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ABSTRACT

In this paper, we propose a novel fractal image compression technique, which does not require iteration at the decoder. The
main problem relating to the conventional non-iterative algorithm{12] is that the smooth region cannot be coded efficiently, since
the size of the range block is limited to be Jess than 8 x 8. We alleviate this problem by generating two codebooks from planarly
approximated image. In other words, the first codebook is generated by the smoothing operator for large and smooth range blocks
and the second codebook is generated by the spatial contraction operator for small and active range blocks. respectively. The com-
puter simulation results on the real images demonstrate that the proposed algorithm provides much better performance than most
other fractal-based coders, in terms of the subjective quality as well as the objective quality (PSNR). Moreover, the proposed algo-

rithm is very fast in decoding, since it does not require iteration at the decoder.
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1z AFEd U vE €9
Table 1. Bit allocation to each coeffcient
a 8 Y total
e 3 3 3 8 14 bit
16%16,32x32 o9l £ 9% s
gz &8 5 5 10 bit
4x4,8%8 gl 289 937 s
geial g2l 4 5 9 bit

lE o] ® 1o} AAIHC

4 4y 20 Y 45

Jotete ke 2 4ol Fagle THY Y4 4& 7
He AFE 29 HYPL Fakod v1E W nlm,
Boretdel, g AE dadozy 512x512 Arle A4
5% Agatgct, 38 74 "HAE 94 F e
Lena % %474& Jeddch o] Lena 44 F33

| HAslad &4 #HH 2AE F3d Quadtree &
2 owgEed o ad A 29 golvh ma Ay

o

g FFAM 3 e Bor B A AT ()
o ol& AdY AY "HE AN 2H ([,)7 Yee
g9 2 28 9 ()9 9 (b)el Yeht Slct. o] Az
FgA MAE L™ Lw?t 42 8x8 ol3te} 16x
16 ol4el #UA EHE syl 4% Z=Roez
AEH e, 2gdME B £ de uie #ol [, 1
kel Ry WMzER YWa Fagte] F=IA
ddhe HUdA BHE B&Foz BRIt ogA
F2aztd A#E 28 10 (@) JEiRe. vz o4
o= Lepseyel ¥negE A3t Atale dxng
3 BYY 2o 22 HAEES VMY we An
& ¥ 10 (b)el Jehiich. Agtate dasEe
Lepse y9] 4nelgRct WE Az L A8
T Bsta, 2 AFEA F8 #EA (blocking
effect) flol ¥4& Hedd, FHHQY o F&
€ ¢ 4 Uk 2¥ 11 (a)sk 11 (D)o &2} Zelda
o g3 Adste dnelEer ListE AHE e
WAt

o] 7hA] §12x512 H2E A A&y Ang
# 20 JdERRATE. Lepsoy $nEEY A (120
M Hzzlel 7 el tigh el glol Ak AjAl
el gleni 1 #XE 2dE d4stm, Atshe o

12} E3 ol s Aol 5 HE, o Al 8§ MIEE @

a3 7 2o Age 449 Lena 44
Fig. 7 The original Lena image
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28 8 Quadtree 722 289 Lena 94
Fig. 8. The quadtree decomposed lL.ena image
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(a) Iﬁx,,d (b) Ilow
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Fig. 9. The preprocessed results of Lena image

(a) Aerake LRelE, 0.41 bpp, 32.0 dB (b) Lepe yol ¥mel%, 0.41 bpp. 29.6 dB

T8 10, d3t g4 vin
Fig. 10. The comparison of decoded image

el FAFn, = E¥Y ¥4 49E AR 8ty Agtete @nelEol Lena 9737 Pepper 94
£y #H22 AL "o 49 ZAE B3 A o A%e& h #2 (bit-rate vs. PSNR) #4el
Algtdeh. F7HA A9 25 Lepse ye] dmeFol ¥ A BE %ol AFE ¢ F AT ol Lena 940l
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(b) Fa3t¥ A, 0.29 bpp. 34.1dB

28 11, Zelda 973 g 2o 4% Ay
Fig. 11. The simulation result on the Zelda image

E 2 Leppey ¥uelEd Adsh: dual o] 454 wa
Table 2. Comparison of results beteen Leps#y algorithm and the proposed algorithm

Lepsey @nel % Atdte dnelE
PSNR(dB) bit rate(bpp) PSNR(dB) bit rate(bpp)
Lena 32.0 (29.6) 0.53 (0.41) 32.0 0.41
Pepper 31.5 (29.4) 0.53 (0.39) 32.2 0.38
Boats 31.2 (28.8) 0.59 (0.51) 31.1 0.54

Y Pepper 4749 gAgEe] 4Udezr FeiiA #
&t7) i Eolt}, Boats d4# Ze] E3& e A<t
e 2nEL AlgslodE oftel el sUSE ¢
Eii=

zdg 253 7PEe 44 dAste A7 FAEE
ol §-8lal gA3E FEgshe=t, BEv|oA WHE A Lo
g gndEs dagle dnEE 2R 7 #HAA
B22lg 233gslr] HAstod Az B s fApe
Tl Ee Xlo} AFste HE7L adch
e dm el 32x32 AR BHolt 16x16
Az 2L yzsEy] A a8 6elAAY =
29 1 94 By H4x FAgMT Feo 1

7heEe Atste dxnege 544 32x32. 16%x16

#x Beg Fager] fetge AVle =vid &
A% A BHBR FSE [y A A =odd
£go] #elx] B FHe gl& HEo] W A7 WE
olcy. metd mrfel BEe A7t HUA £HY A7
Hep 2w of4d o2 Zdg 738 7P =09
22l g 2 dFol o8] Wi, RIH Akl &
ZHz, o AXE FIEs] A vE F Fav)
7hg 8k},

g, =uR) 8383 #QA] Bte] W Ha W

& AR G divtg ZAE 3877 257
oA 5~6 29 ¥ Hgo] B o W], A<t
st dnES U8 Hgel Bggleony o 7Y 4
B35 &xe @M AdE 7R AT} Lepsey
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