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A Rigorous Calculating Model of Inclinometer-
Data Fusion in Tunnel-Boring-Machine Attitude

PAN Guorong, FAN Wei
(College of Surveying and Geo-Informatics, Tongji University,
Shanghai 200092, China)

Abstract: A rigorous calibration model of inclinometer in
TBM (Tunnel Boring Machine) was derived. The two-axis
angle data collected by the inclinometer was considered as
point clouds of a plane, and a method of robust estimation was
derived. On the basis of the above model and method, a
rigorous combined model was proposed to solve the Fusion-
data of prism and inclinometer by using the method of least
square collocation. Finally, the above model and method were
analyzed and verified by experiment, and the results showed

that the proposed model of shield configuration is feasible.
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Fig.4 Coordinate system of shield (construction status)
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Fig. 5 Influence of the calibration error of the
inclinometer on the calculation of shield’ s
pitching angle and rolling angle
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