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Abstract: To deal with the problem that most of the existing ship speed estimation algorithms can only
estimate the slant range speeds of ships, a ship azimuthal speed estimation method based on local region
Doppler centroid for Synthetic Aperture Radar (SAR) images is proposed. Firstly, the variation of Doppler
centroid of moving target in local region of SAR image is analyzed and the theoretical formula for estimating
the azimuthal speed using the slope of Doppler centroid variation is derived. Then, based on the probability
density function of azimuthal power spectrum, an estimation method for the slope of Doppler centroid variation
using the maximum likelihood estimation algorithm is presented. Moreover, the estimation accuracy and the
applicability of the proposed method are also analyzed. Finally, the proposed method is implemented on
simulated and filed data and the estimation results are compared with those obtained by directly calculating
the frequency modulation rate. The results show that the proposed method has high estimation accuracy, which

verifies the effectiveness of the proposed method.
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