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Sample preparation

Image acquisition

Nanozoomer (Hamamatsu) whole-slide scanner
320 slide loader, 35 s / slide (area: 15 mm × 15 mm), 
0.23 μm/pixel.  One image  ~ (100K x 100K pixels)

Digital pathology : Big image Data

Kurabo AS-200 auto slide preparation system
100 slides / hour

+/-   2 GByte / image 

200 GByte/hour                     5TByte/day  



Objective : to make life easier for both life scientists, pathologists, and computer scientists

- Continuous development since 2010

- Academic project but industrial-grade software 
(modern & proven software libraries, user-driven, code quality control,…)

- General-purpose 

- A rich internet application (web-based) 
- Google Maps-like visualization of digital slides
-  Collaborative, semantic, annotation of regions of interest
- Semi-automated analysis 

- Generic machine learning algorithms
- Proofreading

- User-authentification for secure sharing of images, annotations, results 

- Documented, Free and Open-source since January 2016  (www.cytomine.be)
A computer software with its source code made available with a license in which the copyright holder 
provides the rights to study, change, and distribute the software to anyone and for any purpose. 





– Documentation wiki
(doc.cytomine.be)

– User guide
– Open REST API
– Open source code

– Extensible
– Interoperable

 

•               

                    :  Fully open

http://beta.cytomine.be/restApiDoc/?doc_url=http://beta.cytomine.be/restApiDoc/api


                features : 
Organize and centralize on the web

       Create and manage multiple projects :

– Upload images to centralized server or keep data local  (distributed image tile servers)

– Support for various formats (TIFF, JP2000, Aperio SVS, Hamamatsu NDPI/VMS, 3DHistech MRXS, Leica SCN, Roche TIF...)

– Users with authentification (e.g. LDAP), access rights, and roles

– Specific ontologies with user-defined, vocabulary terms

...

...



– Explore large (>gigabyte) images at multiple resolutions, remotely

– GoogleMaps/OpenStreetmap browsing style (zoom in/out, pyramid tile-based)

1 tissue slice = 35000 x 30000 pixels (0.23µm/pixel) 4 fluo channels 83000 x 100 000 pixels = 4 x 16GB image
            (image from O.Söderberg group, Uppsala)

                features : 
Visualize multi-gigapixel images

http://beta.cytomine.be/#tabs-imagemergechannel-20475571-84225416-
http://beta.cytomine.be/#tabs-image-75609-75981-


– Annotate images using various drawing tools, with user-specific layers

– Describe ROIs with ontology terms  

– Describe images and ROIs with any key-value properties or text description

 

                features : 
Semantic annotation

http://beta.cytomine.be/#tabs-image-75609-75981-


– Text search (projects, images, annotations)

– Visual search (CBIR) of regions of interest and ontology term suggestion

 

Marée et al., Incremental indexing and distributed image search 
using shared randomized vocabularies, Proc. MIR 2010

                features : 
Search

http://beta.cytomine.be/#tabs-image-67-377620-7614662


–     Share images through simple URLs  

– Share and comment annotations through simple URLs & e-mail mechanisms 

 

http://beta.cytomine.be/#tabs-image-83151073-86503947-

http://beta.cytomine.be/#share-annotation/77044 

                features : 
Share

http://beta.cytomine.be/#tabs-image-83151073-86503947-
http://beta.cytomine.be/#share-annotation/77044


User A

User B

                features : 
Live broadcast



  
Object classification

Tissue segmentation

Landmark detection

Dumont et al.,VISAPP  2009
Marée et al., ISBI 2014
Leroi et al., Oncotarget 2015

Vandaele et al., Submitted
Huang et al., IEEE TMI 2015

Marée et al. Pattern Recognition Letters 2016 ; ISBI 2016
Delga et al., 2014 ; Jeanray et al., PLoS ONE 2015 ; 

                features : 
Semi-automated analysis using machine learning 

and proofreading

http://beta.cytomine.be/#tabs-image-67-377608-2099022
http://current.cytomine.be/#tabs-review-7873585-7889452-
http://beta.cytomine.be/#tabs-image-23976970-24089147-


  

a: H&E mice lung cancer research (D.Cataldo's lab, GIGA-Research) @ ISBI 2014.
b: IHC mice lung cancer research (P. Martinive's lab, GIGA-Research) @ OncoTarget 2015.
c: Immunofluorescent mouse ear sponge assays in tumor angiogenesis.  @ Journal of Pathology 2015.
d: H&E Chondrostoma nasus sexual maturation research (Gennotte's lab, CEFRA). 
e: in situ hybridization assays in human breast cancer research (C.Josse's lab, GIGA-Research) @ BMC Cancer 2015
f: Human thyroid cytology (I.Salmon's lab, ULB Anatomical Pathology Department) @ ECDP 2016. 
g: Danio rerio embryo development (M. Muller's lab, GIGA-Research) @ PLoS ONE 2015.
h: Danio rerio toxicology research (M.Muller's lab, GIGA-Research) @ PLoS ONE 2015.
i: IHC renal ischemia/reperfusion research (F.Jouret's lab, GIGA-Research) @ Am J Transl Res. 2015. 
j: IHC in melanoma microenvironment research (P.Quatresooz's lab, GIGA-Research).
k: H&E in human breast cancer research (R. Longuespée, GIGA-Research) @ Methods. 2016

As of March 2016 :  > 200 registered users,   > 300 projects,   
> 21 000 images,  > 700 000 manual annotations
> 6 000 000 algorithm annotations

                   research applications : 



– Practical sessions in human & veterinary histology
– 2000 digital slides
– 50 « projects » (practical sessions)
– 4000 distinct students in 2014-2015
– 200 000 annotations created

   

                   education applications : 



– Free and Open-source                                  (www.cytomine.be)                 

– General-purpose using generic software design, web services, 
user-defined ontologies and machine learning for semantic annotation

– Fosters collaboration between life scientists, pathologists, 
teachers, and computer scientists

– Not universal but…
• Many potential direct applications 

(J. Pathol, Oncotarget, BMC Cancer, Am J Transl Res, PLoS ONE,…)

• Fully extensible (documentation, open API, source code repository)

– Future : 
• Research projects
• Cooperative (social economy) to provide services (support,...) 

and to coordinate development efforts

   

Fr

                  summary : 
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currently tested by ...

(Service des Applications Informatiques)

(Unité d'analyse d'images biologiques) (Laboratoire de Biologie du Développement)

(Big Data Analytics group)

(TIGA center)

(Institute of Biophysics)

(Département de Génie Biologique)

(URBC)

(Educational technology office)

(Service d'anatomopathologie)
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