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A maritime small object detection algorithm based on
improved YOLO11n
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Xi'an 710021, China)

Abstract: To address the high missed-detection rates and insufficient accuracy in UAV-based maritime
small object detection caused by small scales and complex backgrounds, we propose SEW-YOLO, an
improved YOLO1ln-based algorithm. First, a Split Channel Attention Bottleneck(SCAB) module is
designed in the backbone, enhancing small object feature extraction through channel grouping and
coordinate attention mechanisms. Second, an Enhanced Spatial Pyramid Pooling Fast(SPPF_E) module
replaces large-kernel pooling with small-kernel pooling for small object scenarios, using efficient channel
attention to adaptively calibrate multi-scale receptive fields. Meanwhile, WIoU loss replaces the original
CIoU to improve bounding box regression accuracy for small objects. Finally, ablation and comparative
experiments on the publicly available SeaDronesSee dataset show that SEW-YOLO achieves mAP50 of
68.1% and mAP50-95 of 40. 6% —improvements of 2.8 and 1.5 percentage points over the baseline,
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respectively—while maintaining model lightweight nature, validating the algorithm’s effectiveness.
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Tab.1 Ablation experiment results

Base C3K2_SCAB SPPF_E WIoU P/% R/ % mAP50% mAP50—95/% Params/10° GFLOPs
N 80. 4 61.1 65.3 39.1 2.6 6.3
N NG 84.5 60.7 66. 4 39.6 2.6 6.2
N N 81.5 63.0 66.5 40. 2 2.6 6.3
N NG 82.2 63.1 66.8 40.1 2.6 6.3
N NG N 83.8 62.2 67.5 40. 4 2.6 6.2
N NG N NG 82.5 63. 4 68. 1 40.6 2.6 6.1
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Tab.2 Comparative experimental results of different models

Model P/% R/ % mAP50/ % mAP50—95/%  Params/10° GFLOPs FPS
YOLOV5n 82.2 60.9 66.0 40.0 2.5 7.1 230. 4
YOLOv6n 81.1 54. 8 60. 1 36. 4 4.2 11.7 245.0
YOLOv8n 81.6 62.7 67.8 40.4 3.0 8.1 234.5
YOLOv8nGhostp2 78.8 65.1 69.1 39.3 1.6 8.6 174.9
YOLOvOt 78.9 58.9 63.6 38.0 2.0 7.6 123.5
YOLOv10n 81.3 62.0 67.6 40.1 2.3 6.5 214.3
YOLO11n 80. 4 61.1 65.3 39.1 2.6 6.3 193.2
YOLO12n 75.7 63.3 66.0 40.0 2.6 6.3 134.7
Drone—YOLO 81.3 68.5 70.7 39.7 3.0 12.4 221.4
RT—DETR 81.9 61.7 71.3 38. 4 19.8 36.7 129.6

Ours 82.5 63.4 68.1 40.6 2.6 6.1 177.1
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Fig.4 Detection result visualization
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Fig. 6 Receptive field visualization comparison
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