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Fractal Image Compression Based on Discrete
Wavelet Transform Domain
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ABSTRACT

The conventional fractal image compression methods have high computational complexity at encoding, reduce
PSNR at low bit rate and have highly visible blocking cffects in a reconstructed image. In this paper we propose a
fractal image compression method based on disctefe wavelet transform domain, which takes the absolute value of
discrete wavelet transform cocfficients, and assembles the discrete wavelet transform coeflicients o different
highpass subbands corresponding to the same spatial block and then applies “0” encoding according to the energy
of each range blocks. The proposed method improved PSNR at low bit rite and reduced computational complexity
at encoding distinctly. Also. this method can achieve a blockless reconstructed image and perform hierarchical

decoding without recursive contractive transformation. Computer simulations with several test images show that
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the proposed method shows better performance than the conventional fractal coding methods for encoding still

pictures.
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E 2. R]'9] A1) ©}& PSNR(B =8)
Table 2. PSNR according to dimension of Rf.’

IMAGE PSNR (?,imension PSNR (clilimension
of R =63) of R;=15)
Lenna 30.83 [dB| 30.97 [dB]
I Lady 31.74 [dB] 31.87 [dB]
Boat 27.80 [dB] 28.07 [dB]
Woman 29.55 [dB] 29.90 [dB]

¥ 3& 4 78" DWT 949494, 2AY gz}, &
oo BEo] Q2 isometry M-S APFHE
Hgat e o, At WHAM HA RVIE ZYg
CAREH S A, H38 e R 5 128 Fo| =
de PAbskst A, Krupnik Wy el 438 sl
et 49 A2 RE A3 Wdel Krupnike]

1661

www.dbpia.co.kr



SR e LA 7967 Vol.21 No.7

pa

E 3. Aek3

FH 2 Krupnik ©] v sh o] PSNR o]

Table 3. Compaiison of PSNR for proposed method and Krupnik's method (B = §)

PSNR (dimension of |

1S,
3
3

5

proposed method
IMAGE PVSNVR (dimension |
of [R![=15)
Lenna 33.26 [dB]
Laldy 7 33.60 [dB]
Boat 30.06 [dB]
Woman 32.96 [dB]

3

2968 [dB)

Krupnik s method
RY
code 50 I‘ll.l)

PSNR (dimension of
R~ 03)

)"

2.89 [dB] 31.25 [dB]

3.43 |dB] 32.07 [dB}
2817 [dB]

30.20 [dB]

2.00 B

T 4. Krupnik H#

S oral kel o] PSNR 1) v 1

o)

ol

Table 4. Comparison of PSNR/bpp for Krupnik’s method dnd proposui muhod

Krupnik's method pmpo:gd mu(h&dﬁi
B=¥ B=106 B R ! B-16
IMAGE PSNR bit rate PSNR i bit rate ‘ PSNR ! bit rate i PSNR V bit rate
[dB] [bppl [dB] [ [bpp] | Bl | [bppl [aBl lbppl
L.enna 731.25 0.360 2582 i 0.084 ! 3175 : 0.261 2673 ! 0.077
Lady 32.07 ! 0.355 27.35 0.084 E 3042 0.231 2876 0.076
" Boat 28, 17 0362 2283 Coooss 0262 2409 0070
' 7W;31mm a 30.20 I 0.365 ' { 24,94 | 0.086 30.39 0.204 2554 an7?
&3 Ry gk PSNRe) A M-8 vp#fghoy, PSNROV wighit vjehglon, i 4= «[°f 1o
Waepet [RY|9] 4 1/28 Foln PSNR°| HEA] S L RxBal loxlo st sl wl Krupnik o] 0y
A ER R R A SpoAleh el Alol nlr g o gf gl PSNR G U]
2% 47 AlQEE RS 29 {{'f‘%i’l FL7)AE BxBEL HIQLLE 3 4o) bl he] A etel wyol Krupmkf'¥
sl AHAEel 8L wW, 0o s WU B0 SbE R ol AL PSNRO] A4y 8 o
g RO W& Z(percentage) o}t Bfol] uhit Hl G o UrH
WSt Thenna” o el slo] 2ol e alole
Aol srefvk Abg sl diab Aol o] vpEonof
FldBl sl PSNR O Ao v wt ol 0 Jacquinst Owen
4{ o] el Al s BxRaf Axae] A S )y o] g
skl Al 2l RMSE(Rool Mean Square Error):- 1257
Pmih‘nr - e s {HH;’- L;wz}»um«wi, Monro®] el A1 «f ol
e " a T R RN R
e Sl i T2 e,
24 . S 7.-};[bpp] Ol o) Fivll 32x32 oA 4x4 mEA] RN el
- gsel 4 shebls b4 Ul AR 5 al

a8l 4 v E g o2 PSNR2 3B =8)
Fig. 4. Vanation of PSNR uaccording to bit rales. (B =8)

