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Measurement of Low-Frequency Vibrations of Structures

Using the Image Processing Method

Ki-Young Kim and Moon K. Kwak

Abstract

This paper

is concerned with the measurement of low-frequency vibrations of

structures using the image prbcessing method. To measure the vibrations visually, the
measurement system consists of a camera, an image grabber board, and a computer.

The specific target installed on the structure is used to calculate the vibration of

structure. The captured image is then converted into a pixel-based data and then
analyzed numerically. The limitation of the system depends on the image capturing
speed and the size of image. In this paper, we discuss the methodology for the

vibration measurement using the image processing method. The method enables us to

measure the displacement directly without any contact. The resolution of the vibration

measurement can be refined but limited to the sub centimeter displacement.
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Fig. 1 Experimental Setup
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Fig. 3 Vibration Measurement Program
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Fig. 4 Time History of Displacement
Measurement
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Fig. 5 Vibration Measurement Using PZT
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Fig. 6 FFT Power Spectrum Density Curve

4. 59 2 Ag

-506-



efollM wids EAC AHE AL ==Y
AR = Bl elate] WEtA "o ol FA

|
4e A% s 9ol Hol BHF ZHo)
AgA gk A B ATME v2d 93
A 7l g AZ BHe fdee 4238 ®
NEe BARE &4 A £ e YRS
AEetRch o] T2 e FHL A4E EAY

=
Z2aYe £4% 4 At Rolth @ st
ERF

Ae WS = wAoly] W ESYo] nA
ol o} Hr} Bg AE AZo] st}
B ATAE, o]F ZA9 FA FAL o} T
229 AEL ZHste YL AMsy) Yaq
4248 EARY BAAES HA ETAs: dme
zo Agd A5 Az BYS AANGAT
g A% PRI 4d AME Rase do
A AES =A% 94 HolHE FFT ¢ud2
o2 A4d AFF @ vlwste] 4L o4
AF 2Ho] HEuse AF Ao BIIS g
z&89ad

[1] o4, FEF, “HeHelE o848 VE2H
W AW, 2870F FEUI =8 p 3207~
329, 2000. 11

[2] Al L HEA,

o]
%, ‘GPS 43}

[3] &%, “Visual c++& o] &3 Uixg A
g”, Aloldl m]o

-507



