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Abstract

When an automatic course-keeping is concerned, as is quite popular in modern navigation, the
closed-loop steering system consists of autopilot device, power unit (or telemotor unit), steering
gear, magnetic or gyro compass and ship dynamics. In order to estimate automatic steering
system of ships in open seas. we need to know the characteristics of each component of the
system, and also to know the characteristics of disturbance to ship dynamies.

In this paper, I provide calculation method of imposing irregular disturbance to autopilot
navigation system of the ship in open seas, and also show calculation examples about fishing
boat. The disturbance consists of the irregular wave and the fluctuating component of wind.

Finally, The disturbances are calculated in terms of equivalent yaw angular velocity. Each

spectrum and time history of disturbance are reasonably evaluated.
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Fig. 1. Block diagram of automatic steering system.
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G : center of gravity

V : ship speed

Uy : true wind speed

U, : apparent wind speed

B : drift a ngle

x : encounter a ngle of wave

yr ¢ a ngle of true wind

7 : a ngle of re lative wind off bow

Fig.2.1. Coordinate system and symbol definitions.
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Table 3.1 Principal particulars of ship

items ﬁshmg boat

HULL

Length B. P. Lim) | 27.90

Breadth Bm) | 630

Mean draft d(m) | 2.25

Trim wm) ‘ 0.0

Block coefficient Cp ! 0.6868

Midship section coefficient ~ Cy | 0.9695
Rudder

Height H(m) 2.0

Area ratio Ay/Ld r 1/26.5

Aspect ratio A 1.7
Propeller

Diameter D (m) 1.9

Pitch ratio PD 1.0

Table 8.2 Coefficients of characteristics of ship
dynamics, steering gear and power unit

items I fishing boat
aw’ \ 0.0453
an’ 0.6166
@y 0.3008 )
|
T/ 2.45
T, 0.29
Ty 0.72
K | 2.05
T
S —
) L.
il
1 ! V“ A (PE
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Fig.3.1. Body plan and hull end profiles.
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