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A Novel GMTI Method Based on Subaperture
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Abstract: A novel approach of Ground Moving Target Indication (GMTI) based on subaperture is proposed in this
paper. In this approach, the aperture of an antenna is divided into two subapertures. When the radar is in
operation, the two subapertures pass the same ground patch in tandem with an interval of half of synthetic
aperture time. During this interval, the position of a stationary target keeps unchanged, but that of a moving one
is altered. Then, the moving target is detected by comparing images derived from the two subapertures, and its
motion parameters can be estimated with its trajectory. In order to avoid the moving target being smeared and
preserve its trajectory, azimuth focusing process is omitted. Compared with present GMTI approaches, the new

one has many advantages, only single channel antenna, low cost, less computation load, compatible with SAR mode,

Vol.29No.2
Feb. 2007

ete.

Key words: SAR; Moving target; GMTI; Subaperture
1 31§

KAV 2 TAE 2 H 986 AL 42 B 14 (Synthetic
Aperture Radar, SAR)#)) HAr SR &R MBEAT . HTSAR
HIJ7 7 M SR RS HOE Sk Ak B bR iz gpIREs, sl AR
AHXIZFRE S EF HFRAR, FIESARE G 13 Hir A Re
B, ERHAIEME. Perryl, Jao?, KirschtPFDias
GREH T — LB HAR R AR . (RIR L R E IS
K, BHAEVEBEZENE . Goldsteinl Zebker P4 H i1 FI V5
WUZET-#57% (Along Track Interferometry, ATT) W& . H
QR ER R TS 5 D S = o K (A W E I T (N TR
DPCA(Displaced Phase Centre Antenna)ysiti i[5 J% 5f 1i5
KB BbR o 2T G BRI T M, T e
WM. STAP-(Space-Time Adaptive Processing)iEAR

2005-07-01 #¢F, 2005-11-30 Li[=]

N = N B b ) T o PR =1/ Y S E e
T P I ORE T H AR E  ZOT IR EIS SRR, R
52 Tt =T R A M DA S8 55 )

h T s BRI B B AR SR T — R R T LA
s HARr L. SO E BB TR AR B, SR
JE A BLSE R BIF BRI Bk . e AT TR
PR
2 oM

TR SAR M LAER, LT/ A 1
i, BWEIEVFEAHELZE W7, REMRT.OMERER
TS (ERL) W SRAE M 7 [ % I 3 A 4. 1E
SAR " Z M (multi-look ) A3 1) 5%, HUE AU Rl e 6 J7 (7
A AT IS AN TR A R Bo ML 1k H RSG5 B
AT AR I () 22 2 AN G A LA 18] X T3 His, BT

m



398 mr 5 E A %W

EDIES

FARHE L AR ENE, 208 A7 fLAR (R IR TR AT BEANAH ] o
TR, T AR )RR AL B AR PS5 R R 3
A, BTG EA R, BIEZESR. ma)
FUBRAE BT PO R I RN 2 I PR R, HAR AL B IR 22
BN TH AR DI, 2 H AR KPR U P
FUMGEAT ] R RCHE S, S H A B RS, s H ARG .
PLATHE S I PR P RIRT A ELSh H AR -

I

Bl A AR LT R AL
K2 25 T 07 AR S A B o SR A v S AT
PRES LG, AT IS A T A LR (AL . B

Jals 5o b, —E3E T SAR if%, kT GMTI
AbFR . GMTI AbFRR 7 Sk PO &2 G S G ARG AR5
WAL B ARPIZE; 28 H R JE 3T B A2 sh S5t
BRI 3 HARTE SAR % EiHThR €. FIRPEE
BRI B EP IR,
|| wimn || masieamer |
]
LU
| I i

X B
Gl FatAn
|

By H AR L

S Hbrm | B HIRbE
R A
K2 SAR/GMTI {55 AFIFRE
2.1 FFLESE

76 SAR 1, i HERI 2 88k
_ 2vsinf %

f;l_ A N}\v

Horb o ATIEVE AT, 0 NHBRITAA, N RE
TR B 3 i HARMIT A o dral(1) AT A S
(P15 22 6 B 7 P BE A R TR BOR 7 i B A,
G300 FH 7 A 214 ek G 0 90 2 [0 38 14 75 67 3 = DAt 4 3
%ﬁﬁﬁ?ﬁ%&%%

0.8 i
X

& 0.6

B
104
jang
— 0.2

SAR K14

i
0 <<— 1
5 ()

