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Deep learning-based intelligent recognition system for
multi—species ships and applications study

LIU Yang

(Rizhao Maritime Safety Administration, Rizhao 276826, Shandong, China)

Abstract; In recent years, as one of the key technologies of artificial intelligence, machine learning, especially deep learning
technology, has been increasingly applied in the field of ship image recognition due to its excellent performance in tasks such as
image classification, target detection, etc. This paper constructs a ship dataset containing 16 types of ships and 8 549 images for the
ship supervision department, compares the recognition performance of 4 versions of commonly used deep learning algorithms—
YOLO, and designs a ship image recognition intelligent system with recognition precision of 93. 67% based on the YOLO algorithm
with best performance providing a more practical regulatory aid tool for ship management departments, finally discusses the
application scenarios and prospects of this technology in the intelligent management of ships.
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Fig. 1 Partial examples of the ship image set constructed in this paper
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Fig. 2 Data set analysis
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Table 1 Configuration of the experimental environment
ZH 66
BAERG Ubuntu 20. 04
CPU Intel Xeon E5-2698
GPU NVIDIA Tesla V100
AT 128 G
CUDA 11.8
i Python 3. 10. 12
RIS S HESR PyTorch 2.2.2
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Table 2 Detailed comparison table of test results
PO/
#ird RSE/M P/ % R/ % mAP@O.5/%

(s-3k™")

YOLOv8m 49.6 93.21 87.44 93.67 0.103

YOLOv8s  21.5 93.66 86.09 92.98 0. 046

YOLOv7 71.4  93.06 86.42 92. 44 0. 130

YOLOv7tiny 11.7 88.01 80.16 87.62 0. 045

YOLOvém  99.5 90.05 83.56 90.73 0.170

YOLOv6s  31.3 94.02 85.18 92.30 0. 055

YOLOvSm 48.1 93.46 86.09 92.89 0. 083

YOLOvSs  17.6  91.59 86.96 92.51 0.043
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Fig. 3 Recognition effect of YOLOVS algorithm
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Fig. 4 Display of system interface function
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