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Abstract

Discrete cosine transform (DCT) has always been the most important compression algorithm
in photographic compressing and coding method. It has got great success in application fields, be-
cause of its simple algorithm schematic and low computational complexity. This thesis has com-
pleted the effective combination of DCT Coding (Lossy Coding) and Run-Length Coding (Lossless
Coding), realize the restoration of image ,with high compression rate, under a certain extent of vi-
sual quality. Above the traditional DCP coding algorithm in JEPG, an improved arithmetic based
on threshold segmentation is proposed.

Fractal coding uses image self-similarity to traverse each range block in a local iterated func-
tion system to search for the domain block with the lowest mean squared error (MSE). Generate
an affine transform codebook to complete the coding and through the collage theorem completes
iterative decoding. However, fractal coding is not a competitive image compression technique in
practical applications due to its long coding time and high computational complexity.

This thesis proposed a hybrid coding method, combined with discrete cosine transform and
fractal coding. After image segmentation, DCT transform is performed on simple blocks with
little difference in numerical values, through which reduces the search time of domain block to
shorten the encoding time of fractal. At the same time, re-segment the original image and use the
sub-block after second segmentation compensates the restored image to eliminate the block effect.
The experimental results show that the improved algorithm proposed in thesis paper decrease the
time of encoding to a certain extent compared basic fractal coding, and also performed significantly

improvement of image restoration quality.

Key Words: Image Compression Encoding; Discrete Cosine Transform; Threshold Segmenta-

tion; Fractal; Iterative Function System.
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a4 0.10 3.3219 4 1110
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ag 0.02 5.6439 6 111110
ar 0.01 6.6439 7 1111110
as 0.01 6.6439 7 1111111

[[a2030 ] . ! .1@

[[a3017 } . ' i@_l

[(a40.10 | : ' 0.35

[[a50.04 ] 0— : 0.18

1 0.08

a7 0.01

RO
o
R

ag 0.01

K| 2.3 Huffman 23 F2 S2 4

Kl 2.2 24 Huffman 4afgp, ME AT DLEWHLE B 5 ME S5EKXR. RBEE
SSHIS, ATATCLHFE G B H(A) = 22495, “PHEK L =232, HwiZEE (ER
5K Z ) N p = 96.96%.

FAMEARE RN R, X TRNAER RSO, FIA Huffman Jhd sl FoiAT 4] #8722
XA B —— X gmiE R, R iR E B X IR ICIEEH T 53— ME IR AR5
5Y, XEEWSE T ER Hoffman ZmbS R AEXAR M40 FE T 5 40 50 — Rl %k
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P TR st GO

2.2.3 {TiE4mAL

ITFEGmY, N FRUFFE %A (Run-Lnegth Encdeing, RLE), —Fh S35 ] 8 i) JC 3 508 15 4 72
Ko ATFEGR K5 IRAE A5 B IR (R 2 480 oo K b DU R S
I AN B BRAE I AT T B AR A R LA S . IO T0 8 VF 2 b 91| 1 22 4L
P HEZ HAE U5 AT LK B2 el B 08 0, AT 78 BB 1O R4, 9 st — BR, AL IEIAR,
A ok EIAB DL R AR 5 R X H AR A SR oA BRI B o, =
HIXESHIEZ BB R, CAPSHIVREZ BOGRM/ DX H— R ERErEih
D EG AR, HA BAAREBAGZER, WREBORR, RIGWOTHIR:

WWWWWWWWWWWWBWWWWWWWWWWWWBBBWWWWWWWW
CL b 37 A i A R AT R g, ol OR S 40 - W12BW12B3WS8, HAT 11 /M
FRIN, BN,

WAWWWWWWWWWWWWE WWWWWW
WWWWWWWE B BWWWWWWWW

TRSE
Y
WI(12) B(1) W(12) B(3) W(8 )

K 2.4 1TREGm AL~

B 2.4 555 WU SRR AT S BESLE B IRE, FRZNATRE (Run-Lnegth). i &
Il 7 AT OS2 E 2, ATREMASEAT R KT 3 AT SRS AR A R4 RCR . (ERAT
FEG AN TAFSIELL E R RAFNEI, EAMREEEBAE, ARSI BT, &
111 2 3 SO A ALK

