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FilteringFiltering by volumeby volume

����
��� ������

FilteringFiltering by volumeby volume

����
��� ������

1 1 1 1 1 1 1

1 3 3 2 3 4 1

1 3 3 2 3 4 1

1 1 1 1 1 3 1

1 3 3 2 1 1 1

1 4 3 2 2 2 1

1 1 1 1 1 1 1

�

� � � � � �� � � � � � �

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

� �

1 1 1 1 1 1 1

1 3 3 2 3 4 1

1 3 3 2 3 4 1

1 1 1 1 1 3 1

1 3 3 2 1 1 1

1 4 3 2 2 2 1

1 1 1 1 1 1 1

�

0 0 0 0 0 0 0

0 1 1 1 1 1 0

0 1 1 1 1 1 0

0 0 0 0 0 1 0

0 1 1 1 0 0 0

0 1 1 1 1 1 0

0 0 0 0 0 0 0

� �

1 1 1 1 1 1 1

1 3 3 2 3 4 1

1 3 3 2 3 4 1

1 1 1 1 1 3 1

1 3 3 2 1 1 1

1 4 3 2 2 2 1

1 1 1 1 1 1 1

� � �

0 0 0 0 0 0 0

0 1 1 0 1 1 0

0 1 1 0 1 1 0

0 0 0 0 0 1 0

0 1 1 0 0 0 0

0 1 1 0 0 0 0

0 0 0 0 0 0 0

1 1 1 1 1 1 1

1 3 3 2 3 4 1

1 3 3 2 3 4 1

1 1 1 1 1 3 1

1 3 3 2 1 1 1

1 4 3 2 2 2 1

1 1 1 1 1 1 1

�



3

0 0 0 0 0 0 0

0 0 0 0 0 1 0

0 0 0 0 0 1 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 1 0 0 0 0 0

0 0 0 0 0 0 0

� �

1 1 1 1 1 1 1

1 3 3 2 3 4 1

1 3 3 2 3 4 1

1 1 1 1 1 3 1

1 3 3 2 1 1 1

1 4 3 2 2 2 1

1 1 1 1 1 1 1

�

1 1 1 1 1 1 1

1 3 3 2 3 4 1

1 3 3 2 3 4 1

1 1 1 1 1 3 1

1 3 3 2 1 1 1

1 4 3 2 2 2 1

1 1 1 1 1 1 1

0 0 0 0 0 0 0

0 0 0 0 0 1 0

0 0 0 0 0 1 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 1 0 0 0 0 0

0 0 0 0 0 0 0

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

0 0 0 0 0 0 0

0 1 1 1 1 1 0

0 1 1 1 1 1 0

0 0 0 0 0 1 0

0 1 1 1 0 0 0

0 1 1 1 1 1 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 1 1 0 1 1 0

0 1 1 0 1 1 0

0 0 0 0 0 1 0

0 1 1 0 0 0 0

0 1 1 0 0 0 0

0 0 0 0 0 0 0

� � �

�

� � �� � � � � � � �

Component treeComponent tree
1 1 1 1 1 1 1

1 3 3 2 3 4 1

1 3 3 2 3 4 1

1 1 1 1 1 3 1

1 3 3 2 1 1 1

1 4 3 2 2 2 1

1 1 1 1 1 1 1

�� �� �� �� ���� ��

�� �� ��

�� �� ��

�� ��

�� ��

�� �� ��

��

�� ����

�� �� ��

�� �� �� ��

�	

����

�� �	

�� �� �� �� �� �� ��

�� �� ���	

�	 ��

��

��

��

����

��

�	

��

��

Level 1

Level 2

Level 3

Level 4

�

Component tree Component mapping

Node

Uses of the component treeUses of the component tree

Statistics (1969)Statistics (1969)
Image ProcessingImage Processing
–– HanusseHanusse & & GillataudGillataud 19931993
–– Image Image image Filtering and segmentation
– Video segmentation
– Image registration
– Image compression
– Data visualization

Fundamental for the computation of the topological 
watershed 
– Couprie & Bertrand, 1997
– Couprie, Najman & Bertrand 2004
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WatershedsWatersheds: illustration: illustration SegmentationSegmentation
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SegmentationSegmentation
AddingAdding knowledgeknowledge about about shapeshape
–– EllipticalElliptical model of model of myocardiummyocardium contourscontours
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FloodingFlooding paradigmparadigm CollapsingCollapsing paradigmparadigm

Application to segmentationApplication to segmentation SegmentationSegmentation

WatershedWatershed
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Segmentation Segmentation basedbased on on dynamicsdynamics OrderedOrdered minimaminima
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GeodesicGeodesic reconstructionreconstruction
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DynDyn > 9> 9

DynDyn > 9 > 9 DynDyn > 22> 22
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