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Research on the shield tail clearance measurement method
based on line structured light

Huang Zhe' ,Cheng Erjing',Qi Peng”, Yan Qingde',Xu Yeqian'

(1. School of Electronic Information and Automation, Tianjin University of Science and Technology, Tianjin 300222, China;
2. School of Mechanical Engineering, Shenyang Jianzhu University ,Shenyang 110168, China)

Abstract: The shield tail clearance is difficult to be accurately measured in real time during the on-site construction. To address this
issue, this article proposes an automatic shield tail clearance measurement method based on the linear structured light. Firstly, a linear
laser is used to project a narrow line-shaped indicator laser between the shield shell and the tube. The line laser image projected by the
line laser between the shield shell and the tube is collected in real time through an industrial camera. Then, the target features are
recognized by image processing and the end coordinates of shield tail clearance are extracted according to monocular vision imaging
principle and line structured light coordinate measurement algorithm. In this way, the accurate solution of shield tail clearance value is
realized. Experimental results show that the repeatability measurement accuracy of the proposed method is better than 0. 3 mm, and the
absolute measurement accuracy is better than 1.7 mm. This method can realize the real-time accurate measurement of the shield tail
clearance within the range of 0. 2~ 1.9 m in the depth direction of the camera, which can meet the application requirements of the urban
subway tunnel construction.
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Fig. 1 Shield tail clearance measurement model
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Fig.2 Camera imaging model
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Fig.3 Schematic diagram of light plane calibration
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Fig.4 Schematic diagram of the solution of the

projection line equation
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Fig.5 Schematic diagram of solving linear equation

of laser light bar
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Fig. 6 Mathematical model of shield tail gap measurement
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Fig. 8 Measured imaging effect on site
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accuracy evaluation
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