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Deformation modes in eight image clusters
Eight image clusters represent four named deformation mechanisms and three developing states. This atlas records the
reported assignments and the reference mechanisms that were not recovered.

Cluster assignments and deformation modes
Four named mechanisms, three developing states and two unrecovered reference modes.

NAMED MECHANISMS DEVELOPING STATES
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Crossing
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A composite
pattern.

1 group

Distorted X
C3 C4

2 image groups / 1 mechanism

C7 Initial regions

Little developed structure

C6 Emerging trail

A partial region pattern

C5 Developed trail

A more continuous trail

These three labels describe
developing regions, not three
additional mechanisms.

NOT RECOVERED

2 of 6 reference mechanisms y Horizontal V 4 of 6 recovered
Mechanism coverage, not accuracy

Illustrative maps, not strain fields. Table 1 · Singh et al. · DOI 10.1177/20414196241281069.

Cluster-to-mode interpretation
Plastic-hinge tracing follows regions across deformed
configurations. The atlas separates visual groups from
mechanical interpretations: three symmetric modes
have one cluster each, distorted X spans two clusters,
and three groups describe developing regions rather
than additional mechanisms.

Dataset and training procedure
Five load cases generate 1,847 frames from a 7 × 8-cell
honeycomb. Augmentation creates 10,000 images, each
supplying 4,096 intensities. An elbow analysis selects
eight K-means groups. Further augmentation balances
each group to 3,000 examples. Logistic classification
uses a shuffled 60/20/20 split, cross-entropy and
stochastic gradient descent.

Classification and mode coverage
With learning rate 0.001, batch size 64 and 100 epochs,
test agreement with cluster labels is 88.08%. The study
also recovers four of six reference mechanisms. Neither
measures performance on an unseen geometry. The y
and horizontal-V mechanisms are not recovered;
independent mechanical review remains necessary.Schematic interpretation guide

Compare the four mechanism cards with the separate developing-state column. The pixel maps are invented
examples, not original simulation images. C3 and C4 share one interpretation; C7, C6 and C5 describe different
degrees of development, not a measured time series.
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