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Abstract: Objectives: The deformation measurement of long—span bridge alignment is of great significance
to the assessment of bridge health and safety. The traditional deformation measurement methods of long-
span bridge alignment, such as sensor and close range vision measurement, have shortcomings such as high
measurement cost and limited measurement frequency, which are difficult to meet the requirements of high—

precision measurement of deformation of long—span bridge alignment. Methods: Combined with dynamic
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precision engineering measurement and machine vision technology, this paper proposes a method for mea-
suring the deformation of long—span bridge alignment based on inertial cameras. The camera is used to take
high—frequency images of bridge measurement targets. At the same time, the inertial sensors are used to
correct the measurement errors caused by camera movement. The deformation of long—span bridge align-
ment is calculated through inertial cameras in series mode, and the corresponding measuring equipment is
developed and applied to the health monitoring system of a super large bridge. Results: The precision experi-
ment results show that root mean square error of the proposed method is 0.38 mm. In engineering applica-
tions, the deformation of bridge alignment trend measured by the inertial camera is highly consistent with
the static leveling results. The correlation coefficient is better than 99.90% , and the mutual difference is
4.94 mm. Conclusions: The proposed method can measure the linear deformation of large span bridges
with high accuracy and real-time, and has good engineering value.

Key words: inertial camera; vision measurement; dynamic precise engineering surveying; deformation of

bridge alignment
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Fig.1 Schematic of Real-Time Vision-Based Deformation
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Measurement of Long—Span Bridge with Inertial Sensors
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Fig. 3 Principle of Pin-hole Imaging
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Fig. 10 Pitch Angle Change of Inertial Camera
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Fig. 11 Local Comparison Results of Inertial Camera and

Static Leveling
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Tab. 2 Local Comparative Statistical Information

Between Inertial Camera and Static Leveling
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Fig. 12 Overall Comparison Results of Inertial Camera

and Static Leveling
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Tab. 3 Overall Comparative Statistical Information
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