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A high resolution new fringe analysis method for ESPI with only one camera is proposed by using
features of speckle interferometry in deformation process. The profile of intensity of each speckle
of speckle patterns in the deformation process is analyzed by Hilbert transformation. A virtual
speckle pattern for creating a carrier fringe image is produced artificially. The deformation map
can be detected by the virtual speckle pattern in the operation based on spatial fringe analysis
method. Experimental results show that the difference between the results by the new and the
ordinary methods is less than (.12 rad as standard deviation.
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Fig. 2 Speckle patterns and specklegram for deformation.
(a) Speckle pattern before deformation, (b) Speckle pat-
tern after deformation, (c) Specklegram of deformation.
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Fig. 4 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.5 Unsolved speckle in speckle pattern. (a) Profile of
intensity in deformation, (b) Probability of unsolved speckle.
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Fig. 6 Phase of speckle in deformation process. (a) Inten-
sity of speckle in deformation process, (b) Phase of inten-
sity of speckle in deformation process.
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Fig. 7 Phase of speckle and virtual speckle pattern. (a)
Phase map of speckle pattern, (b) Intensity distribution of
virtual speckle pattern, (c) Intensity distribution of virtual
speckle pattern with carrier information.
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Fig. 13 Phase of speckle in deformation process. (a)
Profile of intensity in deformation process, (b) Intensity of

speckle in deformation process, (c¢) Phase of intensity of
speckle in deformation process.
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Fig. 14 Phase of speckle and virtual speckle pattern. (a)
Phase map of speckle pattern, (b) Intensity distribution of
virtual speckle pattern with carrier information.
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Fig. 15 Deformed carrier fringes. (a) Deformed carrier fringes by before deformation and virtual
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Fig. 16 Phase maps in deformation process of beam. (a)
Phase map of deformation-1 (0-30), (b) Phase map of
deformation-2 (30-100), (c) Phase map of total deforma-
tion (0-100).
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