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Measurement of Large Changing Deformation Phase under Fluctuational Modulation
of Speckle-Light Intensity Changes

Masaaki ADACHI, Minoru TAKAYAMA, Katsuyuki INABE and Tetsuya MATSUMOTO

We propose a new method which can measure large changing deformation phases with a speckle interferometry. In a large object
deformation, modulations of light intensity change in speckle interferometry often fluctuate , then the modulations can not be
assumed, even-roughly, constant over the deformation. In the proposed changing-phase measurement method, large number of
changing speckle images during the deformation are continuously captured, A few-tens continuing frames are extracted from all the
captured frames, and modulations are estimated over the extracted frames. The estimated modulations and light intensity changes
are used to calculate deformation phases and also the final phases in the extracted frame. These calculating process are repeated over
all the captured frames. With this method we can measure deformation more than 200 1 m.
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Fig.1 Optical layout of measuring large changing deformation phase. A ten-
sile tester is set in the left side to pull a aluminium thin plate painted
white
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Fig.2 Light intensity change on a pixel of CCD camera. It is observed under a
continuous object deformation
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Fig.3 Complex plane plotting of cos{ # (r,to)}sin{ A ¥ (r,tx—to)}
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Fig.4 Complex plane plot of Z={(Imax(r)-Imin(r})/2}exp(i A ¥ (r,t-10)
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Fig.5 Fluctuating modulation in interferenced light intensity changes.
A broken line shows deformation phase change.
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Fig.6 Light intensity change under large object deformation. Total deformation is estimated 250 i m. A broken line shows deformation phase change.
An alterate long and short dash line shows a fail of phase change extraction with our previously-developed method.
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at 2200 -th frame.
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