B A A1 T ] Applied Mathematics and Mechanics
44378 202347 A Vol.44 ,No.7,Jul. 2023

© N FHHCF R % 9 %6 4% 1SSN 1000-0887 http ://www.applmathmech.cn

ETRENMSEBEMBERINNESEWEFTFEETE

EFHEL, &R, Ko=, B K, KEKR

(FERREE I MR2ABE, TR 400044)
(HRFI BB k)

TE. AXZahEum Ve R S5 B8 T — R EE TR BT PR RHL 28 2% =T $58 B 3l A 45 o 2 A b e U vk e AR
i BREEH4 IRA AR P ] BE R IR 3RS SR A IR B0 12 g o7 e AR A B T AR 8, LV R i Krylov 23 [ 48
TR T PR XA BT R B, Sy T W) SRS AR A RS T I R B A AR T2 Il 28 2 i s R PR B DL AR PRI 25 2% 2 B
BVNGARIS BRI TEES | WA W BRSE A [ A% B 0 5 T T 22 Wi 0y 5 4 (IR 2 B Bl 5 20 A S B 0 B 25 4
— IR A B THRAE T — M HESE S 1 4 SRR TR DL T S5 R A [ o B 4 SO IRV A AR B, e T 42 th i B 2R AR
o g5 k.

X % . gWReEIRA; BREMEIVE;  Keylov FASRIBEIRERY,  REPLERAR;  BdEIRSH

FESES. 032 XERRERAD: A DOI; 10.21656/1000-0887.430384

A Digital Twin Method for Dynamic Structures Based on
Reduced Order Models and Data Driving

WANG Qingshan, YAN Bo, CHEN Yan, DENG Mao, CAI Yuanbin
( College of Aerospace Engineering, Chongqing University,
Chongqing 400044, P.R.China)
( Contributed by YAN Bo, M.AMM Editorial Board)

Abstract: A digital twin construction method based on the reduced order model library and machine learning
was proposed for structures under dynamic loads. Firstly, the high-fidelity finite element models were estab-
lished according to the possible damage states occurring during the service of the physical structures. Secondly,
the Krylov subspace order reduction method was used to reduce the orders of the models and the reduced order
models were assembled to a library. Finally, the random forest machine learning algorithm was used to train the
model selector, infer the current state of the physical structure through the sensor data from the structure, and
then drive the digital twin to evolve with the physical structure. A physical frame structure was designed and
manufactured to simulate the damages of different degrees at different points, and verify the proposed digital

twin construction method for dynamic structures.
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Fig. 8 Strain distributions at typical moments predicted by the digital twin of the frame structure
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