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Abstract :

Recently, the tasks assigned to surface ship are becoming diverse and important. In

this trend, shipboard directional pedestals are widely used for surveillance and electronic warfare

because ships are always under angular motion such as rolling, pitching and yawing. To estimate

the performance of pedestal, the motion

responses

of vessel as well as mechanical

characteristics of pedestal should be considered. In this study, both the motion responses of

vessel which the pedestal will be mounted and the behavior of 3-axis pedestal are considered.

Numerical analysis based on potential theory is used to obtained motion characteristics of vessel

and then 6-DOF motions of vessel are simulated under operational condition. lst-order time

delay model and LQR control algorithm are used for modeling of pedestal drive model and

control model,

respectively. By using coordinate transform,

the angular motions which the

pedestal should compensate are calculated from the vessel's angular motion. Through these M&S

methodologies, time history of pedestal behavior and maximum angular error of each pedestal

axis are obtained. Overall M&S results show that 3—axis pedestal compensate the angular motion

induced by vessel, efficiently.
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Table 1. Sea State Table

i ) Significant . . o
Sea State Wave Height [m] Peak Period [sec]
4 1.88 8.8
5 3.25 9.7
6 5.00 12.4
503 Stated == = Sea StateS sseese 5ea State6
5
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Wave Frequency [rad/s]

a9 1. ITTC 3 ~9EH
Fig. 1 ITTC Wave Spectrum
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Particular Value 5
Z(l
Length / Breadth [m] 278 / 16.1 Sz(w): ?(w) * S((w) @
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Fig. 9 Input/Output signal of pedestal model
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Fig. 10 Definition of coordinate system
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Fig. 11 Definition of pointing azimuth angle
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Table 4. Simulation conditions

Incident wave angle: 90°

Ship speed : 20 knots
Pointing azimuth angle |Pointing elevation angle
Casel 0° 45°

Case2 45° 45°
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