12



BRI T A IR (630
FI3IE ETEHRZTRERNEGREERE

3.1 BHRZRTHRER

H LA 7% A8 4 (Discrete Cosine Transform, DCT) ¥ 72 B I EEY e NE /b #Ef) &
BH, FH RIFIREE R g8 A, W8 N T XHE 5 MBI AT 6 8k S 46, 1E
PG A 452 5 46 A B A5 #E JPEG(Joint Photographic Experts Group), DA vz f# H BA A0
AbFEFR#E MPEG(Moving Picture Experts Group) H# LAAZ U g i 2y i o7 H 38 ™

HEET DCT KRG L g gmtdrh, —ANEUEH - RIRJUAN T GEE 2 8 x 8) Ik
TLEHAT DCT REUEH 55t REE AT Befk, DASCBl s Rgite ™ ™,

3.1.1 —HEHRLTHR
W ax(n)=0,1,2,....,N — 1 J—45LHES, HDCT Z#A:

N—-1
Y(k) = c(k:)\/%z x(n)cos22; Lin G.1)
n=0

1/V2, k=0;
1, k=1,2..,N-1

HFk=0,1,2,...,N —1,c(k) = {

— 455 xx(n) FIRZRZH ADCT) AXN:

N-1
= \/% HZ:O c(n)Y (k)cos 22;\—7 1k7r (3.2)
1/v2 =0
ﬁEPC(TL):{ /1\/_ n—lz

sl G HE=0/, Y(0 ffznox 0052N+107T—\/TZN_1
BIEIE AN REY (0 )*Héﬂﬁ%/\{;ﬁaﬁﬁ%@ PR 0, R ABERE TH AL R
Y(1),Y(2),...,Y(N — 1) BRALI AL

13



P TR st GO

THEAE S 2(n), Y (k) 5 BAEFE R R

Y(0) 2 2 L2 2(0)
v Y (1) /2 cosgx cosix .-+ cos (2]\;71)” z(1)
N : VN : : : :
Y(N -1) _005’1(]\;;)7r 6053(]2;)” cosw 2(N —1)
(3.3)
¥ (3.3) idh:
Y = Az (3.4)
V2 V2 . V2 |
2 2 2
cos A% cos3® ... cos EA=m
Hoh 4 — \/% 2N 2N 2N
_0081(N2]—V1)7r 6083(1\;]—\[1)7r cos (2N—12)](VN—1)7r-
I, X (3.2) ArRR A
[ i i T I(N-Dx | [ T
z(0) \/75 coSzy  tt COS ( 2N) Y (0)
s N-1)w
S| T | 2 sl e cos®SE v (3.5)
: N : : : '
| z(N —1)] _\/75 cos (21\;;)W e cosw_ Y(N-1)]
FIRE, W (3.5 HfEh
¢ =TY (3.6)
-‘/75 cos 3 e cos—l(]\;;)7r ]
V2 3 3(N-D)r
HE}:T—\/E Y2 cosyn e COST o
N - N .
\/T§ cos (21\;;% cos (2N—12)](VN—1)7T

AUERIE (3.4) A1 (3.6 h, FHEFE AR THHE, 1T = A, FHAT ' =
AT AT A = B(E NRAAERE). X AR A S — A IESCHERE, BB ECR LA Oy IR 2042
.

