

mailto:lihq@ustc.edu.cn
mailto:zhwg@ustc.edu.cn
mailto:lil1@ustc.edu.cn
mailto:eeyhu@ustc.edu.cn

II)Q'

52

R

DN N NN

LR

1;%'”?5&

vV A EMIERERIT R
EEEIMHTTH (DFT)
HElRZEZ#R (DCT)
/ill\ﬂ'/u Lj:ft_l,‘l‘l‘:]:%
Karhunen-LoeveZr#t (KLT)
INEEE R (DWT)



‘El
3
3
2
g
R
¥
o

1 1] 2 e %

J 7] A8 A%




‘El
3
3
2
i
R
¥
o
S

N-1 N-1

TUv) =2 2 f(xyh(xy.uv) (1)

x=0 y=0

N-1 N-1

f(x,y)=> > Tuwvkxyuv) (2)

u=0 v=0

NREEEC 7

Bz 5
JR U6 BRI B
AR 5 R HUO R

J5 7] B8 $4%




‘El
S
3
2
g
R
¥
o
S

L]
)
P
ot

h(X,y,U,V)::rh(X,U)hz(y;V)
142-DE#H 5T A2 1-DE R

T(X,V) = Nz_"lf (X, y)h, (Y, V) T(u,v) = NilT (X,V)hy (X, u)

y=0 x=0

O XJFR
h(x, y,u,v) =h (x,u)h(y,v)

(h, S, B0 R Bt 3K —#E)



A] 53 S FNIE 3 B 5 R

O BEAASBETHZN2-DTRAIUSRAEN S EITE,
BENSBEA—1M-DT#H

%[ A 'I':rrl =715 M
raw | 22 T ) A

-
(0. 0) N-1) X 0.0 (D X (0. 0) 1) U
i 2 20 1-D & ¥ 5 2-D A8 ik



F = BAFAB

B] 4 BRI IE 32 [E & T Hh
O A9 S B XTHR
[ xrraisar
s | A':A\
S
jTB — BAFAB
R AR F-BTB  B=Al

Bx A1



‘El
=
%.\
F
Kk
R
il
Kt
S

e iRl B=Al F=BTB

*

TR ((RELHR) ¢ A=A

MRAANLFERE, H: Al=AT
MARIEZFEME, Rk




SEUESI TS H#: (DFT)

O —#HESEHHEIIMTHEI
B SENXNRIZ4FERE (B , —HEEEIMHT T A

1 O 27z](ux+vy)}
Fuv)==Y'> f
(u,v) N xyexp{

x=0 y=0 N

—1

(x.y)= L ZNZ‘iF(u v)exp{+ 27zj(ux+vy)}

u=0 v=0 N




—HDFTHIME

O &m L+ Fv)+F,(u,v)

1 u v
O e /o) praont
. Slz%g f(x —a,y— b) e_jZE(meﬂF(H, V)

/7B £y 1) Fu-c,v-d)

1) * fL(x,) Fo(u,v)F,(u,v)

O &F
S 15 (x, ) F(u,v)* F, (u,v)
‘ xcos@ + ysin &,—xsm 6 + ycon
O st J( y yeon®)

F(ucos @ +vsin@,—usin @ +vconb)



-
=X
1
&
2
=

=

Vam

53




heds 4




LER L LR LAY B T L RN

v x5 4







AR ZE#R (DCT)

O —fa[5oE., ER. SHRAYZHE
O 1-DERIFZTH

C(u) =NZ_1f (x)cos_(zxglj)”“} U=0,1--- N -1
x=0

= _(2X+1)U7T:|
f(X) = =0,1,--,N -1
() u_o (W)eos) =3 s

a(0) JIUN 4 u=0
u)=
1/Z/N M u=12,---,N-1



B F2T#H (DCT)
O 2-DE#HKZTIR

o a(u)a(v)l\lf Nz—:lf (. y)cos [ (2x2+|j)mc} cos { (2y +1)V7c}

x=0 y=0 2N
N-1N-1 (2x+1)um (2y +1vr
f(x,y)= UZ(:) VZoa(u)a(V)C(u v)cos[ N }cos[ N }

CHE R 7 S M RN AR
h(x, y,u,v) = (X, u)h (y,v) h(x y,u,v) =h(xu)h(y,v)



DCTHE R Z




DCTHI™ &R

O SERISEIEAZH
B HE=EERKAl
O S5DFTHX:AE
B DCTXf RSBk BIDFT
O BRERE
B LW FFTHIEE
O ge=/E4E
B NHATIPEGESRHRAG



DCTZ: 45 8R < 51




Cle, S
ce and T¢

\ 7

7 "”/;}/.:i‘/,"/y / 7/ * Y
// /‘%Aé.: 7 / / / o X X A




DCTQﬁgﬁgt AN

Al




RIRfT /MG IE T 2R R

KR (Walsh) /M5 AT #H HERESDFT

MDCTARE], PRIEZER, MEF KA EHFHE
1/

FEXATHP, MBIAE (Hadamard) THRLEE

KPR NBEEST 2

EHER, AEmRERE

T

R Z AR IE T AN B W RO R




R IR AT HRAVIEHET,

2K X 2KRG IR DB HET -

H,

1
201 1




oy
o
R{
pal,
S
£
8
23

I e b 2 0
120N E0E
I 52 a3 0
Eh e
5 o e
3 o e
é%ﬁﬁﬁﬁ%%

ol e e




Karhunen-LoeveZs#: (PCA)

