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Two-Step Detection Strategy for Small Ships in SAR Images
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Abstract

This paper proposes a two-step detection strategy for small ship detection in synthetic aperture radar (SAR) images under low radar
cross section (RCS) conditions. First, a cell-averaging constant false alarm rate (CA-CFAR) algorithm is applied to extract preliminary
target candidates. Second, a window-level binary integration (BI) screening is performed using a log-normal block target model that
approximates actual ship dimensions. To evaluate performance, a simulated sea surface clutter map is generated using a complex
Gaussian distribution, with block targets inserted based on a log-normal distribution. A matching target window is used for BI, and
Monte Carlo simulations across various scenarios yield receiver operating characteristic curves for both the proposed method and
standalone CA-CFAR. The results show that integrating window-level BI with conventional CA-CFAR significantly improves small ship
detection performance in low signal-to-noise ratio (SNR) SAR conditions.
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Fig. 1. Simulated sea clutter map using complex Gaussian

distribution.
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Fig. 2. The simulation map with log-normal distribution
block target at random location.
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Fig. 3. ROC curves of the proposed detector and CA-CFAR
detector generated with Monte Carlo simultion.
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