Il R T AR B T A R TR R 1R

(3) F& TS i FN i Y 2 gl

A H SRR AR AT DU TR IE 1R 2, yR MR
FEAC IR I 5 Z2 90K 00 245 LA 187 5% DPCA L ATI iy 5k
filt, SRR R S A sl H AR w24 |5 Ab 354G
D758 SRR, il SCHR[ 8 T4 i —Fh XL



557 &

MR, B 250 . 28 SAR-GMTI £ A B 58 ik @

1

ORI TEAR AR 1 5T B PR T BEN 2 R 4 1Y
KRR

(4) [IPAFAE 70 228 By RO Ik ) A 0

155539 58 I 2547 ( High Resolution Wide Swath,
HRWS) #3015 GMTI %t PREF (192 R AR TL7 i
7E HRWS 5 SAR-GMTI e TAEREATT , [l 25
T PRF AR T 2238 8yt 1 7 A= 5 S [ BORY , S sk B
5 PRF AR 500 3 15 i AR (i 22 3 A SR )
FRTRVE , H HLPR N e 223 AR

X PRE IS TE 25 T AREBOR 11 00, o DL 1Y)
AbH 7 A MR B R i S H AR Y 1) R AN
(6], 2 b R 181 O K AR 5 1 2 i 4 o 4
(B2 3 A5 A6 I 7 vk 1 ke 2 3l H AR 2 A —
FEMARRK . 2 PRF BRI, 3 H AR 2358
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Fig. 3 Factors influencing the detection performance of
distributed space borne SAR-GMTI system
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Fig.4 A sketch of the equivalent virtual array for
cohrent MIMO radar and SIMO radar,where N=4
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Fig.5 A comparison of the SCNR loss versus target
velocity between MIMO and SIMO system
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