0
=05 =025 0 0.25 0.5

Hi# (PRF)
B3 5 bR s o g A

Bl 4 AN IE AR TS N o Ry T AEBER S R O B
2y FUbR, PN s 1T A7 B IURK b B AR (PRF) (K3
N T AL H FREERCR B, g I A 10 B bR B0 R T T

el (1) T ok 250H [

14 14
| 2
g ! \ g !
= x
06 106
by g

0.2 0.2

0 0.25 0.75 0.5 1 0 0.25 0.75 0.5 1
i (PRF) M (PRF)
() VEDYLAE 1 AT (b) UEN AR 2 TR ATi N
0

;g 0 WG
& —40 =
= E —40
S &

—80 = g0

\
N
—120 —120
0 025 075 05 1 0 025 075 05 1

#i% (PRF)
(c) B | AHARFAE

MR (PRF)

(d) FEPRE 2 AHAR AL
Bl 4 PR A3 I A5 S 3 ) B

2.2 BE&MHEEINE BiRNITRE

T G T A ) PR AR SN F AR, RIS A Or B B H AR
HIBRZE I ARSERIZEAL T B AR BB 3h 240, e GMTI 4b 2
IANEATIT AL Ao 0 T8 bR, PIAMLESF R =0
— AR R th— AR EGEE Za
— G AR, (A B bR PR P R A7 B o8
AES. NG, BEEGARE AT RS H bR TR RS
HP ) TEARURH A7 AEER 23 23 T A9 30 IE A UG R B B 0 £
EEE RGN E . I P, 55— EsKAmpa s
U-RIEHINER AN
2.3 BB

TG RPN AR 23 ) 2 PR TR RIS I (7] o 7R B 25
], FEL T PO A T P8 e, R I B 2 ) AR AR AT LA 2530
. EJALm, M L SRR T I & s B R
JE 6 I RATHE [R5 7 ) A AR AT CAEE 08 A S
SR TBHFRT S, H b7 AL AR T & iz sl fE—
WA P& CATHE, Rl B ARTE 7 7 ) 1) A b 5 H b
AN, R BB A AR 77 ) 18R RS 6 18R 2 SR I TR R AR
B — Rl L s oL, HAR S L0230, mEl b5 a5
FHE K

2 1,)\2 L ’ C(T*TD)
R(t)=\/H + (3 +vi't) +[;fv”t] == @
b e BwI), 7 PRI, 7 AL R T B BIA S
AR AE,  H N RAT R, A EARRE N I () 1
PRARGR, LA HESHENBE R A RALE KRS, o I E
BT, ol Jy ARG EAT TR0 7 16 1
XTI SE, ¢ A, ATLLERAX () MLk 7. £



2 3

BN

FPIEFF LRI GMTI 774k 399

t=m-PRT, 7=nT (PRT WkrhELEW, T, WIEZ
T RFE SR, 20 S5 A i ) 8R4 8wk mT LAAS )

(n— n0)2 (m— mo)2
a’ b?

- -1 3)

5 L LAEJLAGR

Z Y)Lf Ls 2 UH

a=24Ju"” + 1/”2/(:7;\/1'{2 (1),“ + 1)”2) + ((LS/Q)U,L + .’EO’UH>2

2

b= I/PRT . \/H2 (1},” + 1)”2) + ((LS/Q)vtL + a;ofu”)

A (3) R 3 H AR E A sl ARFRARN, BITRTSR Y H AR
PIANTT I AR 5340, DR B AE SR, FER AR
T A N 2 R T A I ARSI X 38 3 Bl P S
3 hEXR

T BRI TR A R, AR Z T R AT O R
k. & 1 ATENRAMARSESH, L PRF i H bral
FEIK 5 . &6 P 44 HbR, EIPUETATIZ M ANERH
bRy NIHGEPIANEN H AR, 2 3 H bRIg LA ~A T 2k
o) = 30m/s (V-5 B 5 )k 15 1)), Tl ELAUZE A T
JEh v = —30m/s (I B TT 10 A IET7 1)) AL M3 H bR
g

k1 RZGEHASH

ZH i B i
A 3GHz A R 40km
PE RS ) i B 10MHz FEBE | 150m/s
BB 1) AL
s ) 2.67s
kol 3 " B 1] i
A
v 5 PRF 150H
SRR R 3

Kol =30m/s, vf =30m/s o & 6(a) LR T 4 M B
BN IE G R 2 EIR: 6(b) MBS 1 %HEE: 6(c)
DR G e R 2 fr i EG 6(d) A EHGAR BT HEAT L
G B B 7)) h A3 H bR N
o) =30m/s, vf =0m/s: AIAHFRKEE R o) =0m /s,
& 7(b) T LAE L, X T iz s 3 A
ST VEAE LIRS D 2] o

1L .
vy =1lm/s .

