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DMD adaptive mask generation based on structured
light measurement technology
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(1. School of Mechanical Engineering, Shenyang University of Technology, Shenyang 110870, China; 2. Key Laboratory of Numerical
Control Manufacturing Technology for Complex Surfaces of Liaoning Province, Shenyang 110870, China)

Abstract: In order to solve the problem that local specular reflection is easy to occur during the measurement of objects with strong
reflection surface, which affects the measurement accuracy. The digital micro mirror is added to the structural light measurement optical
path and the measurement system is designed and built, including the digital micro mirror, CCD camera, projector and other devices.
The matching of the system, the parameter calibration of camera and projector and the phase calculation are completed. The coordinate
mapping relationship between the digital micromirror device unit and the camera pixel unit is established by using the sparrow search
algorithm to optimize the BP neural network. The mapping error is 0. 583 pixels. An adaptive mask generation method based on PID
controller is proposed, and the measurement experiment of the measure block with strong reflective surface is carried out. The experiment
shows that the method can effectively reduce the gray level of the overexposed area, and achieve high dynamic range imaging. The
proposed method can provide theoretical support for the three-dimensional measurement of strongly reflective surfaces.
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Fig. 1 Optical principle structure diagram of

structured light measurement system
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Fig.2 Physical diagram of the measurement system
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Fig. 3 Matching results
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Table 1 The calibration parameters
LS 3L NS
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0 0 1 0 0 1
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Fig.4 Phase-shift images and Gray code encoded images
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Fig. 6 Phase calculation results
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Fig. 8 Corner detection results
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Table 2 Results of the mapping algorithm

x % x’ y’
1 241 657 240. 017 656. 735
2 359 779 359. 108 778. 824
3 479 899 479.203 898. 598
4 597 541 597. 134 539.992
5 719 1019 720. 006 1 019.048
6 837 1137 838. 024 1137.115
7 241 541 240. 973 540. 762
8 359 659 359.313 658. 847
9 479 779 478.795 779. 106
10 599 899 599.213 898. 876
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Fig.9 Schematic of the adaptive mask generation

method combined with the PID controller
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Fig. 12 Comparison of the gray-scale histogram
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