
Multi-category EM algorithm 
•  E-Step unchanged 

•  M-Step: solve a system          for each expert j 
•  Iterative scheme: compute the series           until 

convergence 

Handling missing structures 
•  Prior on each performance parameter of each expert 
•  Structure s present: assume expert is good 

•        close to 1,         close to 0 (          ) 
•  Structure s absent: assume expert labeled it as 0 

•        close to 1,         close to 0 (          ) 
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Context: Label fusion algorithm STAPLE [1]: robust estimation of reference standard and performance parameters. Many applications: 
•   Atlas construction, label fusion for segmentation 
•  Validation of segmentation algorithms 

Problems 
•  Manual delineation is a time consuming task ! some structures may be missing for some experts 
•  Some local inconsistencies may exist in the segmentations 

" Leads to errors in fused delineations and performance parameters estimation 

Our approach: Incorporate priors on the expert performance parameters into the STAPLE Algorithm 
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Material and Methods 

Results 
New Maximum A Posteriori STAPLE formulation 

•  Prior probabilities on performance parameters 
•  Able to handle any prior 

Application to label fusion with missing structures  
 " great fusion accuracy improvement 

Future works 
•  Use for fusion of locally inconsistent 

segmentations 
•  Define new validation protocols requiring less 

manual delineation burden 

Conclusion 

Regular 
STAPLE fusion Fully Delineated Database Database with Missing Segmentations 

Regular 
STAPLE fusion 

Maximum A Posteriori formulation: updated expected value of the 
complete data log-likelihood function 

Which prior probability density function: Beta distribution 

•  Model any prior (parameters    and   ) 
•  Leads to simple update schemes 

Usual STAPLE formulation 
Prior probability on each expert 

parameter 

Reference standard probability Prior weighting parameter 

Regular STAPLE 
using all labels 

Regular STAPLE with 
missing structures 

MAP STAPLE with 
missing structures 


