Linear Discriminant

Analysts (LDA)




LDA ... Two Classes - Example

* Compute the Linear Discriminant projection for the following two-
dimensional dataset.

— Samples for class o, : X;=(x,%,)={(4,2),(2,4),(2,3),(3,6),(4,4)}

— Sample for class o, : X,=(x,,%,)={(9,10),(6,8),(9,5),(8,7),(10,8)}
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LDA ... Two Classes - Example

e The classes mean are :

% class means
Mul = mean (X1)';
Mu?2 = mean(X2)';




LDA ... Two Classes - Example

e (Covariance matrix of the first class:
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% covariance matrix of the first class

S1 = cov(X1) ;




LDA ... Two Classes - Example

e (Covariance matrix of the second class:
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% covariance matrix of the first class
S2 = cov(X2);




LDA ... Two Classes - Example

e Within-class scatter matrix:
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% within-class scatter matrix
Sw = S1 + S2 ;




LDA ... Two Classes - Example

e Between-class scatter matrix:

Sp = (/U1 — H )(ll'll — H )T
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% between-class scatter matrix

SB = (Mul-Mu2)* (Mul-Mu2)';




LDA ... Two Classes - Example

* 'The LDA projection is then obtained as the solution of the generalized eigen

value problem

S, S, w

—

—

= Aw
S,/ Sy —Al|=0
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=(9.2213-1)(2.9794— 1)-6.489x4.2339 = 0

= 1> —12.20071=0= A(1-12.2007)=0
= 4, =0,4, =12.2007

0



LDA ... Two Classes - Example

% computing the LDA projection

invSw = inv (Sw) ;
* Hence invSw by SB = invSw * SB;
(9.2213 6.489 jm _ O(wlj ¢ getting the projection veotor
42339 2.9794 7w, [V/D1 = eig(invsw_by_SB)

and % the projection vector

W=V(:,1);

92213 6.489 w,

w, =12.2007
42339 2.9794 —(w,

Thus;
—0.5755 0.9088 '
w, = and | w, = =W
0.8178 0.4173

* The optimal projection 1s the one that given maximum A = J(w)




LDA ... Two Classes - Example

Or directly;
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LDA - Projection

Classes PDF : using the LDA projection vector with the other eigen value = 8.8818e-016
0.35

The projection vector
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smallest eigen value
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LDA - Projection

Classes PDF : using the LDA projection vector with highest eigen value = 12.2007

The projection vector
corresponding to the 0.35

highest eigen value
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