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3D Measurement with Orthogonal Composite Structure Light
Based on Two-Plus-One Phase-Shifting Algorithm

Zhai Aiping Cao Yiping He Yuhang
(Department of Opto-Electronics, Sichuan University, Chengdw , Sichuan 610064, China)

Abstract A novel method is proposed from the perspective of restructuring the image patterns to be modulated to
restrain the spectrum overlap. Three sinusoidal gratings with equal phase shift in traditional orthogonal composite
grating based phase measurement profilometry (OCGPMP) are replaced by two sinusoidal gratings having =/2 phase
shift and a uniform flat image. Moreover. set the spectrum modulated by the flat image between the spectra
modulated by two of the sinusoidal gratings. For the flat image, carrier is only modulated by the direct current
component. Therefore the spectrum overlap between the adjacent carrier channels is smaller than the traditional
OCGPMP. Simulation and experiment results prove the new method can effectively restrain the effect of spectrum
overlap, and improve the measurement accuracy more than 1.74 times.
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Fig. 1 Process of composite pattern (CP) grating formation
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Fig. 2 Spectra of (a) CP with traditional OCGPMP and (b) 2-+1 phase shift algorithm based method
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Fig. 3 Simulated object and the corresponding deformed composite pattern. (a) Computer generated semi-ellipsoid; (b)

deformed composite pattern with traditional OCGPMP; (c¢) deformed composite pattern with "2+ 1" phase-shifting
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