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The goal 
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Unicity problem 
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How to get out ? 
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Plan 

1. Hierarchies 

2. Singular energies and lattices 

3. Optimal cuts and hierarchical increasingness 

4. Compositions of  energy by sums and by 

suprema  
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Hierarchy, or pyramid, of partitions 
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Hierarchy, or pyramid, of partitions 
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Representation of a hierarchy 
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Energy and pyramid 
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Plan 

1. Hierarchies 

2. Singular energies and lattices 

3. Optimal cuts and hierarchical increasingness 

4. Compositions of  energy by sums and by 

suprema  
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Energetic ordering on cuts 
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Energetic ordering and singular energy 
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Energetic Lattice 
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Energetic Lattice 
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Plan 

1. Hierarchies 

2. Singular energies and lattices 

3. Optimal cuts and hierarchical increasingness 

4. Compositions of  energy by sums and by 

suprema  
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Hierarchical increasingness 
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Climbing energies 
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Hierarchical increasingness 
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How to construct a climbing energy? 
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How to construct a climbing energy? 
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Sum generated energies  
(Salembier-Guigues) 

3 3 2 4 3 4 12 4 5 

10 2 5 4 12 8 

9 5 20 

35 

ISMM 2013 Uppsala 22 



Sum generated energies  
(Salembier-Guigues) 
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An example : Mumford-Shah 
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Optimal Cut: Luminance 
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Initial  image 
• c 

• cp 

• cd 

• g 
• r 

• b 

Luminance axis 

chromatic  

plane 

Luminance-Chrominance 
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Optimal Cut: Luminance 
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Another example: color and texture  
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Initial  image 

S 

Partition with min variation 

in component sizes 

Another example: color and texture  
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Another example: color and texture  
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Another example: color and texture  
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Suprema generated energies  
(Soille-Grazzini) 
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Suprema generated energies  
(Soille-Grazzini) 
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Ground truth Evaluation 

ISMM 2013 Uppsala 34 

• Local measures: Each 
class S in H is assigned 2 
radii:        , 

• Given a hierarchy H and 
ground truth partition G  
find the partition in H 
closest to G. 

– Closest from H -> G 

– Closest from G -> H 

minimum radius of dilation of ground truth 
contour that covers the  contour of S. 
 

minimum radius of dilation of the contour 
of S to cover GT within S. 
 



Plan 

1. Hierarchies 

2. Singular energies and lattices 

3. Optimal cuts and hierarchical increasingness 

4. Compositions of  energy by sums and by suprema  

5. Climbing families of  energies. 
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Climbing families of energies 
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Another example 

Chrominance  as fidelity  

term  
 

 = 0 

 

N.B.  no  regularity term 

Initial image 
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Another example 

Initial image 

Chrominance as  fidelity  

term  
 

 = 400 
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Initial image 

Another example 

Chrominance as  fidelity  

term  
 

 = 10,000 

 
Note: the textures have 

 been filtered out.  
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• We replaced the numerical approach 

 

  
 

by the lattice one 

 

 

 

 
 

which adds a local meaning to the global energy w, (similar to 

the uniform convergence versus the simple one). 

 

 energy  
 +  

singularity 

Lattice of  the  
cuts 

optimal 
partition  

energy  
optimal 

partition  

Conclusions 
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• We replaced the variational approach by the axiomatics 

  

 

which allows the fast computation 

 

 
• We introduced the climbing families of  energies  

Which results in   

 

 

 

 

 

   

Singular and  h-increasing energy  = climbing energy 

Climbing 
 families  

of  energies 

Hierarchies  
of 

optimal partitions 

climbing energy                  optimal cut in one pass      

Conclusions 
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…. A study by me    
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…. A study by me, and my advisor.     
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Thanks 

For your 

attention ! 
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Additive energies and graph-cuts  

•  The definition of  a flow through G requires the data of 

–   a source: the leaves, with  infinite weight, 

–   a sink: the root,  

–   and a flow capacity at each node. 
 

• The flows of  two separated paths are  

–  independent, 

–  and upper-bounded by the lowest capacity along the path. 
 

• When two lines meet at a (father) node, the capacities of  the 

sons are added and compared to that of  the father. On keeps 

the largest. 
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min-cut versus optimal cut 

Initial  hierarchy 
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min-cut versus optimal cut 

The minimum value on each path is subtracted from each node 

in the path, up till the point where we obtain a cut that separates 

S and T.  
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min-cut versus optimal cut 

The minimum value on each path is subtracted from each node 

in the path, up till the point where we obtain a cut that separates 

S from T.  
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min-cut versus optimal cut 

The minimum value on each path is subtracted from each node 

in the path, up till the point where we obtain a cut that separates 

S and T.  

           This  separation  is  exactly  the  optimal  cut. 
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    Composition of  the. -generated  energies 
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