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State	of	the	art	deep	learning	models ….								can	encode	5lexible	priors	as	multi	loss	functions	[2]

Uncertainty	In	Medical	Image	Analysis
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Generally,	set	
via	grid	search

Could	be	set	based	on	
model’s	uncertainty	[3]?	
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Uncertainty	Driven	Multi	Loss	Function

Classi&ication Segmentation Topology Geometry

L
total

(x; ✓,�
c

,�

s

,�

t

,�

g

) = L
c

(x; ✓,�
c

) + L
s

(x; ✓,�
s

) + L
t

(x; ✓,�
t

) + L
g

(x; ✓,�
g

)

Lc(x; ✓,�c) =
1

�

2
c

KX

k=1

�Ck logP (Ck = 1|xp; ✓) + log �

2
c .

Ls(x; ✓,�s) =
1

�

2
s

X

p2⌦

LX

r=1

�S

r
p logP (S

r
p = 1|x, ✓) + log �

2
s Lg(x; ✓,�g) =

1

�

2
g

X

p2⌦

LX

r=1

X

q2Np

S

r
p

����log
Pt(S

r
p |xp; ✓)

Pt(S
r
q |xq; ✓)

����Bp,q + log �

2
g

Lt(x; ✓,�t) =
1

�

2
t

X

p2⌦

LX

r=1

�S

r
p logPt(S

r
p = 1|x, ✓) + log �

2
t .

Per-Term	Uncertainty

Validation	And	Performance
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Dataset

• Warwick-QU	Colon	Adenocarcinoma	Dataset	[4]	
• 70	Training	/	15	Validation	/	80	Test	Images	
• Image	and	Pixel-Level	Annotation	
• All	models	were	randomly	initialized	

Penalty	Terms	Trade-OffMulti	Loss	vs	Single	Loss Uncertainty	Driven	Trade-Off
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+3%	classi5ication	accuracy	
+6%	pixel	accuracy

Minimal	change	in	performance	
when				varies	by	+/-	20%�
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Smooth	Object	Boundaries

Connected	neighbours	with	
different	labels.

Connected	neighbours	
sharing	a	label.

Multi-Region	Interactions
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Uncertainty-Based	Predictions
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