
IRIS DATA CLUSTERING



Expectation maximization to 
Quantization maximization






       ~HC

Data generation : X 
Initialization : Y, small B, set A near 1 
HC =0; Q=ceil(rand(N,1)*size(Y,1)); 

exit

Calculate cross distances D 
Determine Q, stability and E 
Updating K centers Y 
if stability < 2/K Y=Y+rand(K,d)*0.02-0.01; end 
fprintf('B %f sta %f E %f\n',B stability,E); 
if stability > 0.98 HC=1; end 
B=B/A; 






G



*C:10



*E:17*F:21



function R=demo_data9()

load data_9.mat;

K=10;

[C Q]=annealed_kmeans2(X,K);

save temp

[ss ind]=max(Q');

R=zeros(K,1);

for t=1:length(ind)

    i=ind(t);

    R(i)=R(i)+1;

end

plot(X(:,1),X(:,2),'.');hold on;plot(C(:,1),C(:,2),'ro');

ind=find(R==0);

plot(C(ind,1),C(ind,2),'g*');



sta 0.929389 E 0.000476

ans =



    25

    29

    34

    27

    28

    23

    30

    29

    37

     0

R: the number of 
data points in each 

center

A cluster that contains no data points



     U= exp(-B*D); 
      S=sum(U,2); 
      ind_zero=find(S<10^-10);  % 
      S(ind_zero)=10^-6;            % 


      Q=U./(S*ones(1,K)); 








  E

Overlapping memberships, Criterion, 


stability=sum(Q.^2,2)/(K-length(ind_zero)); % 
E=mean(sum(Q.*D.^2,2))

REVISE



150 IRIS DATA

• LINK TO Website

http://archive.ics.uci.edu/ml/datasets/Iris
http://archive.ics.uci.edu/ml/datasets/Iris


LINK

http://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.names
http://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.names


