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Shape representation is important in structural experiments as well as in nonlinear structural analyses such as
Finite Element Method (FEM). However, it is particularly difficult to show the buckling deformation precisely
and visually when the experiment is being conducted. Because of the good interpolation abilities of artificial
neural network, the authors of this paper have surveyed its effectiveness in shape representation for shear buckling
deformation. The recognition targets are the buckling eigenmodes of a square plate, which were obtained by
using ABAQUS. The objective of this work is to determine how to represent the three dimensional deformal
surface, such as for buckling deformation, in case that the number of training data is limited.  This paper
primarily describes the development process of the network and the appropriate selection of the training data.
Although the recognition-targets in this study are idealized numerical results obtained by FEM, the general

strategy is considered applicable to experimental results as well.
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Fig. 1 Analytical object of this study

Fig. 2 Finite element analysis model
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Fig. 3 Eigenmodes with respect to shear buckling
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Table 1 List of the case study on network architecture
(This table shows the case #)

Eigen Numbers of the hidden units

Mode n=10 n=20 n=30 n=40 | n=50
i-11 1-12 1-13 1-14 1-15
1-21 1-22 1-23 1-24 1-25
1-31 1-32 1-33 1-34 1-35
1-41 1-42 1-43 1-44 1-45
1-51 1-52 1-53 1-54 1-55

O B WD

Table 2 Numbers of the training data and
their selecting direction

Case #| FEigen | Data # | Direction Line
Mode (Degrees) | Density
2-31 3 105 0 Coarse
2-32 3 147 0 Fine
2-33 3 89 45 Coarse
2-34 3 131 45 Fine
2-35 3 89 135 Coarse
L 2-36 3 131 135 Fine
2-41 4 105 0 Coarse
2-42 4 147 0 Fine
2-43 4 89 45 Coarse
2-44 4 131 45 Fine
2-45 4 89 135 Coarse
2-46 4 131 135 Fine
2-32° 3 147 + 14 0 Fine
2-34’ 3 131 + 141 45 & 135 Fine
2-36’ 3 131 + 14| 135 & 45 Fine
2-42° 4 147 + 14 0 Fine
2-44’ 4 131 + 14| 45 & 135 Fine
2-46’ 4 131 + 141 135 & 45 Fine
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e) Case 2-35, 2-45

b) Case 2-32, 2-42 (only @)
Case 2-32', 2-42’ (@+QO)

d) Case 2-34, 2-44 (only @)
- Case 2-34", 2-44’ (@+O)

f) Case 2-36, 2-46 (only @)
Case 2-36°, 2-46’ (@+QO)

Fig. 4 . Selected data for training
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Fig. 14 Recognition result and error distribution
(4th eigenmode)
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