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Abstract: SAR/GMTI & one of the stresses in SAR field. Crucial technique for SAR/ GMTT is suppressing the main beam clur
ter, for the ground- moving target echo is often shaded by main beam clutter ( echo from gationary background) . Fist we poirt out the
difference between clutter suppression method studied (called RDATI) and the traditional SAR/ GMTI algorithms ( called DPCA) , the
former is space frequency processn and the latter is space time processon. Space Frequency filter for RDATI is given out. Next we
analyze the system parameters that will influence the clutter residue after RDATI suppression. In the thid part we analyze the principle
and the degree that moving taigets echo can be retained after RDAT I procession.

Key words:  synthetic aperture radar; ground moving target indicator; along track interferometer; space frequency procession;

phase compensation error

1 Sr(t) Sr V)
SAR/ GMTI SAR _GMTI (). Su(f) Se | F
SAR , . (f) 5 ‘ 5 . "':L'jf-ti‘ ,-.-.!ul |_I|-.| L‘n
SAR SAR/ GMTI Su(t)= exp{_j ‘LW] ‘ =" :
L ¢ it 'T- —-
4 R |
( Range Doppler) Sr(t)= exp[— J J—tl] | P
( Range Doppler Along Track Intedferometer, 2) | |
RDATI) N RDATI (DlS‘ RL([) s RR([) M s ‘;_I_Ig!: i L6 3
placed Phased Center Antenna, DPCA) ,
RDATI , .
RDATI . SAR/GMTI , (1) (2)
, d,
1 , L R

: 2004 04 23; : 2005 01- 16



6 : SAR/ GMTI 971
, DPCA e —
, "7 R= R~ Rg=~dsin (3) , RDATI 200 ;#}tiﬁﬁ
C s d= 1m, 3dB 160
1 . g 140 /
— sw= 0.4, 3dB %}ﬁg” - =3/
80 e S ) G
R= 0. 0075m, o} BHRE i%‘;”
’ 40
, , I 3
’ 20 40 60 80 100 120 140 160 180
. EEAH
ATI [3] DR B 3 IR (EEERE)
CA -
R > , ATI ’ésnu
UE‘“U
g\!&?
— 200
_ exp[_,- 4 (Ru(t) RR(L))} 5
’ . DPCA -
401601802
> , - m;}";o;l;.?mw
, B4 MEEES (=8E)
’ 220
, : (3) : 200
4 (Ry(t)- R i 180
:exp[_j (Ri(t) R(t))}:ap[_jﬁldi] (1) [4s]. et et e et
. !
" ’ o Ew s
2 5000m, R gl i IR
f= —Lsin (5) 10 65’ 3 60, 2/ :
40 ‘3 +
. e 20} t o s
smeo= 5y (6) 3.5 20 40 60 80 100 120 140 160 180
’ P30
’ ’ B 5 MEEES (FeE)
RDATI
[1.2]
. 2d. . d
Sr(f) = Si(f) CXP[— j —sm] = S.(f) eXp[— j ;f] (7) 2
RDATI na
. (1) ,
S (f)= Su(f) - SR(f)eXP[] ;ﬂ (8) .
, RDATI (2)
( ) . ,
RDATI
S )
F(.f)= —-=1- ’ ’
Su(f) )
exp
2d .
_ i % .
[ ] exp[/ Zf]
exp[j i} (9) :
7 2.d
F( . f) S (f) = SL(f) exp[—j —sin} (10)
2.
20, .
0. 03m, om, f= —Fsin (11)
1000/ s. 1 , (10) , dsin




972 2005
R, s s
(11) .
2 2 / 2 2
s SAR/ GMT1 s
® ;@ .
= /L s
i RDATI
A C , PRF= 300Hz, [=2m,
100n/ s, t=0 s
Im. s Sm exp
s d(m
k- v . s
G :: 2v,sin
Ew n= (12)
E .
L o m
L

