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A Study on the Active Vibration Isolator PID Auto-tuning
Using PSO Algorithm
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ABSTRACT

Vibration is one of the factors that degrades the performance of equipment and measurement equipment used in
high-tech industries such as semiconductors and display. The vibration isolator is classified into passive type and
active type. The passive vibration isolator has the weakness of insufficient vibration isolation performance in the low
frequency band, so an active vibration control system that can overcome these problems is used recently. In this paper,
PID controller is used to control the active vibration isolator. Methods for setting the gain of the PID controller
include the Zeigler-Nichols method, the pole placement method. These methods have the disadvantage of requiring a
lot of time or knowing the system model accurately. This paper proposes the gain auto tuning method of the active
vibration isolator applied with the PSO algorithm, which is an optimization algorithm that is easy to implement and
has stable convergence performance with low calculations. It is expected that it will be possible to improve vibration
isolation performance and reduce the time required for gain tuning by applying the proposed PSO algorithm to the
active vibration isolator.
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Fig. 1. Configuration of Active Vibration Isolator.
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Table 1. Parameter of Active Vibration Isolator

Parameter variable Value Unit
Mass (m) 163.82 kg

Damping (¢) 2,850 Ns/m

Stiffness (k) 233,828 N/m
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Table 3. Performance of Objective function Tteration 6 14

Objective Function Peak Value | Settling Time
(um) )
IAE 71.2 0.2895
ISE 70.7 0.2715
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Fig. 4. Performance of objective function.
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Table 6. Comparison of Performance

PSO GA Unit
Peak Value 70.7 71.6 pm
Settling Time 0.2712 0.2583 sec
PSO Best Function Value
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Fig. 5. Convergence of PSO.
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