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Figure 1. Loading conditions for generating input data.
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Figure 2. Loading condition for data-driven equilibrium
analysis.
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Figure 3. Nodal displacements obtained by the the pro-
posed method (solid line) and the reference solution
method (dotted line).

6. bV

FHMERSEY O FIN RIS W IZ B \WT, B AN
MG oNEEE, BRUZEFMETSEZ NG
WEERD B FIRIZOWTERE L. ZOFER, T—X
D B RERIIE BRSO BRI, TOTF— & EME
T AT Z RO AMEL A B Z B TE L. S D

— 301 —



FHEOHEE UT, I —3 I iEEZ VTR E 2 W &
BLREE ULTERME Lz, ZoMBEIZ R BRvME% #EH
TBE, EAT v TIIEGMERN & AR ROREE W
SHEGREHBIIREINS Z 2R U, X512, RBRETF
HE, NTHIZERLUZT—XE2 AW N7 Z0HE Wi
MrZER U7z,

AFTlE, fiBOM~D, M T RAREL CiEmziT- 7.
YRS L ERICE AN, REFEEZEGELRLED NS
AN OREEIRNITHER T 2 Z L3RG TH 5.

B Z oW, BEEMHRERE, JST CREST Grant
No. JPMJCR1911 & & ORHIFE (17K06633, 21K04351) D Fh
HEZIF-EDTHB.

[B%& k]

D) REE WERES: TAh— 3V S ERHT—IERIE T — X it D H
UWRRED . A E M (2008).

2) M. Dalémat, M. Coret, A. Leygue, E. Verron: Measuring stress
field without constitutive equation. Mechanics of Materials, 136,
Article No. 103087 (2019).

3) R. Eggersmann, T. Kirchdoerfer, S. Reese, L. Stainier, M. Ortiz:
Model-free data-driven inelasticity. Computer Methods in Applied
Mechanics and Engineering, 350, 81-99 (2019).

4) R. Ibaiez, E. Abisset-Chavanne, J. V. Aguado, D. Gonzalez,
E. Cueto, F. Chinesta: A manifold learning approach to data-
driven computational elasticity and inelasticity. Archives of Com-
putational Methods in Engineering, 25, 47-57 (2018).

s HOT

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

R. Ibaiiez, D. Borzacchiello, J. V. Aguado, E. Abisset-Chavanne,
E. Cueto, P. Ladeveze, F. Chinesta: Data-driven non-linear elastic-
ity: constitutive manifold construction and problem discretization.
Computational Mechanics, 60, 813-826 (2017).

Y. Kanno: Simple heuristic for data-driven computational elas-
ticity with material data involving noise and outliers: a local ro-
bust regression approach. Japan Journal of Industrial and Applied
Mathematics, 35, 1085-1101 (2018).

Y. Kanno: Data-driven computing in elasticity via kernel re-
gression. Theoretical and Applied Mechanics Letters, 8, 361-365
(2018).

FE B ) — R VIRICIED K T — X b & O i O B .
543 [N - AT L R - Bl YR T T L, HAHSE
22,2020 4F 12 A, A 71 R

Y. Kanno: A kernel method for learning constitutive relation in
data-driven computational elasticity. Japan Journal of Industrial
and Applied Mathematics, 38, 39-77 (2021).

T. Kirchdoerfer, M. Ortiz: Data-driven computational mechanics.
Computer Methods in Applied Mechanics and Engineering, 304,
81-101 (2016).

T. Kirchdoerfer, M. Ortiz: Data-driven computing in dynamics.
International Journal for Numerical Methods in Engineering, 113,
1697-1710 (2018).

A. Leygue, M. Coret, J. Réthoré, L. Stainier, E. Verron: Data-
based derivation of material response. Computer Methods in Ap-

plied Mechanics and Engineering, 331, 184-196 (2018).
A. Leygue, R. Seghir, J. Réthoré, M. Coret, E. Verron, L. Stainier:

Non-parametric material state field extraction from full field mea-
surements. Computational Mechanics, 64, 501-509 (2019).
S. T. Roweis, L. K. Saul: Nonlinear dimensionality reduction by
locally linear embedding. Science, 290, 2323-2326 (2000).

— 302 —



