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ABSTRACT

This research is about sprung mass servo accelerometer design for active
vibration isolation. The accelerometer consists of a mass on a cantilever beam acting
as a spring. The actuator is a voice coil and the sensor is the strain gauges. When the
sprung mass is oscillated, the strain gauges detect the proof mass displacement. The
signal from strain gauges is used to drive the actuator in order to control the proof
mass back to equilibrium position. The acceleration is calculated from the control
signal.

Theoretically, sprung mass of servo accelerometer is designed to have low
natural frequency to reduce the effect of noise signal.

System identification is used to identify the model of system and the six order
model is used to design the controller. PD and LQG controllers are considered. The
root locus method is used to design parameters of the PD controller, which is
concerned about natural frequency and damping ratio of feedback control system.
LQG is designed to minimize a quadratic cost function in order to decrease the
relative displacement of sprung mass.

The servo accelerometer with PD controller works within a bandwidth 1-7Hz at
constant velocity 500 #m/s. The servo accelerometer with LQG controller has similar

performance to the PD controller; however the noise signal from the accelerometer
with LQG control is less than with PD controller.

It is found that the system has zeros on the right half of the complex plane
because measurement and actuator position is not collocated which makes the system
more difficult to control. LQG controller design should be taken in difference aspect
such as weighting function design. To increase the system bandwidth, sprung mass
may be re-designed to shift the second mode and higher far away from first mode.



