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Outline

@ K-means

@ Hierarchické shlukovani
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K-means — Jak funguje ?

Méjme body x; € R" a Cislo k urcujici pocet shluka.
O Vytvor pocatecni centroidy c;.
@ Pro kazdy bod x; spocitej pfislusnost bodu ke clusteru ¢;.
© prepocitej polohu kazdého centroidu ¢;.

= probiha iterativné: postupné se upravuji centroidy.
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K-means
K-means

© v matlabu fce [IDX, Cl=kmeans(data,polet shlukd)
(dalsi parametry viz. help)

@ podstatné parametry: data, pocet shluki, méfitko vzdalenosti.

Zkusme si udélat shluky na datech fisheriris.

load fisheriris;

[measIDs , measC]=kmeans(meas, 2);
gplotmatrix (meas, meas, measIDs);
silhouette (meas, measIDs);
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K-means
K-means - funkce silhouette

@ pro bod x; udava ¢; Cislo shluku do kterého x; patfi

e z matematického pohledu je funkce Silhouette(x) méfitko prislusnosti
bodu x do clusteru

@ pocita se z pfisludnosti x; do vsech clusterd
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K-means
K-means - funkce silhouette

o funkce silhouette v matlabu ukaze jak moc patfi jednotlivé body do
shluka.

silhouette(data, shluky)
zobrazuje se kazdy bod v datech a jeho silhouette hodnota

¢im vétsi hodnota tim vic patfi bod ke shluku.

body jsou sefazeny podle shluki a potom podle hodnoty funkce
silhouette

@ zkuste zménit vykreslit silhouette pro riizny pocet shluki.
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K-means

K-means - funcke silhouette
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K-means
K-means - zobrazeni dat ve 3D

@ zkusme vizualizovat data, rozdélena na dva shluky

ptsymb = {'bs','r~', 'md', 6 'go', 'c+'};
for i = 1:2
clust = find (measIDs==i);
plot3 (meas(clust,l) ,meas(clust,2) ,meas(clust,3) ,ptsymb{i});

hold on

end

plot3(measC(:,1) measC(:,2) ,measC(:,3),'ko', "MarkerSize', 14, T
LineWidth ', 2);

plot3(measC(:,1) measC(:,2) ,measC(:,3), 'kx', '"MarkerSize', 14, Teo

LineWidth ', 62);

view(—137,10);
grid on
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K-means

K-means - zobrazeni dat ve 3D
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K-means

K-means - dalsi parametry shlukovani

@ parametr ’display’ specifikuje co se ma béhem vypoctu vypisovat,
zkuste zadat hodnotu iter

@ Volba poctu iteraci, tedy kolikrate se spusti kmeans s riznymi
pocatenimi nastavenimi centroiddi: *replicates’, 5, ’display’,
>final’. Ze viech pokusii se vybere ten nejlepsi. (zkuste si)

@ Volba pocatecnich centroidt: ’start’ (zkuste si doma)

@ zména méritka vzdalenosti: dist?, zkuste tfeba ’cos?

[measIDs, measC]=kmeans(meas, 2, 'display', 'final', '—
replicates', 5);

[measIDs, measC]=kmeans(meas, 3, 'display', 'final', '«
replicates', 5);

[measIDs, measC]=kmeans(meas, 3, 'display', 'final', '«—
replicates', 5, 'dist', 'cos');

silhouette (meas, measIDs);

I
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K-means
K-means - dalsi parametry shlukovani
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K-means

K-means — srovnani hodnot silhouette

[measIDs ,measC] = kmeans(meas,2,'dist', 'sqeuclidean');

[silhl] = silhouette(meas , measIDs, 'sqeuclidean');

[measIDs, measC]=kmeans(meas, 3, 'replicates', 5, 'dist',6 '«
sqeuclidean ');

[silh2] = silhouette(meas measIDs, 'sqeuclidean');

[measIDs, measC]=kmeans(meas, 3, 'dist','sqeuclidean');

[silh3] = silhouette(meas ,measIDs, 'sqeuclidean');

[measIDs, measC]=kmeans(meas, 3, 'dist', 'cos');

[silh4]=silhouette(meas, measIDs, 'cos');

