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A New Image Coding Algorithm Based on DWT and Contourlet
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Abstract In this paper, a new image coding algorithm based on DWT and Coutourlet is proposed. Firstly, the wavelet
transform is applied to the original image, and the directional filter banks ( DFE) are empleyed to middle and high
frequency subbands; Then, the lowest frequeney coefficients are eptimized according to the wavelet coefficients statistical

properties; Thirdly, the new extended spatial orientation tree are constructed; Finally, the encoding acheme is realized by
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the idea of SPTHT. The experimental results show that the pr

b

ted image comp

petforms better than that of

the state-of-art image coders( SPIHT, WBCT), especially for low bit-rate and texture image.
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Fig.2  Directional filter bank frequency partitioning and the multichannel view of directional filter bank



2002 o L P 4 R

w12E

(3) RFHEH MEFH

MTF LP &FENBRARE N @, i w
EHEENEARSTATREN SR, K RAH LP
ETFHNBIHERUBELES, ABKRIEE
AR HAERARFHNERER, B IPLF
EARETMBEEEF SRR, ITLRERY
Coutourlet ZF 4 ,

BASAEEBEME, Contourlet T AL EFE
R 77 P RS ) 1, 1T B BE O M A R M K
B89 JLATE5 44, B Contourlet ZE e FR £ RBEJL
FFRARFERAYERYE . B Contourlet HHr & 5
HHFEE—SERE HFEEGAENTILAFE:

(1) Contourlet T8 16 LP ¥ 3 &% R E
BT FH IR AR5 (6 A Ty 1o i 2% L0 AT Oy 1 B
B BFLP @G MREREAHE TEARBH
8, Mk R HEERE EN , B4 Contourlet XL
RERT O KRB, HI 3 F— N x N pixels f
E& LEEEH O(N), diT LP 4 FH [k K
HEBAAESZENE, FTEL Contourler th BE# Xf 2
BESLATTEN, TRE GRS HE PR .
BE HFEESRBESES LP 3@ K, 58
H4/3 fTORE B I B2 Contourlet 45 B thih SR
£H 43 (T4 T X 48 3R Contourlet Z (AT
HENE AR THENEERDB,

(2) Contourlet EH F A RET BT &
E# MELHAMLBS RN B RESHE
#FRSRORITEESE.

(3) B SR MER 5 REW, J5 1w 5 5 A% 0
R8s B AL MR R AT, A Contourlet 5 #: %
AEENEELTHE HARERBKETH L
RFEFTH 62 '

3 ETREAMHBREABAR

T F R B B 7 e X A 8 o PR
DU 530 A AE , i Contourlet A WAFEH K
AASRE AXEET-HETIEXBSFR
ARABREGBASESRETR, REFIRIY
ER RHERET RS, FT P EASET
WHE—FXmAEN T AR RAERENMERER
GHe RELEBRATERIEES M ES
ST MR R W T RS W
BJEFRA SPIHT BB H e B &N ES.

.1 BEGENNESBERELSR

o EAMEEHRS, RN T FEERQES SR
g BE M FEHREGETIESR RERFE
RPEFHf—S LRI RS HE. BB, E% 1 4%
MrB, TR M/ K 28 B8 Contourlet TE#efty LP
S, HBMETF R Contourlet et 43 LA E
. E—HBREOAPENBESELTANE
B2BBE L, M RA T 5 Contourlet 25 5 425 114

FEsr R BHRT ARG R(MAET

WIHBAR. mEFHBTE RS, HATER
IR EEREY, KRB E XTI ERER T
Moo RETT mRIaE A% 41 AR S B I 1R A B O 1k LB
FOR R B A BR R AR AR, W 7 1o 08 3 AR 4
EEHFRMENERNRTE. I TERFT RS
FRELYE B A, Comourlet ZE X 1B T K5 7 AU 15
B £, fEL iy F Contourlet 8 i (AN R &y T X & fKAR
FHRARBATH R0 ey, R BRI
B, A AXLEERBLRER . GRTMTEE
82 J5 1 7 A e | B IR 45 PR AT L BB R LA
B NERELEMEL-1 RAKBENEFHEL
TR ARAARE LT ESEEN 2,
R—BrB 2B AT oSk Am,
B MEEFERBAWRESR:A pkva % o
#HBRBEREETURS T RENTEEA,
Bl pkva W BEENHZF 0 ELEMER. FiL,
AR R, R A RO R phva DR IEE .
3.2 BESTFHEALAELE
MTRERTHAFETFERBHAR. ER
BEMaXRLEREPERMBATH P, EHit, 6k
BEHEMBETFH XL XEARRHTEEHR
BRERXBELEWRARORBEERE. TUH
R BEEBRAZPHEBERERBRERTHEAN
BB R B, B ae LA R KA, 2
BERKEE L TEBEF. UREARMES R &,
THEHHAMERENET S, K HE/NE G
FHRABBHBEG T EH TR, DorEaT L
EREENREES, N ERERSE LEE &
AEKEETULHEP LR R &R, R
HTHENHE URETESHE,
FARBBTHREEEHAENRGAE R
mF:
(1) HEHRBRAFHFADERR VHRR
BV FBENMLW,,;



