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Supplementary material for “Uncertainty-Aware Multiple-Instance Learning for Reliable
Classification: Application to Optical Coherence Tomography”

Appendix A. Analysis of most uncertain B-scans

In this section, we analyze the most uncertain B-scans in the
Topcon (external) test set, of which the contributions to volume-
level outputs were reduced the most.

The analysis was done on the first percentile of B-scans with
the highest ordinal entropy (n = 1,516). We subsequently con-
sidered the embeddings (the latent features before the fully con-
nected layer in the first 2D ResNet-18 model of the MIL+UBIX
ensemble) of these B-scans and reduced the dimensionality us-
ing t-SNE (Van der Maaten and Hinton (2008)). This resulted
in the plot in Fig. A.1. We also looked at this first percentile
of most uncertain B-scans and reported for those B-scans if we
found any artifact or abnormality that was seemingly related to
image acquisition. In total we found 9 different types of such
artifacts (see the embeddings and examples per artifact type in
Fig. A2, A3, A4, A5, A6, A7, A8, A9 and A.10). Em-
beddings and examples of B-scans without any abnormalities
related to image acquisition can be found in A.11.

t-SNE does not perfectly separate all classes, possibly be-
cause the model was trained to separate AMD stages. Hence, its
features were mainly optimized for that task and not for artifact
classification. However, some artifact types are relatively iso-
lated from others, such as ”Blinking artifacts” and ”U-shaped
retina”.
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t-SNE plot of embeddings of the 1st percentile most uncertain B-scans
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Fig. A.1: t-SNE plot of the embeddings of the first percentile of B-scans with the highest ordinal entropy (n = 1,516). The types of artifacts and abnormalities related
to image acquisition are colored differently.
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1st percentile most uncertain B-scans
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Fig. A.2: t-SNE plot and examples for ”U-shaped retina” B-scans. There were 99 ”U-shaped retina” B-scans from 8 OCT volumes.
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t-SNE plot of embeddings from
"Blinking artifact" B-scans that are in the
1st percentile most uncertain B-scans
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Fig. A.3: t-SNE plot and examples for ”Blinking artifact” B-scans. There were 108 ”Blinking artifact” B-scans from 14 OCT volumes.

40
™
204
e .
. ° 4 ()
°
°
o~ 04 °
g °
é °
£ N
a @ . ° '
e
_40 4
-150 —-100 -50 0 50
Dimension 1
t-SNE plot of embeddings from
"Very noisy" B-scans that are in the
0 1st percentile most uncertain B-scans
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Fig. A.4: t-SNE plot and examples for ’Very noisy” B-scans. There were 22 ”’Very noisy” B-scans from 2 OCT volumes.
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t-SNE plot of embeddings from
"Shadow" B-scans that are in the
1st percentile most uncertain B-scans

0 Examples
g .
L]
20 L)
: »
] o
°
[}
~ 0
g . H
2 °
£ ®
£ L]
A ° e "
-20
@ °
[}
-40
-150 -100 -50 0 50
Dimension 1
Fig. A.5: t-SNE plot and examples for ”Shadow” B-scans. There were 82 ”Shadow” B-scans from 16 OCT volumes.
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Fig. A.6: t-SNE plot and examples for ”Diagonal retina” B-scans. There were 357 ”Diagonal retina” B-scans from 21 OCT volumes.
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t-SNE plot of embeddings from
"Partially inverted" B-scans that are in the
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Fig. A.7: t-SNE plot and examples for "Partially inverted” B-scans. There were 18 Partially inverted” B-scans from 1 OCT volumes.
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Fig. A.8: t-SNE plot and examples for ”Slightly noisy” B-scans. There were 14 ”’Slightly noisy” B-scans from 3 OCT volumes.



Dimension 2

Coen de Vente et al. | Medical Image Analysis (2023)

t-SNE plot of embeddings from
"Low contrast" B-scans that are in the

0 1st percentile most uncertain B-scans
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Fig. A.9: t-SNE plot and examples for "Low contrast” B-scans. There were 29 "Low contrast” B-scans from 3 OCT volumes.
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t-SNE plot of embeddings from
"Layers not discernible" B-scans that are in the
20 1st percentile most uncertain B-scans
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Fig. A.10: t-SNE plot and examples for “Layers not discernible” B-scans. There were 41 ”Layers not discernible” B-scans from 1 OCT volumes.
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t-SNE plot of embeddings from
"No image acquisition abnormalities" B-scans that are in the
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Fig. A.11: t-SNE plot and examples for "No image acquisition abnormalities” B-scans. There were 746 “No image acquisition abnormalities” B-scans from 55
OCT volumes.
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