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Analysis of coverage and integration time in spaceborne/airborne

bistatic synthetic aperture radar configurations

YAN Feifei, CHANG Wenge, LI Xiangyang, ZHANG Qilei
(College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: Due to the big difference between the velocities of the transmitter and the receiver, the working mode should be reasonably designed

to realize high resolution and extended scene in SA-BiSAR ('spaceborne/airborne bistatic synthetic aperture radar system). Based on the ratio of the

beam width to the velocity, a scheme for the computation of integration time and azimuth coverage of SA-BiSAR was described. A classification of

bistatic SAR ('synthetic aperture radar) configurations was introduced in terms of the antenna footprints’ size and the velocities. At the same time,

accurate effect of the initial footprints offset on the image performance in azimuth direction was obtained. Simulation results validate that the

proposed method can be well used for footprint synchronization error analysis and SA-BiSAR system design.
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Fig. 1 Footprints in SA-BiSAR

BB E KT L R TN D,
Vg s WL AL T 67 1) 58 E O D, 80 R T JE
v, R V-5 BRI Az 3 75 1 3 ARl . O T
SIMT T, I SCAB L 2 48 TR Tk 5 A6 1) 8 R B JEE R
THUEAZWCB L FERE, B D, > Dy, 3RS A2 3 2
ANFTLRPETRSE B vy, <o, o ORI LB BIY
6] R 532 37 1 AH TR o

2 PERESTHT

2.1 (SHELESTHR
R SAR A I, LN SAR HY
SPBAEMLEE B8 B s X RGE, PRLHH ISCAIL Y £ I
Fei R ARRTFARTR] RCS (i H bR, AL
St SAR F2CEI Y E R LL SNR,, 5 B 3 b SAR
LB G LE SR, B LU FT LSRR A «
SNR,. G.R’
H=SNR,, " G R (1)
SEfr b, HFR S s8R ( Radar Cross Section,
RCS) 5 HLHE B NS RIS 0] F3CS) AR R B A DG .
TR AT X TR A R 0, 20 S B
B BB N o = yeosh, (Herh oy, Ky PAFE ]
HFREC 250G 0, BB A5y A — A0 R
ZH, o TRy 295 - 15 dB, X FHipk, y
252 —10 dB) R4, WM SAR ZR 550 1] i #5575
FkA (WG 3 dB LA A :
oy =y (cosb,cosb,) (2)
Horp oy RO B ARET R8G0S,
RIS 8 o 55 il T v 2 =22 TR B e A5 0, SR IR
1, RIS o 5 b THVE 2R e £
PR, Ut SAR $2 0508 B HURHE 5 RE 1 &
S AEA U, SAR IR B BB B Y LR AT LA AR
FKRN

0., = /o5, /cosd, (3)
ZE b EALSUE L SAR A5 H ik SAR {35 1 1
RN
SNR,,, =10lg(w) +10lg(o,,) (4)
XFFFR 1 A0 S E L O RHE
60 km, Zif I8 fEIZ RGN E T, AU SAR
L SAR fE MR ELAL #2420 12 dB, )T A ] T
st 1 I

®1 EHNEM SAR (FESH
Tab.1 Simulation parameters in SA-BiSAR

28 ACIEN 28 ol
NEE 726 k. Wl 60 kin
HL R L R
RHTHLE 5 41 dB BN 45 40 dB
L& WAL
0.33° 250
PR TEE R e
NEE 7.6 kin/e FEWR L 4150
P /L A




180 IS B B B K 2 539 %
2.2 FEES BRI i 5 5437 ) 353 5% T BE A
SEHLUUHEHL SAR J7 BL 17 53 B3 p,, i A2 100 L=y -y =it =Dt 7

FRR
A 1

paz,bi = (5>

Loty €0S°0p, vy cos” Oy,
Ry Ry,

Horp, A K, 0 S WO B O BRI %) H
P O L AR 3 SR R AR A L Ry o H RS IR
2R D ARHE, O, ISR AR Hh oL BRI 22 TL A
REFHA , Ry N H AR5 TR P.ORE, £, 8
W i R L () B2 S I 1] o ST A st J LA P e
AR B, J7 L 18] 73 B 23 5 B FL AR IR 8] 2R o
T 7 A0 1) 5 FIFLARS IR T o 5 WA A il e ) 8 =
[P NAN T
2.3 FAfIEBEEES R

WOR P R ARXF B S INE 2 Fi7n . ARG 2
FEI AT R 7L T A R B Bl 5 [ S TR T[]
A I I 7 P T AR LR 2R R B
S [ 2 0 B N ) E AR AL AR I TRD AT L 3
AN BRSO «

TEFHR

R = AR

E 2 Wk R E
Fig.2 Transmitter and receiver footprints
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Fig.3 Relative motion of footprints
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