312 __HEEHFZTHT®

B HUR SE AR B AN S AR WG R ), AL AR I 30— se il s A, A
XX AN AL AR 52 I 2 SRR B s n] DAAS 2R 5243 e, B HIUR 52 AR B DR e A5

14



P TR st GO

%o Tﬁ B4 DCT HIfEAT =K.
5 f(k, ) R gEBIER R, k1=0,1,2,... N —1, T HBEHRZERG:

N—-1N-1
(2k + Dur (2l + 1V)om
F(u,v) = f(k, D) cos SN ST o (3.7)
k=0 1=0
F AR O -
N-1N-1
2k + Dur  (2l+ 1)vw
k1) = F 3.8
P00 = X2 3 (e P vy s B 68)
1 \/N, u,v =10
H, k1=0,1,2,....N —1,¢c(u),c(v) = /
2, wv=12_..,N-1

fE AR FETE N ) DCT 2845 Koy Hon] 70t Sk, o] BLHAT 1 AN — 4E 2R 3
Sl EAS 3], DCT 5 FE R A (3.9)

ADCT =T xAxT (39)

Hear T R G TR A, T NT I BN, Aper BUNIGE iy = F(i,j) I N x N
R, FFRLUEE R (3.10) LR B BS54 # e (IDCT)

AIDC’T =T x ADCT x T (310)

3.2 ETF DCT THAIEGEHE

321 EAEZXERE

R R R EAT BB F, KRG ER T N 8 x 8 MBI T8, fERE Tk
EHH5E DCT. X FUIR G EEE A SEBFA (3.9) 9 DCT Z&2f, Xju =0 =0R"
Apcr(u,v) WEAZ DC 2%, B/ & (Direct Current), tH2& 64 MNEUEKAERIFAME, H
RN AC ZE, A4 & (Alternating Current).

i S BUR 2N — BB AT R4 1 A2, R EA hAR s BAEE. i
fRIX =ATFEAME . X RGB (O RS HIR (0 BIE AT DCT A T 24 R, G, B =44k
JEE 53 MR B A, AN S XS AR B8 BEAGR AR 45 s 44 NN B0 K AR 384T DCT AR 4t

AR DCT B 9 5 i as B2 i A2 B F

15



P TR st GO

[RYEE(S RGB-YUVE il

Py - DCTErE > 2t | EELE | ERE ——

(a) Hliife A

PR : EE(R
= | e > Rk | DCTE e —»

vy

(b) fERSHFE R

3.1 DCT Skt 5 b i i &

322 EBEESMPTE

DCT Zifidh s — P #R B ECHE K 46 77 0, BI9mps SRS i IR B . TARE B REUH A X
RO i FAE TR 2H, RS AR LT R H i 2.

e EUG BT AL, TEAREH RGB (W RSN YUV (O RY, TEIEE
FERIESE 1 2 (2.5) MEH ARG E YU,V BUETE [-255, 255] 28, ATHEFIELK
T A2 DL 2 B EOR 92 RO TE B B IR, TR B AL B [-128,127] JEFE N . [RII 7
T BT R AT AR, DLB A8 R SR IR B 5 R I RGB Bt s al . [ERFEE R, 15
RGB-YUV ¥ #d #2h YUV WME AT R SEHOm R84, X 7 B AE S A 78 ot HLdE AT HX
#,

HUON UG AT FH %] (8 x 8), XA G FH M H =48 DCT 284, 8 x 8 1) DCT
FEREW T o
03536 03536 03536 03536 03536 0.3536  0.3536  0.3536 |
0.4904 04157 02778  0.0975 —0.0975 —0.2778 —0.4157 —0.4904
0.4619 0.1913 —0.1913 —0.4619 —0.4619 —0.1913 0.1913  0.4619
0.4157 —0.0975 —0.4904 —0.2778 02778  0.4904  0.0975 —0.4157
0.3536 —0.3536 —0.3536 0.3536  0.3536 —0.3536 —0.3536 0.3536
0.2778 —0.4904 0.0975  0.4157 —0.4157 —0.0975 0.4904 —0.2778
0.1913 —0.4619 0.4619 —0.1913 —0.1913 0.4619 —0.4619 0.1913
0.0975 —0.2778 0.4157 —0.4904 0.4904 —0.4157 0.2778 —0.0975

e DCT Az #i i i P8 Kt i N\ B AL 4% 58 O B8l (1 B A AL 28 DA R At e 6. L LA




P TR st GO

K F baboon.png 1 Y 73 & EH (1:8,1:8) R F 1) 8 x 8 HiFF NI 44 BRI {E AL FE DA J At #2,
JREEEHE IR

