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Structural Multi-Point Vibration Displacement Measurement
Method Based on Sparse Optical Flow

WANG Dong, XU Tao,GAO Qi,WU Jicong, GAN Lu
(School of Mechanical and Electrical Engineering,Xi’an Polytechnic University,Xi’an 710600, China)

Abstract; In order to solve the problems of manual marking and low efficiency of multi-point measurement in traditional
structural vibration displacement measurement methods based on computer vision, the research group proposed a
structural multi-point vibration displacement measurement method based on Sparse Optical Flow. Aimingat the problem
that in traditional vision-based displacement measurement methodsneeded to use artificial markers, the research group
usedvirtual markersmeasurement method to extract features from images as virtual markers, which could be chosen based
on the scene. To tackle the issue of multi-point synchronous measurement, multi-point synchronous vibration
displacement measurement was realized by combining Sparse Optical Flow and feature point detection algorithm. A three-
layer steel frame structure was constructed in the laboratory for experimental validationto carry out the horizontal
displacement measurement experiment of feature points. The measurement results of the method proposed by the research
group were compared with those measured by traditional displacement sensors. Subsequently, the vibration displacement
of the five characteristic points of the spring in the vertical direction was measured on the laboratory shaking table. The
experimental results show that the proposed method can simultaneously measure the vibration displacement data at
multiple positions, with a maximum error of 0.4 mm, meeting the accuracy requirements for measurement and
application.
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Figure 1  Structural multi-point vibration displacement

measurement system based on Sparse Optical Flow
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Figure 2 Experimental site layout of

three-story steel structure frame
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Figure 3 Comparison of horizontal displacement
between measurement method proposed by

research group and displacement sensor

2.2 IRHHEHELXR
2.2.1 PR3 R I S R T

W TEIR N & b He— A 00a, sai b mi
—ANEY), ARl G 4L E M 10 Hz (1958 57 ] 34 il
Wl RS) . PRALR S TR G E 45 2
SRS LRSI 7 2 I R 2l o) A rp s A B4 A
MRS . R T B e TR G I IA A I 7 1 2 45
[l A B 1 BE T, IR R B 5 A UbR JC R AE
MHT ARSI 5, [ 4 TR R SRR 5 AN FRAE A
A

FHE AL
FFIE 2

FFAE A3

— A 4
FFAE S

B4 3RS MFEEEE

Figure 4 Five feature points position of spring
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curves of five feature points of spring
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Figure 6  Spectrum diagram of five

feature points on spring
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