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The fringe analysis technology using only two speckle patterns before and after a deformation has been
proposed. Furthermore, three dimensional deformation measurement system is constructed by using
this novel speckle interferometry. However, when this system is applied to the measurement of
deformation in buckling phenomenon, it is confirmed that there are some troubles by the multi-recording
technology and the distribution of speckle noise. In this paper, the pre-treatment in speckle
interferometry for reducing such errors is proposed by discussing the error sources of such troubles
concerning measurement accuracy. The influence of the error source is reduced by the proposed method.
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Fig.1 Speckle interferometry using only two speckle
patterns: (a) optical system, (b) speckle pattern,
(c) signal of speckle pattern in frequency domain.
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Fig. 2 Concept of proposed optical system and global
coordinate system in the experiment.
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Fig. 3 Speckle pattern and signals in frequency domain: (a) speckle pattern grabbed
by this optical system, (b) magnified detail of speckle pattern, (c) signals of deforma-

tion in frequency domain.
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Fig. 4 Measuring area constructed by x-y-z axes.
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Fig. 5 Algorithm of fringe analysis: (a) speckle pattern,
(b) magnified detail of speckle pattern, (c) speckle
information in frequency domain, (d) extracted signal from
speckle pattern, (e) fringe pattern concerning a deformation,
(f) fringe pattern in frequency domain, (g) phase map
concerning deformation. SD: standard deviation.
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Fig. 6 Apparatus of buckling generator: (a) buckling genera-
tor, (b) specklegram of fringes of deformation at buckling.
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Fig. 7 Distribution of out-of-plane and in-plane deformation
in buckling of beam: (a) out-of-plane deformation, (b) in-
plane deformation.
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Fig. 10 Distribution of speckle intensity: (a) before
deformation, (b) after deformation.
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Fig. 13 Noise reduction in fringe signals: (a) original proc-
essing, (b) removal of bias component, (c¢) removal of bias
and amplitude components, (d) fringes with normalized
amplitude.
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Fig. 14 Change of signal and noise in fringes by proc-
essing, (a) original processing, (b) removal of bias
component, (c¢) removal of bias and amplitude compo-
nents, (d) fringes with normalized amplitude.
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Fig. 16 Distribution of out-of-plane and in-plane deformation
in buckling of beam using optimum fringe analysis method:
(a) out-of-plane deformation, (b) in-plane deformation.
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