(72.50 27.02 24.40 44.41 68.72 45.15 45.15 16.67
58.16 50.53 19.81 33.71 4521 27.22 27.22 2278
3820 56.99 23.06 23.23 48.97 29.95 29.95 23.59
3549 67.94 47.65 24.04 4131 59.96 59.96 23.36
43.32 60.80 65.93 24.87 38.00 43.60 43.60 25.02
4081 37.96 79.41 30.29 36.06 47.81 47.81 23.09
2158 25.74 66.86 64.90 35.08 61.06 61.06 30.94
1659 25.51 55.63 76.70 43.45 5958 59.58 29.28

25t DCT ZZ# 51 Y 43 & dY

(317.60 4070 —37.47 17.11 —1748 —13.27 17.77 —0.35
1101 1655 38.74 4799 2605 —1510 —38.75 15.66
150 —15.63 —2843 804 4192 2821 184 —12.00
1020 13.06 362 405 004 1295 2172 2041
1407 —088 —860 950 -228 —1.60 184 —3.93
410 —814 —1317 564 —131 —1.92 1088 —7.06
537 238 —297 390 497 —406 261  10.62
002 —522 040 —203 463 381 —0.11  3.76

dYy =

(a) G (b) 1 E1%
3.2 DCT ZE#f] AC 15 5 ¥k

T LLVE BB R SE AR M Be A T AR R 2 B AR, X T RE R EERUINE AC )

17



P TR st GO

B, AV AT DO 28 75 LA sy R4 b, (RIS 124 /N 50U DA/ 23 [ A e D
4 3.2 &%} Lenna.png B{& i DCT 2245 U IR B AC HIRRSUE 5 R R B IR E K&, o
LIE B2 IDCT Jr e Be B A R R, REid 5 REUN IR . ReEE, (ERAELHT Bt
ZRIS1. AP EAZIRE BUR A HIARBLE SSIM AN 0.5953, Xk TATARE 6 4 &
7 AC ¥, FHEXNHA P RE KRN

X AC 7> BT A R B A R R R X AR S ) DCT REEM LR, X
AR FE AR BARRIOMIR ™ o 7 FRGE Sk A S B RE, BAR IR E XA
xR )R 8 x 8 TERA DCT AEFRLH BN K, WENEIAN. BEHREAN:

Q(u,v) = Integer Round(F (u,v)/S(u,v)) (3.11)

Hodr, Q(u,v) NEK RBERES (u,v) NEAD K, BREARKIGR™ . UKLE
PN AT R E
F(u,v) = Q(u,v) x S(u,v) (3.12)

W B3R YUV RGN, TUERE & (Y) MtEsE (UV)
FNIRT S EEE, NIEAT Y 2 ERHEAS KBV ERR, XUV R ERSK
BORMIEAR, g9tbxt UV o EREGEAE, X ERM JPEG bt ELE.

A LUE Bl i EAL S MRS qY AER0E BT EO2f TARKE B o .

20 4 41 -10 0 O
-1 1 3 3 1 0 -1 0
0 -1 -20 1 0 0 O
Y = 1 1 0 0 0 0 0 O
1 0 0 0 0 0 0 O
0o 0 0 0 0 0 0 O
o 0 o0 0 0 0 0 O
0o 0 0 0 0 0 0 O

bR 7 EALTATIE AT DUE S BB AL E, A ROREEEREE AT BRI R, X— P afEfEE
AR A - JEPG FiEH O TN — 1) 8 x 8 TH R 2 B 10 A R E0mR HAl 54 4>
AHEREET, ACHR AT 7 RIESEIIHE N

18



EO TR EL BT (30
#£3.1 wFEY 2hE

16 ({11 |10 | 16| 24 | 40 | 51 | 61
12 12|14 19| 26 | 58 | 60 | 55
14 | 13 |16 |24 | 40 | 57 | 69 | 56
14 (17122129 51 | 87 | 80 | 62
18 (223756 | 68 | 109 | 103 | 77
24 |35 |55]64 | 81 | 104 | 113 | 92
49 | 64 | 78 | 87 | 103 | 121 | 120 | 101
7219219598 | 112 | 100 | 103 | 99

