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Histology images

» Hematoxylin (nuclei, blue) & eosin (extracellular matrix and
cytoplasm, pink)

» Task: find and segment cell nuclei — counting cells, diagnostics
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Poisson distribution
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Binarization -

» Calculate

Poisson modeling

histogram

» Model as a Poisson mixture (i = 1)

h(i) = Py x p(i|0) + Py x p(i|]1)

» find threshold t minimizing KL divergence between model and

histogram
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Binarization Graphcuts
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» maximum log likelihood unary term

D(L(x,y): In (x,y)) = —np(Iy (2,y)]j = {0,1))

> edge term

V(L(z.y), L(z". ) = n(L(z.y), L(z". )
Xexp( Un(z,y) = In (2, y)})

Q(J'L

with 1 = [L(x,y) # L(X',y')]
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Binarization results
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Seed detection

» LOG f”ter Lci(’l,“,,uj(.au ya) = LoG(x,y: o)

Gz, y;0) n O*G(x,y;0)
Ox? oy?

LoG(z,y;0) =

» multiscale
Ry (z,y) = argmax {LoGyorm(z,y;0)*In(x,y)}

o i':[o'm in, TMAX ]

where gy ax = max{ iy, Min{omax, 2 X Dy (z,y)}}.

Dyis a distance map
» seeds = local maxima, impose minimum size

» local-maximum clustering
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Segmentation refinement

> Segment individual cells

» GraphCuts, a-expansion

V(L(z,y), L(z",y)) = n(L(z,y), L(z,y))
x exp(—|In (z,y) = In (2. y")])
where
Const, if L(z,y) # L(2',y)

n(L(z,y), L2, y)) = {O if Liz,y) — L(a', ).

» Unary term - log likelihood for a Gaussian shape model

G(z,y; pi, i)

(x,y) pixels with LoG weights

> to speed-up, group cells by graph colouring (e.g. 8 colors for 123
cells)

> iterate until convergence
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Segmentation results

10/13



Computer-Assisted Editing

» merging, splitting, automatic refinement
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Results

Correctly Segmented Cell
Under-segmentation
Over-segmentation

@ Binarization Error
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Results (2)




