PCA & SVD
Recall the outered oot malii X

X [X(c n] € IR Grn

X =X —-% X _—Z>2<7,
omd the a‘awfle Covauem L wa'JCu:c
Si= £ X XT

Thew, 'P&A bofnﬁiwzf' butl rle
-e,«.:jmdewmpaﬂéﬁ'm db“ S g

S = %/\.iT, N\ = oliog (A, Ay)

)\, 2 A2 2 -2 Ao Z 0.
=[é4 - # ] € R o
om orCho. -'ma'Lux, w-o( 1, - Haf

famamONBﬂf R<.

T K o s0id 4o be the  The

prinepal Components X
aﬁm_e %MEC&MJ bt I‘dZQ ex

L w.
Wd_ﬂ# afx r.t. the ONB

“If)(f-wmsa TM#th’he.
C.c'fam," Shafe_ ) covrds nafe.
unoley the rofaled axeo

e,
#E T r#‘ f.

« xvt > x| X0 X
ket 1 e, | *¥

‘\I




i HQ—M—Q_ Vf&uﬁ'ng the 34(/\&4/- AeLosel
wnoler the principad oxes
#, #.,---, provoes wa bellev
Lu'f'erpre talions og the dafa thear
v:'Mmj Lhowt wndery the O'rf?«a'na.e
oxed €, €y, - --,

e PCA w adro ”b”t""" wred o a
+rrl 4o oo dimens)'on veducio
s feolive extioaclima b /Cee./oo'nj
W"ey fop +* PCA Wo&'naé.c
whert 'K << d , t.e.,

Be:=[# —H]eRF
d ~ T 3
RT3 x; —> g, X; €IR
+op k PCA coovdlonales
or top k. Proncped

Nele thel using these Top T principad
C,o-u-,oaueu'fs, we Cawn afpram'ma.fe.
the origined olofo.  X; by

X, = )-(_ + ik : 3‘:,

076 courIe the opyro ximalion jef's
bettey sk befley oo k irasny.
Infak , if h=d, then x. (o vecoveved
um%l within madiane £ ).




Now we '[| fue the problew whew
we compule the eojeu.dewz«famﬁm
of S = ENET:

(> I d o QMje. we tzumndd
c,ow—Pu'KO- Theo agmdew’mahm
bew we Canmnst—tl A e ’Rdx&

Wpuﬂﬁ Mwa ool oLs

Cowufu‘l'a.‘l'umaﬂ CosT ve 0(d3)
Too exp@wuve'f'o

¢2) qunaxa3 e 4‘ t%”' Ao on

*J

need ol vectors
k.°:< T kd!y W%;_f_m ﬁ_&omue ovs

(3) Moreover l~g A>n Thew
romk (S)=mn- .'{’ ¥; 's ane
Lineondy cndep. So, @,,(’fe,r the Birst

n-| eﬁguved‘ws w ,M_q_[m !
W_fva_? N)’ZT-—{S‘I(QZ;" -+ X i,‘:}

V‘ow\k1 rowlde {
So Looka D fee YUWIL(S)..

Bul aine %l ¥ n = be caunat
tle meon W e M\o'l',..anJ, from
eadh datenvechsr X (e, X;=X; -¥)
Hemee, S Lnes 1 romk,

So , romk(S)=n-1




dan d

7:7 % "l//<,n’

%/ //N 2z /Qm
2
oley

~ P
VT

X U

+the “veo- Loseicod "(m_Hing ,
(e., dz2zm (e.3., the fawe Lmoge dedubase)

T = o(iﬁjC"'lz/u,'", o-"'2'-"/"‘;0)
coluwmns are orthonermal .

Caw.pw\ir\& thio wih the dljmw*roﬁffm



S = §A§T) we o tondude thek

3(c,0m) =0 L.,
NGUin,1:n) = —V-\-Z =°(':°'a(%f",q'%,°)

1. f)a(x, 0"‘2‘3 the [: M-I portion
MAJ.M finee. Tn=0,

Hemea , we shouwld vt fle veduced

SVD of X (nif §) for Computivg PCAL
DOk wse the -eigercolotonmponsfion of
S wilewds d wo amall .

A A T A A

Note: YV =03viv=0%

§=l,, m=
In oH/«M W‘olAl e,ao&, Frc'n.ocrnl oX oS UAJ'

o am’\'m Lineon ww.bina.ffg;\«, us 'l’l::;
(cmtered ) W\f’ui— veckors X, -, X !

Now- lel's o MATLAB epexi memls
'vvuvxa Thae %a.u_ Lmaﬁe doto bose
Lowisting of (43 Paced eadk of NAON
Boo 129% 128 = 16384 pixels,

-e., d=16384, n=143



