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Introduction: Hierarchical Segmentation 
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Partitions & Partial Partitions 

B Ravi Kiran Energetic Lattice Based Optimization 5 



Partial Partition Lattice 
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Hierarchy of Partitions (HOP) 

B Ravi Kiran Energetic Lattice Based Optimization 7 



 
c 

d 

a b 

e 
h i 

j k 

f 

g 

Cuts in a Hierarchy 
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Energies on Partitions and P.P. 
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Constrained Optimization on Trees 
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Scale-Set Representation 
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Salembier-Garrido & Guigues (Additive) 
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Dominant Ancestor 
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Generalizing the DP 
h-increasingness on HOP 
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h-increasing energy compositions 
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Generalized Minkowski composition 
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Mumford-Shah Energy 
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Optimal Cuts 
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Another example: color and texture  
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Braid of Partitions 
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Braid: Composing hierarchies 
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Braid: Composing hierarchies 
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Why Braids 
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No single GT is a refinement of the mean-shift segmentation, but their suprema are! 



h-increasingness on BOP 
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Uniqueness and Singular Energy 
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Energetic Order 
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Energetic Lattice 
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Scale Increasing Energies 
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Hierarchy of optimal cuts 
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Scale-Increasingness: Example Hierarchy 
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Scale-sets are Upper bounds 
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Observations 
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Perturbed Primal Problem 
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Optimal Dual Parameter 
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