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Crabbing moation is a pure sway motion with only sway velocity. The ship’ s crabbing motion is essential for an ideal berthing/unberthing

process, The unberthing situation proceeds in sequential order such as crabbing motion section, pivoting section, and outer

port section, For the berthing situation, the sequence has a reverse order:

the inner port section, pivoting section, and crabbing

motion section, In this paper, the berthing/unberthing data of the reference ship, Pukyong National University research ship NARA™ |

was analyzed to develop a sway velocity reference model, Several constraints were defined to derive the crabbing motion section

during berthing/unberthing, The sway velocity reference model for the auto—berthing/unberthing was developed using the estimated

sway velocity, A reproduction simulation of the ship was performed to compare the designed reference model and the reference

ship data,
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Table 1 Principal dimensions of NARA (Park & Lee, 2020a)

Item Value
Length overall, LOA [m] 70.7
Length between perpendicular, LBP [m] 59.7
Breadth [m] 13.5
Draft [m] 4.70
Displacement [tons] 1,494
Metacentric height, GM [m] 0.600
Design speed [m/s] 7.10
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Fig. 1 General arrangement of NARA (Park & Lee, 2020)
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Table 2 Constraint parameter

Value
<1

Parameter
Velocity [kts]
Heading angle [deg]

Desired heading angle = 10
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Fig. 4 Crabbing motion of NARA’s unberthing data (20150429D)

Table 3 Analysis of unberthing data of NARA

# Case Time [sec] Distance [m] v max [kts] we max [deg] ROT max [deg/s]
1 20150429D 110 33.9 0.783 3.60 0.198
2 20190429D 110 33.9 0.783 3.60 0.199
3 20190507D 115 32.9 0.753 9.50 0.212
4 20190513D 128 38.0 0.812 9.80 0.197
5 20190916D 110 36.9 0.680 5.20 0.238
6 20191028D 113 36.5 0.840 6.20 0.355
7 20191104D 129 39.5 0.719 4.30 0.285
8 20191111D 109 34.6 0.826 9.40 0.305
9 20191118D 105 34.5 0.728 5.60 0.372
Average 116 36.1 0.833 6.36 0.320
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