PARIS
LODRON
UNIVERSITY
SALZBURG

Intrinsic Correspondence of Classification Ground Truth
and Image Content on the Example of Endoscopic Images

Johannes Schuiki e Andreas Uhl

Paris Lodron University of Salzburg
Department of Artificial Intelligence and Human Intertaces

\. J

ADbstract

On what basis class labels (“ground truth”) get assigned to images heavily depends on the application scenario, sometimes even without visual in-
spection of the data. Therefore, it can be of interest to evaluate whether distinguishing intrinsic structures exist within the image data. In this study,
it is investigated if images from five small-scale endoscopic datasets where class labels were assigned based on domain-specific criteria can be algo-
rithmically clustered into the desired classes. The image classification task is treated as a clustering comparison problem by comparing ground truth
labels with clustering results derived from a variety of image representations.
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How to assign ground truth?
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Research Question: Do labels correspond to visual content?

Why not just train a classifier?

Answer: Ideally, we want to find a “natural representation” of images and avoid learning something unintended by force
— intrinsic correspondence

Approach for measuring the “intrinsic correspondence”

- raw pixels
PeA Compare cluster
-MobileNet ﬁ labels with ground
- MobileViT truth labels using
= Adjusted Mutual
Vector Cluster Infomation (AMI)
Representation Vectors

Results
Polyp-HM Celiac-NBlI Polyp-HD
0.5 A 0.5 - T 0.5 - i
0.4 - 0.4 - + 0.4 - - B
S 0.3 L S 0.3 _ B m ._ I i B S 03 i_ i I i I B
<52 - B . <, i P BFR BN b <, II N H"lIR
i il H W P 0 F 0 J:) iifFEE
_I LI L I b N ql—_J ik il . LR L DL
raw pca DL1 DL2 DL3 DL4 DL5 DL6 DL7 r pca DL1 DL2 DL3 DL4 DL5 DL6 DL7 raw pca DL1 DL2 DL3 DL4 DL5 DL6 DL7
Bl kmeans clustering spectral clustering pca = first 108 PC DL2 = tinynet DL4 = resnet50 DL6 = efficientnet

hierachical clustering

raw = pixel vectorization

DL1 = mobilenetv3

DL3 = vit tiny patchl6 DL5 = resnetl8 DL7 = mobilevit

Discussion / Conclusion

» not all image labels reliably reflect the underlying visual characteristics

» expert-assigned labels do not always pertectly correspond to visual con-
tent (harmonizes with existing literature on inter-rater-variability)

» moderate to high correspondence (AMI > 0.4) between ground truth
and clustering results for biopsy based labeling
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» approach for measuring “intrinsic correspondence” limited by absence
of universally optimal “natural representation”

This work has been partially supported by the Salzburg State Government WISS2025 Research and Transfer Lab on “Artificial Intelligence in BioMedical Image Analysis (AIBIA)".




