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PRedukcia pﬁctuM

@ Principal Component Analysis — PCA

@ Linear Discriminant Analysis — LDA



@ otoci suradnicovu sustavu tak, aby prva os bola v
smere najvacsej variability a dalSie boli na nu kolmé
v smeroch najvacsej zvysnej variability
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Pohyb pruziny sa dé opisat ako rovnica s
premennou X

Troma kamerami budeme zaznamenavat
dvojrozmernu polohu Cervenej gule 2 min

’

Pohlady kamier nie su na seba kolmé

Ako mobzeme z tychto dat ziskat rovnicu zavislu iba
od x?
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Mame prilis vela dimenzii problému, teda zbytocCne
viacrozmerné data

A data su este zatazené sumom, lebo kamery ani
pohyb pruziny nie su dokonalé

PCA ma pomoct inak vyjadrit zaSumené a
skomolené data a ndjst ten dolezity smer dynamiky
javu, ktorym je os x
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12 tisic 6 rozmernych vektorov (za kazdu kameru
dve suradnice)

Vo vSeobecnosti mame n zazhamov m-rozmernych
vektorov

Hladame linearnu transformaciu P, ktora zobrazuje
povodné data X na lepsSie vyjadrené data Y, tak ze
plati PX=Y
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Priklad:

1. Vypocitajte Kovariancnu
maticu pre data (2 vzorky,

3 priznaky)X=[1,2] Y=[2,1]

Z=[1,3]

2. Vypocitajte vlastné
vektory a Cisla pre maticu
[2 -4; -1 -1]
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@ Hlavné komponenty su na seba kolmé

@ Ako sa dospeje k redukcii priznakov?
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Mean adjusted data with eigenvectors overlayed
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> PCA MATLAB —*prl 3

X1=[1,0.5;2,1:3,1:4,2;5,3];
X2=[1,2;2.5,3;3,5:2.5,4:4,5];
X=[X1:X2];

data=X-M; %M = Mean
[W, EvalueMatrix] = eig(cov(data));
pc = data*W/';



5 PCA MATERE e

[COEFF,SCORE] = princomp(X)

[COEFF,SCORE,latent] = princomp(X), kde
COEFF je usporiadana matica hlavnych
komponentov, SCORE je vyjadrenie
povodnych dat v novej baze a latent
obsahuje vlastné hodnoty kovariancnej
matice ako ich prispevok ku variancii dat



figure, plot(X(:,1), X(:,2),".");
| COEFF,SCORE, latent]| = princomp(X)
figure, plot(SCORE(:,1), SCOREC(:,2),T.");
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PCA nepotrebuje informaciu o zaradeni jednotlivych
merani do tried

LDA ju potrebuje, pretoze maximalizuje
medzitriednu vzdialenost a minimalizuje
vhutrotriednu vzdialenost

Ak je C tried, tak LDA transformuje m-rozmerny
priestor na C-1 -rozmerny



X # The two classes are not well
separated when projected onto
this line

Tlus line succeeded in separating
he two classes and in the
meantime reducing the
dimensionality of our problem

from two features (x,,X,) to only a

scalar value y.
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Samples for class w, : X,=(xX,%X,)=1{(4,2),(2,4),(2,3),(3,6),(4,4) }

Sample for class w, : X,=(x{,X,)=1(9,10),(6,8),(9,5),(8,7),(10,8) }
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% samples for class 1

X1l = [4,2;
“.:8;

2.3
3, 6;
4.4

% samples for class 2

X2 = [9,10; S Z(U M;)X(M M;)
5.8; ]
9.5
8.7;

1018] ; - - — - hl hJ
criterion = inv(S, ) XS,




% computing the LDA projection
invSw = inv (Sw) ;

invSw_by SB = invSw * SB;

% getting the projection vector
[V,D] = eig(invSw_by SB)

% the projection vector
Wes Vi{:,1);

W, = and
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Classes PDF : using the LDA projection vector with the other eigen value = 8.3818e-016
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Using this vector leads to
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Classes PDF : using the LDA projectdon vector with highest eigen value = 12,2007
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X1=[1,0.5;2,1;3,1;4,2;5,3];

X2=[1,2;2.5,3;3,5;2.5,4;4,5];
Porovnajte PCA a LDA



Example ot two-dimensional
teatures (m = 2), with three

\ classes C = 3.
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Classes PDF : using the first projection vector with eigen value

1
25

. AINIBIJ PUOIIS YL - Y

0151

X - the first feature

0.1}

0.051



P Toolb oxys

@ Matlab Toolbox for Dimensionality Reduction

® http://homepage.tudelft.nl/19j49/Matlab_Tool
box_for_Dimensionality_Reduction.html
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