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Realization of Resonance Suppression and Precision Control
via the Frequency-Domain Design

for Servo Motion Control Systems

Student : Wei-Chih Hsu Advisor : Dr. Pau-Lo Hsu

Department of Electrical and Control Engineering
National Chiao-Tung University

Abstract

This Thesis develops suppression techniques for both the high-frequency
resonance and the low-frequency vibration on a flexible arm implemented on a
permanent magnet synchronous servo motor. The system identification, vibration
suppression, and monitoring are developed in this Thesis based on the output of the
encoder and the current. A power stage for the motor driver combined with the
DSP-based digital control board has been developed in this Thesis.

The compound frequency sequence identification. method concerning the
benefits of sine-sweep frequency approach and the parameter estimation time
approach is developed for identification-of resonance in the velocity loop and the
vibration in the position loop, separately. The high-frequency resonance and the
low-frequency vibration are suppressed by the design of notch filter and the
feed-forward notch filter, separately. With the proposed method, the servo motor
with the flexible arm can be operated with a higher bandwidth in velocity control
and the settling time in position is also significantly reduced. Images captured
from the camera mounted on the end of the flexible arm have proven the

successful vibration suppression of the proposed method.
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C 1. Determine the system specifications )

A
2. Determine DC-link capacitor and DC-link voltage range

Y

3. Determine maximum duty ratio

Y

Y
N

. Determine transformer primary side inductance

Y

5. Choose suitable power control IC from Iy

A

6. Choose suitable transformer core

\ 4

Y

7. Determine number of turns for each output

Y

8. Determine wire diameter for each winding

Is the winding windows area enough?

N

* Y:

9. Diode design

Y

10. Design output capaciator

A
11. Design RCD snubber circuit

A
12. Feedback loop design

A

( Design finish )
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