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Velocity Estimation of Moving Targets by Azimuth Differentials of SAR Images

Jeong-Won Park, Hyung-Sup Jung, and Joong-Sun Won'f

Department of Earth System Sciences, Yonsei University

Abstract : We present an efficient and robust technique to estimate the velocity of moving targets
from a single SAR image. In SAR images, azimuth image shift is a well known phenomenon, which is
observed in moving targets having slant-range velocity. Most methods estimated the velocity of moving
targets from the distance difference between the road and moving targets or between ship and the ship
wake. However, the methods could not be always applied to moving targets because it is difficult to
find the road and the ship wake. We propose a method for estimating the velocity of moving targets
from azimuth differentials of range-compressed image. This method is based on a phenomenon that
Doppler center frequency shift of moving target causes a phase difference in azimuth differential
values. The phase difference is linearly distorted by Doppler rate due to the geometry of SAR image.
The linear distortion is eliminated from phase removal procedure, and then the constant phase
difference is estimated. Finally, range velocity estimates for moving targets are retrieved from the
constant phase difference. This technique was tested using an ENVISAT ASAR image in which several
unknown ships are presented. In the case of a isolated target, the result was nearly coincident with the
result from conventional method. However, in the case of a target which is located near non-target
material, the difference of the result between from our algorithm and from conventional method was
more than 1m/s.

Key Words : Synthetic Aperture Radar, Moving target, Velocity estimation, Ship wake, Azimuth
image shift.
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Fig. 3. ENVISAT ASAR image for test. Stars are locations of

target ships.
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774

Fig. 5. Target ship and its wake. (a) multi-look intensity image
(b) SLC image (c) range-compressed image.
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