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Input images
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Target density
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Output mapping
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Output mapping (2)

Loss function

Sliding windows
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Nucleus types
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Nucleus classification

I Softmax

I Logarithmic loss

I Final classification
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Neighboring Ensemble Predictor
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CNN parameters

I Input: hematoxylin (color deconvolution) for detection, RGB for
classification

I ReLU, dropout, augmentation (90◦rotation, flip, multiplicative color
noise in HSV, shift), random initialization
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Nucleus detection precision/recall
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Nucleus detection example

11 / 17



Classification and detection example
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Classification and detection example (2)

13 / 17



Classification and detection example (3)
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Nucleus classification F1 score
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Combined detection and classification results
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Timing

I 1000×1000 pixels takes 47.6 s on a CPU
I 60000×50000pixels = 750 tiles = 50 min/slide
I likely much faster on a GPU
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