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Abstract: A spectral residual and gradient texture fusion feature is proposed to detect ship targets in
complex sea backgrounds in visible-light-remote sensing image. Firstly, the spectral residual model is
used to locate the suspected ship target, while the adaptive dynamic threshold method is used to
obtain the candidate target region. Then, according to the shape characteristics of the ship, the gradi-

ent direction histogram features are improved to design the gradient direction characteristics that show
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the feature of the ship. Meanwhile, the variance of the uniform LBP features and the gray level co-oc-
currence matrix features of the candidate target regions are extracted to describe the ship’s texture in-
formation, and the 30-dimensional feature vector is obtained. Finally, the ship’s target identification is
accomplished through the trained AdaBoost classifier. For visible- light-remote sensing image with
size 1 024 X1 024 , the detection time is 4.792 6 s, the detection accuracy is 95.51% and the recall rate
is 96.65% via using the detection algorithm of this paper. The experimental results show that the pro-
posed algorithm can successfully extract the surface targets of ships, and obtain the number and posi-
tion information of ship targets accurately. From the perspective of detection time and accuracy, it can
be used as a reference for practical engineering.

Key words: ship detection; spectral residual; gradient direction feature; uniform LBP; gray level co-

occurrence matrix; AdaBoost classifier
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Fig.1 GLCM feature statistics experiment results.
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Fig.8 Example of ship detection results
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