Information Compression

Olelb) (sjbwospns

p o
Ko—lo—o0P—ol R
Jol CLaund
mlk . . -
g &*SS (g 33 o5
Silos SLAS (soxThg)
Rt B 1ol )l

200)) ($30.00.0 son)

http://facultymembers.sbu.ac.ir/a_mahmoudi



s Cunygd =

(3(5)8)J3sa3 (sLAS )s YT Ubjlsy ©
Db Sla sy o

WL eunlos (8) )9)0 —

I SlaJysys —

Wl slaylsy —

Ay solais slaylsp —

B sladasys -
3295 Sla sy o

WA Sladasss —

Wb polas —

S)bwo3)nd



Sdass s -

SHls B 0) s0)9n )y Lol JBSauw e
A0 0 (odwSy) aaigsed (b (AT

008 Gwlg) @ B3 gojlsp o awlas sly @
) (V0 (5383 a5 Sl beleilS

Jas3 il dso @
(baigad ols ATmsas O3y OLs §l —
0308 )y Wps @ oW e huly) Jusss -
Jasy
GAY obaiw )y aidlb  Josad sodls §1 aslaTwl —
P Y&V

S)bwo3)nd



S)BP sLAS -

oy slacgsss Jold ($)lsy sbas Gy @
O «, A JoTuws»

N« Sy byl )9330 (SLAS (sla)lsy e
Sl Oaby DB acgans ol

b|=a|/0|+b|1|+cC]|O
C 0 0 1

S)bwos)nd



oA JUBTW! «

)3 3G @18)5 YA3 )y LA Ty (slaylsp lav; )S) @
;b1 euslod Sdwb « A JBTws» a5 (,I)g0

S)bwos)nd



OE) =

U 335Ls (S)lsp ) 300 «asls slaylsy» lav; y5\ e
130000 awlas ) sakul) il

Vo0, Zbivi =v , db #0

) s)dp sLAS L sslais L Sla)lsy )5 e

a,!';g ‘n
g &o‘ &
S

SUAS D 3315 ojllsyi T Jhio W lojlsy (sojlsil 1515

QU0 Sas] Jlsyi soleis

S)bwos)nd



I (sLAS )y ST =

SUAS )3 Lo JusyT (W) @) Cundi iy 30w (sl
V. XYSR NV Y V. WAV &Y

X (K) :fa(K,n)x(n)
_ 0<K<N-1

S)bwos)nd



(ccca)d)) (S3A0 (SLAS ) JIsad

X (K) :Nfa(K,n)x(n) 0<K<N-1

X (0) o0

XlezANxNXle

S)bwos)nd



009328 Jys3 -
reuibly atibls 451 -

0101 A5 A8)S A3 )y (sl @ 1y B pwsyils oled0 ©
23) A3 X )l 1y x )y

X=B.X

Oloigo B=A" bl pisog)ly A puwipils asplip .

0 cus X glol )hrids @ po)ly Jusg & 5SS

s)lwosyné



dan3 gwpile sla,Spg -

soslgilys —a0s)e bl bl5As uuysle A )S) e
13300 QUL 1) g0 @ 1) A

:JOs ®

A*T

—803}0 @bl albly p) g @ ) A )5l
23S awlas \)C)T so3lg3ly
3+7i 0 _
A=[ 2i 4—:‘]'

3+71 3 — 7 0

—2i 4+1i

I =50 =% |

)yl 0 4 + i le



. a1s)) (s gwsyils slog, 5P =
X(K):Za(K,n)x(n)

v
D weies 9 o3lgily weleis (sloguwpilo )y 1}
S3i)bs @o O (blU)l as gupits

X (1)

=| Uy

X(N-1) Unao P

S)bwos)nd AAT= ? A i



(nrtals)) J3s3 papile slog,Shg =

D gvpes g ol aslels sleguyits 15
Saisls @ LUyl ap puyyiLs

353 om)ils o

By s b pwyils Gy ungSes AT a5 (el5in o
LBy e l9d « 380 pwpls» Q) )ﬁ)b

*

AT = A" :
Unitary and Hermitian !




