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Abstract: To improve the accuracy and robustness of ship target detection in complex scenarios,
modifications were implemented based on the YOLOvV8 algorithm. The CD3 module was
introduced in the backbone layer with the parameter-free attention SimAM module embedded.
The attention-based scale sequence fusion (ASF) module was incorporated in the neck layer, and
an additional detection head was added to the head layer for prediction output. Pruning was
adopted to reduce the computations of the model, followed by distillation to further improve
model performance. The experiment was conducted on the complex scenario ship detection
dataset from Alibaba Tianchi for verification. The results demonstrate that compared with
YOLOvS8, the improved model achieves increases of 4.7% in APs, and 2.9% in AP,
respectively. Recall and precision are improved by 3. 2% and 4. 2%, while model parameters and
computations are reduced by 56. 1% and 30. 5%. The optimized model thus improves overall
performance while reducing parameters.
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Table 1 Results of ablation experiment
(7RI - ST R P S BN §i S AP, AP KR A& HER/GFLOPs  H4H =107
A YOLOv8 0.57514  0.33509  0.68293  0.509 46 8.2 3.0111
B A+CD3 0.58201  0.33791  0.66161  0.51703 7.4 2.6689
C BH(ASF+HEIk) 0.60301  0.34979  0.68591  0.53899 11.4 2.2349
D C+SimAM 0.60997  0.36216  0.72073  0.523 11 11. 4 2.2349
E D+B 4% 0.60483  0.34949  0.70805  0.50871 5.7 1.3209
F E+2£1H 0.62236  0.36386  0.72506  0.54126 5.7 1.3209
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Fig. 5 Partial detection results of model A
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Table 2 Comparison of experimental results with other SOTA detectors

A AP, AP LIRS A R HE/GFLOPs 2% x107°
YOLOv5-n 0. 565 0.324 0. 663 0. 504 7.2 2.51
YOLOv5-m 0.592 0. 342 0. 669 0.533 24.0 9.12
YOLOv6-n 0.577 0.337 0. 708 0. 481 11.9 4.24

YOLOv7-tiny 0. 605 0.324 0. 595 0. 583 13.2 6.01
gold_yolo-n 0. 587 0.335 0. 699 0.518 12. 1 5.60
ResNet50-FasterRCNN 0. 548 0.298 0. 543 0.387 251.4 41.35
SSD 0. 521 0. 281 0. 643 0.558 122.3 48.31
CCAT-YOLOv8n 0. 581 0.338 0. 651 0.518 15.9 5.72
YOLOv8n-Bi-FPN-EMA 0. 587 0.336 0. 687 0.528 7.8 2.52
TR (AR SCHBETRD) 0. 622 0.364 0.725 0.541 5.7 1.32
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