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Abstract :

Crew Transfer Vessels (CTVs) are primarily used for the maintenance of offshore wind farms. Despite

being manually operated by professional captains and crew, collisions with other ships and marine structures still occur.

To prevent this, the introduction of autonomous navigation systems to CTVs is necessary. In this study, research on

the obstacle avoidance system of the autonomous navigation system for CTVs was conducted. In particular, research

on obstacle avoidance simulation for CTVs using deep reinforcement learning was carried out, taking into account the

currents and wind loads in offshore wind farms. For this purpose, 3 degrees of freedom ship maneuvering modeling for

CTVs considering the currents and wind loads in offshore wind farms was performed, and a simulation environment

for offshore wind farms was implemented to train and test the deep reinforcement learning agent. Specifically, this

study conducted research on obstacle avoidance maneuvers using MATD3 within deep reinforcement learning, and as a

result, it was confirmed that the model, which underwent training over 10,000 episodes, could successfully avoid both

static and moving obstacles. This confirms the conclusion that the application of the methods proposed in this study

can successfully facilitate obstacle avoidance for autonomous navigation CTVs within offshore wind farms.
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Table 2. Specifications of learning scenario ‘1 FO'
Name List Value
[-500, -5001,
Initial location [0, -500],
[500, -500]
Own [-500, 5001,
Ship Goal location [0, 5001,
[500, 5001
Speed 10m/s
Initial head angle 0°
Fixed Location [0, 01
Obstacle Diameter 20m
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Table 3. Specifications of learning scenario ‘1 MO’

Name List Value
[-500, -500],
Initial location [0, -5001,
[500, -500]
Own [-500, 5001,
Ship Goal location [0, 5001,
[500, 5001
Speed 10m/s
Initial head angle 0°
Initial location [500, 0]
Moving Goal location [-500, O]
Obstacle Speed 10m/s
Initial head angle 270°
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Fig. 6. Schematic of optimal design layout plan for a
60MW offshore wind farm
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Fig. 7. Schematic of test scenario (a) ‘1 FO 0 MO" and (b) 1 FO MO’
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Table 4. Specifications of test scenario ‘1 FO 0 MO’
Name List Value
Own Initial location [-948.75, —1391.50]
Ship Goal location [-316.25, 1391.50]
Speed 10m/s
Fixed Irntllal head 0
angle
Obstacle Location (62350, 69575
Diameter 40m
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Table 5. Specifications of test scenario ‘1 FO 1 MO’
Name List Value
Initial location [-948.75, —1391.50]
Own -
Shi Goal location [-316.25, 1391.50]
D Speed 10m/s
Initial head angle 0°
Fixed Location [0, 0]
Obstacle Diameter 40m
Initial location [500, 0]
Moving Goal location [-500, 0]
Obstac] Speed 10m/s
stacle Initial head angle 270°
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