171 +i
4=

2[1—:'

I =l[
A A 2

S)bwos)nd

JOs -

Cuwl (EI A ou)3ls saes oling e

1—:']

1+

1+i 1-i|1[1—i 1+ 114 0
1—i 1+4+il2[14+7 1-i =;[ﬂ 4]=fz




B3 J335 gvgias -

B3 gy b amb pgugtes A guyls (Sl e

ompls @y 63y s@05 @ plg3e B=A" 38)3
380 Gy gweaas Jasad g B

Al (11 ) il B uaPls A pmpils )51 e
Ol (50 3.1 CuBW (13

;] 1) O)g0 @ o1 gwgies g Jsa3 lg)

X (K) = fa(K, n)x(n) fx(n) = NZ_lb(n, K)X (K)

x(n):Nz_lla*(K,n)X(K)

S)bwos)nd






83 333 Olwogad -

o)1) shls A pwople (sopg pslis (olal @
BNTVV Wt

Gl Plway aldly J3sa3 g Lol Hlsy (5))l

|X H2 = (AX)".Ax=x". A" Ax = HxH2

&
% Wiz 'y;x
O3

Ko

AdL s Ps@s g VO Amss (ol pylos @
Al eal

S)bwos)nd



(532 9> JI53

f (nl’nZ) -T2 F(K11K2)
0<n,n,<N -1 0<K,K,<N -1

N-1 N-1

F(K,K,) = Z Zf (nl’nz)thLK2 (n;,n,)

0<K,K,<N -1

S)bwos)nd



O0A@s 3N =

N-1 N-1

f (nl’n2) — Z Z F(KliKz)t (K1’K2)

K,=0K,=0
O0<n;,n,<N -1

Aic @ 9) 9 ols @ 9) JuA sorivsplivit, 9t
Kl! K21 nl! n2 (.—lz’,)'n. (r‘dw (> (EPANETTTY
Adlaiuw lg

S)bwos)nd



SECVA] V.3 SAVU I
) o1 «ubigd ) 0 @ by Gl olely )51 @
:3309(-0 €A1

th1,K2 (n1’ nz) — tlle (nl)-tz e, (nz)

ADQT «opaior |y JasyT il ply @s O Judy 95 J5k
JLai (50945 2l o)aTs 9 P3IcIIrg (AT J5P
:cubly @tolod j (saigSay l) cuugpits |

F:foffoT

scubls @10 lgd jui (¢ 8180) 0017 w9 T2 (slyr

=

S)bwos)nd



O)BXs P18 sy -

N-1 N-1

F(Kv Kz) Z Z f(nl’nz)thlK (nl’nZ)

(n n2) tlf (nl)th (n2)

K1 K2

F(Ky, K,)

N -1
F (K, K;)
n, =0

n,=0 _:
(00w (59) Jasy Jlac] |
Silwonyid lojbw ¢59) Jasy Jlacl



SECVA] V.3 SAVU I
:0l alnls )5 @

F=T fT] T =T

03) )3 Qb easlod 38y sx@y 9y JaI @
:03)5 b o T (slagnusil il 03)9 yhidy O Al

N-1 N-1

FKLK) = 3 3 F (o)t (1)

=0 n,=

0<K,, KZSN —1

f(n,n;)= 7 7 F(K,, Kt (n,n,)

K,=0 K,=

O<n;,n,<N -1 .

s o



Qv
09z (Jus)

T*T
FIT
=TT
TAT
T

T7.F
FT =f

S)bwos)nd



JIsa3 (52198 > (S)P! -—

JED) guapls § ol guyils )s $)¥) )sbs @
Cuwl gl Al

N-1 N-1 N-1 N-1

5SSl -3 SRk

n;=0 n,=0 K;=0K,=0

€00 M@ ML dxbasal gmpls ) )P @)l
A0 Oglats 331930 J@IG)

