Combinatorial Pyramids :

Pyramid of Combinatorial maps

Luc Brun Walter Kropatsch
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Combinatorial
Pyramids

belongs to the lrregular pyramids family :
Stack of successively reduced graphs.
Advantages:

m Reduction operations may be performed in
parallel,

m multi-level description of a same object (e.qg.
image)
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Content

m Combinatorial maps,

m Construction of a pyramid,
m Encoding of the pyramid : implicit,
= Conclusion.
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Combinatorial maps

1. One edge for each boundary between two
regions,

2. Encoding of inclusions relationships,
3. Implicit encoding of the dual graph,

4. Ordering of the boundaries around each
region (o).
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G=(D,o,a)
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Reduction:

|
Contraction
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Contraction Kernel : Forest of the graph



Reduction :
Contractlon kernel
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Reduced Level

G=(D,5,0) 5>G =(SDP=D-K,o,a)

Vd e SD  o'(d) = g"(a(d))

with n = Min{ k € N* |¢*(a(d)) € SD} and
=00«

Reduction Window :

RW(d) = d.p(a(d)). .. " (a(d))
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Construction of the
pyramid

G,

!l contraction kernel
Git

1 removal kernel
Gito

P =(Go,Gi...,G).
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original  level 1 level 2 level 3 level

Embedding : receptive field (recursive uses of the
reduction window’s parent-child relationship).
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A new encoding
scheme

P = (G(),Gl .. ,Gn) with G; = (Di,O'Z',CV) and :
D, CD, 1 ---C Dy

Two functions :

)
Vb € Dy b € Dlevel(b)—la b g Dlevel(b)
| Vi€ {1,...,n} state(:) € {Contracted, Removea

— P = (G, level, state)
Construction scheme P = (Gy, Gy, level)
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Retrieving features

= Bottom-up
sequential parallel
G O(|0G;]) | O(log(|0G;|))
(G1,...,Gn) | O(Dy|) | Olog(|Dol))

= [op-down:

sequential parallel

region | 0;(b) | O(|Rswl) | O(og(Rorwp))

border | b | O(|ORF;(b)|) | O(log(|ORF;(b)|))
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Backup of the
Pyramid

l . -

£ Storage of level() and state() in G.

If G encodes an x m grid
— (n+1) x (m+ 1) 24 bits color image.
— 1365 partitions.

original  top level
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Conclusion

Q: Why should | use Combinatorial Pyramids ?
Re: Why not. ©

m Explicit encoding of the orientation,
= Implicit encoding of the dual graph,

m Explicit or implicit encoding of the pyramid.

GPL C & C++ code :

www.univ-reims.fr/leri/membre/luc/PYRAMIDES/index.html
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