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Introduction: finite element modeling
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Methodology: surrogate modeling
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Methodology: multi-fidelity modeling

High-fidelity model Low-fidelity model
V-(or)=0 V-(opr) =0
V-(u—rVp) =0 We use multiphysics!
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Methodology: 2D models

Under axial loading

Initial condition Under shear loading
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Methodology: 2D models
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3D model

Methodology
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Methodology: 3D model
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Results and discussion: 2D model

(2D axial tests with one nodal output)

(2D shear tests with five nodal outputs)

-e= DL -e- DL
-m= GB -m- GB
—e— HML-DL —e— HML-DL
101 —s— HML-GB 10* 1 —=— HML-GB
0 |
100+ 10
w L
wn wn
= =
10—1_
10—1_
10—2_
1072

11 15 19 23
Number of training samples

11 15 19 23 27

Number of training samples

17" International Symposium

on Computer Methods in Biomechanics
and Biomedical Engineering and

5" Conference on Imaging and Visualization

Www.cmbbe-symposium.com

27

ssajjadinia@unibz.it




Results and discussion: 3D model

#High-fidelity Surrogate model
training samples DL-1 HML-1 DL-2 HML-2
13 0.055 0.009 0.033 0.015
26 0.047 0.034 0.049 0.011
39 0.174  0.049 0.060 0.016
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loss

Results and discussion: 3D model
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Conclusions
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Benefits Implementation efficiency.
Performance increase.
8 to 19 times faster.

Limitations  Application of two numerical models.

Longer training of the 3D model.

Requiring tuning.
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