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Abstract: For the Inverse Synthetic Aperture Radar (ISAR) imaging, the ISAR image obtained by the Range-
Doppler (RD) or time-frequency analysis methods can not display the target's real shape due to its azimuth
relating to the target Doppler frequency, thus the cross-range scaling is required for ISAR image. In this paper,
a fast cross-range scaling method for ISAR is proposed to estimate the Rotational Angular Velocity (RAV).
Firstly, the proposed method utilizes efficient Pseudo Polar Fast Fourier Transform (PPFFT) to transform the
rotational motion of two ISAR images from two different instant time into translation in the polar angle
direction. Then, a new cost function called integrated correction is defined to obtain the RAV coarse
estimation. Finally, the optimal RAV can be estimated using the Bisection method to realize the cross-range
scaling. Compared with the available algorithms, the proposed method avoids the problems of precision loss and
high computational complexity caused by interpolation operation. The results of computer simulation and real

data experiments are provided to demonstrate the validity of the proposed method.
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