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Tab.1 Commonly used bridge deflection measurement methods
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Fig. 1 Basic components of videogrammetry-based bridge deflection measurement system
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Fig. 6 Deflection measurement of long-span bridge using multi-camera 2D system
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Fig. 7 Measured deflection using one of the two-dimensional measurement systems as truck passes
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(b) measured deflection as train passes at 14:44; (c) measured deflection as train passes at 15:18
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Measurement method and Recent progress of vision-based
deflection measurement of bridges
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Abstract: The deflection is the most direct way to evaluate the carrying capacity and health of bridges.
In the past 20 years, the methods of computer vision-based bridge deflection measurement have been
gradually applied to the actual measurement due to the advantages of non-contact measurement,
simple experimental setup and easy installation. In this paper, the research progress of vision-based
bridge deflection measurement 1is introduced from three aspects: measurement principles,
measurement methods and influence factors. In terms of measurement principles, camera calibration,
three-dimensional vision, photogrammetry, feature detection and matching are introduced. In terms of
the measurement methods, this paper introduces the single-camera two-dimensional measurement, the
dual-camera three-dimensional measurement, the quasi-static measurement based on photogrammetry
and the multi-point dynamic measurement based on the displacement-relay videometrics series
network. In terms of influence factors, this paper introduces the influence of camera imaging factors,
calibration factors, algorithm factors and environmental factors on the measurement results, and
summarizes the research results at home and abroad. Finally, the future development trends of vision-
based bridge deflection measurement are expected.

Keywords: deflection of bridges; videogrammetry; camera calibration; feature detection; feature

matching; computer vision



