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Analysis of Pedestal Pointing Errors for Naval Ships by Using M&S Methodologies
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[ ABSTRACT ]

The performance of mission equipment onboard naval vessels critically depends on its pointing accuracy.
Therefore, errors induced by ship motions and pedestal compensation processes need to be systematically
identified and quantitatively assessed. This paper investigates the pointing errors of mission equipment
mounted on a shipboard pedestal through Modeling and Simulation (M&S) techniques. Ship motion responses
under operational conditions are estimated, and the resulting translational and rotational motions of the
pedestal are evaluated. Unlike previous studies, which primarily focused on drive errors of pedestal, this
paper identifies all major sources of pedestal pointing errors and quantifies their magnitudes. This paper
provides a more comprehensive basis for practical performance evaluation of shipboard pedestals.
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Fig. 1. Change in equipment position due to vessel motion
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Table 1. Main particulars of vessel

Parameters Value
Length /Breadth [m] 278 / 16.1

Draft [m] 15.0
Displacement [ton] 96,267
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Fig. 6. Motion response of vessel
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Table 2. Maximum value of motion response
Mode Value
Sway [m] 0.821
Heave [m] 0.932
Roll [deg] 9.891
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Table 3. Parameters for pedestal drive model

Parameters Value

K (system gain) 0.941
L (time delay) 0.094
T (time constant) 0.642
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Table 4. Maximum value of drive error

Parameters Value

Max. drive error [°] 0.9686
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Table 5. Specification of accelerometer

Parameters Value
Bias offset [mg] 5
Noise [mg] 0.3
Scale factor [ppm] 300
Misalignment [mrad] 1
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Table 6. Maximum value of command error

Parameters Value

1.3389

Max. command error [°]
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Table 7. Target pointing error

Parameters Value
Vessel translation [°] 0.0036
Pedestal translation [°] 0.0049
Pedestal Drive error [°] 0.9686
rotation Command error [°] 1.3389
Total pointing error. [°] 2.316
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