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Measurement of the Range Velocity of Vessels in SAR Images Using
Automatic Estimation of the Azimuth Offset
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Abstract

Estimation of the moving target velocity from SAR images is widely focused on range projection, exploiting the azimuth offset caused
by the target range velocity. For marine vessels, positional distortion between the vessel signature and the wake enables velocity
estimation. However, the wake signature is highly influenced by the vessel velocity, weather conditions, and SAR polarization, thereby
preventing accurate velocity estimation. This study proposed an automated estimation of the azimuth offset that enabled the precise meas-
urement of the range velocity. Given that different line-of-sight directions modify the range velocity, the movement of the vessel in each
Doppler sublook was estimated. Accordingly, the distance of the vessel in SLC and the position without the azimuth offset were measured
and used to accurately estimate the target range velocity; tested against the AIS velocity, 0.51 m/s of average offset was measured from
ICEYE SAR images. The algorithm uniquely proposed the automatic estimation of the target range velocity using the target heading angle.
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Fig. 3. Moving vessel position in (a), (b) different Doppler sublook SAR images, with different vessel position in (c) azimuth
and (d) range bin with respect to Doppler frequency. ICEYE spotlight SAR image was acquired in May 6, 2022.
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