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Continuously Vertical Section Abstraction for Deformation Monitoring

of Subway Tunnel Based

TUO Lei' KANG Zhizhong'

on Terrestrial Point Clouds
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(1 School of Land Science and Technology, China University of Geosciences, 29 Xueyuan Road, Beijing 100083, China)

(2 Shanghai Urban Construction Design and Research Institute, 3447 Dongfang Road, Shanghai 200125, China)

Abstract: Intelligent total station is the general approach for deformation monitoring of the

subway tunnel in current use, but the data size is limited and the labor cost is high during in-

formation extracting. A method for vertical section abstraction based on 3D point cloud is

proposed in this paper, which can be applied for deformation monitoring. This approach in-

cludes 3 parts: point cloud registration, tunnel central axis calculation and vertical section

abstraction. The central axis of a subway tunnel can be determined through RANSAC algo-

rithm and least square adjustment; the orientation of tunnel firstly has to be adjusted in

terms of the central axis, then the data can

be fitted by local quadric fitting, which includes
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Boresight Misalignments Calibration of POS System
Considering Synchronization Error
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Abstract: The function model of boresight misalignments calibration is derived, and the syn-
chronization error of POS system is considered as an item of calibration, and a strict estima-
tion method for the error is put forward. The experimental results show that the accuracies
of calibrated boresight misalignments and angular elements conversation are remarkably im-
proved while considering the synchronization error.

Key words: POS; boresight misalignments; exterior orientation angular elements; synchro-

nizaiton error; accuracy
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constrained least squares algorithm and RANSAC algorithm. The feasibility and accuracy of
the proposed method have been verified using the point clouds acquired by RIEGL VZ-400 la-
ser scanner, and the practical significance for applications of 3D laser scanning is reflected to
some extent.
Key words: tunnel deformation monitoring; vertical section abstraction; quadric fitting; 3D

laser scanning; random sample consensus
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