A0 2u,sin 20,

L fm= (13)
: , ) v Z0,
ot

g:lﬂ 5 s¢ m
g9 2 dsin
2’!!! = -
8o
w I
40 = | . dfm 2 dsin ; 2 dsin ,
ARG S0 0 = w0 %0 40-f00 S0 o0 %0 w0 W = — - = —
HeaE nnawa U
A 6000 m R0 _2 dsin m+2 dv, 2 dsin , 2 dv (14)
M6 fEERmPR Rt By - Up T
B : PRF= 300Hz, [= 2m, ,
100m/ s, 5000m, t=0 .2 dsin
Sr(fm)= Si(fm)exp| —j —]
N Im.
- 2.d| S v }
= Su(fm)exp| = J 20 vp]
. .2 dvr
= Su(fm)exp| = | ep|J T (15)
70 p L p
s " RDATI : 1
- 40 g A0
£ i (4
. g ° S 1= Su(f )= Sk(f)exp|J
20 P
A0 ¥ <
o ! * = Suf)- Sulf)ep| - j L
150100 50 0 50 100 150 Up
Htsis
[i=3GHx . exp[j Z_dv_r] exp[' 4
80 U Up
vr
i = S.f)= Sulf) exp j—d;]
!' P
& 2 dw
g0 = Suf)| 1= ep| ] T~ (16)
P v
a0 2 )
00 B0 & 10 1% “Ns-00 S0 0 50 100 150 — * . _df
HERmN AN S 2(f)= Su(f)* Se(f) exp| j vp]
FHR 1,5m ERRET Im i
; = Su(f)* Su(f)exp| —J
) 7 R . L g .
© l()‘)4-2()$() (ﬁ%a &%ﬁﬁ? oﬁql‘%a Electronic Publishing House. All rights reserved. hEtp://www.cnki.net



6 : SAR/GMTI 973
.2 dvr . s s /
cexp| j 2L el A
vy U S/ C >
. .2 dw
= Sp(f)* SL(f)GXP[J _;] ’
5 ar(f)exp[j 1(f)]
= 18U ) e ] = (17) caexplj ] ,
l .
o1 2 dv,
. . . .2 dv, . 2 —( + o+ —1
s oo | Sl el L(f)]{ = arenlj Jew| j 1 exp(j )} _ e (18)
T T 7 +
S alonli IR 1= @ opli ~ Jep )y ( )
a*explj ] : d/ R DATI .8
d r
2sin(+T+ vvl
S/C = =
( +.)
d r d r
ZSiH( s ] oos( U] + 2005( s ] sin( v] 5
_ 2 U 2 7
(+ )
. dv, s
2sin
~ Yp SAR/ GMTI -DPCA ATFH
(19)
C + )
RD ’
dv, ’
2sin vv )
S/C= W (200 SAR/GMTI
(C + )
S/C> Kyye, ’
dv, . ( + )K/e
_ ain| =] > K
sin o sm{ 2] Z W (21) 1. 2
2 dv, S+ K.
= 22 : — 2
" Z2arcsin W (22)
1 . [ 1] Yadin E. Evaluation of Noise and Clutter Induced Relocation Errors in
( + Ky SARMTI[ A]. TEEE Intemational Conference, Radar- 95[ C]. IEEE,
vparcsin TH 1995. 650— 655.
MDV= d (23) [ 2] Yadin E. A Performance Evaluation Model for a Two Port Interf erome
2 , ter SARRMTI [ A]. IEEE Intemational Conference, Radar 96 C].
1 ) [EEE, 1996. 261- 266.
/2, (Minimum Detectable [ 3] Thompson A, Livingstone C.July 2000. Moving Target Performance for
5 JMD RADARSAT-2[ A]. Proceedings of IGARSS 2000[ C] . IGA RSS, 2000.
Velocity, MDV) MV > — mpy= 2 (24) 1= 425,
1 ! 2 [ 4] Hans Steyskal, John K Schindler, Peter Franchi, Robert J. Mailloux,
1 Pattem Synthesis for TechSat2 F A Distrbuted Space Based Radar Sys
’ ) ’ tan[ A]. Aerospace Conference, 2001, IEEE Proceedings| C]. IEEE,
' 2001. 725- 732.
4 R-DATI [ 5] Raymod J Sedwicl, Troy L. Hacker, Karen M ara®. Performance Analysis
R DATI exp for an Interferometric Space Based GMI'I Radar System|[ A]. IEEE Iir

2 dv, 2 dv,
im LT

8 e HiEs)
Birfa SRR

ternational Radar Conference 2000[ C]. IEEE, 2000. 689- 94.

s

s . Email: shengwei@ buaa. edu. cn