#£32 BF UV ENHE

17 | 18 | 24 |47 199 199 |99 | 99
18 121 1266699999999
24156199 199199{99|99 99
47 166 1991991999999 |99
99 199199 199199{99|99 99
99 199199 199199{99|99 99
99 199199 199199{99|99 |99
99 199199 199199{99|99 99

FERALI BIRA TR e 1) JPEG AL 8t — & i udt 5004k . % DCT 284k )= %R
FEABEAT EACALRE, T AT BAE 2 FIALE, R A EE T DL S Ae 2 RAE T

1. AR s K S A MERPEEE N T F#IHE.

2. FIT BRI X AR HA R R E: A AHERT T IRARE P, W
Py TR NHE/AN T BEE T T 1 R B

3. XTIX I G G2 R AR RO RSP IE 0, pos FFITEBITIRME: T =
(p1 + p2)/2

4. HELIR 23, HEZRIGENRPRE 0, pe FI9ES T E/DTHOEE XM S T

X DCT 2 H )= i 8 x 8 MR T H AC R EIAT LABIE T Y S BRI BIEILHE, 1EHL
To = 0.03 NI 4 FROEMS L, LXMERTBIME T MARFFEAEE, Z03ENT TR
N0, MICAEIE .

FESVR ARl B SO BRME R R VG D9 R B A2 B AT 10 NG XRIR 54 N EGEAT b
R EREAE, Ml AEVE =

19



P TR st GO

Sl S A OO R = AU K 2 20 2088, FERE qV 45t 63 DN iE K2 K
T KW ERERIUR, BATTUESARHERRE, EHmIBIN B Em R4, Pl
HIW, AXAEREAE R T Zig-Zag AR TR IE0 433 5 B2 BE S EAT AT R A o

WK EAEEA 8 x 8 FFEHHIMLH DC 5 5 BAMAFME, X AC 15 5 KH Zig-Zag
W A AR FAE NI PRI oA 2R k. EAUE L Z TR REHET, il U
H (0,1),(1,0),(2,0),(1,1),(1,2),(0,3)......(7,7) HINGF kAL B2k B 21, 12 28 PR BE 1] 1 15
FPABAEMITHAR I T 284 REGERE P B & i = 2R . BAE R IR .

DC ACEH J'!\CIJT

L5, 7

; N

AC?U CTT

Kl 3.3 Zig-Zag 4t

¥ BB A RE AT RSB R A AT UG . X AC RETIET ZigZag
FHEC N 1763 I BATLRIERES: {4, -1,0,1,-4,1,3,—1,1,0,--- ,0} HERIFEIKER 44

44410

N0, GEATEKERSN T mE S HIUE S B R IEA AR 5 X AC R0
AT R AT AR R G 4
TR ISR S 2 B I VEAIHIR, X A FEOA .

20



BRI T B (30
F4E ETHoEHMEIGREEE

4.1 IREGESEERIER

FT LR E R St (Iterated Function System, IFS) AN & BRI 0 T gwtid, FH— M) AR
(RJFI SR IR 73 T JLART XS G 2 18] 1) AR AL LS TG BRI, 4 o PR 1) 52 = 1 2 b e — A
B AR, 1985 4F Barnsley #H “IEMRE ARG 197 T o M EGGISIIRTT™, 1990
4 A.EJacquin $2H T 4 H B0 TE BSR4 715" LR 07 5 28 S AR 4 Jai 47 S A8 e,
BUE T RIS IR o TR AR R A B % 7 B TR AR, A7 A B R
LRGSR, AR R EEH TR RN SR ERIGAH R EE, EF
B AR A s mT DAAS 380 5 o ) VR AR

411 BEZES{HHE#R

FEX BB REAT RS M e, A R 2 5 R R EAT 22 S X, Xt A BT A
PAK = 3R O St ) B2 B s )

