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Structural displacement monitoring and modal parameter identification
based on the combining DIC technique and Bayesian FFT approach

GAO Quan, WU Jiu-rong”™ , FU Ji-yang
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Abstract; This paper discusses the utilization of computer vision technology to capture a series of
structural vibration images. The resulting sub-pixel vibration displacement of the monitoring nodes are
then obtained by Digital Image Correlation (DIC) technology, the fast Bayesian FFT method is then
adopted to identify the dynamic modal parameters of the tested structure. To assess the precision and
reliability of the dynamic modal parameter identified for a structure, a combination of computer vision-
based vibration test and fast Bayesian FFT methodology is conducted in this paper. A 5.6 m steel
truss is adopted as an example to extract its vibration displacement data from captured videos for the
undamaged and other 5 damaged conditions of the test structure. The size of the errors and reasons in
the identified displacement of monitoring nodes at various locations in the truss are analyzed in this

study. Additionally, the fast Bayesian FFT method is adopted to evaluate the accuracy and uncertainty
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of the identified dynamic modal parameters by investigating the vibration video data extracted from dif-

ferent monitoring points in the tested structure. The results from the proposed method show that the

utilization of DIC technology and fast Bayesian FFT can accurately identify dynamic modal parameters

of the test structure.

Key words: vibration measurement; digital image correlation; fast Bayesian FFT; truss structure
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F2 Ml ~M8 HRTEBHBIRESIASER

Table 2 The theoretical values and identification results of modal parameters obtained from the measured data for M1 ~ M8 nodes

LES FHIE EE PR
BEBIK MPV cov FEM ko) MPV COV  HIBMH AR
/Hz /% /Hz R22/ % /% /% /% /% b MAC
1 7.975 0.752 1 7.974 0.012°5 1.52 50.627 9 1.00 52.00 1.00 1.000 0O
2 13.321 0.1511 13.666 -2.5245 1.13 67.309 8 1.00 13.00 1.00 0.989 1
3 26.024 0.0452 25.981 0.1655 1.58 55.580 8 1.00 58.00 1.00 0.999 7
4 26.648 0.150 0 26.643 0.018 8 1.70  49.8339 1.00 70.00 1.00 0.822 8
5 37.045 0.007 0 37.043 0.005 4 1.61 33.413 1 1.00 61.00 1.00 0.990 7
&3 M9 ~Ml6 HRTRBEMIBIEESIRANER
Table 3  The theoretical values and identification results of modal parameters obtained from the measured data for M9 ~ M16 nodes
LIES FHJE EE PRl
BESHR MPV Cov FEM AHXS MPV COV BB AR
/Hy /% M RE% /% /% /% /% P HAC
1 7.9627 0.7521 7.974 -0.1417 2.19 41.090 7 1.00 119.00 0.999 842 0.996 0
2 12.6921 0.6105 13.666 7.126 44  1.57 77.439 4 1.00 57.00 0.999 993 0.988 5
3 26.3181 0.3013 25.981 1.41296  1.58 55.580 8 1.00 58.00 0.999 969 0.999 5
4 26.3900 1.7274 26.643 -0.9496 1.06 86.564 7 1.00 6.000 0.999 925 0.803 2
5 37.2415 0.4467 37.043 0.53586  1.32 58.322 8 1.00 32.00 0.999 998 0.989 6

P /He
9 HEARIER PSD
Fig.9 PSD function for sampling data
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