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High Precision Phase Error Compensation Algorithm for Structural
Light Measurement

Li Zhongwei Wang Congjun Shi Yusheng Wang Yuanyuan

(State Key Laboratory of Material Processing and Die & Mould Technology , Huazhong University of Science and Technology ,

Wuhan , Hubei 430074, China)

Abstract Based on simulation of the impact of gamma nonlinearity of the projector on phase error, an algorithm is
proposed to build a look-up table (LUT) for phase error compensation by analyzing the projector grating directly. In
this algorithm, a set of grating images of a uniform flat surface board are captured and the relation of grating phase
and phase error in established. Then the relation is analyzed and stored in a LUT for phase error compensation.
Experimental results show this algorithm reduces greatly the phase error caused by the gamma nonlinearity of the

projector. The measurement precision of the system reaches 0. 043 mm, 5.6 times higher than that before error

compensation.
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Fig. 1 Simulated results. (a) Input sinusoidal signal and output signal, (b) real wrapped phase and ideal wrapped

phase, (c¢) phase error caused by the Gamma nonlinearity of the projector
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Fig. 2 Four sinusoidal grating patterns generated by computer
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Fig. 5 Phase error for grating with three pitches versus

real phase
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Fig. 7 Structural light measurement system
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Fig. 8 Phase-shifted grating images for the flat board
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Fig. 9 Three-dimensional measurement result of the planar
surface. (a) Before error compensation, (b) after

error compensation
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Fig. 10 Measured errors of all experimental points.

(a) Before error compensation, (b) after error compensation
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Fig. 11 Three-dimensional measurement results of a human face. (a) Before error compensation, (b) after error

compensation, (c¢) photograph of the human face
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Fig. 13 Measured errors distribution of all experimental

points after reconstruction
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