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clear all;
close all;

produceNLData
figure (1) ;hold off
plot (X(:,1),X(:,2),'ko");

N = size(X,1);
Ke = zeros(N);
gam = 1;

for n2 = 1:N
Ke(n,n2) = exp(-gam*sum((X(n,:)-X(n2,:)).72));

end
end
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converged = 0;

K =
Z
s
pos

2;

repmat ([1 0],N,1);
sum(X.~2,2);

= find(s==min(s));

Z(pos,:) = [0 1];

di

zeros (N,K) ;

cols = {'r','b'};

figure (1) ;hold off

for

end

k = 1:K

pos = find(Z(:,k));

plot (X(pos,1) ,X(pos,2),'ko', 'markerfacecolor',cols{k});
hold on

while ~converged

Nk = sum(Z,1);
for k = 1:K

di(:,k) = diag(Ke) - (2/(Nk(k)))*sum(repmat(Z(:,bk)
',N,1) . xKe ,2) +
Nk(k) " (-2)*sum(sum((Z(:,k)*Z(:,k)"') .*xKe));

end
oldZ = Z;
Z = (di == repmat(min(di,[],2),1,K));
Z = 1.0%Z,;
if sum(sum(oldZ~=Z))==
converged = 1;
end

figure(1);hold off
for k = 1:K
pos = find(Z(:,k));
plot (X(pos,1) ,X(pos,2),'ko', 'markerfacecolor',cols{

VY
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k});

hold on
end
pause (4);
end
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function labels = nystrom_driver (data,sigma,nsamp,k,n,t)

% This function calculates the nystomized approximation to
the

% Normalized cut partitioning algorithm.

b

% data is the matrix with the data, where each row of the
matrix

% contains a data point

b

% sigma is the standard deviation for the gaussian

b

%» nsamp is the number samples that should whie performing
the

% approximation

% k is the number of desired groups

% n is the maximum number of iterations you would like the
kmeans

% algorithm to run on top of the eigenvectors

h

% t is the threshold at which you would like the kmeans
algorithm

% to terminate

b

% this function assumes the availability of a function

% "your_own_distance"

b

% which will take two matrices A and B, with row vectors

% corresponding to datapoints and calculate the all pairs
distance

% between them.

b

%» an example is included in this directory, its called "
pairdist"

h

% labels is an array of cluster labels for each point.

[N,Ncoll=size(data); ’, the dimensions of the dataset
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ind_all=randperm(N) ;
ind_samp=ind_all (1:nsamp);
ind _rest=ind_all(nsamp+1:end);

d2A=pairdist(data(ind_samp,:),data(ind_samp,:),'L2");

d2B=pairdist (data(ind_samp,:) ,data(ind_rest,:),'L2');

A=exp(-d2A/(2*sigma~2));
B=exp(-d2B/(2*xsigma~2));

[V,ss]=nystrom_ncut (A,B);

V(ind_all,:)=V;

Vi=V(:,1:k);

Vnormalized=V1./repmat (sqrt(sum(V1."2,2)),1,k);
[centers,labels,error]l=km(Vnormalized',k,n,t);

Jlo s i Sy o aesls (gduadigs U8 2Y'T aals

function [V1,D1]=ncut(W);

m=sum(W, 1) ;
N=length(m) ;
M=sparse(1:N,1:N,m);
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B=inv (sqrt (M));

OPTIONS.tol=1e-4;
OPTIONS .maxit=20;

C=B*WxB;
format long
[Vi,D1]l=eig(C);

D1=1-D1;

V1=B*V1;

[dvalues ,dindex]=sort(diag(D1));
V1=V1(:,dindex);

Di=diag(dvalues);
format
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Abstract: Clustering is one of the most important problems in the field of artifical intel-
ligence. One of the aplications of the clustering is image segmentation. The purpose of
image segmentation is separating the pixels of image into two or several related groups.
Transformation of the image processing issue to graph issue is one of the image segmen-
tation methods that is called spectral clustering. Spectral clustering refers to a class of
techniques which rely on the eigenstructure of a similarity matrix to partition points into
disjoint clusters with points in the same cluster having high similarity and points in dif-
ferent clusters having low similarity. Recently, a variety of clustering algorithms have
been proposed to handle data that is not linearly separable. Spectral clustering and kernel
k-means are two such methods that are seemingly quite different. In this thesis we pre-
sented spectral partitioning methods as a tool for graph partitioning, and we showed that
a general weighted kernel k-means objective is mathematically equivalent to a weighted
graph partitioning objective. We used one of the spectral clustering method is called nor-
malized cut for segmentation of MRI image and we presented a solution for determining

one parameter of normalized cut using the Genetic Algorithm.
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