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Abstract: The ISAR imaging technology with sparse Stepped-Frequency Chirp Signals (SFCS) based on
Compressive Sensing (CS) theory can construct the target image from a few of measurements with high probability,
where the measurement matrix optimization is an effective way of improving the imaging quality and reducing the
measurements. However, most of the existing measurement matrix optimization methods do not utilize the target
characteristic, which leads to low adaptive ability of target. Therefore, an adaptive measurement matrix
optimization method for Inverse Synthetic Aperture Radar (ISAR) Imaging with sparse SFCS is proposed in this
paper, where the actual physical observation process is considered and the target characteristics are utilized to
optimize the measurement matrix. In the method, a parametric sparse representation model of ISAR imaging is
established to solve the Doppler sensitivity firstly. On the basis, the measurement matrix is optimized with the goal
of obtaining the best target image with the minimum measurements under a given image quality requirement. As
a result, the expected imaging results can be obtained with minimum measurements by using the optimized
measurement matrix. The effectiveness of the proposed method is demonstrated by experiments.
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