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An Analysis of Moiré Fringe Formed by Gratings with Errors
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This paper describes a practical analysis of moiré fringe profile formed by gratings with

some errors as a model in the case of an encoder.
gratings and a moiré detecting system with a finite area aperture.

The encoder is constructed with a pair of
A mathematical expression

for individual error of grating-line, the influence of the error on fringe profile and the effect
of the detecting aperture are discussed. The results show that the influence of errors is changed

variously by shape of the detecting aperture.

By using this phenomenon, it is considered that

the moiré detecting system in the encorder can be designed in detail.
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Fig. 1 Profile of binary grating.
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Fig. 2 A detecting aperture for moiré fringes.
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Fig. 3 A model of grating with random errors.
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Table 1 Experimental gratings.

profile of grating remarks
Tp dy=d2=d3=dy=ds=1(mm)
G-A l | I I [—‘I l——l rl h1=h2=h3=hn,=h5=0.5(mm)
e =ejr=ejz=e,=es5=0,25(mm)
Tp d1=d2=d3=dz,=d5=l(mm)
G-B TUTUTT hy=hz=hy=hs=0.5(m) ,hs=1 (mm)
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G-A in Table 1
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Fig. 4 Result of experiment.
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Fig. 5 Calculational results of elements in
Eq. (8) in the case of moiré fringes by grat-
ing with errors.
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Fig. 6 Result of simulation.
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(C) fixed grating ;G-A ,moving grating ;G-D in Table 1

Fig. 7 Comparison of the experimental results with simulational results.
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Fig. 8 The influence of width of detecting aperture on moiré profile.
Length of aperture: 5=0.40 L.
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Fig. 9 The influence of length of detecting aperture on moiré profile.
Width of aperture: ¢=0.05 D.
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