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K-means

An iterative algorithm for clustering

An approximation to finding the maximum
likelihood estimates for the means of the
clusters

Aims to minimize the within cluster sum of
squares error

No Guarantee of the global optimum



Algorithm

Pick a number of clusters k, and the central
points of the clusters

Assign each point to the cluster with the
closest mean

Calculate the new means to be the centroid of
the points in the cluster

Repeat until convergence



Example

http://cs.joensuu.fi/sipu/



K-means++
(The advantage of Careful Seeding)

* By selecting the initial centers you can
guarantee lower total error

" E(¢)=8(Ink + 2)Popr



Algorithm

* Choose initial center c_1 uniformly at random

* Choose the next center c i by settingc_i=to a
point in the dataset x” with probability

* D(x) being the shortest distance from a data
point x to the closest center already chosen



Fuzzy k-means clustering



Probability of cluster membership
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Cost function
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Minimization of cost function
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Solution
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Algorithm

® Algorithm 2. (Fuzzy k-Means Clustering)

1 begin initialize n, ¢, b, p, ..., @, 13((:),- | xp. =15k Jey = TR
2 normalize ﬁ(w; X5}

3 do recompute pu;

4 recompute ﬁ(a),- | X;)

5 until small change in u; and }S(m; | X;)

6  return g, pmo, ..., M.
7 end



Example
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Questions



