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Human-induced vibration serviceability assessment of footbridges

on the full path using computer vision
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Abstract: There are several shortcomings in the assessment of human-induced vibration in walkways, including a focus on structur-
al response rather than pedestrian comfort, the reliance on structural vibration response to evaluate pedestrian comfort, and the lim-
itations of data collection methods. To address these problems, this paper proposes a more comprehensive approach, namely hu-
man-induced vibration serviceability assessment of full-path footbridge based on computer vision with source-path-receiver. The
proposed method captures video sequences of both the footbridge and pedestrian movements under pedestrian excitation using com-
puter vision techniques, and then utilizes the segmental optical flow method and the MM Tracking algorithm to obtain the vibration
response of both. The acceleration responses of the pedestrians obtained from the above extractions and transformations are used as
an evaluation index for the vibration comfort of the pedestrian bridge in terms of the root mean square value of acceleration. To vali-
date the feasibility and accuracy of this method, experiments were conducted on the pedestrian bridge in the laboratory. The results
show that the computer vision technology can accurately and contactlessly capture the pedestrian dynamic information of the foot-
bridge, which is more reasonable than the conventional method which only evaluates the vibration comfort of the footbridge based
on the structural vibration response. By addressing the shortcomings of current assessment standards and methods, this approach
provides a more comprehensive and accurate means of evaluating the vibration serviceability of footbridges, considering both the

structural response and the actual experience of pedestrians.
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Fig.1 Schematic diagram of basic composition of method
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Fig.3 Training results
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Fig.4 Validation tests for the MM Tracking algorithm
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Fig. 5 Flow chart of segmented optical flow method
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Tab.5 Comparison of rms values under 8 kinds of working

conditions
FrZ&  rms/(mes™) (mes ) (mes )
1 frAl 0.019 0.024 0.057
2 ArAl 0.025 0.025 0.046
3 il 0.026 0.044 0.078
4 FTAN1 0.045 0.053 0.055
TNl 0.026 0.043
5  frA2 0.026 0.027 0.056
T3 0.022 0.069
(PN 0.030 0.039
6  1rA2 0.044 0.051 0.046
IN3 0.032 0.055
(PN 0.059 0.053
7 AfrA2 0.057 0.056 0.068
T3 0.042 0.081
TNl 0.059 0.048
8  frA2 0.081 0.078 0.057
fTA3 0.069 0.058
3 & it
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