1662

9l Fishero) Wl o 2o bel [111e]

ol ol of

o)
“enc -1 10 -m 4 -M 7 -h

35_35} nl»n,

*]”* -Jl 0}1 Ll

www.dbpia.co.kr



512 -w 512 Lenna.dat Lenna.trn"9} “dec Lenna.trn
& F¥E AxE e

Lenna.out”

Is Gl gk o g

Table 5. Performance comparison of various methods for

. “Lenna” W o] Al b @

“Lenna” image.

i /elak Aot Mg g 7} be e 4

HEg, DWT 9902 $8ste A0E X3 4
%3 Am9 VGERA QT # 62 A3t HE Aore
WY (3 5.8} A1 (22 [sec]), PSNR (32.10 [dB)), B E
£(0.301 [bppl)el Fishere] WH(CLE 8 A17F (26
[sec]), PSNR (31.37 [dB]), ¥ E &(0.428 [bpp))Et}t
Y 58 4425 dehd g o+ A

PSNR [dB] bit rate [bppl a9 59 19 6ol & A Gt Albe w2
Jacquin ‘ 3120 0.51 gt} Hol® P48 vepgi e, 119 79 (a)9) (b)
Monro , 30.02 0.44 ¥ ztzt Fishero] Wi st AIQFEE whpiol ofgh X919
Oien V‘W? | o e} ARFS el 29 7o) AztEie Al
e | 0w 043 Qe el Bk GelolA e Ay 4 oHE
e SR 1o} &k p Al 23} 3 Alo }o
proposed | 32.89 0.37 vk sdw PSNRAM w53} @4l v 94
: 2 HAES U5 Aok AWL Bebed Aleka
o] FzF A =" A4 4F W E=
3f 62 ARtg WPRE “Lenna” gAel dista Krupnike] Wuvt F58 A3, w3 vz oA
sometry WH9) A § F, ok A5 RIE FA 070 o) PSNR=) A4l % 2w} @Sl AT A T
= hEshel RUe) wR g o) W W DY el gl ) 4 shalo) U S48 AnE Uehy ot
o RI9) 912 Algtste] 481908 9] PSNR,
I 6. “Lenna” < Aol th st isomatry AR 3 @4 ¥ 9] A dhol] i E 73
Table 6. Resulls of “Lenna”™ image according to isometry transform and search range.
“07 code scarch ) PSNR bil rate encoding
%I region isometry ldB] {bppl time [sec]
lppllcd T’ 89 0.366 105
3~ ] - S s
nol appllcd ?2 74 0.359 54
20 dpplmd 32 46 0.351 29
—15~16 not dpphcd 32.28 0.343 17
| dpphcd 3’ 48 0.313 79
: S~ : . e DECE - e
not dpphcd "42 "55 i 0.307 42
60 apphied '42 l() 0.301 22
—15~16 o ! T
not :lpplled ! 31.93 0.295 14
dppllcd 31 75 0.261 53
—31-32 o . B )
i no[ dpphcd 31 66 0.256 29
’ e - S SR e e e . O —
70 dppllt,d "4] 45 0.251 17
—15~-1e not applicd 31.32 0.247 10
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(a) (h)

(¢) (di
gl 5. Al Rbel e o] ¢l - glof 4
(a) “Lenna” 1< 4 (b) “Lenna™ 90941031 {bppl. PSNR + 32.5 {dB])
(c) “Lady™ 44 (@) "Lady™ M g19 2H0.28 [bpp). PSNR = 32.8 [dB])

Fig. 5. Reconstructed images of test images.
(a) “Lenna™ original image (b) "Lenna”™ reconstructed image(0.31 Jbpp). PSNR = 3 2.5 [dB)

(¢) “Lady™ original image (d) "Lady™ reconstructed mage(0.28 [bppl, PSNR - 328 [dB])
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/ol slol gl wg gAof rintd zdY YA 4H

*

8 6. Algket Wylell ot Xt
(a) “Boat™ 9194+
(b) “Boat” +-2144}(0.36 [bppl, PSNR =29.68 [dB])
(c) “Woman”™ 949 %
(d) “Woman” % 9144H0.36 [bppl, PSNR = 32.00 [dB])
Fig. 6. Reconstructed images of test images.
(a) "Boat” original image
(b) “Boat” reconstructed image(0.36 [bppl, PSNR = 29.68 [dB])
(c) “Woman” original image

(d) *Woman” reconstructed image(0.36 [bppl, PSNR = 32.00 {dB])

(a)

(b)

28 7. “Lenna” B g4 oy R
(a) Fisher?] wryjellolst 2-9184H0.43 [bppl. PSNR =31.4 [dB))

(b) &gk ol o) 3h 2490 4 4H0.25 [bpp), PSNR = 31.4 [dB])
Fig. 7. Parts of Reconstructed images for “Lenna”.

(a) Reconstructed image using Fisher's method (0.43 {bppl, PSNR = 31.4 [dB])
(b) Reconstructed image using proposed method 25 [bppl, PSNR = 31 .4 [dB])
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