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Hierarchical watershed

■Watershed
 region for each local minimum

■Oversegmentation reduction
 pre-filtering

➔ denoising, removing of (insignificant) minima
 merging of regions

➔ grouping of minima
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Dynamics (1)

■Valuation of minima
 path to point belonging to region of minimum of 

lower value
 difference between height and apogee height 

on path
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Dynamics (2)

■Using only minima of certain value

■Wide valley problem
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Dynamics (3)

■Algorithm
 all minimas & 

regions at once
■Solves problem
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Mosaic image (1)

■Mosaic image
 evaluation of watershed
 replacement of values by mean region value

■New graph
 vertices – watersheds
 edges – connects edges of the same region
 non-planar

➔ special vertices for regions
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Mosaic image (2)

■Vertex value
 gradient size

➔ mean values of separated regions
 min. intensity of adjacent vertices

➔ for region vertices
■New pixel image

 values from graph
 watershed segmentation
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Waterfall (1)

■ Identification of significant minimas
 reciprocal overflow

■ Identification of regions
 without previous watershed transformation
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Waterfall (2)

■Efficient algorithm
 geodetic reconstruction

■Comparison
 mosaic image – equivalent
 dynamics - differences
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Arcs dynamics

■Significancy (saliency)
 not minimas (regions)
 watershed lines



16

References

■Grimaud M. - A new measure of contrast: 
the dynamics 
(http://dx.doi.org/10.1117/12.60650)

■Beucher S. - Watershed, hierarchical 
segmentation and waterfall algorithm 
(cmm.ensmp.fr/~beucher/publi/ismm94_beu
cher.pdf)

■Najman L. and Schmitt M. - Geodesic 
Saliency of Watershed Contours and 
Hierarchical Segmentation 
(www.laurentnajman.org/Papers/i1163.pdf)



17

Thank you for your attention
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