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Method for Frequency Error Compensation Based on Raw Data
for SAR System with Bandwidth Synthesis
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Abstract: To improve the resolution of the SAR system, radar bandwidth should be improved. By means of
synthetic bandwidth, wide bandwidth can be achieved with less hardware complexity. For frequency band
synthesis SAR system, frequency difference should be accurately known. However, in the real measurement
situation, the frequency difference may drift and should be estimated based on the raw data. In this
manuscript, an effective method is proposed to estimate the frequency difference error and compensate the
phase error. Based on the relation between the interferometric phase of subband echoes and frequency
difference, the frequency difference drift is estimated. The interferometry between subband images yields the
interferometric image. It is observed that in the yielded image, phase varies with range and the slope is
proportional to the frequency difference. Also, the phase is redundant along azimuth. Based on the redundancy
along azimuth, a new vector is formed. The vector is a sinusoidal signal with the frequency value corresponding
to the relative range shift. Frequency analysis yields the value of the frequency difference error. Based on the
proposed method, the SAR image is improved. The effectiveness of the method is verified by processing the real
SAR data.

Key words: High Resolution and Wide Swath SAR (HRWS-SAR); Bandwidth synthesis; Frequency difference

drift; Interferometric phase; Coherent accumulation
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