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Electronic speckle pattern interferometry using virtual speckle patterns is a high resolution deformation
measurement method. Usually, virtual speckle patterns have been produced by Hilbert transform or
Carré algorithm. However, there are some problems concerning calculating time and quantity of
deformation in the process of producing virtual speckle patterns. In proposed method, virtual speckle
patterns are easily produced by replacing temporal information with spatial information on CCD without
processing by Fourier transform or Carré algorithm. As the results, calculating cost of virtual speckle
patterns is improved. It is confirmed that the new method is equal to ordinary methods in measurement

accuracy.
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Fig. 1 Optical system.
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Fig. 2 Relationship of grabbed speckle pattern between
temporal and spatial characteristics.
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A: wave length

Fig. 3 Production of virtual speckle pattern. (a) Diagonal
sampling, (b) saw-teeth sampling.
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Fig. 5 Speckle patterns in simulation. (a) Before deforma-
tion (SPs,), (b) after deformation (SPsy), (c) virtual speckle
pattern (SP..).
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Fig. 6 Speckle gram by the before- and the after-deforma-
tion speckle patterns.
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Fig. 7 Speckle grams as carrier fringes. (a) Before defor-
mation-VSP, (b) VSP-after deformation.
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Fig. 8 Fringe signals in frequency domain. (a) Before defor-
mation-VSP, (b) after deformation-VSP.
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domain. (a) Before-VSP, (b) after-VSP.
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