4 g
TEA) B2 56 B VR Ty ) S B 1) E A Ak LA
WM, KR d T IS H AR S T A AR . (H X
ANT7 1 R Bl H b5 A H b3 IR AL AR I 8] B 0 22 38 8y
o HRASAHIA], R DA 8 5325 (A SR H /N o B AR ) A 38
) H bR . I/ AT A Ik JE (Minimal Detectable Velocity,
MDV)s2 GMTI &Ik ANE LS BN HARA
FARAE T AL A 2 B Wb O e . BRI, D7 A7 I 5304 43 1t
FOLF M H AR W 2 ZR, MDV FA
A-PRF
2N cos ¢ @

K N J3—A PRF WHIIAR M AL ¢ A H AR ST
ML R A . W LAE B MDV 2B H b B2 77 ) 224k
(Ko 24 H bR B BT AULR, MDV fg/, 24 H bl
AT TUER, e LA 2

FHETHE AR IEMRL A O, ORI, NR S
TG DL, A BEREAR 2 T 5 A e VDG R . DRIE, (1548w BL
A 2 B AT AL . A T RIEAS 7L
Tl HARK A LRI AR, 5 fLAR AN BEH SR A 1 £

MDV =

(a) 8 0 e 57 P 2 (b) PEPE 2% 1 d

() Hideth 32 FE D

6 PiELiR1

(a) SRR
7 iRER 2

(b) SRkl 52 P %



400 mr 5 E A %W

EDIES

4L (R LR IR0 L) el 55«

P AR B, O T IR Sl RIS 3
RIRTIUPERE IR, TEELATIESNAME. UEA, N TR
TR XTI RO, AT LAAEREA LR WET 24
e )

AR )5 VN Iy L B4R GMTT )i e,
ST AT W T

(1) ALFRIEREASSE FARER B GESN RN, ki BLSE F by
SERNIN, RHAE ST LIS S 1 YR AT

(2) LA G DA 2R AR T R S5 b 222

(3) T84 2 5 HRRAIA AT H AR RS UL ARG T

(4) AHEARLCERAT, AT RRHU RA7AES

(5) PRI G 98, U T AR P AT g
B F b

(6) AT MBIt KL M AT, RESEH T

(7) AEFRJ5 VR oL, BRI, TS0 S

(8) 45 SAR TAEBLAIRAEL, (1T RN,

YL, TR AR

(1) 15 SAR FE{BAILE, T BATHEAT )y 1 R AR T,
PRILEE, A0 A I £ A

(2) e BRI TATAUZIZ B 9 FL AR, X5 T LA R
LES e Rt T
5 H&RIE

SIS 43 01 2S00 UE WA SCHRHh 3 T AL AR
F GMTI Jyidk e s 47 M A, Ky SIS ) H . A
S IAT GMTI Pk AHLER:, AAIE LI, &ML,
HRI )5k o Ny Tk B ARIE 207k, BTN

R ot i 2 AT
& % 3 B

[1]  Perry R P, DiPietro R C, and Fante R L. SAR imaging of
moving targets. IEEE Trans. Aerospace and Electronic
Systems, 1999, 35(1): 499-505.

[2] Jao J K. Theory of synthetic aperture radar imaging of a
moving target. IEEE Trans. Geoscience and Remote Sensing,
2001, 39(9): 1984-1992.

[3]  Kirscht M. Detection and imaging of arbitrary moving targets
with single-channel SAR. IEE Proc.-Radar Sonar Navig.,
2003, 150(1): 1984-1992.

[4]  Dias J and Marques P. Multiple moving target detection and
trajectory estimation using a single SAR sensor. IEEE Trans.
Aerospace and Electronic Systems, 2003, 39(2): 604-624.

[6] Goldstein R M and Zebker H A. Interferometric radar
measurement of ocean surface currents. Nature, 1987, (328):
707-709.

[6] Stimson G W. Introduction to Airborne Radar, 2" edition,
Mendham, New Jersey, USA: SciTECH Publishing, Inc., 1998:
318-322.

[7]  Klemm R. Principles of Space-Time Adaptive Processing,
London, UK: The Institution of Electrical Engineers, 2002:
117-150.

Y9, 1971 A, LA, WRFUS hG R LAR R IR
GMTL
5, 1963 R4, WYURL, WA, WESUTT O K

fLisiiE RGBT

EIE



	一种基于子孔径的GMTI方法 
	A Novel GMTI Method Based on Subaperture 
	1  
	1 引言( 
	2 原理分析 
	3 仿真实验 
	5  结束语 
	参 考 文 献 



