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Abstract © Remote control is used or operating maritime autonomous surfice ships. The operator controls the ship using control data
generated by the remote control system. 10 ensure successfill remote control, three principles must be llowed: safety, reliability, and
availability. To achieve this, the suitability of both the control data and operators for remote control must be established. Currently, there
are no International regulations in place for evaluating remote control suitability through experiments on actual ships. Conducting such
experiments 1s dangerous, costly, and time-consuming. The goal of this study is to develop a suitability evaluation method using the
output values of control devices used in actual ship operation. The proposed method involves evaluating the suitability of data by analyzing
the output values and evaluating the suitability of operators by examining their tracking of these output values. The experiment was
conducted using a shore-based remote control system to operate the training ship ‘Hannara’ of Korea National Maritime and Ocean
University. The experiment involved an iterative process of obtaining the operator’s tracking value for the output value of the ship’s
control devices and transmitting and receiving tracking data between the ship and the shore. The evaluation results showed that the
transmission and reception performance of control data was suitable or remote operation. However, the operator’s tracking performance
revealed a need for firther education and training. Therefore, the proposed evaluation method can be applied to assess the suitability
and analyze both the control data and the operator’s compliance with the three principles of remote control.
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Table 1 Particulars of training ship "HANNARA'

Particular Description

Type of vessel Special Purpose Ship(SPS)
Displacement(ton) 9,122

Length overall(m) 133.0

Breath(m) 194

Speed(knots), rpm
Type of propeller

Steering
Engine(rpm)”’ |
Telegraph level
Bow Thruster(°/min)” , Power
Stern Thruster(°/min), Power

Combinator mode

17.7/144 (combinator mode)
Controllable Pitch(CPP),
6,618 KW x 146rpm

P35 and S35 (maximum)
144 (maximum)

11 levels

25.6, 1000kW

21.2, 900kW

1) Engine(rpm): Navigation full, 141.0;

Full ahead, 130.0; Half ahead,

126.0; Slow ahead, 100.0; Dead slow ahead, 73.0; Stop engines, 0.0, Dead

slow astern, 110.0, Slow astern 121.0;
135.0, Emergency astern, 141.0

2) Bow Thruster: OOkts 100%; 4.1kts,
5.5kts, 0.0%

Half astern, 127.0, Full astern,
75%; 4.9kts, 50%; 5.2kts, 25%;
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Fig. 4 Data transmission results
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Table 2 Ratio for five-type data transmission.

Devices Number of data Ratio(%9)
N-AB N-BA N-AA R-AB R-BA R-AA
Rudder 5130 5130 5130 100 100 100

ENG-RPM 5254 5254 5254 100 100 100
TLG-Level 5254 5254 5254 100 100 100
THR-Bow 5130 5130 5130 100 100 100
THR-Stern 5130 5130 5130 100 100 100
Remarks: Rudder, Rudder angle; ENG-RPM, Engine RPM; TLG-Level,
Telegraph level; THR-Bow, Bow Thruster; THR-Stern, Stern Thruster.
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Table 3 Statistics for tracking values followed by operator

Devices Max Min Mean Std
Rudder(°) 9.0 -36.0 -0.78 7.56
TLG-RPM(rpm) 130 73 118.23 20.89
TLG-Level 4 0 3.34 0.88
THR-Bow(°/min) 6.0 -43.0 2.74 2.67
THR-Stern(°/min)  27.0 0.0 0.51 1.24
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Fig. 5 Tracking values followed by operator
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Table 4 Tracking performances of operator

Devices Differences Performance(%)

Max Min MeanStd Max Min Mean Std
Rudder(°) 23.7 -19.3 -0.16 2.17 155.14 32.29 100.47 6.21
TLG-RPMGpm) 273 -22.2 182 6.87 1148 81.8 9879 458
TLG-Level 1 -3 -0.21 0.56 400.0 0.00 121.20 55.88

THR-Bow(°/min) 27.05-185 -2.73 1.53 172.27 -5.66 110.67 5.96
THR-Stern(°/min) 3.8 -26.5 -0.38 0.92 225.0 82.08 101.78 4.32
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