1 dIsS @ @y Sl I5)eS 1y Sl a e

S1950,0 )8 (0old (Sd39M80

S)bwos)nd




b pobos -—

. 1 0 0 1 0 0 0 0
5 6 ? X + —1x + Bx + BX
0 0 0 0 1 0 0 1

Jol j9a.0 a3y by @93 J9a0 a3 )iz oW J9as ay )by ©)lgp 1980 a3 )Isp

N —1

F(K,L,K,) = > S f (n,nt (n,,n,)

n;=0 n,=0

0<K, K,<N —1

S)bwos)nd



(...sls)b pobos =

N -1 N —1

I:(K11K2) — >: >:f (n11n2)tKl,K2 (n11n2)

n1:O n2:O

O<K, K,=N —1

SR ey Wi )y by K, 9 K;  psles )5l e
SN0 O)0 @as N, § Ny pslbs ales

Anl,nz — tKl,KZ (n1’ nz)
N —1

— Z Z_: (fF(n,.Ny). Ay 0L )

S)bwo3)nd



(...sls)b pobos =

0y (Al Oy plos o301 Cupy @ Lscm.m .

K, :5)B Opd (sanals o301 Cuws @ A owls o

>
Ol K, soslgdly )sT o3l Ug.un Ol
o) T Toygius

_ T
AKl,KZ =Tk, (N Tk, (1xN)

S)bwos)nd



e

Olpigo 0 peat osg padiie §

T 7 =9 p
F =T % f x T 390 s i (51ig) 398b 35
cuvly Jhj
_ T _
Fkl’k2 B TKl(lXN) X f(NXN) X TKZ(NXl) l

o o ol %o 0 XoN-1 |

o o ° a, o

o o o || a,,

(

* * 1l ay AN-1,N-1 |

S)bwos)nd



.
Ty, (1xN) X f(NxN)

S)bwos)nd



Sum up of all elements of a each column

* Xy o

¢ X akl,z

* X N1

* X0y o

¢ Xakl,z

XAy N1

X% o

i Xakl,z

XAy N1

.
Tk, @xN) X f(NxN)

Sum up of all elements

® X0 o

¢ xakl,z

® XA N1 |

A o
&, 1

&y, 2




S)bwos)nd

Sum up of all elements

Oy 0 X0y, 1 Oy 0 %Oy, »
Oy 1 Xy, 1 Oy 1 X0 >
P R Oy 2 Xy 5

Oy 0 X O, N
O 1 X0, N2

Oy 2 X%, N

O N1 X Oy, Nt

Dot product




k 1k2
Oy 0 X%, 0 Oy 0 X, 1 G oXC%,2 O o X N1
O 1 X0 o Oy 1 Xy 1 O 1 X0, - O 1 X0 N
Oy 2 Xy o P R O 2 X >+ O 2 X0 N
N X K0 KN X X1 B na Xy, o O N XK N |
% o
A1
& 5 ><[0%,0 O 1 o - akZ,N—l:|
QN1 s &.‘5
)
>4 »
w)

S)bwos)nd



F(0,0)=(f ,Aq)
F(5.6)=(f ,Asq)

sawlos U Plyige ) F jl paic jo
cupite )3 T pwils (lbls b

AJgg,-8 03100 W poliag AKl K,

s)lwosyné



JOs -

W3 )y JBI gwapiles 1y T g Lol pow3 )y f)S) e
JoS)Sul







W3 )y JBI gwapiles 1y T g Lol pow3 )y f)S) e

t@I))

h

1
e

1

-

L
>
o
H

1

2

:

1

2

1 1
] Mt

1
-1

STl

o

ST

-

T

o

T

i

NIFR, NI NP N -

Wk, WP, W R

w B~

B~ DN

1 : 1
e

e

1

1
1}:a+2+3+®/2:5

}:a+3—2—®/2:—1

=(1+2+-3-4)/2=-2

=(1+4-2-3)/2=0

S)bwo )b




@i

e Fundamentals of digital image processing
Book by Anil Kumar Jain

FUNDAMENTALS
*DIGITAL IMAGE
PROCESSING—

ANIL K. JAIN

S)bwosypns



