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Develop	a	digital	pathology	platform	to	facilitate	wider	adoption	of	
whole	slide	imaging	and	the	use	of	digital	pathology	analysis	by	the	

cancer	research	community.

Platform	will	support:

• Visualization	of	WSIs	from	multiple	vendors

• Annotation	tools	for	pathologists

• Plug	in	architecture	to	allow	integration	of	algorithms

• Multimodality	support

• Creation	of		an	archive	of	richly	annotated	datasets

• Evaluation	and	validation	of	algorithms	on	benchmarked	datasets



File	formats	supported:
Aperio (.svs)
Hamamatsu	(.vms,	.vmu,	.ndpi)
Leica	(.scn)
MIRAX	(.mrxs)
Sakura	(.svslide v2.6)
Generic	tiled	TIFF	(.tif)
Generic	BigTIFF (.tif)
Generic	JPEG	2000	(.jp2,	.jpc)
DICOM	(.dcm)
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Annotation	Tools



Multi-modal	imaging
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Biomarker	QuantificationColor	Normalization Auto	TMA	spot	extraction

Out	of	Focus	Detection

Automatic	registration
- Understanding	cognitive	challenges	informs	use	cases
- Identifying	useful	leverage	points	and	‘design	seeds’
- Improving	usability	by	modifying	interface

Human	Factors	Engineering Opensource	- Github

Stain	Analysis

PIIP	algorithms	&	plugins



Plugins	and	the	SDK
• Written	in	C++	
• Support	for	ITK	and	openCV
• CMake is	used	for	compilation,	doxygen documentation
• Algorithm	developer	is	shielded	from	details	of	file	structure
• SDK	provides	utilities	to	efficiently	access	pixel	data

Tile	access	– colour	manipulation Pixel	access	– morphology



Plugins	and	the	SDK

• Pipeline	consists	of	a	chain	of	kernels
• Kernel	objects	carry	out	specific	tasks
• Each	kernel	may	have	parameters	which	can	be	set	
using	controls	exposed	in	the	user	interface

• Kernels	can	also	access	image	metadata
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Example	plugin:	tissue	finder	

Plugins	loaded	from	a	drop	down	menu



Example	plugin:	tissue	finder	

Widgets	available	for	user	input



Example	plugin:	tissue	finder	

Several	options	for	output	of	processing	results



Play	Video



github.com/sedeen-piip-plugins/



In	the	pipeline….

• Improved	support	for	Matlab routines
• Mechanism	to	call	Python	procedures	from	plugin
• Distributing	SDK	to	a	wider	research	community
• MacOS and	linux versions
• Support	for	web	based	image	tile	servers
• Collection	of	datasets	for	validation



Curated	Datasets

• Collect	image	databases
• Richly	annotated	by	
pathologists

• Develop	ontologies
• Benchmark	datasets

John	Tomaszewski,	MD,	MASCP	

Michael	Feldman,	MD,	PhD	
Ulysses	Balis,	MD	

Images	and	annotations	made	available	through	Pathcore Web



Test	case:	Ki67

“Developing the Quantitative Histopathology Image Ontology (QHIO): A case study using the hot spot 
detection problem”
Metin Gurcan, John Tomaszewski et al, Journal of Biomedical Informatics, 2017, 66:129–135



Task Deliverables Y1 Y2 Y3 Y4 Y5

Improve	Plugin	Framework New	version	released	Dec	2016,	4	
updates	in	2017,	distribution	mechanism	
established

Documentation	and	
Training

SDK	documented,	2	training	sessions	for	
developers

Add	existing	algorithms Cell	segmentation,	stain	normalization,	
out	of	focus	detection,	biomarker	
quantification	

Rad-pathology	co-reg Manual	pipeline	established

Algorithm	Evaluation

Create	image	repository Pathcore Web	made	available

Accrual	of	annotated	WSIs Collection	of	Ki67	WSIs	in	progress

Otology	creation J	Biomed	Inform	publication	on	QHIO

Conference	Demos MICCAI	2016	workshop	on	pathomics

HCI	feedback Report	on	GUI	from	HCI	expert

Organize	Grand	Challenge



Visit	us	at:	www.pathiip.org


