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Abstract : The PID controller type autopilot is applied to support shipmaneuvering for course-keeping and heading control. A control
constants of autopilot system should be evaluated by promoting energy loss (fuel consumption) from the view point of economic efficiency
of the ship. This paper is obtained control constants of autopilot system from the RCGA pursued the minimum energy loss. In addition,
the controller which is designed involves a constrained optimization problem. The performance of the proposed method is demonstrated
through a set of simulation.

Key words : autopilot, PID controller, energy loss, constraints condition, real-coded genetic algorithm(RCGA)
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Table 1 Principal particulars of ore carrier ship

Items[Units] Value
Hull
Length B.P. L [m) 2470
Breadth B [m) 40.6
Mean draft d [m] 16.0
Trim 7 [m] 0.0
Block coefficient Cy 0.8243
Midship section coeffieient Cuy 0.9975
Rudder
Height Hm] 994
J—— Ay 1
ea ratio 7 5
Aspect ratio A 15
Propeller
Diameter D [m} 65
Pitch ratio g 0.65

1# e PIDE AszxEr] 47

Table 2 Coefficient of characteristics of ship dynamics and

steering gear
ftems Value[Unit]
<oy 0.0282
a,, 0.8290
g4 0.1316
T, 6.86
T, 0.35
T, 0.78
K’ 2.48
Ty 2.5 sec
18 | 3.0 deg/sec
26, 1.0 deg
5 2.0 deg/sec
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Fig. 2 Tuning process for PD controller concerned with
energy loss and design specification
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Fig. 3 Simulation of course change (0°—30°)
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