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High Resolution Electronic Speckle Pattern Interferometry by Using Only Two
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Electronic speckle pattern interferometry (ESPI) is a useful deformation measurement method. In this
paper, new method that can measure the deformation by limited information without using much higher
speed cameras is proposed. The optical system that can record some spatial information into each
speckle of speckle pattern is set up by using basic characteristics of speckle that has never been used
before. The out-of-plane deformation measurement by using only two speckle patterns before and after
the deformation can be realized. In experimental results, it is confirmed that the resolution-power of new

method is equivalent to that of ordinary method.
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Grabbing speckle patterns
before and after deformation: Sy, Sy

¥

Snor and Sy are produced by lateral shifting + 1pixel from Sy ‘

Specklegrams SGyoir and SGypo; are calculated by Sy, Snor, and Snor

¥
’ Filtering by band-pass filter and median filters ‘

’ Phase calculation by arctangent function ‘

’ Phase unwrapping ‘

@
Phase map

Fig. 8 Flow chart of processing.
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Fig. 9 Results of out-of-plane deformation measurement. (a)
Wrapped phase map. (b) Unwrapped phase map by this
method. (c) Phase map in section C-C. (d) Comparison this
method with real deformation in section C-C.
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