ZENH

ERME KERERGEAGESRPAARTR

2003

(2) HERHRFHE V= (Wau + Vi) /2,

(3) HRAEITH ABI A /DB R B EA
HAESHE, LBARLKBIEATS;

(4) #iH SPIHT %5 Kug R ST (R 1L /5 09
BISATH . '

REASHR, RELEFES LR RS
BV ARGBZEEERARRNBRBATHFRE
mE W ARSI EERKEK.

T 2 05 5 BR o e £ AL B RSB T A, AT R

GEREESENR 27 25 20 15 13 -3 =2

e

Msh

=] =]+

4
+
0
0
1
0
0

~lel~]=-1e]+

+
1
@
1
o
@

—_— oo |m=]| =]+

+
1 0jo
1 010
L] [N
1 1 1
1 110

Lsb 2

FHEE, BREEMFHENRDEREA (27,
25,20,15,13,4, -2, -3} MADEEHRMHEAHE
W 0 21 AMEFREERAME W0 -3, NERK
B P E W o 12, {04k 4k B G B B IR T R R
MNEREHRI15,13,8,3,1, -8, -14, - 15}, #iF
“RERBREEIEREMBREEM"HE, 3
REREE T H#RBEH#TREHEF R 15,
-15, -14,13,8, - 8,3, 1}, W RALAT /G B FH
P/ R B A F T A TS RN 3 R

-15 -14 13 8 -8

w
-

REEREARE 15
%9
Msh

] =] =]+
o lm ] -1+

alsfio]l =i+

ml=le]le]+
mlo]le|le]+

—_- = =] =
S|l =] =f=11
efel|le]—-11

Lsh

\ 4

B3 Rk AT e R Y L
Fig.3 The bit-plane coding

MEITUES AL HE, BFRAERR
BEETFHDMERAEEENLEREFIEL (H
Shits By 4bits) , HABRMEFTER—TEHE
BECRPMEREHEV. h FREEFHHER
3 g {0 90 R B B R AR BN R BR Y, AT B g
WEBRERTHREBEREN T RS RGY
HFE, SEIAKCLERIBECR T MRAEY
{8, B RA3 B AR 88 F 7 O 1L b B 3 R 2 U A 3
FUEK BMER M. HEN, EEAHREET
BREAGHE RO RREEKENBRRA T
AR EAERBHEDPT, FHLRRMEETH
ks HMLUHEE OB ERRSEXAR
BMEARE ATV ETHES(AEREERLEE
T BHAHERBM LSRN, RTUAATET
FHMEFRRIBELINER ZLASBRAEAN
ERmE,

3.3 FREEHEMEIYE

Lk A F W /b ¥ (embedding zerotree wavelet,
EZW ) %55 B 48 % EL il , Said 1 Pearlman F 1996 448
HTEEMERSERBH R, @ T SPIHT HHE
HREFATERFERHZHE G MR RRMERE
MBEEH EmMESREEREEIAEFRE,
HESBRER., FL L, RAETLUAAY BHZER

FEH kAR Conourlet RMBRETBAL

% F Contourlet 5 #: 3k iX, R4 Contourlet T
THFRABEEERAR  BREBEZAEEHF
ERRFRNLFRE(WE4HR). WRXT
Brib i B REE LA M 607 @ R BRI AL &
RMILFRTMES TR TH L BRILTHLRE
K7 5 Rk B R AL R AL R B M I R A Y
245, MANMLFRFAMEEH TN THFLE,XH
FHEEXEFRLGHFTETH,

5 Contourlet ZF #4823 {0), E A X TR AR S
A IR, MR BOR B A EHE AL FIRBIE &
HhHFREAERSIREBNRITREFEEZR,

l-..____EH [
LHIER . NS
Y LN A\
L | 9
SR
@/ E\‘\:1:1
o lns]

(a) FAZHEBHR (b) AR HFR

4 FWRHLTFREAREN
Fig.4 Two kinds of parents-children relationship



2004 FHERERER

RV

(a) FEABMN
Bs5 HEBREAAMEEGRMNE

Fig. 5. The coefficients adjusting

(b) RBRAER

HER A SPIHT R BAHTERZ M, FEKE
BB SRS XZ B R SR TY R, B AR
BRBUBHEHHE, RETERN:
(MHBRTHEIHLTRENELRRY IR
REFABME; '
CIMEFELHATFREANERRAY FE

