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A Two-Step Processing Approach for Parallel
Bistatic Spotlight FMCW SAR Focusing
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Abstract:  This paper establishes the received signal model of parallel bistatic spotlight SAR adopting frequency modulated
continuous wave(FMCW) , and analyzes the affect of doppler frequency shift introduced by platform’s continuous motion while
radar transmitting and receiving signals. Then using the concept of instantaneous frequency and through introducing the parameters,
i.e.the sum and difference of the closest slant range, and the half quasi bistatic angle, the received signal expression in two dimen-
sional wave-number domain is deduced. Based on this, a two-step processing approach for parallel bistatic spotlight FMCW SAR fo-
cusing is presented, which uses azimuth pre-filtering step to overcome azimuth spectral folding phenomenon first. Following this op-
eration, a second residual focusing step is applied to carry out doppler frequency shift compensation and the bistatic frequency scaling
processing . Meanwhile, the time frequency relations changing from each stage of azimuth pre-filtering are analyzed in detail . Simula-
tion data processing verifies the analysis and the proposed algorithm.
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FTUAE ), R BRI 2% o RO WE IR 25 25 A8 1, 31X
SR FH 5 r L )5ORS IO UK B K PR BRI D.
7)  HEEHESNALE
TE 2 BT LR 25 0 S I IE 275 iR R

Heyo (AKg, Ky) = exp(jB, ByAKR) (38)
56BN IR RS O B AR IE , BL B PR R B e B HOE Bl
P R R 00 K 28 e S B SR AR ) B 15 S PR
IFFT , 7% 46 31 BF 8 07 8 48, 45 2000 58 i 1 B B 1) 7 fik
I, B85 5 R
5,( Y, Ky) = A(Ky) *sinc[ bch( Y, - Ar)]'exp[ —jKXX,,J

Rys
~expl —j(% + htanf3)
R
-/ 4K, co?B— KX + ] %AKX'tanﬂ]

K2
- ,iRmRBm +2( Ry — Ryro) hKy + 4K i
'exp[j 2 Ry + RBRO)

]

(39)
8) HHIBKE
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Hyc(Ar,Ky) = EXp[j(% + htanf)
/4K 08B - K —jI%BAKX-tanm

K% 5
[?&RBYDRBRO - Rgm — RBR()) hKy - 4Kg.h,
4 [j 2( Ry + Riro)

]

(40)
B2 (39) Fe LLJT i Bk S5 pREL Hoype (Ar, Ky) SR G AE
i IFFT 7845030 5 v Ao B8, S 30 7 457 1] ) Tk s
4 HEHELEBEERSSHT
4.1 FESH
LT FMCW AT AR UL R R SAR 1 ES 5L

W 1 B, ko 2 R PRE KT B I 2238 345 9
/N5 A 1] ) 22 35 s 9 . 7 6 A I %0 3 5

PONAIE S Ve it
g=tnzled_s 7 (41)
®1 HEHESH
IR 35 GHz REHME S 9L 150 MHz
AL 60 m/s Jik 2 42 [i] B (PRI) 2 ms
MAAHTE 500 x 142 m R Aim R~ 0.3m
ALK E 284 m KR T AL i) PR B B2 1.637°
RGCRFEMAR 1.2 MHz 75NN 5000 m
AT 3000 m X J7 ) SR 1000 m
YOrmELKE 600 m Z IR K E 400 m
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FEdgy s ol i B —AE R SRR R AR 1
D5 LB BB, %o 5 b o5 AR 1 BUAR 45 21 an
B s s, Hoh B 5 (a) k2235 S A0 A% A M I 1) 45 (B
LRI, P LR e 22 A 5 R E N R i LA B

R S AT R Bl S AR, AN S5 IR 72—, 55
FEARAKIN A7 R M5 9 55 7 7 £, 3 A H AR TG 73 Bt
FEEZ T X T 28 SR A2 R BAE R, an e 5(b) By
7S, S ELEK P R 25 R S O RN, 0 55 R 20 T, i
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HEAE i H AR A SO R AT Z A
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§ 250F o 2501
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(a) 252 — U N (QE TSR T
Ee6 U mBBRER

R2 REFHER(RME)

B B 1) yEAL]
ER 7Y — .
SYHER /m PSLR/dB ISLR/dB Y% /m PSLR/dB ISLR/dB
JERR S (- 150m) 1 -13.1310 -9.7868 0.0775 -13.2515 -9.6043
A, 1.0625 —13.4272 -9.7384 0.0775 ~13.2575 ~9.6749
2 A5 (150m) 1.0623 —13.1512 —-9.6568 0.0788 —13.2693 -9.8048
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