Fuzzy C-meansand Fuzzy Linear Clustering

Fuzzy C-means:

Given:

D ={p1, P2, ..., P} aNd K 22
Pi = [Xiq, Xio, ..., Xig[L1<1<n
Find:

* K fuzzy clusters Aj, 1< ] <K,
Cluster center c j for each cluster Aj,

* Membership values Wj; (= 0) for each point p; and
cluster A;.

Minimize:
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Basic FCM Algorithm

Step 1.
Initialize weight matrix W (which is a n by K
matrix).

Step 2.
Repeat
2.1
Compute centroids ¢, ..., ck fromW and D.

2.2
Re-compute W from ¢4, ..., cx and D.

Until convergence

The equations for determining W; and c;:
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Fuzzy Linear Clustering:

Given:

D={py P ..., P} Nd K =2
o = L, y; U

X; = D(ili Xj2y oo uy XiSD

Find:

* K fuzzy linear clusters Aj, 1< ] <K,
Cluster center characterized by
gi(X) =ajo+a;1Xg +... + AjsXs.

* Membership values W;; (>= 0) for each point
i and cluster A;.

Minimize:
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K
subjectto > Wj; =1, 1<i<n,
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and0< > W; <nforl<j<K.
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Compared with Fuzzy C-means:
Cluster center C| for the cluster A, In C-means

Cluster center gj(x), a linear equation for clus-
ter A; in fuzzy linear clustering

Distance || p; — c;|| in C-means

Distance |y; — gj(x;)| in fuzzy linear clustering



» Computation of g; coefficients:

Linear regression from current membership
values W;;

+ Computation of membership values Wj;:
_ [(yi — g;(x;))? ™D

é [(s - g (x))2] D

l<j<Kandl<i<n.
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 Previous studies show that fuzzy linear cluster-
Ing has strong generalization capability for
function approximation.