[mean(silhl) mean(silh2) mean(silh3) mean(silh4)]

Jaky je rozdil ve vytvorenych shluknuti 7
811h1=0.8504 silh2=0.7357 silh3=0.7357 silh4=0.7491
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K-means
Rozdil mezi velikosti listd

[measIDs, measC]|=kmeans(meas, 3, 'dist', 'cos');
lnsymb = {'b—',"r—"', 'm'};
names {'SL','SW','PL','PW'};

meas0 = meas ./ repmat(sqrt(sum(meas.”~2,2)),1,4);

ymin = min(min(meas0));

ymax = max(max(meas0));

for i = 1:3
subplot(1,3,i); plot(measO(measIDs==i,:) ', lnsymb{i});
hold on; plot(measC(i,:) "', 'k—","'LineWidth',2); hold off;

title (sprintf('Cluster %d',i));
set(gca,'Xlim"' ,[.9 4.1], 'XTick',1:4,'XTickLabel' names, 'YLim'—

,[ymin ymax])
end

15
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K-means

Rozdil mezi velikosti listd

Cluster 1 Cluster 2 Cluster 3
08 06 0a
o7 o7
06 06
05 0s
04 04
03 03
0z 0z
01 01 a1

SL 8w PL PW BL 8w PL PW L 8w PLPW
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Hierarchické shlukovani

Hierarchické shlukovani

Jak probiha shlukovani ?

@ Pro hierarchické shlukovani potfebuji znat jejich
podobnost/vzdalenost.

@ Pro spocitani matice vzdalenosti (kazdy-s-kazdym) = funkce pdist.
o(n?).
@ Shluknuti objektti do binarniho stromu = funkce linkage

@ copheneticka korelace: urcuje jak moc je dendrogram shodny se
skutecnymi vzdalenostmi. Cim vétsi &islo, tim lépe.

@ Visualizace: dendrogram = funkce dendrogram

measPdist = pdist(meas, 'euclidean');
measTree = linkage(measPdist, 'average');
[h,nodes] = dendrogram(measTree , 0);

set(gca, 'TickDir','out','TickLength' ,[.002 0], 'XTickLabel' []);

cophenet (measTree ,measPdist)
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Hierarchické shlukovani

Hierarchické shlukovani
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Hierarchické shlukovani

hické shlukovani — pomoci cos vzdalenosti

measPdistCos = pdist(meas, 'cosine');
measTreeCos = linkage(measPdistCos, 'average');
cophenet (measTreeCos ,measPdistCos)

[h,nodes] = dendrogram(measTreeCos ,0);

set(gca, 'TickDir','out','TickLength' ,[.002 0], 'XTickLabel' []):

[h,nodes] = dendrogram(clustTreeCos ,b12);

[sum(ismember(nodes ,[11 12 9 10])) sum(ismember(nodes ,[6 7 8])) <«
sum(ismember(nodes ,[1 2 4 3])) sum(nodes==5)]

15
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Hierarchické shlukovani

Hierarchické shlukovani — pomoci cos vzdalenosti
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Copheneticky koeficient korelace: 0.9360
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Hi ké shlukovéan

Hierarchické shlukovani — zo

@ modry a riizovy shluk lezi blizko u sebe

@ zeleny shluk je dobFe separovny od ostatnich shluki

hidx = cluster(measTreeCos, 'criterion ', 'distance','cutoff',.006);

for i = 1:5
clust = find (hidx==i);
plot3 (meas(clust,l) ,meas(clust,2) ,meas(clust,3) ptsymb{i});
hold on

end

hold off

xlabel ('Sepal Length'); ylabel('Sepal Width'); zlabel('Petal —
Length');

view(—137,10);

grid on

15
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Hierarchické shlukovani

Hierarchické shlukovani — zobrazeni shlukd
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Hierarchické shlukovani

Hierarchické shlukovani — single linkage

eucD = pdist(meas, 'euclidean');
clustTreeSng = linkage(eucD, 'single');

[h,nodes] = dendrogram(clustTreeSng ,0);
set(gca, 'TickDir','out','TickLength',[.002 0], 'XTickLabel'

A1)

Copheneticky koeficient korelace: 0.8639
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