RE S TRy EETAE. Ao, BREAT

BEE-RELERBTFHENTEIHEALS,
FHERELMTFEIAABRBR4 MEREL
RRABHAMEKFET B FHEFINZAFHTE
EERHN W FHEGEHT RGNS MIFEF
HWEIRR A ATW ‘

o

(o) SPHHT W EHER
Bl 6 3% 4T 5 EA A th B (47 EHR Barbara , 0, Lbpp)

Fig.6 Recovery images comparison of three methods

(b} WBCT Rk WA #

4 BEIBRS5SFIE

o T TR UE AR S 50 I A 4 A B v R AL )
T 7E Pentium 4/1. 8GHz 3 B2 8L b, BL 512 x 512 x
8bits (47 HEE 8 Lena Fi Barbara Jy ], 317 T 5 &
NENME HEBRBRELHTTRAN 16 HFR
SR(EEIHHRB). RILAB6 HHTALY
¥% 45 SPIHT 7R \WBCT H " 4 i35 hy 45 R
Mo XBRP,NMESREHEATHFRMVER
9/7 MEIEWSE, W WA BEHURAT phva 38
ko

' %1 FAEGHEEEMLELE
Tab.1 The coding results for three methods
R {5 {74 Hi (dB )

Lena ¥ ¥k H Barbara 47 4/ &

SPIHT WBCT = 4%  SPIHHT WBCT &
Wk % H¥ ik wE BB

0.05 24,3819 24.2015 24.5305 21.5775 1I1.0394 21.789¢

A CE
(bpp)

0.1 28.0082 27.2468 28.2034 23.2455 22.6195 23.6859

015 288365 285618 2B.9138 23.7M48 24672 24,2824
‘ 0.15 301970 29.0851 130.2103  24.2503 24.0691 24.8140
0.7 36139 30.1930 316849 25.4175 24.9873 25,6191

T 025 3nEs0 3.0080 329125

iy

s g -

L it

i N &
L=

26,3928 25.8642 16.6498

(e) AXH LT HEE



gumy

E 5 AR IR S 0 O A R L T

2005

Contourlet T 2 —F EFH R EFESH M
SN LE KERNAEEREMF RENEEBHE, T

AR AR R 5 LA 454,48 Contourlet -

TR ERUFIRIENTARE, RXEET
—ARETANEDBRESHE 3 HNRSBERERY
ROHFUTEHBER DB AR EULRHBRES
SUH AT S 4 4E (o, 7 2L 8 4 SR Contourlet
TRARAAKREDYE, FELEEREH, X
HEENESHEREEFER-ERNERES
Fk HESCE E R T SPIHT WBCT S$&BH
E(HFNEYFRIESERTHEBESESE),

# % 3T ¥ ( References)

1 Karger Basel. Image and video behind
the technology [ J]. Telemedicine and Teledermatology, 2003,
32(1):17 ~23.

2 Said A, Pearlman W A, A ncw, fast, and efficient 'image codec
based on set partitioning in hierarchical trees! J]. IEEE Transactions
on Circuits and Systems for Video Technology, 1596, 6(3): 43 ~
250,

3 Park S I, Smith M J T, Mersereau R M. Improved structures of

IEEE Transactions en Image

ion: the principl

maximally image analysis [ J 7.
Proceseing, 2004, 13(11): 1424 - 1431,

4

10

Starck J L, Candes E J, Donoho D L. The curvelet transfonn for
image denoising[ J]. IEEE Transactions on Image Processing, 2002,
11{6): 670 ~684,

Do M N, Vettedi M The

1 P ™ A

Surket form: an efficient

image rep ion [J]. IEEE
Transactions on Image Processing, 2005, 14(12); 2091 ~ 2106,
New advance of multiscale

Ni Wei, Guo Bao-long, Yang Liu.
geometric analysis; Contourlet [ J]. Computer Science, 2006,
33(2)-234-237. [Hif6, B2 R, 5. AGERELMAF
$HEE : Contourlt[11. HMHLE%, 2006, 33(2) ; 234 ~237. ]
Eelami R, Radha H. On low bit-rate coding msing the contourlet
transform[ A ]. In; Proceedings of Asilomar Conference on Signals,
Smei, and Computers [ C], Pacific Grove, CA, USA, 2003
1524 - 1528. '
Belbachir N, Gobel P. The Costourlel tronsform for image
ion[A]. In: Proccedings of 4th Conf
Signal and Image Processing[ C], Toulouse, France, 2005 251 ~
256. .

on Physics in

_ Bamberger R H, Smith M J T. A filter bank for the directional

decomposition of images: Theory and design[ J]. IEEE Transactione
on Signal Processing, 1992, 40(4) ; 852 ~ 893,

Phoong 3 M, Kim C W, Vaidyanathan P P. A new class of two.
channel biorthogonal filter banks and wavelet bases [ J]. IEEE
Transactions on Signal Processing, 1995, 43(3) ;: 649 ~665.



