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ABSTRACT
The wavelet transform has recently received considerable attention in the context of image processing due to its flexibility in

representing nonstationary image signals and its ability in adapting to human visual characteristics. This paper proposes a simple
and effective still image compression algorithm for multiresolution signal decomposition, particularly for wavelet transform. Our
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proposed algorithm have effectively exploited statistical characteristics of subbands. That is, to encode the lowest lowpass sub-

band, we have taken the measure of activity for 3x3 block in neighboring orientation subbands and used to induce prediction coef-

ficients for each direction. And, we have encoded upper subbands by using statistical property existing in those subbands and cor-

relation between subbands which have different resolution but same orientation. Simulation results show that the proposed coding

scheme provides better performance more than 2.5dB compared to other conventional coding schemes and JPEG baseline systern.

Also, it is found that biorthogonal filters satisfying Daubechies’ regularity condition have good performance, through the proposed

coding method, compared to others.
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Table 1. @, 4 values used in proposed coding scheme
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Q: A A (comrective factor)
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Fig. 8. Quantization step size for each subband
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(AH34 1 512x512 LENA ¥4 44
Table 2. Performance comparison between proposed cod-
ing method and conventional methods

71&9] R Esuy Aua
¥Zed |PSNR | ved| PSNR | vieg | Alewn
(dB) | (bpp) | (dB) | (bpp)
Sk
Lewis™ | 33.18 | 0.43 | 35.55 | 0.434 ;i;(‘;f)q ¥
LeGall” | 34.56 | 0.70 | 37.89 | 0.701 :ﬁﬁ&g
Antonni® | 30.85 | 0.37 | 35.27 | 0.367 :Esiﬁ(ﬁm?
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Fig. 9. Proposed coding scheme
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2. JPEG baseline AlA8[DIo| ME vl

A R3st o] Yo VT A 9 F
23tz 7pE de] 4eiAl JPEG baseline A 2=/l
viwslr] flate] F7hA FHe Gl e =) 4
& Watn, 1 AAE ®-30] et Al g
2lef A A HEe 2% #3453 (biorthogonal) 9l
olusl AE G-TRlE ARgetth o rial Alokgl &
S A Y] Adgol JPEG WA R kA gl ul
MEA g Emo) S48 AaE W JPEG

'1‘.'@5}'0” el VELDAZ A A

< [»] =
daje vhe veg

A
%

€ 4% BE84(blocking effect)e] @Asle] F
TA ) v Ang Zsldch, ey Ag
g AE BEX| 9] Atgol os] ojFE Gl ot
& A "ade] vERAITE, At AAel dAEt
a7t 1R FEAFIDR AR 3 A g FA| ¢

=

X
A

B 3 AsH @43 JPEG baselinerl 29 #e] A% vlw
(Aotg e 979 A folBRYH o
Table 3. Performance comparison between proposed cod-
ing method and JPEG baseline system

JPEG A
ARgad PSNR | ®lE& | PSNR | WES

(dB) {bpp) (dB) (bpp)
Barbara o o _
(704 % 240) 29.70 0.963 32.967 | 0.960
|
i Zelda ) \
(704 240) 29.967 0.178 33.34 0.175

718 10, BARBARAY (704 x240)
(a) 8 4%
(b) A2k 4(32.927dR. 0.960bpp)
(¢} JPEG baselineAl 2% (29.7dB. 0.963bpp)
Fig 10 Coding resu:t for BARBARA image (704 x240)
(a) Original image
ib) Proposed result(32 92748, 0.960bpp)

(c) JPEG baseline system’s result(29 7dB. 0.963bpp)
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28 1 ZELDADAHT04 X 240)
ta. ¥ 94
(b &gk 944033.34dB, 0.175bpp)
(¢ JPEG bdse‘me/‘l"‘é (29.967dB, 0.178bpp)
Fig 11 Coding result for ZELDA image(704 x 240)
ta. Original image
(b Proposed result(33.34dB, 0.175bpp)
(¢} JPEG baseline system’s result{29.967dB, 0.178bpp)
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A7 REHE JALTFE ez 13A ¥
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3. 24X 59 2-oiy 28 e 45 vln
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B E8dA AH8E ¥He oS3 2o
D4¥H : Daubechies?} AA% 49 F:(orthogo-

nal) #lo]E#3YH?
D8¥H : Daubechies”}t A% 8% 2w (orthogo-
nal) glo] & Yg?
CQF89¥E : Smith $e°} 443§ 88 CQF(Conjugate
Quadrature mirror Filter)2&®
D539¥ : Daubechies §°] AAI& 5-39 £33z
(biorthogonal) ¢lel&84E®
SSKF44%H : Le Gall §ol dAI® 4-4% SSKF
(Symmetric Short Kernel Filter)g&"”
DI7TEH : Antoninigel AT 979 FH A (bic
rthogonal) glolE&3igeg"

o] WHE9 AY 53 Fyd dgHe 2AYEH
+(scaling function)& 2¥-12¢] Jepidch. At
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oA dg =S sk 2AdEFE 4
Zb Bej&3 B9202 o] Uit AH o
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9o Az BE ZAaz By F 7x) Z9e ¥
Mol 7hzsith, AA, SSKF44¥E AT regularity
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(X897 : 512x512 LENA $99)

Table 4. Performance comparison for 2-subband decom-

position filters
AL8-YH v E-&(bpp) PSNR(dB)
SckF44 1.021 14.527
D4 0.327 33.554
D53 0.328 34.701
CQF8 0.327 33.607
D8 0.328 34.528
D97 0.328 34.885

Z e @o] vepdt,

EH), regularityzag U&Eshe 9e SoA 2
< 79 "¥H £2a¥H (DITHH S D53¥H),
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Jeld g 2 4 ot @8 9Ikd, Ay 2%
o] Rz 45 4 H5g U

A, FAaYE7 AgeiEc 4o 58S
& & Qi) olsh B olf= TEACER FH WY
He B339 A9 %3 I (lowpass filter) 9t 2
o %3 ¥ (highpass filter)Aleld] 2 zA-g& o3}
o], diAH HY Fejo Ao] shEsdithe Aol
ot a-12¢ 28-3(a)dA 21 RIrls) o]ib
A9 %3 gez P9 V1 558 4 e 5W
FIAA B Foln, AldA & 5 URe], F
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A8AHLE, regularity 238 UM UeH9
Aozt 7 F ol ERYE} AdHor 3
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497

www.dbpia.co.kr



MELAF AR "95-2 Vol. 20 No.2

0.012

‘sskf440" 06 ‘sski4q1' ™
0.4 1
0.008 0.2 ]
0.0 ] :
0.004 -0.2 )
-0.4 1
0o 20 80 120 160 200 -0.67 a0 B0 120 160 200
(a)
‘94—
0.04
0.02
0.00 .
-0.02, 20 40 60 80 100
(b)
0.12 'd530" — T 'd531° ~
0.03
0.08
0.02
0.04
000" "™/ """ """\ 2 .- 0.01
00457 50 40 60 80 100 120 140 000070 20 30 40 50 60 70
(c)

38 12, ol A9 3 Yelo) g 2AYYSF

Fig. 12. Scaling function corresponding to discrete lowpass filter
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Fig. 12. Scaling function corresponding to discrete lowpass filter
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