O LBt BiNHERGHRFELRENRIEETINER

EATFE (M) BXM, HAEIEEREH
E4E BT, MUATFEEERTHEE
HIRAEHEERTNEZERO

O NEEBRMNERSRINBIERENN G EREMRET,

EWT
- Hl):

FRYT A% ERV R ETEN, H A BT £ T R

A0 (REFEXTRAIL) -



R EREMERILE TR

O ®KERGHFEAMDINERE, GRFEESIMHERERE
FEHENIE, EMEERNNERRTE R0, LR
X (B—HI— MR EE)

O ETHRIEFEICAHERP, METHRERHBIEFLICA:

Y = PX
O R, YEMEERNMYEDR K. ELtkYHIthmERERER:
Py, = %YYT

—1PX PX)*
=~ (PX)(PX)

1
= —PXXTPT
M

1
=pP(=XxxT)PT
()

= PDyPT



R EREMERILE TR

O IR
B W REZEHEEDyE— KX FRFEE
B SEXTAREEFEAS RYFEE T N A4S E R E IR IE AT
B HEE SR AT R IERE R LU E N S EREEXT A

O PR H%%EBEDX BUYFIE R = B AL EIITHESI BV ZE
5, EfRE—I1TE 2D B— N EE=

O RPIZBEFEEMNKRE]/, FHEFHEREN _EEITHES,
N A PRYBITKITZE AR AU RE P& S LU IR I 20 HRZEREX, LIS ZE|
TRINEENEHEGREBIEEREY




FELR

BRI MANGE [ 8

| BRIEEIRIRYERNITMIIRISEREX ;

BXHE—IT (B1MNEE) #HTEHNEK;

3. KR EREREDy = %XX T,

4. R Dy BUHE(E XX R HIFFIE[E) £ ;

5. BYFEEER MFHEEXRNN EBITZTHS IR RERE, BXAT
kiT¢A X FEREP;

6. Y = PXB) AP Rk I B BHR

!\)



K-LZE#—151(1)

(1,
(2,
(3,
(4,
(5,
(6,
(7,

2)
3,
4,
5,

AR R
D,
D,
D,

(1, 2,
2, 2>, @2, 3,
(3, 2>, (@3, 3,

4, 3,4, 49, 4, 5, 4, 6)
(5, 4, (5, 5,6, 60,0, 7,
(6, 5, (6, 60,6, 7, (6, 8,

7, 6, (7, 7>, (7, 8

=)L)

y—yb={

)

3.286 3.099
3.099 4.579

|




K-LZE#—151(2)

O fE4%8UhET, BAARMEZIENATK G ERE R AIEE:
{3.268—/1 3.099

=A* —~7.86514+5.443 =0
3.09 45/9-1

A, =7.098 A, =0.768
O BIEAMEERN Xy 4 =44, KEHHEXRE:

- 1 . -1.23
0 :|:1.23:| 9, :{ 1 }
O EHEEEEN_FHEREFEOFVELER, FhLFREE5H
AR R Em AR [E]




&

K-LZE 3% N F S 151 ABIR 7

1. BE—wEARFIL, PARENEEFRIAESEH.

2. {EITFI R ERERC, FHERESFIEERTERE.
(CREEEEN, SHTATERY, NETRBEENHINRES,
HHER)

3. EFEXNDEHARFFEENFHER S HMIFIER T (E]
4. BRI AFHERSEN R, UHAFMEARERE.
5. KRENIRANGZE, #HITTERIRA

(AN EE )













AT (DWT)

BTk
B T ERETREESR
BRI R A SRR E A E

SIS A4
B/ RETRA AT B ES

Lk
B BEENERNE T ERERIR R
B EMEMTREES. SEEVER, JNRBEEL.

itk

= Y



Frequency

Time Time Time

442 (MEF)A5: Dirac. Fourier. wavelet)




14

1% B E/NVE T H

24— goln) — \H(w)] |H1(w)]

hy(n) — 24

Valn )—+

|
| I
I I
I I
x(r) m— Analysis ' Synthesis <+>—c x(n) Low band High band [
oo : |
hin) — 24 | L og(n) | I I
| II g
| 0 /2 T
hl(”) ] 2-+ —.Wi_.".l(.-' - 1,n}
p{((.fr({-':n) -— hi(n) — 24 —8Wy(J — 2,n)
ho(n) 1 2% We(l = 1,n)
SRS T hatn) | 24— w7 - 2.m)
A Y _IJ: \ 7J
H— 0
|H (o)
A

1
=
L




QIEEE

— Ay(—n)

24

W(j + 1, m, n)e—

Columns
(along n)

By (—m)

— 2y —®

Rows
(along m)

2y

Columns

he(—m)— 24 |—»
Rows

hy(—m)— 24 -—a
Rows

he(-m)— 24 —e
Rows

Wi m, n) @— 24 — hy(m)
Rows
(along m)
W (7. m,n) e—| 24 [ ho(m)

H
Wi(j. m, n) ®—

Wolj, m, 1) e—

Rows

2+ hy(m)
Rows

24 | he(m)

2 L hy(n)
Columns
(along n)

2+ — hi_g(n)

Columns

Wi + 1, m, n)

G Welf + 1, m,n)







