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Abstract

In this paper we propose a method that improves PSNR at low bit rate and reduces computational
complexity in fractal image coding based on discrete wavelet transform. The proposed method, which
uses significant coefficient tree, improves PSNR of the reconstructed image and reduces computational
complexity of mapping domain block onto range block by matching only the significant coefficients of
range block to coefficients of domain block. Also, the proposed method reduces error propagation from
lower resolution subbands to higher resolution subbands by correcting error of lower resolution
subbands. Some experimental results confirm that the proposed method reduces encoding and decoding
time significantly and has fine reconstructed images having no blocking effect and clear edges at low
bit rate,
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Table 3. Comparison of PSNR/bpp/time for
conventional method and proposed

method.
conventional method proposed method
IMAGE | PSR | bit rate | time | PSNR | bit rate | time
{dB] | [bppl | [sec] | {dB] | [bppl | [sec]
Lenna | 308 031 316 0.28 17
Pepper | 306 0.32 313 029 14
Lady 316 0.31 o 329 0.26 15
Boat 274 0.31 284 029 13
E 4 Fisher®] w3 ARk whel As
H| 3L

Table 4. Comparison of PSNR/bpp/time for
Fisher's method and proposed me-

thod.
Fisher’s method proposed method
IMAGE | PSNR | bit rate | encoding | PSNR | bit rate | encoding
(Bl | [bpp] |time [sec]| [dB] | [bpo] |time [sec]
Lemna | 314 | 043 % 23 ] 04 3
Pepper | 314 | 043 32 20 | 0% 19
Lady | 24 | 0% 24 3B6 | 0% 2
Boat | 315 | 067 8 23 | 0B 18
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Fig. 4. Parts of Reconstructed images for
"Lenna”.

(a) Reconstructed image using Fisher's
method (043 [bppl, PSNR = 314 [dB
1) () Reconstructed image using pro-
posed method (028 [bppl, PSNR = 316
(dB])

AGdAEel dal C L, R AN e
Fide] delug AFE Fol FEAFE FEsht
W 8-8{percentage)< /‘L-d 1 ~ 55 %= WAs13S
wj2] PSNRQ] ®3}e 13 5614 vheuilglend, o)d)
kg Bl Ego] PSNRe| #H#kE 13 694 vehligd
ok 28 7ol 029 [bpp 1 ellA “Pepper” <34t
"Boat” <34ell 3l Al whyel] ofs}e] 2Ag 3



70 dojrel HEh A FIAS

P% detiglond, Alaket wle] U2 v EdelM=E
£53 "] sl A7t 4 ‘ﬂ?‘& dao BIES
°—J T vk AYE F3le] AlY J'ﬂdol B2k el
Aol ZAe ) k5 st 7189 D
o zAd 3 b wRiRg ¥s53 lL, v E:8,
A A A 8 S sAde] o st ARk
vregict
FF AT FAlEAME F HEEelx el PSNRE
MdE el faAS E2je] 3849 T35 4y
o 77} Basjet

l —o—Lenna —#— Lady —x— Pepper —— Boat l

3 4 5
Percentage of significant coefficent {%]

a8 5. fEARY] &g oE PSNRe| #3}
Fig. 5. Variation of PSNR according to percentage
of significant coefficients.

|—0— Lenna —8- Lady —x— Pepper —i— Boat |

PSNR [dB]

0.2 0.26 0.32 0.38 0.44
Bit rate [bep]

38 6. v]Ege] w2 PSNRY w3}
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Fig. 7. Reconstructed images of test images.

(a) “Pepper” original image (b) “Pepper”
reconstructed image(PSNR = 313 [dB])
(¢c) “Boat” original image (d) “Boat”

reconstructed image(PSNR = 284 [dB])
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