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HE Zengfan', HUANG Junhui', WANG Zhao', FANG Xiongqi',
XING Chao', HAO Junjie', GAO Jianmin®

(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. State Key Laboratory for Manufacturing Systems Enginnering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A calibration method for adjustment of structured light system with planar distance
constraints is proposed to improve the shortcomings of traditional calibration methods, such as
the serious dependence on the accuracy of calibrators and the limited accuracy of solving
parameters of ordinary adjustment calibration model. The method firstly takes some marked
points in the plane calibrator as control points, and uses the distance information between the
control points to construct constraint equations. Then, a beam adjustment model with plane
distance constraint is constructed by combining the constraint equations and the adjustment
model. Finally, the system parameters are determined by optimization solution of the model.
Further, a weighted integrated measurement model is proposed to obtain higher measurement

accuracy. The model assigns different weight to each measuring device according to its difference
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of calibration accuracy. Finally, a system measurement experiment platform is built to verify the

effectiveness of the proposed calibration and measurement methods. Experimental results and a

comparison with the traditional method in the 250 mm X 200 mm calibration field of view show

that the proposed adjustment method with planar distance constraints increases the calibration

accuracy by 25% and the comprehensive measurement accuracy of the weighted integrated
y Dby p y g g

measurement model by 88%.

Keywords: structured light; beam adjustment; constraint; weighted integrated measurement
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