X 4L EREFD 8 X, d RS, o rnEm s, A
B RO d 2 X x X — Ro B X R (2, y) $9IRE]— A E G094
d(z,y), BAFAET .y, 2 € X, DR Fik =4 AR

1. CGEEM) d(x,y) >0, Hd(z,y)=04HY 2=y,
2. G d(z,y) = d(y, z)
3. (ZAAEFD d(z,2) <d(z,y)+d(y, 2)

EX 4.2, i w (affine transform) 15 —4E=E [0 & R? — R? 2 [AIf LA, W]

w I‘] a b X [6
y C d y /

4.1.2 [EHEMRE SIS ETE

EX 43 7w X - X & (X, d) EEERZEN E— A, iR — AN
O0<c<l1, fif

ax + by + e

4.1
cx+dy+ f @1

d(w(z),w(y)) < c-d(z,y) Vr,ye X (4.2)

WFR w N (X, d) ER GRS, c M w FIE4E T

21



P TR st GO

EE 41 & T £ (X, d) B&EEETE ER—S, K46t ¢, H(x) 2 X BEES
BrENamE, Ba
T:H(X) > H(X) (4.3)

TR (H (), dy) WIESgms, HE4EH R c.
EIE 42 (REEH) PR T X - X & (X, d) B8R0 Ff—A 45w

g, HIEFN T 0<c<1, WWHEEME-NAZIE B, MTIAH BeX, it

B = lim T"B = lim T(T" 'B) 4.4)

n—oo n—oo

413 EREBRBERES

EX 4.4, CEREFHARGD " E&NEREZN (X, d) UL n MEFEWH w: X — X (H
%ﬁj\%uy‘j C1,Coy ..., Cn) —E7 éﬂﬁi—/l\i%ﬂﬁ@ﬁ’ ﬁﬁ%f\'lFSy iﬂﬁz {X Wy, W, - - 7wn}7 C=
maz(cy, cy, ..., cy) BN IFES IR T, MR8 w 2 SUH

w(B) = Jwi(B) VBeX (4.5)
=1

HAB e B R, AAAEME AR B e X Jili2 B =w(B), Al

B = lim w"(B) (4.6)

n—o0

WIFR 2 N {w, 1 =1,2,3,..., N} BIRSF, ZARE TR0,

W TR AR N T BUR AR EE, AR XA — AR R4 284 w, (EH T BB 1
P REAR F2 3@ I — A B R A AR i T AR . ik Jacquin $2 H IR EIE R R IR SR
(Local Iteration Function System,LIFS) BE/R4FHuff deixX — AN @, BH X f1—#84r D; € X
TER—A B EEE S, NG HRES L w, BUEIE D;. @i X Pl ot
1350 8 B R 48 BABLSE B AT, AT B T 28 5 NG BHE .

EN 45 (JRdEREHERS ™ % (X,d) 2R&EESN, D, C X (Hhi=
1,2,...,N), LIFS §fis& T3 K40 b 45

{u; : D; —» X, (1=1,2,...,N)

—

(4.7)

22



P TR st GO

4.1.4 HENLEIR

EIR 43, (PHEEED 77 W TX - X REKERENE (X, d) EREgEE, HIE
iR T 0<c<l, MXFHAEW e X, T AL 2, WHTT:

L (e, T(@)) 4.8)

d(z, ) <

i P E BEEAT AT AKIGE, AR AERLRAG IR T B MERRBAR G W, 615 1
MW (I) Z e iz R Ry, RMEE AR ARG W KA siZinfr g R, AL W
W57 AN EMEEER S R AR ZER D HARPE (4.5) AT DA a4 & W ()
FE N 52 R TR T SR BA 3 P oy (T) DRI AR, R ELRERR T d(1, W (1)) KA

42 ERDHHEmEFE

iRl B AR AE RSB M, B AE AT B R St 5 b, /N BRI
VORI PE KA 75 A K o (EL IR JR) 78 5 B A i B ARBUTE £ e 56 R SR AR KEAE B 2R BB
2, EGRREE PARUE AR AR S, BRI 4.1

(a) Lenna JR#f E AHALLPE (b) Building J&3B H AHBIH:

