DEri=

W3 95-8-8-24

74

—

R

K

qg 9T o= daelE

tgR £ T, FEF O REF FRAE

Variable-Sized Block-Adaptive Fractal Image Coding

Won Doh*, Hyun Woo Kang*, Jeong Tae Seo*, Dae Hee Youn* Regular Members

ol d7e A% AE AL Mdx A7y Ador FPSAE.

3 #

2 dpday= 21E PTS(Piecewise Transformation System) Tdg 333} 7| E°] 2= 88 &4 33
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ABSTRACT

A method for block-adaptive fractal coding is presented, based on the SAS(Self Affine System) method which may exclude the
searching procedure the conventional fractal coders used to perform. But SAS shows annoying block effects as the size of the
block grows large. In the proposed method, various number of fractal functions of different orders are used for approximation
according to the complexity of the block. However, as it is hard to obtain a good approximation for very large complex blocks, a
modified quad-tree block partitioning is used. Further bit saving can be achieved in the quantization step that makes use of loga-
rithmic quantization. Computer simulation results demonstrate that the proposed algorithm guarantees perceptual quality at very
low bit rate under 0.2bpp.
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>,
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n.,°,

2-1 4 2-2
tile1 [(8) |28
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ORI ECK!))
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(784 (4%4])

a8 2. Fasstaddle B £¢ o
Fig. 2. An example partitioning of a block to be encoded.

tile 1 — 001 A 4 j
tile 2 — 000
tile 2-1 — 001 l A & -]

tile 2»2-—»’ 002 l A Fx2

vezdo [ o [ as )
tite 2-4 — { 011 [ o x4 1
tile 3 l A 4x7 l

tile4*'*[ 011 l A Fx4 ]

a8 3 Fas gy
Fig. 3. Encoded bitstream format
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21Ey] et o8 #AFY] H3d B =FdMe
e e FAY YHE Assan

AFE FABE7 o g 2 808 FHIYH
Arke Holeg, ol Fol7l $3td A4 (exponent)
9 7l (mantissa) #¥ o2 st YR8t F
TA AlFe 5o O3 22 Yoz e

9 4 glch

coefficient = mantissa * 27" (dll: 0.14=0.56 * 2

number
1

x% z%

a8 4 (15) daHelM x 3 289 AF BE
Fig. 4. Distribution of coefficients of x and z term in
equation (15)

¥ 23

[ i

1% 5 23 4o el Age AFRte] £
Fig. 5. Distribution of exponent part of the coefficient
in Fig 4.

% 6. 2% 40 VER A5e) b BE
Fig. 6. Distribution of mantissa part of the coefficient
in Fig 4.
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71, & A5y AdAd Arlek g3 dd wet 2-
5 HlE AlolefA] tt2A ¥FFoEN ALHA F 53
& 38 + gl
ApRg $335ed AHEEe Huffman ZE H)
182 2t Asds B4 54E Tt %
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B AL Bl E e HolEE Fob AMREIH 2 A<l
& FHPREAN AgPct. FAZd ME HA 3L
0.4 - 0.9dB Aot FAY F dAdMe & #
ol & w72 REtdch ol WY E AHEE do FR
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24, Lloyd-max %4718 A &3de #9
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e
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V. 29 4y ¥ dx

AgLe 512%512 A71E e 256 Axxze 39
Lena 94& Abg8tad At Fu719 #4F steju]
B wzle & 4% WE Ad3vist 3 an AN
Z WollA AW Etet EF Monro9 BFT W3 7]
Zo dEHQ =g 233 dhHd Jacquing U3
A5 g, A, ASF 5L vlasgdd. Monro
o] BFTE 19924¢] 2EE A& BFT-072, 93
ZEY Ag BFT-1Y2 vehisich

25879 4%e AFsE HuHEe 1) Hd
49 289 A7 (Bmax). 2) & 49 B9 A7
(Bmin). 3) A &9 BN & ZAtY 34
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(THR)
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4) S/ 23 9 Y #¥ YA MSE
1 slem olgd ¥ we
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o] o & A (THR)E 25dBE, A4 49 &
2gel 27] Bmin® 82 A 7N AA AT
£ CPU time" £ vehdr},

E 2 Hd A9 B9 37 e B2 4% vl (Gk=4)
Table 2. Performance comparison varying to Bmax(Gk=4)

Bmax

HEE

SNR(dB)

A AAIZE

16
32
64

11.7:1
14.9°1
16.8:1

31.3
30.8
30.5

7.18
12.59
22.37

E 294 He
dgel oA
g3 A7 16x169A4 32x322 AA of vy
Holu}, 32x3241M 64x648 Ad wde

TR

A Aolg

Hrhesd AQux

A

01*‘-"] 2 28 dsiME
¢ = A5t =

uhe} zol

e 2

9 e

Ao 49 B asle
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1k,
Fg 2oy

ok 4&

ol& 32x32
#3145 &

Bol, A ooz 24

Beog Bgse A7 W

o5 ¢ 4& 7 Utk ole HL: 4Y HY A7} 8
A 1628 AW 714 B39 gEolet gARE 16:1
Fxe 4FE&E HAY £ 7] HRojrh ¥wH SNR
HelMe 2-4 dB A% "olAe AE & + ded,
o B dox g8 el Axn ZA FEAA
AR dde AR FBAY FA= FA @y 2
v 74 SAHE H3E hA &L vk golAdgxE AA
Fge stdol H4EE ¥ + Urh

