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3-D Shape Measurement Based on Relationship Between
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Abstract A method of shape measurement based on the relationship between displacement measurement and shape
measurement is presented. When the shape of an object is measured by using electronic speckle pattern
interferometry (ESPD), the test object tilting with a small angle will introduce an additional height difference and
produce a carrier pattern. The relationship between the tilting angle and the additional height difference is analyzed.
Then the relationship between the phase of the test object and the height of object’s surface is obtained. The phase of
the test object can be extracted by Fourier transform. A surface shape of a small ball is tested by using this method.
The results indicate that the sensitivity of this method is high when the carrier pattern on an object surface is
produced and object surface shape is measued.
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Fig. 1 Setup of shape measurement by using ESPI
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Fig. 3 Carrier {ringe pattern introduced by tilting object Fig. 4 Wrapped phase pattern of object
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