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Vibration Suppression Control Based on Model Reference
Approach for [.LOS Stabilization Gimbal
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(Jin-Suk Ma, Myung-Soock Kang, and Woo-Hven Kwon)

Abstract : In this paper, the vibration suppression scheme based on a model reference approach is proposed.
The vibration results from the coupling of the system and its {requency are given by the mechamcal factors. In
the proposed scheme, a low frequency vibration mode is transferred to high one. And also itz damping ratio can
be increased without any mechanical redesign. Therefore, bandwidth and open loop gamn of the plant are increased
and the performance ol the system can be improved. This paper analyzes the proposed vibration suppression

scheme, which is compared with the conventional control scheme [or mechanical resonance suppression. For
proving the realistic validity, we apply the proposed scheme to a LOS(Line Of Sight) stebilization svstem which
has vibration effect. Finally, the proposed scheme is verified through simulations and experiments.

Keywords : mechanical resonance, vibration suppression, LOS stabilization gimbal
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Table 1. Sysitem paramelers.

plant motor side inerdal 7,;)

1.07%10° Kg-n'sec’

plant. load side inertial j;)

0.3755%10° Kg-m’sec’

model inertiaf 7, )

LD7*10" Kg-m’-sec’

inductance( L)

1.2 mH

resistance{ ®)

7.2 ghm

torque sensilivity{ X;)

5.3*10° Kg-m/ampere

back EMF( «,)

0.052 valig/rad/sec

(a)

FAZ Moter

power amp gain K,,) 2 voltfvolt
sensor gain{ ) 8.18 volt/radfs
spring constant{ K, ) 10.17 Kg-m
viscous( Dy ) 0.0061 Kg-myrad/s
K, 3l
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