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Previously, we proposed a novel vision-based vibration sensing method of large-scale
structures based on a concept of a multithread active vision. In this study, we propose a multiple
vibration distribution synthesis method for vibration analysis that increases the sampling rate
of each observation point in the multithread active vision system, in order to increase the
measurement rate of each observation point of the multithread active vision. The proposed
method is demonstrated through a high-order modal analysis for a 4-m long truss-structure
bridge model, which was impossible to perform in the previous method.
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Fig. 1 Overview of the Multithread Active Vision
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Fig. 2 Flowchart of implemented algorithm
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Fig. 3 Experimental Setup
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Fig. 8 Modal Shapes of the Bridge Model
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Table 1 Resonant Frequency of the Bridge Model

trial 1 | trial 2 | trial 3 | trial 4

trial 5 | AVE SD | SD/AVE

Ist | 10.56 | 10.59 | 10.60 | 10.60

10.58 | 10.58 | 0.015 | 0.14%

2nd | 1591 | 1591 | 1592 | 15.89

10.88 | 1590 | 0.014 | 0.09%

B Ist mode ™ 2nd mode
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Fig. 9 Standard Deviation of the Modal Shape

Information at Each Observation Point

Table 2 Comparison of Resonant Frequencies between
the Multithread Active Vision and the Indicator
Unit

Multithread active vision | Indicator unit

Ist 10.584 10.582
2nd 15.902 15.960

—— Multithread active vision ——Vibration indicator unit

L;;*?i¥i§¥5§3;§;Zj;iéﬁii>

(a) 1st order modal shapes

(b) deviation

Fig. 10 Comparison of modal analysis results between
the multithread active vision and the vibration

indicator unit
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Fig. 11 Bridge model with multiple loads
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Table 3 Resonant Frequencies with Different Loads

(a) resonant frequencies

W21 | W22 | W23 | W24 | W25 | W13 | W23 | W33 | noload (NL)
1st | 10.1 9.5 9.1 8.8 8.4 9.9 9.1 8.6 10.6
2nd | 154 | 149 | 146 | 142 | 13.7 | 152 | 14.6 | 149 15.9
(b) evaluation functions
W21 w22 W23 W24 W25 W13 W23 W33
Ist | -5.1% | -10.3% | -14.1% | -16.5% | -20.6% | -6.5% | -14.1% | -18.7%
2nd | -3.5% | -6.6% -83% | -10.8% | -13.8% | -4.2% | -8.3% 10.8%
W wWR w3 we W N B 2OROE— FENZEL T, HETFES X O L

W23 —W33 —NL

zXZX % N @

(a) first order modal shapes
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