5.1 3.5 1.4 0.2 0

4.9 3.0 1.4 0.2 0

4.7 3.2 1.3 0.2 0

4.6 3.1 1.5 0.2 0

5.0 3.6 1.4 0.2 0

5.4 3.9 1.7 0.4 0

4.6 3.4 1.4 0.3 0

5.0 3.4 1.5 0.2 0

4.4 2.9 1.4 0.2 0

4.9 3.1 1.5 0.1 0

5.4 3.7 1.5 0.2 0

4.8 3.4 1.6 0.2 0

4.8 3.0 1.4 0.1 0

4.3 3.0 1.1 0.1 0

5.8 4.0 1.2 0.2 0

5.7 4.4 1.5 0.4 0

5.4 3.9 1.3 0.4 0

5.1 3.5 1.4 0.3 0

5.7 3.8 1.7 0.3 0

5.1 3.8 1.5 0.3 0

5.4 3.4 1.7 0.2 0

5.1 3.7 1.5 0.4 0

4.6 3.6 1.0 0.2 0

5.1 3.3 1.7 0.5 0

4.8 3.4 1.9 0.2 0

5.0 3.0 1.6 0.2 0

5.0 3.4 1.6 0.4 0

5.2 3.5 1.5 0.2 0

5.2 3.4 1.4 0.2 0

4.7 3.2 1.6 0.2 0

4.8 3.1 1.6 0.2 0

5.4 3.4 1.5 0.4 0

5.2 4.1 1.5 0.1 0

5.5 4.2 1.4 0.2 0

4.9 3.1 1.5 0.1 0

5.0 3.2 1.2 0.2 0

5.5 3.5 1.3 0.2 0

4.9 3.1 1.5 0.1 0

4.4 3.0 1.3 0.2 0

5.1 3.4 1.5 0.2 0

5.0 3.5 1.3 0.3 0

6.3 2.8 5.1 1.5 2

6.1 2.6 5.6 1.4 2

7.7 3.0 6.1 2.3 2

6.3 3.4 5.6 2.4 2

6.4 3.1 5.5 1.8 2

6.0 3.0 4.8 1.8 2

6.9 3.1 5.4 2.1 2

6.7 3.1 5.6 2.4 2

6.9 3.1 5.1 2.3 2


5.5 2.3 4.0 1.3 1

6.5 2.8 4.6 1.5 1

5.7 2.8 4.5 1.3 1

6.3 3.3 4.7 1.6 1

4.9 2.4 3.3 1.0 1

6.6 2.9 4.6 1.3 1

5.2 2.7 3.9 1.4 1

5.0 2.0 3.5 1.0 1

5.9 3.0 4.2 1.5 1

6.0 2.2 4.0 1.0 1

6.1 2.9 4.7 1.4 1

5.6 2.9 3.6 1.3 1

6.7 3.1 4.4 1.4 1

5.6 3.0 4.5 1.5 1

5.8 2.7 4.1 1.0 1

6.2 2.2 4.5 1.5 1

5.6 2.5 3.9 1.1 1

5.9 3.2 4.8 1.8 1

6.1 2.8 4.0 1.3 1

6.3 2.5 4.9 1.5 1

6.1 2.8 4.7 1.2 1

6.4 2.9 4.3 1.3 1

6.6 3.0 4.4 1.4 1

6.8 2.8 4.8 1.4 1

6.7 3.0 5.0 1.7 1

6.0 2.9 4.5 1.5 1

5.7 2.6 3.5 1.0 1

5.5 2.4 3.8 1.1 1

5.5 2.4 3.7 1.0 1

5.8 2.7 3.9 1.2 1

6.0 2.7 5.1 1.6 1

5.4 3.0 4.5 1.5 1

6.0 3.4 4.5 1.6 1

6.7 3.1 4.7 1.5 1

6.3 2.3 4.4 1.3 1

5.6 3.0 4.1 1.3 1

5.5 2.5 4.0 1.3 1

5.5 2.6 4.4 1.2 1

6.1 3.0 4.6 1.4 1

5.8 2.6 4.0 1.2 1

5.0 2.3 3.3 1.0 1

5.6 2.7 4.2 1.3 1

5.7 3.0 4.2 1.2 1

5.7 2.9 4.2 1.3 1

6.2 2.9 4.3 1.3 1

5.1 2.5 3.0 1.1 1

5.7 2.8 4.1 1.3 1

6.3 3.3 6.0 2.5 2

5.8 2.7 5.1 1.9 2


5.8 2.7 5.1 1.9 2

6.8 3.2 5.9 2.3 2

6.7 3.3 5.7 2.5 2

6.7 3.0 5.2 2.3 2

6.3 2.5 5.0 1.9 2

6.5 3.0 5.2 2.0 2

6.2 3.4 5.4 2.3 2

5.9 3.0 5.1 1.8 2

7.1 3.0 5.9 2.1 2

6.3 2.9 5.6 1.8 2

6.5 3.0 5.8 2.2 2

7.6 3.0 6.6 2.1 2

4.9 2.5 4.5 1.7 2

7.3 2.9 6.3 1.8 2

6.7 2.5 5.8 1.8 2

7.2 3.6 6.1 2.5 2

6.5 3.2 5.1 2.0 2

6.4 2.7 5.3 1.9 2

6.8 3.0 5.5 2.1 2

5.7 2.5 5.0 2.0 2

5.8 2.8 5.1 2.4 2

6.4 3.2 5.3 2.3 2

6.5 3.0 5.5 1.8 2

7.7 3.8 6.7 2.2 2

7.7 2.6 6.9 2.3 2

6.0 2.2 5.0 1.5 2

6.9 3.2 5.7 2.3 2

5.6 2.8 4.9 2.0 2

7.7 2.8 6.7 2.0 2

6.3 2.7 4.9 1.8 2

6.7 3.3 5.7 2.1 2

7.2 3.2 6.0 1.8 2

6.2 2.8 4.8 1.8 2

6.1 3.0 4.9 1.8 2

6.4 2.8 5.6 2.1 2

7.2 3.0 5.8 1.6 2

7.4 2.8 6.1 1.9 2

7.9 3.8 6.4 2.0 2

6.4 2.8 5.6 2.2 2

4.5 2.3 1.3 0.3 0

4.4 3.2 1.3 0.2 0

5.0 3.5 1.6 0.6 0

5.1 3.8 1.9 0.4 0

4.8 3.0 1.4 0.3 0

5.1 3.8 1.6 0.2 0

4.6 3.2 1.4 0.2 0

5.3 3.7 1.5 0.2 0

5.0 3.3 1.4 0.2 0

7.0 3.2 4.7 1.4 1

6.4 3.2 4.5 1.5 1

6.9 3.1 4.9 1.5 1




CLUSTERING ANALYSIS

• Clustering analysis aims to find centers of clusters and 
memberships


• Criterion is the mean distance between data points and 
correspondent centers



CLUSTERING ANALYSIS
function R=demo_iris()

Z = load('iris.dat');

[N d]=size(Z);

X=Z(:,1:d-1);Y=Z(:,d)+1;

K=7;

[C Q]=annealed_kmeans2(X,K);

[ss ind]=max(Q');

R=zeros(K,max(Y));

for t=1:length(ind)

    i=ind(t);j=Y(t);

    R(i,j)=R(i,j)+1;

end

Z = load('iris.txt');

[N d]=size(Z);

X=Z(:,1:d-1);Y=Z(:,d)+1;

K=7;


[C Q]=annealed_kmeans2(X,K);


Y 
collects

labels

X 
collects 
features C 

collects K 
centers





Q collects 
memberships



RESULTS 1: CLUSTER-LABEL 
MATRIX 

[ss ind]=max(Q');

R=zeros(K,max(Y));

E=0; 


for t=1:length(ind)


   i=ind(t);j=Y(t);

    R(i,j)=R(i,j)+1;

   E=E+1/N*sqrt(sum(((X(t,:)-C(j,:)).^2));


ans =



     0     0    12

     0    26     1

     0    21     0

    26     0     0

    24     0     0

     0     3    15

     0     0    22

R(i,j) denotes 
the pattern 
number of 
type j in the 
ith cluster



RESULT 2


