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Biomedical research heavily relies on 
semantic annotation & quantification of samples 

(Source : Google Images)



  

Digital pathology studies 
are multi-centric



  

Digital pathology studies 
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This talk : open-source tools to enable collaborative analysis + an application in nephrology



Tools
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Application 
in 

Nephrology





Glomeruli detection in human 
nephrology whole tissue

 

Challenges :

- Large whole tissue images (e.g. 50K x 30K, 20X 
objective, 0.45µm/pixel)

- Glomeruli appearance variability (color, texture, 
size, shape) due to preparation protocols, tissue 
(pathological or not), image acquisition equipment 

http://cytomine.web.pasteur.fr/#tabs-images-93
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Challenges :

- Large whole tissue images (e.g. 50K x 30K, 20X 
objective, 0.45µm/pixel)

- Glomeruli appearance variability (color, texture, 
size, shape) due to preparation protocols, tissue 
(pathological or not), image acquisition equipment 

Proposed approach : Two-tier (segmentation + classification)
(Marée, Olivo-Marin, Meas-Yedid , GRETSI 2015)

http://cytomine.web.pasteur.fr/#tabs-images-93


Proposed approach :
1. Segmentation of candidates within whole slides using Icy algorithms

 

Otsu thresholding + Convex Hull on lumen region + Ellipse detection (Fitzgibbon, 1999)
Superpixel segmentation (Felzenszwalb, 2004)

http://demo.cytomine.be/?#tabs-image-609506-614103-788596


 

Training set: candidates generated by Step 1 classified manually using Cytomine 
 on the subset of training images:

Proposed approach :
2. Supervised classification of candidates using Cytomine algorithms 



 
Learning algorithm (Marée et al., 2005-2014):

1000 random subwindows (5-50%) extracted in candidates
described by normalized pixel values, Extra-Trees learning for feature 
construction, final linear SVM classifier 

Prediction : Two-tier procedure applied on new images
Classifier applied on candidates generated by Step 1 

Proposed approach :
2. Supervised classification of candidates using Cytomine algorithms 



Results on a preliminary dataset

 9 sections (Trichrome Masson)

3 slide scanners :
Nanozoomer Hamamatsu (20X, NA=0.75, 0.46μm/pixel)
MiraxScan 3Dhistech (20X, NA=0.8, 0.33μm par pixel)
AxioScan.Z1 Zeiss (20X, NA=0.80,0.22μm) 

Protocol :
Leave-one-section-out

(Marée, Olivo-Marin, Meas-Yedid , GRETSI 2015)



Qualitative results

 
Step 1 :

Step 2 :

http://cytomine.web.pasteur.fr/#tabs-image-58468-284911-
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http://cytomine.web.pasteur.fr/#tabs-image-58468-285152-


Quantitative results

 
79.7 %
95.6 %



Ongoing and future work

 

Evaluation on a larger set (currently : > 600 whole slides) reveals lack of robustness:
● Section detection
● Glomeruli detection
● Glomeruli classification

Expert proofreading of classifications to refine training sets and models

Other image analysis tasks and data mining for biomarker discovery

http://demo.cytomine.be/?#tabs-image-609506-614103-1195739
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14th Int. Congress for Stereology and Image Analysis

Exploring new dimensions in imaging

Liège (Belgium)

July 7th – 10th 2015

• Stereology and quantitative imaging in the biosciences, materials and geosciences
• 2D and 3D image acquisition
• Image classification and segmentation
• Mathematical Morphology
• Stochastic Geometry
• Multiscale image analysis
• Shape analysis
• Texture/orientation analysis
• Spatial Statistics
• …

visit     www.14icsia.com
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