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Abstract: To address the issue of the directional sensitivity of conventional shearography, a phase manipu-
lating bidirectional shearography technique is proposed. This technique regards imaging, shearing, and
phase-shifting as the phase transformation of the object wave. First, two Fresnel diffraction lenses are
used to generate two laterally displaced images, forming shearograms. Then, by dynamically loading the
dual-lens phase masks with different phase baselines on the liquid crystal spatial light modulator, phase-
shifted shearograms are generated, and the temporal phase-shifting method is adopted for phase retrieval.
The results indicate: the phase manipulating bidirectional shearography can adjust the shearing direction
and amount, and introduce controllable temporal phase shifts. When using conventional shearography to
reconstruct the deformation phase, the error in the non-shearing direction is 3. 5-4. 6 times that in the shear-

ing direction. While using bidirectional shearography to reconstruct the deformation phase, the error levels
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in both shearing directions are similar and the error deviation is 8%. The phase manipulating bidirectional

shearography technique has the characteristics of simple structure and high integration, providing an optical

interferometry solution with single-wavelength, single-polarization, single-camera, single-aperture for

high-precision deformation measurement.

Key words: interferometry; shearography; phase manipulating; temporal phase shift; surface deforma-

tion measurement
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Fig.1 Optical arrangement for measurement of surface

deformation using phase-manipulated dual-direc-

tional shearography
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Fig.2 Shear induced from displaced Fresnel lens
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Fig.7 Phase distributions along two orthogonal shearing directions at different shear amounts
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Fig. 10 Comparison of the deformation reconstruction between single-directional and dual-directional phase maps
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