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Doppler Parameters Estimation from Raw Data of an Airborne SAR

GUO Wet guang, LIANG Diarnong, DONG Zhen, LIU Guang ping
( College of Electronic Science and Engineering, National Uriv. of Deferse Techmlogy, Changsha 410073, China)

Abstract: In the arborne synthetic aperture radar system, the egimation accuracy of Doppler parameters affects the mage quality
directly. This paper esimates Doppler centroid using the averaged azimuth spectrum, and t estimates the Doppler frequency rate by
computing the shift between sub-images. The raw data are windowed to reduce the affection of various noises inthe system, and mprove
the estimation accuracy. Results of the algorthm can be used to compensate the phase error caused by motion error of the aiborne. The
method is finally verified with a set of actual experimental data.
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Fig. 1 Tine frequency distribution of the targets
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Fig.2 The azimuth power spectra of the raw data Fig.3 The azimuth power spectra of the windowed raw data
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Fig. 4 Relationship between the estimation error of
Doppler centroid and the range segments
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Fig. 6 Image without using estimated Doppler frequency rate Fig. 7 Image using estimated Doppler frequency rate

Li FK, Held DN, Curlander J C, Wu C. Doppler Paraneter Estimation for Spacebome Synthetie-aperture Radars [ J]. TEEE Trans. on Geosci.
and Remote Sensing, 1985, 23( 1):47- 55.
JinM Y. Optimal Doppler Centroid Egimation for SAR Data from a Quasthomogeneous Source [ J]. IEEE Trans. on Geosci. and Remote Sensing,
1986, 24(6) : 1022- 1025.

s s s . Wigner Ville [J]. , 1998,
(3): 15 18
Moreira J R. A New Mahod of Aircraft Motion Error Extracion from Radar Raw Data for Real Time Motion Compensation [ J]. IEEE Trans. on
Geosci. and Remote Sensing, 1990, 28(4) : 620- 626.

. [M]. : . 1989.
Cudander J C, McDonough R N. Synthetic Aperture Radar Sysems and Signal Processing [M]. New York: John Wiley & Sons Inc., 1991.

[D]. ,2002.



