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 Research motivation 

Passive anti-collision measures cannot reduce the likelihood of ship–bridge collisions, 

highlighting the importance of active anti-collision technologies. 
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 Research motivation 

Background 

Based on these virtual data, pre-trained models can be developed and applied to various 

real-world cases through virtual-to-real-world transfer learning. 
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 Framework overview 

Methodologys 
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 Virtual environment establishment 

Methodologys 

A 3D digital scene depicting the bridge navigational environment is established based 

on a Building Information Modelling (BIM) model and Unity3D simulation. 
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 Fusion of synthetic data via ship detection and object matching 

Methodologys 

YOLOv8 is used to extract 2D pixel information of ships from images, which is then 

matched with their 3D spatial coordinates. 
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 Regression modelling for ship sizes 

Methodologys 

These deep learning models will be pre-trained on the generated synthetic dataset, and 

the model achieving the best performance will be selected to predict ship dimensions. 
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 Ship size measurement by transfer learning 

Methodologys 

A portion of the real-world data is used to further fine-tune the pre-trained model, while 

the rest serves as a test set to validate virtual-to-real transfer learning. 
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 Synthetic data generation and integration 

Case study 

Each ship is associated with its spatial positioning, 2D-pixel information, and sizes, 

which collectively establish a regression dataset. 
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 Real-world ship size measurement 

Case study 

The absolute error between the actual and predicted ship sizes is mostly within 0.60 

meters, which demonstrates the credibility of the measurement results. 
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