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Research on ship berthing distance perception based on UAV vision

Dong Ruiheng Zhang Yingjun Zhang Haoze Lu Hongrui

(Navigation College, Dalian Maritime University,Dalian 116026, China)

Abstract: In order to solve the problem of limited field of view during ship berthing and achieve the visualization of
berthing distance, a berthing distance perception method based on UAV vision is proposed. First. the UAV is used to
collect the berthing video of the ship, and the EMA mechanism is added on the basis of the YOLOvV8 segmentation
model to achieve the fine segmentation of the ship edges. Next, the berth line is extracted by the regional growth
algorithm and the Hough line detection. Finally. the closest distance calculation model is used to convert ships and
berths into three-dimensional world coordinate system, and the closest distance between ships and berths is searched.
The experimental results show that the accuracy of the algorithm after adding the EMA attention mechanism can reach
92. 3% of the segmentation accuracy, and the error of the closest distance between the ship and the berth is less than

0.1 m. This method can not only monitor the environment around the berthing ship. but also achieve the visualization

of the distance between the ship and the berth, which has a good application prospect in berthing operation.

Keywords: berthing; UAV;visual perception;deep learning; vision measurement
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Fig. 1 Improved YOLOvVS8 segmentation model
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Fig. 3 Diagram of the berth line detection
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Fig. 6 Search for the nearest schematic diagram
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Table 1 Experimental parameters of the training process
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