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Research of micro-Vibration Quantification Technique for

3Dimensions based on a Neural Network

Ha, Sung Chul

Department of Energy Plant Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

A non-contact 3-dimensional measurement method which can
distinguish vibrations of major axis, such as X, Y, and Z axises is
proposed, and its performances are validated. In order to clarify the
vibration types for the major axises, an artificial neural network was
used. Before measuring the vibrations, sets of artificial images were
generated in three dimension. A stereoscopic reconstruction was made
for the images by the use of the camera parameters. The camera
parameters were obtained in a stereoscopic arrangements, and were
used for generating the artificial images. Using these parameters,

three-dimensional displacements of the object target which can be
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obtained via three-dimensional PTV technique were reconstructed, and

measurement performance was evaluated.

KEY WORDS: Vibration ®&; PTV UAI4H<A); Neural Network <3417
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Figure 2.1 Rotation by X,Y and Z axis fora,(,k
[source : Doh, et al. 2001]
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Figure 2.2 Relations between absolute and camera's coordinate

system

[source : Doh, et al. 2001]
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Figure 2.3 Definition of 3 dimension for particle position

[source : Doh, et al. 2001]
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[source : Doh, et al. 2001]
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3D distance [mm]

Figure 2.8 Hybrid fitness function used for sorting the most

probable candidate from the candidate group database

[source : Doh, et al. 2001]
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Figure 2.9 Definition of particle neighborhood[PN]
[source : Doh, et al. 2001]
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[source : Mitchell, 19971

wele] AFHQl mae Qlzk Ty A A S4e] /]Be Fol Fig,
1

27



calibration Ho]E <]

=
1

7] "lelH

==
=

A2l W

of wel, ¥H

A= 100%

3

deolgel o

%
or

Rt
o

XA
)]

R

A

B

4
o

i
—

o1

o}
N

Network

Neural

2013)

28



3.1.1 Back-propagating Algorithm(Rumelhart,1986)
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= o] 83}t (Rumelhart et al.,1986)
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Figure. 3.2 The structure of Back—-Propagating algorithm

[Source : €3, 2013]
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3.1.2 Sigmoid function
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Figure. 3.4 The application of Neural Network

[Sourece : I et al.(2015)]
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Figure. 4.2 Neural network study error ratio(10%~20%)
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