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Unmanned Surface Vehicle (USV)' s berthing and unberthing is the most difficult maneuvering tasks and have the highest risk of
accidents, In this paper, we designed a berthing/unberthing control algorithm given human joystick command for an USV
equipped with a waterjet and a bow thruster, The berthing and unberthing maneuvers are performed remotely by a joystick
operator at the Ground Control Center (GCC) where the status of USV and environmental situation can be monitored, We
interpret the human joystick commands into USV' s desired speed, yaw rate, and heading angle commands, next, we developed
a control algorithm for the desired target values of MIMO actuators (engine speed, bucket step, nozzle angle, and bow thruster
state) to follow the interpreted commands, The validity of the control algorithm is confirmed through simulations and sea trials at
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Table 1 Main specifications and drive system of Aragon3

Item Description

Length m 8

Width m 2.4

Draft m 0.423
Displacement ton 3.0

Engine - Diesel engine (570HP)
o st |- |Sgle watet i coute
Bow thruster - Tunnel thruster (3HP)

Fig. 1 USV Aragon3 with waterjet propulsion system

(a) Bucket and nozzle (b) Bow thruster
Fig. 2 The actuators of Aragon3
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(a) Top view (b) Right side view
Fig. 3 Output structure when bucket is fully open
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Fig. 4 Output structure when bucket is neutral
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(b) Right side view
Fig. 5 Output structure when bucket is fully closed

(a) Top view
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Fig. 6 Nonlinear thruster model
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Fig. 16 Unity simulation using joystick via input system
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Table 4 Used PID control gain for joystick control test

P-gain [-gain D—gian
Gain for u 200 10 0
Gain for r 100 30 0
Gain for 0.7 0 4.5
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