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Single—frame color fringe phase demodulation method based on
Gram-Schmidt orthogonalization
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Abstract: In order to increase the speed of three—dimensional measurement and reduce the influence of noise and improve
the accuracy of phase demodulation, a single—frame color fringe phase demodulation algorithm is designed. The
three—step phase—shift color encoding method is improved to the Schmidt orthogonalization method for color en-
coding, where the phase shift difference 6 for each channel is changed from 27/3 to any value within the interval
(0, 21). Phase unfolding is performed using the weighted four—way lateral shear least squares method, ulti-
mately completing the three—dimensional measurement. The simulation experiment results show that the proposed
method can effectively improve the impact of the color encoding algorithm on phase information demodulation and
avoid the superimposed interference of wrapped phases. In terms of three—dimensional measurement results, the
average root mean square error of height is reduced by 4.4%, and the runtime is saved by 14.5% compared to the
three—step phase—shift color encoding method.
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Fig.1 Structure diagram of 3D measurement algorithm of

single—frame color fringe
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Fig.2 Distribution of cosine phase of color fringe
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Fig.3 Flowchart of phase extraction algorithm
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Fig.4 Result of phase demodulation
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Fig.5 Comparison of 3D morphology restoration
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