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The deformation measurement method based on the virtual speckle patterns has been reported.
The method can analyze the phase map in high resolution by using only information concerning
the change of intensity of each speckle during a deformation process. In this paper, a dynamic
in-plane deformation measurement by this method is investigated. In experiments, the phenome-
non of the collision of a metal sphere to a hard rubber block is measured. It is confirmed that this
method can measure a large deformation which can not be measured by the ordinary methods and
that the high resolution dynamic in-plane deformation measurement can be also performed by this
method.
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Fig. 1 Flow chart of fringe analysis using virtual speckle
pattern.
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Fig. 2 Optical system for out-of-plane deformation mea-
surement.
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Fig. 3 Analyzing process for reducing error.
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Fig. 4 Optical system for in-plane deformation measure-
ment. (a) Optical system, (b) measured object.
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Fig. 5 Specklegrams. (a) 0.242s, (b) 0.338s, (c) 0.531s,
(d) 0.676s.
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Fig. 6 Change of speckle intensity in deformation process.
(a) Carrier information, (b) deformed carrier information,
(c) phase distribution in deformation process.
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Fig. 12 Relationship between deformation and time. (a)
Measured position, (b) deformation of each position.
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Fig. 13 Velocity of propagation of deformation.
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