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Recall : PCA : Principal Component Analysis .
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• The goal is to find the axes on which data varies the
most .

• Those axes are the principal components : the singular
vectors in 0 Cor V1 associated with the largest singular
values

.



• We can approximate any row ft in F using the first K

principal components ( 1. e., first K columns of V)
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More compactly :

f"⇒=µ + ✓
""
*
""

and
É=[v""]#

f
""
= µ + ✓

(K) ⑧
""

KXT

10×1 10×1 pxk

éi
q.lk) = !

EE, ×

A kit

[way]T KXP

{ 10×1

Recall : Each Ci is the coordinate of ✗ with respect
to the axis Ei



Eigenfaces or PCA of a Face
Data Set

• Build the face data set
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• Given F
,
construct ✗= F - M

,
the data set centered around

do
the mean face .
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• Compute the covariance matrix C. = XTX
.

• Compute the singular value decomposition of C = USVT

e÷§É÷n faces
@Xp

µ



Using Eigenfaces to Generate a

Random Face

Goal Generate a coefficient vector Ñ
""
that follows the

same probability distribution as the samples in F.

• If ✗= F- M
,
then
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is the nxk matrix of coeffs

for the centered data set X .

• Computed and of , the coefficients column mean and

variance :
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To generate a
random coefficient
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• coeffg.w.r.lt. 8^0
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• Generate all K coefficients as Ii = M; + randn (1) * Si , Osiek-1 .


