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A Study on the Strain Measurement of Structure object
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ABSTRACT

This paper presents the performance and problems in analysis method and testing sys-
tem of Electronic Speckle Pattern Interferometry (ESPI) method, in measuring two-~
dimensional in-plane displacement. The anyalysis result of measurement by ESPI is quite
comparable to that of measurement by strain gauge method. This implies that the
method of ESPI is a very effective tool in non-contact two-dimensional in-plane strain
analysis. But there Is a controversal point, measurment error. This error is discussed to
be affected not by ESPI method itself, but by its analysis scheme of the interference
fringe, where the first~order interpolation has been applied to the points of strain mea-
sured. In this case, it is turned out that the more errors would be occurred in the large
interval of fringe. And so this paper describes a computer method for drawing when the
height is available only [or some arbitrary collection of points. The method is based on a
distance-weighted, least-squares approximation technique with the weight varying with
the distance of the data points.

Key Words : Least Square Method, Distance-Weighted Function, Electronic Speckle Pattern Inter-
ferometry
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Fig. 1 The basic optical system of speckle pattern
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Fig. 2 The dimension of specimen and bonded loca-
tion of gauge
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Fig. 4 The fringe pattern produced by ESPI Fig. 6 The source image after smoothing

Fig. 5 The brightness distribution of source image con- Fig. 7 The brightness distribution of source image
tinuous line after smoothing
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Fig. 8 The source image after fourth smoothing

Fig.9 The brightness distribution of image after
fourth smoothing
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Fig. 12 The relationships between displacement and

optical system
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Fig. 13 The scattering in displacement distribution
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Fig. 15 The extractation scheme of scattered data
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Table 1 The measuring results of plate(Pl Gauge)
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Fig. 16 The measuring results of plate(P1 Gauge)
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Table 2 The measuring results of plate(P2 Gauge)
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Fig. 17 The measuring results of plate(P2 Gauge)
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Fig. 18 The measuring results of plate with a circu-
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Table 3 The measuring results of plate with a cir-
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Fig. 19 The measuring results of plate with a circu-
lar hole(C2 Gauge)
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Fig. 20 An influenced block when load changes by
direction follow
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