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Bladder Kidney Lymphnodes 



Definit ion 

Computational Pathology investigates a complete probabilistic 
treatment of scientific and clinical workflows in general pathology, 
i.e. it combines experimental design, statistical pattern recognition 
and survival analysis within an unified framework to answer 
scientific and clinical questions in pathology. 

[CMIG 2011] 





















~67,000 cases per year 







http://histodb2.usz.ch/dss/searchURL.php?outputFormat=viewer
&category=conference&confHash=-1075860917 
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Tissue Microarray (TMA) Spot 

From Subjects to Cohorts 



Tissue Micro Array (TMA)  

 ~700 Tissue 
Samples 

 

0.6 mm    0.2mm 



Computer Vis ion Tasks in Pathology  

Nuclei Detection  
and Classification 
Sub-cellular level 

Segmentation 

 

Structure Estimation 
Morphology 



Biomarker Detection & Val idation  

Human Tissue 
TMA 

Proteomics 

Transcriptomics 

Metabolomics 

Clinical Trial 
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Ground Truth for Statist ical  Learning  

What is the „Ground Truth“? 

Labeled samples are needed 
for training and validation. 



Expert  & Crowd Sourcing  
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[BD2K Proposal 2014] 



Staining Est imation Pipel ine  



Modeling Learning 

Relational Detection Forest 

MICCAI 2006, ISVC 2009 



Modeling Learning 

Relational Detection Forest 



Modeling Learning 

Relational Detection Forest 

ISVC 2009 



Nucleus Based Analysis  

DAGM 2008 
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Survival  Analysis  

p = 0.043 p = 0.026 

low risk 
high risk 

low risk 
high risk 
 



Original Image Detected Objects Process Intensity 

Applications of  the Framework  

Detection in IHC Stained Cell Cultures Counting of Mouse Liver Hepatocytes 

Spatial Processes for Hippocampal Sclerosis Pancreatic Islet Segmentation for T2 Diabetes 


