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Displacement and Strain Distribution Measurement by Sampling Moire Method
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Moire method is a useful method to measure deformation and strain distribution of structures. Moire fringe patterns are analyzed
quantitatively and speedy by image processing using a computer. In this paper, the theory of moire method and sampling moire
method is introduced. Since the sampling moire method is useful to analyze phases of a moire fringe and a grating from one image of a
grating pattern, it is possible to analyze dynamic deformation accurately. Some applications of the sampling moire method to displace-
ment measurement of a beam, and shape and strain measurement of a rubber structure are shown.
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Fig. 1 Theoretical explanation of moiré appearance showing
equal-displacement contours: (a) Reference grating; (b)
Specimen grating; (c¢) Moiré fringe pattern obtained by su-
perposing Figs. (a) and (b); (d) Moiré fringe pattern ob-
tained by sampling of TV scanning lines or digital camera.
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Fig. 2 Brightness and phase distributions of fringe pattern:
(a) Brightness distribution; (b) Wrapped phase distribution;
(c) Unwrapped phase distribution.
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Fig. 3 Fringe patterns obtained by phase shifting method: (a)
Brightness distributions obtained by phase shifting; (b)
Brightness distributions along centerline and brightness
change at edge point.

(a) Grating on specimen

(b) Image of Fig. (a)

(c) Sampled images from Fig. (b)

(d) Interpolated sampled images of Fig. (c)
(e) Phase of Fig. (d)
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(e) Phase of Fig. (d)

Fig. 4 Phase analysis by sampling moiré method.
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Fig. 5 Recorded image of the specimen at 9.8 N loading.
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Fig. 6 Experimental results: images of the specimen before (a) and after (a’) loading; (b) phase-shifted images obtained by sampling
moiré method; wrapped phase distribution before (c) and after (c’) loading at 98 N; (d) deflection distribution.
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Fig. 7 Deflection distributions under loading at 9.8 to 127.4 N.
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Fig. 8 Shape measurement equipment.
(a) 2D-grating
(b) Phase distribution of moiré
(c) Phase distribution of grating
(d) Unwrapped phase distribution of grating

Fig. 9 Phase analysis (in x-direction).
(a) 2D-grating
(b) Phase distribution of moiré
(c) Phase distribution of grating
(d) Unwrapped phase distribution of grating

Fig. 10 Analyzed shape.
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