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The Influence of Random Motion Errors on Bistatic SAR Resolution
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Abdtract:  According to the characteristic of bistatic SAR(Synthetic Aperture Radar) . The efect of phase errors due to ran
dom mation errors on the resolution of airborne histatic SAR is analyzed. For zero mean random moation errors,an anaytical result of
rms (root mean square) resolution is derived. Based on the derived mode ,in the bistatic SAR system with random motion errors,
Gaussian function is found to be the optimum weighting function on azimuth processing and the best achievable rms resolution is ob-
tained in closed form. Simulation results show the availability of the propased solution.
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----- Low Frequency Approximation

12 — Exact Numerical Results
£
a 1k 5
a __,-"
g s
g 0.8
b 06
@
E oaf
Q
£}

0.2

0 ! 1 1 1
0 0.2 04 06 0.8 1

the frequency of motion errors @/(rad/s)

B2 MLRMAEEHRET KBRS PR

Bistatic SAR rms resolution with motion errors

2
--- Low Frequency Approximation
181 __ Exact Numerical Results
g 16f
E 141
2 12|
g
S o8}
@
E osef
£ o4}
To02f
o L 1 1 A1
0 0.2 04 06 0.8 1
the frequency of motion errors @/(rad/s)
B3 WERAREHRETRHTRSHE
Bistatic SAR rms resolution with motion errors
----- Low Frequency Approximation A
0.8 r— — Exact Numerical Results o
% 0.7
=
2 06
=
g 05
s
,E, 04
o 03
-]
0.2
1 1 1 1
0'10 0.2 04 06 08 1

the frequency of motion errors @/(rad/s)
B4 SIEARREZEFHEXETHHTRIHBE

, SAR

SAR

SAR

[1] Nichdas J. Willis. Bistatic Radar[ M ]. Boston: Artech House,

1991.15- 22.

| Walterscheid ,A R Brenner,J H G Ender. Results on bistatic

synthetic aperture radar[J]. Bectronics L etters, 2004 ,40(19) :

1224 - 1225.

Ingo Walterscheid ,Joachim H. G. Ender , Andreas R. Brenner,

Otmar Loffeld. Bistatic SAR processing and experiments[J].

|EEE Trans on Geosci Remote Sensing,2006,44 (10) :2710 -

2717.

[4] W M Brown. SAR Resodlution in the presence of phase errors
[J]. 1EEE Transactions on Aerospace and Hectronics System,
1988,24(6) :808 - 814.

[5] TANG Z-yue, ZHANG Shourrong, WANG Wei-yan. The in-

fluence of mation error on the phase synchronization and imag-

ing of bistatic SAR[J].Acta Hectronica Sinica,2003,31(12) :

1907.

Brian D Rigling, Randolph L Moses. Mation measurement er-

rors and autafocus in bistatic SAR[J]. |EEE Transactions on

image processing,2006,15(4) :1008 - 1016.

[7] G Fornaro. Tragjectory deviations in airborne SAR:analysis and
compensation[J]. |EEE Transactions on Aerospace and Hec-
tronic Systems,1999,35(3) :997.

[8] Leon Cohen. Time Frequency Andysis: Theory and Applicar
tions[M]. New Jersey : Prentice Hall ,1995. 36 - 38.

[2

(3

—_

[6

, ,1979 ,

E mall :ckuanding @uesc. edu. cn
, ,1965 ,

,1945



