J K I I C I Journal of the Korea Institute of Information and
Communication Engineering

X HEASS| =2X| Vol 26, No, 11: 1586~1591, Nov, 2022

e

DMD?Z |8t Kirchhoff-Love Ete| R E A al =x|3} 0|

1 =12* S11*
ARE - 2R AN
D

DMD based modal analysis and prediction of Kirchhoff-Love plate

Seong-Yoon Shin' - Gwanghyun Jo** - Seok-Chan Bae'"

"Professor, School of Computer Information & Communication Engineering, Kunsan National University,
Gunsan, 54150 Korea
2 Associate Professor, Department of Mathematics, Kunsan National University, Guansan, 54150 Korea

2 o

Kirchhoff-Love T (KLP) 7§42 5% 9l2jo] ghe uof 713t WPL 7145k @ defal ol Zolch. A,
frequency EoIQlo] 4 ZIEBHE TS SHABHE S 8 UF Futpe} DRRPES ToH: 2t Be] 152 of
o]

Z35=t| 2235t} thoFst m = B4 W E £ dynamic mode decomposition (DMD)+&= &-8-%] 2] data 7| ¥t B
t}. o] =704 %-2]:=DMDE 7|8FC & sine §-3 22 9] & Qtoll Q= KLPS| R E £4-& =35} -2
A AR S ARESEe] oj4tA o2 R E A A E P4 9] KLP 35 -3t 720,007 2] FDMC. =2 A/ &l 3
ZFoll A, 22 50071 9] 37 DMD 2] &2 918l Aezith f-2f= A2z o 2 dojZ DMD-modeE X 1L3ith &
3 DMDE &5}t0] KLP9] 315 of| &5l= A& 9l S a7%ich

ABSTRACT

Kirchhoff-Love plate (KLP) equation is a well established theory for a description of a deformation of a thin plate
under certain outer source. Meanwhile, analysis of a vibrating plate in a frequency domain is important in terms of
obtaining the main frequency/eigenfunctions and predicting the vibration of plate. Among various modal analysis methods,
dynamic mode decomposition (DMD) is one of the efficient data-driven methods. In this work, we carry out DMD based
modal analysis for KLP where thin plate is under effects of sine-type outer force. We first construct discrete time series
of KLP solutions based on a finite difference method (FDM). Over 720,000 number of FDM-generated solutions, we
select only 500 number of solutions for the DMD implementation. We report the resulting DMD-modes for KLP. Also,
we show how DMD can be used to predict KLP solutions in an efficient way.
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Table. 1 Relative errors between DMD-generated solutions
and FDM generated solution.
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