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Exploration in Segmentation - Clustering

Utilization of texture information

*Clustering - attributes - segmentation
*The segment clustering approach
*Mean-shift clustering

*Distance measures for POISAR images

*Results with the K distribution



* Clustering is the partition of data points into
groups or clusters (unsupervised classification)

* Iterative and hierarchical techniques




* Iterative clustering

* Move group centers (K-means algorithm)

* The number of groups is fix




* Hierarhical clustering

* Sequential merging of clusters

* Merge the best pair

* Represented by a tree




* Attributes or feature space (many dimensions)
* Radiometric information (or color/spectral)
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 Spatial information - position in the image
* Clustering -- distance between points D(Gi,Gj)

* Segmentation -- only adjacent regions




* Exploring the space between
clustering --- and --- segmentation
< spatial information->

Subpart of image Whole image




* Exploring the space between
clustering --- and --- segmentation
< spatial information—->

* Hierarchical segmentation of the image

* Clustering of regions-segments
->region groups or aggregates

* Use only large regions-segments
* Mean-shift clustering (iterative)
* Followed by hierarchical clustering

* Assign a small segment to the most similar group



* Combining = hierarchical / iterative
-> segmentation / clustering

* Different ways to explore the partition space

* Hierarchical segmentation - spatial information
* Iterative Mean-Shift clustering - spatial information

* Hierarchical clustering



* Mean-Shift clustering move every data points
toward higher probability density zones (modes)

* Density - point count over a window (histogram)

* Direction toward higher density
-> position of weighted mean (window)
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MEAN-SHIFT
Dspectral = D(G1,Gj) / Fspectral
Dspatial = Distance between centers / Fspatial
Weight = EXP [ - (Dspectral? +Dspatial?) ]
Mean = weighted point mean

Fhift = o value + (1-0) Mean
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* Distance measure D(GIi,Gj) for PolSar images
 Maximum Log Likelihood criterion (MLL)

P:{Gl-} = 0,=%,0, = p(Z 954
MLL(P)=Y Inp(Z, |054)) = . MLL(G,)

Zyel G;eP

D(G,,G,)=MLL(G,)+ MLL(G,)- MLL(G, UG,)



* Non textured PolSAR image
* Z, follows a complex Wishart distribution
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* Textured PolSAR image (Zy = py Zy pomogeneous)
» Z, follows a complex K distribution
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* Group center positions
20 groups
200 groups

Initial 14804 large regions 5000 groups


































CONCLUSION

» Combination of segmentation and clustering

» Combination of iterative (Mean-Shift) and
hierarchical techniques

* K distribution for segmentation and clustering
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