
HAL Id: hal-02191817
https://hal.science/hal-02191817

Submitted on 23 Jul 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Unsupervised spectral clustering for segmentation of
dynamic PET images

Hiba Zbib, Sandrine Mouysset, Simon Stute, Jean-Marc Girault, Jamal
Charara, Sylvie Chalon, Laurent Galineau, Irene Buvat, Clovis Tauber

To cite this version:
Hiba Zbib, Sandrine Mouysset, Simon Stute, Jean-Marc Girault, Jamal Charara, et al.. Unsupervised
spectral clustering for segmentation of dynamic PET images. IEEE Transactions on Nuclear Science,
2015, 62 (3), pp.840-850. �10.1109/TNS.2015.2399973�. �hal-02191817�

https://hal.science/hal-02191817
https://hal.archives-ouvertes.fr


Any correspondence concerning this service should be sent 
to the repository administrator: tech-oatao@listes-diff.inp-toulouse.fr 

This is an author’s version published in: 
http://oatao.univ-toulouse.fr/22020 

To cite this version: Zbib, Hiba and Mouysset, Sandrine and Stute, 
Simon and Girault, Jean-Marc and Charara, Jamal and Chalon, Sylvie 
and Galineau, Laurent and Buvat, Irene and Tauber, Clovis 
Unsupervised spectral clustering for segmentation of dynamic PET 
images. (2015) IEEE Transactions on Nuclear Science, 62 (3). 840-850. 
ISSN 0018-9499 

Official URL 

DOI : https://doi.org/10.1109/TNS.2015.2399973 

Open  Archive  Toulouse  Archive  Ouverte 

OATAO is an open access repository that collects the work of Toulouse 
researchers and makes it freely available over the web where possible 



, Member, IEEE
, Member, IEEE , Member, IEEE

Abstract—

in vivo

Index Terms—

in

vivo

            
       

  

             
        

             

            
  

            
          

         

                

et al.

et al.

et al.

et al.

et al.

et al.

et al.



a

priori

et al.

et al.

et al.

et al.

et al.

et al.

A. Principle of the AD-KSC Method



B. Notations

C. Prior Histogram-Based Thresholding

D. TAC AfÞnity and Feature Space Projection

Mapping into High Dimensional Space:

a priori

Projection on a low dimensional space:

E. Deterministic Search for Centroids in Feature Space



F. Unsupervised Normalized Minimal Distance Criterion

et

al.

et al.

et al.

G. Global Optimization of NMD

Bound constraints and initialization of AD-KSC parameters:



A. Simulation of Realistic PET Images
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B. Quantitative Assessment of the Results

Pratt’s Figure of Merit (PFOM):

Adjusted Rand Index (ARI):

C. Comparison of AD-KSC with Other Methods
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D. Real Data Set

E. Comparison of NMD with other Unsupervised Criteria

A. Comparison of AD-KSC with Other Approaches



B. Deterministic Property of D-KSC

C. Variation of NMD versus ARI and PFOM Criteria



D. Comparison Between Unsupervised (NMD, DI) and

Supervised (ARI, PFOM) Criteria

E. Parameters Estimation of AD-KSC

F. Simulated Annealing Reproducibility

G. Real Data Experiments
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