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Motion Parameter Estimate of Circular-Scanning SAR Imaging
Based on Echo Signal
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Abstract: Circular-scanning SAR is mainly used for scene matching in the precision-guided mis-
siles, where the motion parameters of radar are one of the key factors to achieve precision-
guided. Motion parameters can be directly measured by the GPS and MIU, and also can be es-
timated from the measured data. The characteristics of fast velocity,non-uniform motion and
big strabismus of the circular-scanning SAR platform require high quality of the SAR image.
But the motion parameters measured by the GPS and radar IMU are difficult to meet the accu-
racy requirements since the large errors of motion parameters. By combining the two parame-
ter estimations, accurate estimation and motion compensation are performed for the motion pa-
rameters in order to meet the requirements of high-resolution images and precision-guided. The
simulation results verify the validity of the proposed scheme by improving the quality of circu-
lar-scanning SAR image. The results of measured data prove that the scheme is very practical.
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Fig. 2 Geometry of sub-aperture imaging
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Fig. 3 Sample of beam selection
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Fig. 4 Geometry relations of sub-aperture imaging
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Table 1 Parameters for circular-Scanning SAR system
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