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Abstract

Navigation data such as the output of embedded GPS/INS (EGI) is essential for synthetic aperture radar (SAR)
motion compensation because of the phase error caused by the platform motions. However, EGI position data is
inappropriate to motion compensation since it commonly contains periodic discontinuities due to the GPS
measurement update. Therefore, this paper suggests a position estimation technique of navigation data based on
tracking filter for SAR motion compensation. The proposed method solves the linear position error which the
conventional velocity integration method produces, thus there is no distortion of SAR position. Furthermore, the
tuning of the parameters in the method can optimize the position error, peak side-lobe ratio (PSLR) and integrated
side-lobe ratio (ISLR) of the SAR image. The comparison of the SAR performance between the proposed and
conventional position estimation method is performed through the flight test data. The result shows that SAR position
error is removed and the PSLR and ISLR also decreased by parameter tuning when using the proposed method.
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Slant range error SAR image effects
category Direction | Related performance
Constant Range Position accuracy

Linear Azimuth Position accuracy
Quadratic Azimuth Resolution
Sinusoidal Azimuth PSLR
Wideband Azimuth ISLR
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Table 2. Slant range characteristics before and after
applying each position estimation method

x 2 X =4

Slant range  |Velocity Proposed method
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Linear error (m) | 0.0702 | 0.0690 | 0.0479 | 0.0095 | 0.0041
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components (dB)

-5.7384|-5.7968|-5.7919|-5.7577|-5.2373
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