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Design of 3D ESPI system by optical fiber
ZHOU Wen-jing, YU Ying-jie
(Department of Precision Mechanical Engineering ,Shanghai University , Shanghai 200072 ,China)

Abstract: In order to realize the non-contact measurement for three-dimensional deformation of a test-
ed object, a three-dimensional deformation measurement system based on Electronic Speckle Pattern
Interferometry (ESPI) was designed. The designed system used a one-to-five type fiber to split and
propagate light to simplify the measurement system structure, and a ESPI was combined with the
phase-shifting technique to get the quantitative deformation measurement. A PZT was used to shift
the phase, the deformation results were calculated by “4-+1” phase-shifting algorithm. Experimental
results show that the designed system can realize in-plane and out-plane deformation measurements re-
spectively, then three-dimensional deformation measurement of the tested object can be obtained. The
sensitivities of in-plane and out-plane deformations of a wood block with a hollow defect were tested
by heating, and the three-demensional deformation of a steel plate was measured also, its out-plane
deformation is about 5 ym. These experimental results show that the designed system can measure all
kinds of deformations.
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Fig. 2 Sketch map of testing system
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Fig. 6 Deformation measurements of surface defects

of tested wood block
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Fig. 7 Deformation measurements of stresses of

tested steel plate
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Fig. 9 Curved map with three dimensional deformation
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