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Sub-Regional Phase Error Compensation for Structural Light Measurement
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Abstract Active light measurement based on structured light is widely used in industrial measurement for its
several advantages, while the Gamma nonlinearity, vibration, and noises easily lead to phase error and effect
accuracy of three-dimensional measurement. Due to Gamma nonlinear problem for measurement system and
different brightness distributions of projector, the system has different Gamma values. An image is projected on a
standard whiteboard with smooth surface, and partitioned by using grayscale feature by histogram statistics.
According to sub-regional information target area of the projector sub-area information is obtained to establish
different regions modelling, which is used to compensate initial phase. To avoid system jitter and noise, original
image is pre-processed before solving the phase. Applying this method to actual measurement, precision and
accuracy of phase are greatly improved, and the method is simple and convenient, compared with existing methods
of eliminating the nonlinearity of Gamma.
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Table 1 Error compensation model parameters in
different regions
Region a b, c1 a b, Cy

1 0.2564  2.979
3 0.2314 3.028
5 0.2439 2.973

1.558 0.06785 5.996  3.084
1.556 0.0703 6.031 —3.196
1.574 0.06999 6.011 —3.217
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Table 2 Phase error results under different methods

Algorithm Max Std
Without 0.308 0.180
Double step 0.071 0.031
Precode 0.090 0.043
Curve fitting 0.058 0.021
Community 0.031 0.012

950

£ 900

S 850

%)

100
“, 100 100 200
200500 -200 109?/ -

& 15 E A A% AR AN
Fig. 15 Standard checkerboard corner points
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Fig. 16 Coplanarity deviation distributions before and after correction. (a) Before correction; (b) after correction
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Fig. 17 Wiener statues before and after correction. (a) Before correction; (b) after correction
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