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(a) MRI Image (b) Finger Print (c) France Flag
Pictures are naturally stored as matrices: a 1024 x 1024 black and white picture is stored
as a 1024 x 1024 matrix.

For many pictures, if we store it as a matrix, it is a waste: MRI image has information
only inside the curve boundary; finger prints have repeated/similar structure.

Compression of data: we do not need to store the whole n x n pixels for a n x n picture.
There are many ways to compress data: low-rank approximation is one of them.

Example: France Flag is a rank-1 matrix. SVD is A = UXV* = uj01v]. So we only need
to store two vectors u; and v; and o;.



[ e szd,-ing,

- 1I’ i - ,\‘ - ’
I 8
P - P -7 —_— W‘k
-1 P > Compited by
vertical offsets perpendicular offsets P C A / g VD

\\/ A 4 nons iare Mbix
(,UW\EW(W(
by (gust Squove

Cup for AERTT, mon

WM MY N WX

- [+] ] [
Y = C;\\‘SI)
O(Ay = m

The @jen-dfz&mrosf'ﬁ“w ; :E\

T
AAT O

} A

|

|




Covntywt QWD ;o ACIR™ , of vak (D= k<h

thon Qb (s

= VT ok wld oepes SVD.

CovnFa,(;e Vo, bw-vak a{,\‘)ro)cim:ﬁm wd  PCA

we  wsed Afom abmest oMl makrix apopls citions
Gt Conbwn Lot 4 [m\cﬂmwﬂon:

oven {vr‘ n honSqlare /\@(Rmxw L m>n

O /\’6'-(‘ “'0.,\ “A“F = /\J:Z“ a&‘z'

77' Ms

® Vink (A = # é( honzero O

QF O »0ey 20, thn
5 = max | AX]
RCIRN | 1]
K/> L&mﬁe,g—t d\cmjc 4 (ij‘(h
from X & AR




