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Abstract

This paper presents a design method for autopilot control system in course change to the
specified direction based on a robust digital servo control method incorporating the concept of the
annihilator polynomial. The mathematical model of ship turning motion is very complex in the
view of practical control because it has time varying parameters, nonlinear and dead time terms.
To apply the digital servo control method based on computer control, the model is linearized at
an equilibrium point and discretized with appropriate sampling time. The control algorithm was
evaluated on the basis of computer simulation for a model ship and the practical experiment was
carried out with an image processing method for measurement of ship position in a water tank.
The results of overall experiments show that the proposed control method will be one of good way

to keep a track plotted in the map.
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Fig. 1 Coordinate axes and notation of model ship

Table 1 Specification of model ship

Symbol Description Value

L Length of ship 0.65 m

B. Breadth of ship 0.25 m

D | Depth of ship 0.10 m

d Draft of ship 0.06 m

m _Mass of ship 3.50 kg

my Added mass of x axis 0.52 kg

my Added mass of y axis 0.90 kg

1;2 ﬁ Inertia moment around z axis 27.4 kg-m®
J2z Added inertia moment around z axis 2.74 kg-m?
Lz Length from x axis to rudde; 0.35 m

Ls iA Length from x axis to bow thruster 0.25 m o
7 Ls Length from x axis to stern thruster 0.20 m

¢ (0) I Initial rotation angle of ship 0.01 deg
r{0) Rotation angle velocity of ship 0.01 deg/sec
u{0) T Velocity of x axis 0.0004 m/sec
v(0) Velocity of y axis 0).0004 m/sec
Te(0) o Initial value of main thrust 0.001 kgf

T (0) Initial value of bow side thrust 0.0001 kgf
Ts(0) Initial value of stern side thrust 7 0.0001 kgf
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