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Challenges in AI for Histopathology

(C1) Whole slide image of size ∼ 100k × 100k

(C2) Sparsely annotated and small datasets [2]

⇝ Use generative AI for data augmentation
⇝ Generate large images to capture long range correlation
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DiInnite: A Diusion Model for Histopathology

Diusion Models are:

" capable of generating high quality diverse data [3], [4]

" theoretical well dened [5]

% slow at sampling time [6]
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DiInnite Training

Semi-supervised training on tiles:

Use a mixture of 5k labelled tiles of 4 classes and 250k
unlabeled tiles leveraging classier-free guidance [7]

Supervised training on masks:

Train a second diusion model on segmentation masks

Generate image with mask guidance:

Use the synthetic mask to guide the image generation
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DiInnite Sampling
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Comparison to DiCollage [8]

Quantitative evaluation:
Improved Precision ↑ Improved Recall ↑

DiCollage 0.94 0.22
DiInnite 0.98 0.44

No tiling eects:

DiInnite ←→ DiCollage
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DiInnite Samples
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DiInnite for Data Augmentation

Classifcation:

IH1 IH2 IH3 PCam-327K

Drift components - Patient change Patient change Patient change
Dierent center Dierent center Dierent center

Indication change
Lower resolution

Trained Real 0.846 ± 0.005 0.733 ± 0.021 0.598 ± 0.049 0.60
Trained Synthetic 0.747 ± 0.025 0.753 ± 0.005 0.699 ± 0.002 0.68
Trained Augmented 0.852 ± 0.007 0.732 ± 0.027 0.637 ± 0.025 0.63

Segmentation:

IH2

Trained Real 0.614 ± 0.009
Trained Synthetic 0.471 ± 0.039
Trained Augmented 0.710 ± 0.021
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Challenges in AI for Histopathology
(C1) Whole slide image of size ∼ 100k × 100k ...

(C2) Sparsely annotated small datasets "

What about privacy?

Visual evaluation Quantitative evaluation [9],[10]

A ↑ CT →

tiled resized tiled resized

DiCollage 0.89 0.97 11.02 7.00
DiInnite 0.86 0.98 9.61 11.56

Good enough [11]?
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Thank you!
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