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What is Image Segmentation

P 0.6 sheep
P 0.3 dog
P 0.1 cat
P 0.0 horse

Semantic Segmentation
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Object Detection Instance Segmentation
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What we are working with

Original Image (RGB)

19 Tissue type

Source: https://link.springer.com/chapter/10.1007/978-3-030-23937-4 2
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https://link.springer.com/chapter/10.1007/978-3-030-23937-4_2

What we are training

Two image segmentation models

— Simple U-Net
— Binary segmentation
— RGB images as input, pixel-level mask as output
— U-shaped, encoder-decoder, skip connections

— Attention U-Net
— Enhanced version of U-Net with attention mechanisms
— Deeper U-shaped network

— Loss Functions
— BCE Loss (50%) - Doesn’t work well for small objects
— Dice Loss (50%) - Weird probability scores
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Simple U-Net

Training and Validation Loss

Training the models
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Attention U-Net
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Models evolution - Epoch 5

Model Comparison - Epoch 5
Top Row: Probability Maps | Bottom Row: Binary Masks
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Models evolution - Epoch 10

Model Comparison - Epoch 10
Top Row: Probability Maps | Bottom Row: Binary Masks

Original Image (Probability) (Probability) Ground Truth
e » =

EATS. AL SN AN A -~

]

v w
L 4
é‘).‘.?’ a & ‘ K ® @ o |
)
'P "’jl‘ »”® R ‘

-

£
\

. <o
@ ..

Ground Truth

University of \
Zurich



University of
Zurich

Original Image
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Models evolution - Epoch 15

Model Comparison - Epoch 15

Top Row: Probability Maps | Bottom Row: Binary Masks
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Models evolution - Epoch 20

Model Comparison - Final Model
Top Row: Probability Maps | Bottom Row: Binary Masks
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Nucleil expansion
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Voronoi Polygons

Ground Truth + Detected Centroids Voronoi Segmentation

Original + Centroids
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Thank you

Original Image (Probability) (Probability)

(Binary Mask)
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