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Design and Analysis of Displacement/Length Measuring System
Using Laser Interferometry

J.8. Kim*, S.C. Kim*, S.C. Chung**

ABSTRACT

A laser measurement system, a modified Michelson interferometer, which can accurately measure high

speed length and displacement of servomechanisms by detecting a phase shift in the measurement beam
using an optical interference was developed. A frequency stabilized laser source and a 20 fold frequency
interpolation and digitizing circuit were applied to the system. The refractive index of the ambient air was

calibrated through the Edlens formula. The system achieved a resolution of /40, 16 nm, a maximum allow-

able measurement speed of 600 mm/sec, and a length measurement range of 1500 mm. Performance of the

system was evaluated on the machining center in short and long length measurements.

Key Words: He-Ne laser (@52 &l°]#), Optical interference (37H41), Displacement measurement (‘H$9137%),
Photo diode (F4141), Michelson Interferometer (Ple]#<& ZHd4l), BCD Counter (3% Al571)
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Fig. 2 Overall view of displacement measuring system
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Table 1. Deviation for long length measurement

M/T Displacement Measuring Deviation
(Moving Length) Value

250(250) 249.995656 -0.004344
50(-200) 50.011103 0.011103
300(250) 300.003279 0.003279
100(-200) 99.998146 -0.001854
350(250) 350.010377 0.010377
150(-200) 149.991230 -0.008770
400(250) 399.998231 -0.001769
200(-200) 199.994080 -0.005920

(speed : 200 mm/s, length : 400 mm, unit : mm)
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Fig. 8 Displacement error for long length measurement
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