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Abstract: Oil spill poses a severe threat to the health of marine environments and ecosystems. Efficient
monitoring technologies are crucial for mitigating the impacts of oil spill accidents and formulating emergency
response strategies. Addressing the issue of traditional marine radar monitoring methods being susceptible to
noise interference, this study proposes a monitoring method that integrates a hybrid strategy of multi-
dimensional feature clustering and an improved mantis shrimp optimization algorithm (MShOA). This method

achieves efficient oil slick segmentation through the generation of multi-dimensional features, K-Means

Y& B #1:2025-12-03, 81T H#3:2026-01-15

BEEWIE: &R 455 I SR8 3 4 55 H (2025A1515010886) ; ERHI T RN -2 % B35 H (JCYJ20220530162200001) ;
IR A8 38 R R N T (2022ZDZX3005) 5 T AR M VE R 2 0 5T AR R QBT 1T R B Bh 3 H (202421, 202539,
202551); #T CiteSpace FJMALML A T HEFERHEL BT 5 IR K B8 S 4B

EZ BT AP (2003—), &, WAL FERH A, BHAF58 Az, 2 EAFSE 5 W) R U7 57 9¢ I8 K, B-mail: dengyutong@stu.gdou.edu.cn

BIEEE:MA JE(1985—), B, W TEHRA, W, B2, ZEF5 )5 0 I8 998 %, E-mail: jinxu@gdou.edu.cn


https://doi.org/10.3724/j.1007-6336.2025-0184
https://doi.org/10.3724/j.1007-6336.2025-0184
https://doi.org/10.3724/j.1007-6336.2025-0184
https://doi.org/10.3724/j.1007-6336.2025-0184
https://doi.org/10.3724/j.1007-6336.2025-0184
mailto:dengyutong@stu.gdou.edu.cn
mailto:jinxu@gdou.edu.cn

418 &

* ¥ A F

%45 K

clustering, and MShOA intelligent optimization search. The improved MShOA introduces dynamic inertia

weights and a Gaussian perturbation mechanism to enhance its optimization search capabilities. Experimental

results demonstrated that this method exhibited strong robustness in marine radar oil spill detection, providing a

reliable solution for offshore oil spill monitoring.

Key words: oil spill; marine radar; MShOA; K-Means
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