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A Study on the Development of Image Processing Measurement System
on the Structural Analysis by Optical Non-contact Measurement
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I Abstract e — o — — o

[ This study discusses a non-contact optical technique, electronic speckle pattern interferometry(ESPI), that is well
suited for in-plane and out-of-plane deformation measurement. However, the existing ESPI methods that are based
on dual-exposure, real-time and time-average method have difficulties for accurate measurement of structure, due
to irregular intensity and shake of phase. Therefore, phase shifting method has been proposed in order to solve
this problem. About the method, the path of reference light in interferometry is shifted and added to Icast square
fitting method to make the improvement in distinction and precision. This proposed method 1s applied to measure
in-plane displacement, that is compared with the previous method. Also, Used as specimen, AS4/PEEK [30/-
30/90]s was analyzed by ESPI based on real-time to determine the characteristics of vibration under no-load and
tension. These results are quantitatively compared with those of FEM analysis in mode shapes.

Key Words : Electronic Speckle Pattern Interferometry(# 2}2] 2] 23 271434 ), Image Processing (8% 2]), Phase shifting
method (] 4o] %), Time-average method(A] 7t 1Y)
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Fig. 1 A sample distribution of the intensity differences of
four speckle patterns
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Fig. 3 Diagram of phase calibration system
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Fig. 4 Relationship of measured photo intensity respect to
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Table 1 Material properties of specimen

E E: Ey vi2 v
[GPa] {GPa] - [GPa]
138.6 10.07 9.20 0.32 0.50
# Gr. Goz Grs P (kg/m*]
[GPa) [GPa) [GPa)
0.32 4.117 3410 4.117 1600
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Fig. 8 Comparison of profile of fringe pattern
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(b) Comparison of the 2nd vibration mode

(c) Comparison of the 3rd vibration mede

Fig. 9 Comparison of the vibration mode between FEM and
experiment (Under 294.3 N)
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