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Clustering
» How to choose the representative colors!?

This is a clustering problem!

G ® G eC1e
o0 ...E ® .dj
N — >
° ® e o (330
R R
Objective

« Each point should be as close as possible to a cluster center
— Minimize sum squared distance of each point to closest center

2. 2.

clusters 1 points p in cluster 2

>
lp — ¢l
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Break it down into subproblems

» Suppose | tell you the cluster centers c.

Q: how to determine the points associated with each c/!
« A: for each point p, choose closest c;

o o o(1e
oo: o ° . oo.El. .Jj
R >
) ® e 0(33.

Suppose | tell you the points in each cluster
* Q: how to determine the cluster centers?

« A: computer the cluster center c; as the mean of all points in
the cluster
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K-means clustering

» K-means clustering algorithm
Randomly initialize the cluster centers, ¢, ..., ¢
Given cluster centers, determine points in each cluster
For each point p, find the closest c. Put p into cluster i
Given points in each cluster, solve for c,
Set ¢, to be the mean of points in cluster i

If c. have changed, repeat Step 2

» Java demo:

» Properties
Will always converge to some solution
Can be a “local minimum”
does not always find the global minimum of objective function:
> > lp — ill®
clusters 1 points p in cluster 2
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http://home.dei.polimi.it/matteucc/Clustering/tutorial_html/AppletKM.html
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K-means clustering-Step 2
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Improvment

Spectral clustering (i 2K 2K)
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