Kl 4.1 Ri- R e

BT, BEGEAT TR, RGEPER 18] AR B Se I BRI e 4, /&
FOEMEEA AR . REVERMRZ, AFET DCT B IX IR R T2, Al g i 72
PEB K BUH R I T B AR IR gA 2 — M AR AR AR R s 4 U5 1%, SRR A
P15 G it A e ot B R AR B A R 00 AR, M B — A mT AP A ) F) it SO

23



P TR st GO

4.2.1 HAEXRIE

BATH Inwn K19 N N, x N, ANEAE B 55 (Range Block){Ri,i = 1,2,3,...,n},
R5FA B x B, Nr=N/B, Wz RS, 413

Ny XN,

Inyn = U RiaRiﬂRj =T, i #] 4.9)
i=1

P BB Iy KI5 RSO I fo VAR B 5 8 1) 52 kR (Domain Block), i {D;}
Foor, RETEHE N 2B x 2B, TATHIIRZ e it . SAHSAS D ez [AIFEArA
§ MEFR AL R 6 DK, AU I E DL K & KT X 5 3R 0 AR RN 6, K16,
B 6, =6, =60 MABEUE I IH Ny = (522 +1)2 4 D B

SFFAE——A Ry, FRATI AL w, 12051 R, EALTIEA D, B D) = wi(Ry),

K.
Di /’/—\
Z
V4
R w
| :
a | |
. S\SNN NS NN S
N '\\ai \\\
< N S
TN
30O O &J e&:\\\\ \\ —
x// B S (5 AW A F DL S5 R § 7 2

K 4.2 G AR o = -

EE/;ET% >\i% E’a‘ﬁ‘ﬁﬁkﬁ@ W; ﬁﬁﬁk?ﬁﬁﬁ%%{gﬁﬁ%ﬁ Q= {wi,i = 1,2, .o Nr2}: ﬁ%’}g
el oy A

N2 N2
VIe RN W) =) (W) | Ri =Y wi(l | Duy) (4.10)
=0 =0

E AT R SGEEHR T RS R RS ZVIEH) D B D) R w; T RIS

24



P TR st GO

2R w (1| D) B AT EH 5 B AR W (1)
D; @y s PR R, wn B 4.2 BioR. R T U DUAR IS 1 51K
FER KRR 53, B s B s

)

o __..-f'
e ot

.

Y
L
L]

5 s’
o I

() VYA F IR A () KRR

K 4.3 W22 45 2

Ni EESER TR D; K EEGOR B S GRS AR e, AR A F

T a b 0 T e
Yi Y =lc d 0 Y +|f (4.11)
2(z,y) 0 0 s |2(z,y) Ti
Hrp [a b] )\ TG 25 S5 B AR e (R AR BB R, sy, 0 23 A 3R N o P TR RN S B I A
c

SratnE 4.4, B 4.5 s,

L = [T [

rolation
B

Image block r h J ﬂ

Kl 4.4 J\FhaE AR 4

WL EIRXT A,y BITEAN A, PR w; Ros o — B

Wi(Diniy) = Ai(V (D)) = 8i - te(Vi(Dimgi))) + 03 (4.12)
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P TR st GO

2T
* offeet

DC block

K 4.5 IKFEHEES s

Horpoty, NSRS, BAONESARR . Xy X FRAR . X x fl AR AR, 90°
FERRE . 180° FENERE . 270° FENEiE . XF 45° BEELRXFRRAR e, X 135° LRI FRAS He

Kl 4.6 AT DU B R RE R (4.12) o w; BB HIEFE . B D, RE TR S4F S R,
—RERIRAN, REEI ST SR, SRR SRR A S CRH )T AT Ak
%), 133 B EARAMEICEC ) R, B,

BUERE ",

Doma i iR B9% B &

Mﬂ‘l?&|

i

Kl 4.6 JaiRAe e w; FERIRE K

sEAS

#ZRER

Domaindd

EaEE®

RSO P E B R, SRR MEPEIG IR ZE d(1, W (1)), BIF4K Doy € {D;}
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