£ 4 £¢ 9AXQY THR & ¥ w&
glolt},

E 4 F¥ ¢AA THR &e] Wl & 4% vz
Table 4. Performance comparison varying to THR
(Bmax=64, Bmin=16, Gk=T7)

4%

ad

& def e, ANES ""ﬁi arnzt 16x16Y o2t
64>x64% o oF 3uje] olE Holgdl, oo WE A
e AgHer o/Hﬂfi

£ 32 B dAA THRE 25dBE nA3gE o,
Ha 49 B8 271(Bmin) Wik w2 blmo|t}
B3 A 49 39 2] ¥itd ue 4% M (Bmax-64)
Table 3. Performace evaluation varying to Bmin
G R L SNR (dB A4t 2
{ Broin A% DA 78 Ea e es | o ea | oav es | 1w es
- 15100 1 110 30.) 313 3,58 2598
I e 61 | 24000 772 287 20,45 22 36
As doa 2 o i 49 83 arly e

Atte atolg HolA

ot

&g HAME A3

1) dgo] A48 o] HA
71%: IBM PC 486DX-33. ISA bus. 16Mbyte RAM
0/S: Linux, v1.0.8
Compiler: GNU CC++, v2.4.2

THR 4&& | SNR(B) | AxAz
20 dB 30.2:1 30.12 20.23
16 dB 34.8:1 28.31 19.96
10 dB 41.4:1 28.21 16.23
E 4o 2 we 2ol o] gevlEE gl @

gt & 9L o} o AviHE =UF A=E
£ o9 SNRe 4AAE F@oed AAAHA 3
AE o 7 oo g BYEE 4 JUEE 3] A4
Aov, d4¥ 2342 8 o a3le] A g 74
FEE A= R HAAYD 2o & 9
¥ Fe AA R EY EHEA d¥ Yz Axnst

ol

B9 10 dB ol ©2 SNR && #e A¢7 &
of Foial YUAA Az Y& WA ge W, Hdl
Aoz fAdd & %S 7NAA @ ¥ By ¥

7 vz BEEe 9AX oW By
2A e g Fastse Aol 7l wEolnt mety
A7 gopAvige MY Hdde & Ut 8l
o &g HellME o]5E B £ A 9

E 5= FY 938004 Monrod BFT ¥4# 23
< vjmd Aot

BFT 814 16 x 16 ol49] 49 #HYE& A &3}
oM AEE v slAZIAIR 8% o4 A& A}
galolgte @2 AA Pl dAE Hay A%
€ # YUY 4 YA €49 BFT-1 #d& AH4¥
Lena®] 7% ¢4&% 32:1¢14 SNR &2 26.4 dBel
#gtog wrilde AsA Fazd d4& A
€oh. el At B Aoe AAHoE SNR
2-4 dB3EY #4& ¢¢ & Uen, BYY Ao

$e Aeel

A%k,

2343

www.dbpia.co.kr



308

HEHE R '95-8 Vol 20 No.8

o

Gehsle sx% BFT Wyuc ANe 948 2
+ ggieh,

¥ 5. BFTS Algte #ize] wia
Table 5. Performance comparison between BFT and

the proposed method

s BET Moty

41 31.89 dB 34.21 dB
(BET-0: 29 #8328 444) [(Bmax=16. Bmin-8, Gk=9)

8.1 29 94 dB 326y dB
(BET-1: 49 #425)16.8%4) | (Bmax-32, Bmin-8, Gk-9)

321 26 44 dB 28 81 dB
(BET-1: 49 #4:7132 8% | (Bmax-64. Bmin- 1R, Gk=T)

B 6. BFT, Jacquin, AIoHe ¥zt A4det vl
Table 6. Computational complexity of the BFT,
Jacquin's, and the proposed method

o2 g "“til BFT-0{ BFT-0 Jacquin Aoty w
71 075 210 138000 13.20
(range-17) 4x4) 06.5.7)
2 5
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Table 7. Image fidelity of Jacquin's and the proposed

method
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# 6& Jacquin® W4 BFT., 2glx AqHed
Wozhe] Aate wimeln) Heol WA AL 4§
7:1°14 SNR 30dB o4, ¥4 d¥d& k&8 2401
olA] SNR 28dB oj4& z@eg adrh Atd By
M #% Qo] £y 2 Bmax, Bmin, GkE
ehdvh, A IS s o ANFEAM Ao
& g4s dE U E 4 F U

¥ 72 Jacquin Wy At wgel A siiel
uhoAierE uhglelM #3 <ty exe A (THR,
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Fig 7 Reconstructed image at 0.2bpp
{a) Original Lena image (b) proposed method
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