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Improvement of Accuracy in Moire-type Laser Encoder Using
Four Point Method

Byeong Wook Jeon,* Too Won Park,** Myung Ho Lee***

ABSTRACT

Presently, along with the advance of high-technology, the precise measurement of linear
displacement has become a staple requirement, and consequently the high resolution with sub-
micron order has also been required in precise positioning and carriaging.

In this paper, we advance a propose on a new type of laser encoder based on the principle
of phase analysis of the moire fringes from superimposed two gratings. The phase angle as an
information of displacement can be accurately calculated by detecting the change in brightness
at four points of the fringes. The actual application of four point method to the moire fringes
is performed thru microcomputer for general purpose, and the measuring procedure is also
studied in this research,

As an experimental result, in the case of using 20un-pitch gratings, it is validated that this
method has the resolution of 0.0lm and the accuracy of =£0.15um over the setting range of
100mm.

LIST OF SYMBOL A : Wave Length of Light
t : Distance hetween Two Gratings
I :Intensity of Light at Four Slits fi.:® : Fourier Series of Triangular Wave
(=1,2,3,4) f.® : Fourier Series of Rectangular Wave

P : Phase Angle of Moire Fringe L ° Intensity of Light at Four Slits (Tri-

. 8lit Distance angular Wave) (1,2,3,4)
P . Coefficient of Grating L - Intensity of Light at Four Slits (Rec-
n, m : Integer tangular Wave) (=1,2,3,4)
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Fig. 1 Geometrical analysis of Moire fringe
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