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Abstract In order to improve the accuracy of three-dimensional reconstructed high-reflective surfaces, a phase fusion
algorithm is proposed based on binary phase-shifting encoding. The phase error caused by the intensity saturation is
analyzed and detected based on the periodicity and symmetry of the binary phase-shifting projection patterns. The research
results demonstrate that, compared with the saturation error detection method based on the illumination intensity
estimation, the proposed method can more accurately detect the areas with saturation phase errors. Compared with the
result before correction, the root mean square error of the corrected phase shows a 95.7% reduction in the saturation phase
errors and a 96.1% reduction in the maximum phase error. Compared with the traditional detection methods, the root
mean square value of the replaced saturation phase error is reduced by 16.7% when fewer measurement groups are used.
The results show that the proposed method can effectively reconstruct the surface profile of high reflective objects. The
proposed method doesn’t need nonlinear correction, and is of strong anti-noise ability.
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Fig. 1 Experimental setup and results. (a) Scanning system;

(b) deformed fringe of stainless steel plate in one frame time
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Fig. 2 Detection of saturation region. (a) Proposed method; (b) conventional method
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