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A Detection Method for Ship Unloader Grab
Based on Improved YOLOvV7-tiny

WU Jigang, CAO Hong

(School of Mechanical and Electrical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; In order to address the existing ship unloader grab detection methods in the complex environment of
port terminals, which suffer from low accuracy, high leakage rates, and high false detection rates, we propose a
detection and recognition method based on an improved YOLOv7-tiny. Firstly, to mitigate the impact of low-
quality sample examples on model performance, we introduce the WloU loss function to enhance training effects
and accelerate model training convergence. Secondly, to address issues related to difficult feature extraction and
parameter redundancy due to significant variations in lighting conditions in grab images, we incorporate GSConv
into the ELAN efficient aggregation path module, so as to improve feature extraction and fusion capabilities.
Finally, to tackle the problem of low recognition accuracy caused by large scale changes in grab images and
background interference, we introduce the EMA mechanism to enhance feature learning at different scales and
highlight important feature information. The recognition accuracy of the improved algorithm on the ship unloader
grab dataset is 97.0%, representing a 5.1% improvement over the previous version, with a 16.3% reduction in

model size. Comparative validation experiments show that the above method outperforms Faster R-CNN,
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YOLOvSs, and YOLOv7 by 11.2%, 9.3%, and 3.5%, respectively. Experimental results demonstrate that the
improved algorithm offers high accuracy and robustness.

Keywords: grab detection; YOLOv7-tiny; loss function; GSConv; attention mechanism
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Faster R-CNN 85.8 76.6 88.5 78.3
YOLOvSs 87.7 79.2 89.2 80.6
YOLOv7 93.5 86.2 96.8 86.0
YOLOv7-tiny 91.9 83.9 93.7 81.5
tiny-WloU 93.2 85.4 95.6 85.3
tiny-GSConv 92.4 84.4 95.4 83.4
tiny-EMA 93.9 86.9 92.6 86.9
tiny-WloU-GSConv 93.8 86.6 94.1 87.7
tiny-GSConv-EMA 94.9 88.0 94.3 88.9
tiny-WloU-EMA 96.1 90.5 95.2 92.2
tiny-WloU-GSConv-EMA 97.0 91.1 93.7 90.7
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