5522 % 51 FRE LT RS2 4R Vol.22 No.1
2024 42 H Journal of Fujian University of Technology Feb. 2024

doi:10.3969/j.issn.2097-3853.2024.01.004

E F it E AR 5 0 47 55 4 hoa
B &£ # R hill ik 5 & 510 51

A MR

(LABERMAKRF B LK TAFR, BE 4N 350002;
QARBILA IR TSR, A& M 350108)

HE. MK AFBESSHRAN AL TEAD ZFRATLEMEREN (SHM) 09 A K5k, A
SR G ik XX 09 R AR, I T AR T A %mmmuﬁﬁz,,\'#’u*"ﬁﬁ%#m%a*fc%%m% B0
HRBMEM SR IE, RmF T A AIAEE R A A 2 TRk L F K, A S 8N 24 R
BT R, At & — AP st (9 MIRAE WU % BEQVI-T 5 it ¢y i1 % ok @i 32 & R4G IR 49
WA e dT A A AR B8 IR ik L R AR AT M R, BRI — gy ik eh A Aok KL 8 R %i&%&i%@
B ey 1a A h N Fe BE S R RRR FFAT T R B A MRS AREAN TR ARG EHE
ﬁﬂﬁffﬁ&iﬁ&ﬁﬁﬁf’u%%%‘,%%’f L 2 M3 sh MK P o 42 2 A 8

KA . MR BN R BRI A EAAL L ; ARG W 12 & A AUk

FESZ%ES . TU317;0329 MHEFRERL: A XEHS: 2097-3853(2024)01-0022-08

Structural vibration testing and mode identification

based on computer vision and video frame interpolation

YANG Kechao'?, LI Lin®
(1. College of Transportation and Civil Engineering, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2. School of Engineering, Fujian Jiangxia University, Fuzhou 350108, China)

Abstract; Structural vibration testing and modal parameter identification are the two basic methods for struc-
tural health monitoring (SHM ) based on the dynamic properties of structures. Non-contact computer vision
methods have been introduced to overcome the inconvenience of conventional contact testing, with increasing
interest in methods that use smartphones as data acquisition devices. However, smartphone cameras often fail
to meet the requirements due to performance limitations, which leads to a decrease in the accuracy of measure-
ment results. To this end, an improved video frame interpolation algorithm, EQVI-T, was proposed along with
an improved edge detection algorithm, which jointly improves the accuracy of the computation by increasing
the frame rate of the original video and the proposed feature point tracking method. To validate the
effectiveness of this method, it was applied to the monitoring of displacement response and identification of mo-
dal parameters of a test chamber model, and quantitative and qualitative evaluations were performed. Experi-
mental results show that the proposed method has significant advantages in improving measurement accuracy
and precision, demonstrating its potential application in structural vibration testing.
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Fig.6 Illustration of effects of frame interpolation on

vibration of cantilever beam structure
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Tab.2 Correlation coefficients and mean absolute error
means of results obtained from different algorithms
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