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Abstract: Currently, sea-surface small targets have become the focus and difficulty of marine radar detection. The
existing detection methods are limited to the use of unilateral information such as radar echo amplitude or spectrum,
making it difficult to effectively detect small targets. Thus, a sea-surface small target detection method using dual-chan-
nel joint graph features (DC-JGF) is proposed in this paper. Firstly, the time-domain phase sequence and the frequency-
domain amplitude sequence are extracted from the radar complex echo sequence to generate the time-frequency domain
dual channel. In each channel, graphs are generated separately to provide rich correlation information. Secondly, in the
time domain channel, the largest and the second-largest eigenvalues of graph Laplacian matrix are fused as the first fea-
ture to evaluate the graph density. In the frequency domain channel, by extracting non-zero elements from the diagonal
of the degree matrix, the entropy value is calculated as the second feature to measure the dispersion of the vertex distri-
bution of the graph. Then, the two features are used as detection statistics to determine whether they fall within the deci-
sion region given by the convex hull algorithm with target guidance. The detection results are obtained. Finally, experi-
mental results using measured data demonstrate that the proposed detector can achieve robust and efficient detection
performance in complex detection environments.
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