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Using Only Information in Deformation Measurement Process, High Resolution
Speckle Interferometry under Unnecessary Condition of Monotonous Increase
in Phase Distribution
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A novel high resolution speckle interferometry for dynamic measurement which uses only infor-
mation in deformation process is proposed. In this method, the new optical system is proposed,
then, only single camera is employed for the measurement. Furthermore, the condition of any
phase monotonous increase in deformation process is not required. Virtual speckle patterns which
include the information of carrier signal are synthesized using the information of deformation
process by Hilbert transformation. As the experimental results, the comparison of this method
with ordinary method shows that this method can measure as well as ordinary methods in high
resolution.
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Fig. 1 Optical system.
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Fig. 2 Change of intensity of speckle in deformation pro-
cess. (a) Schematic of changing intensity of speckle, (b)
change of intensity in deformation.
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Fig. 3 Phase map of deformation process in Area-a. (a)
Original profile of speckle intensity in deformation process,
(b) sine and cosine profiles of speckle intensity by Hilbert
transformation, (c) phase map of speckle intensity in defor-
mation process.
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Fig. 4 Phase map of deformation process in Area-b. (a)
Original profile of speckle intensity in deformation process,
(b) sine and cosine profiles of speckle intensity by Hilbert
transformation, (c) phase map of speckle intensity in defor-
mation process.
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Fig. 5 Profile of intensity in deformation process.
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Fig. 6 Phase maps of deformation process in new method. (a) Original profile of speckle
intensity in deformation process at P;, (b) sine and cosine profiles of speckle intensity by
Hilbert transformation, (c) phase map of speckle intensity in deformation process at Py,
(d) original profile of speckle intensity in deformation process at P,, (e) sine and cosine
profiles of speckle intensity by Hilbert transformation, (f) phase map of speckle intensity
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Fig. 8 Profile of virtual speckle patterns. (a) Virtual
speckle pattern at 30th step in deformation process, (b)

virtual speckle pattern added carrier information at 30th
step in deformation process.
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Fig. 9 Specklegrams. (a) Total deformed fringes, (b)
deformed fringes in Area-1, (c¢) deformed fringes in Area-2,
(d) deformed carrier fringes in Area-1, (e) deformed car-
rier fringes in Area-2.
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Fig. 10 Specklegrams in frequency domain. (a) Carrier
fringes image in frequency domain, (b) deformed carrier
fringes in Area-1, (c) carrier fringes, (d) deformed carrier
fringes in Area-2.
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Fig. 11 Phase maps. (a) Phase map of Area-1, (b) phase
map of Area-2, (c) phase map of total deformation.
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Fig. 15 Phase maps of specklegrams. (a) Phase map of
specklegram between 0 and 30th deformation, (b) phase
map of specklegram between 30th and 50th deformation,
(c) phase map of specklegram between 50th and 100th
deformation.
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Fig. 17 Phase maps of deformation process.
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