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AN INVESTIGATION INTO LASER PROBE
ON REAL-TIME AUTOFOCUSING CONTROL

Jingsyan Torng*, Yuan-Ruey Huang, Wei-Liang Liaw
Shuen-Ching Hsiao and Bo-Fong Shen

Department of Mechanical Engineering

Taoyuan Innovation Institute of Technology

Abstract

This study was developed a precision displacement sensor (referred to as laser
probe) by using a DVD optical pick-head for micrometer-scale displacement
measurement. Through modern control laws, the focusing system with four string
mechanism of optical pickup-head is able to manipulate for extending the measurement
range. On the control practices, the mathematical model for control system is one of the
key elements for control processes. This research is aimed at the control of
auto-focusing laser probe. Firstly, the transfer function of the mathematical model was
derived. Secondly, a digital signal processor(DSP) was utilized as a controller. Finally,
the experimental results showed that this model is able to extend the measuring range
from 7 pm to 1150 pm. It can more strengthen the measurement capability of the laser

probe and broader its industrial applications.

Keywords: Optical pickup-head, Mathematical model, PID control, Digital signal
processor(DSP)
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