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Using	a	fully	convoluUonal	network	(FCN)*	
with	a	single	upsampling	layer	

1.	Tissue	SegmentaIon	

*	J.	Long,	E.	Shelhamer,	and	T.	Darrell,	"Fully	ConvoluUonal	Networks	for	SemanUc	SegmentaUon,”	
CVPR	2015.	
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2.	Stain	NormalizaIon	
Source	Image	 Target	Image	 Normalized	Image	

h=p://www.warwick.ac.uk/bialab/socware/sntoolbox				



3.	Tumor	SegmentaIon	

*	Ronneberger,	Fischer,	&	Brox,	"U-Net:	ConvoluUonal	Networks	for	Biomedical	Image	SegmentaUon,”	
MICCAI	2015.	

A	variant	of	U-Net*	implemented	in	TensorFlow	



•  20,000	RGB	patches	of	size	428×428	at	
magnificaUon	10×	
•  12,000	taken	from	normal	images	

•  8,000	from	images	with	metastasis.	

•  90%	for	training	and	10%	for	validaUon	

•  The	network	was	trained	for	more	than	50	
epochs	with	batch	size	10	with	cross-entropy	as	
the	cost	funcUon	

Training	
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