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M otion com pensation of UW B SAR in wide swath

LT Jian-yangs, CHANG W en-—ge

School of Electronic Science and Engineering National University of D efense Technology Hunan Changsha 410073, China

Abstract  Motion compensation is a key factor in SAR inaging Genemlly speaking there are o kinds of motion
compensation One is based on measured data and the other is based on echo data In this paper we focus on the latter one The
Doppler mate is an essential parameter in the process of the motion compensation the mstability m both forward velocity and
acceleration of aircraft is regarded as vibrations of the Doppler rate In the high-frequency band SAR; synthetic aperture is narrow
and the hypothesis is tenable that the slant range is longer than the length of synthetic aperture Basing on the hypothesis the Doppler
rate in the high- frequency band SAR has nothing to do with the position of the object Thus the fomation of the Doppler rate is
com paratively sinple and the motion com pensation is easy to operate However in Ulta W ide Band Synthetic A perture Radar
(UWB SAR). the length of synthetic aperture is relatively long so that the hypothesis that the slant range is longer than the length
of synthetic aperture is unreasonable In themeantine the Doppler rate in the high- frequency band SAR matters w ith the position of
the object Due to the above reasons we need to re-analyze the fomation of the Doppler rate n UW B SAR and study new motion
compensation Outof this ain. the paper tentatively studiesmotion com pensation of UW B SAR in w ide svath First W e obtain the
Doppler rate of different range from linear fittng and then compensate the phase error directly istead of sepamating the m otion
param eters from Doppler rate In the section of experinent in owler to verify the theoretical part acconding to the sinulated data a
quantity analysis wasmade on the difference of the Doppler rate in the short and long pole of mapping band respectively  Then based
on UWB SAR’s echo data of Aircraft Y7 and follow ing the theoretical instmuction stated in the fomer part we make motion
com pensation successfully Using the method of direct average we get the result imnages Fmally a comparison ismade between the
results obtamned from two kinds of motion com pensation It tums out that the m ethod used i this paper is effective

Key words UWB SAR. doppler mte COAA. linear fitting, m otion com pensation



