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Abstract The multimedia applications in a multiresolution environment, such as progressive transmission of image,image
database browsing, etc. , arise scalable image coding algorithm. This paper first explains the concepts of all kinds of scalable
image coding, and gives an analyse for the scalable image coding algorithms in JPEG and JPEG-2000. Secondly, an overview
of major methods already used or under investigation for scalable image coding based on Wavelet, DCT and Matching Pursuit
with the scalable coding tools and methods is introduced, and the decoder performance comparison among the three kinds of

scalable coding is given. In addition, the trend of the three kinds of scalable coding and their extension in video scalable
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coding is discussed. Finally, the future development of image coding is also analyzed and conjectured in the paper.
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Fig.1 Sketch map of image rate scalability
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Fig.2 Sketch map of image spatial scalability
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Fig.3 The sketch map of image spatial/rate scalability

ROI Af RS R B E BB MOHE R,
SV E BB FE — A (BB X)) DU 3 B R
BomB(E4),

B4 R EAETE RSN RME X1
ROI 0 43 4% f 15 4R
Fig.4 Scalable decoding images which ROI is rectangle region
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Fig.5 Progressive coding mode in JPEG
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P BRI BT ) e B R R AR R

(2) JPEG A8 75 [8) 4 B R °] 5 B on 5
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Fig.6 Hierarchical coding mode in JPEG
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Fig.7 Sketch map of inverse 7/9 wavelet transform
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Fig.8 Sketch map of reducing the background coefficients
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AU B 45 A1E 0 785 430 4 Bf AR AE B9 R oAb 2, B 4R
P o A 9 X A, W BRI AT 2 R TS B L B4R
HTRIFHERM . UTARNET/NEERRELY
23 B AT A R B T 43 S S A LA B 2 TR AN O B R
A 4R HRE R BMMBEERH#T S AITHE,
4.1 ZBEASRHHE

EF/NEHERDREA R ERBSBBAR
7S B R BR G X — R FERET /MG E S
A RS L AR ERAME R, AT EH
SR A RS, AT AR R R T RERK
SBBR G FH AT RS ERBEIEBESH
25 (] 4 PR BOR , XA BB IR 7 I R AT
R, BEEXN SR PRERNREES, ARHERE
K FHARRS SR BEEEE PR,
4.2 HEAFFRE

NEAE B BV £ RAF I 2 8]0 R R B AL AR
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SEERFENRBFOMOERE T —Sag
BAHBEA BRI IR RE TR, TEX—
£ R B R AT T

Shapir ZE3CHER (6] AL Al b, 820 T “FT W7 #
M2 T R RIE/ DB R B4 T 75 8] B 48
e, BETT R T — ik A X T /D3GR S AR R
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1 Said F1 Pearlman $£ H f SPIHT (set partitioning
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EZW BB R T EREHWRERDE D BERS
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MREBE. A, EATELFEE-SAR, L
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HERBPDAAN GG RH L TG, X — 84 RE
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HEARKMBE,EHS EZV AR AL REREREE
OBRETHRTRAFHETH R, I RCEHT
W HMFEARKEE LT URASERHER
MRS FUMR, A TFREERATERH
Mg, B AIRAS T 48 EZW B8 T i BB 2
R ,ZEPSNR FEHEFH EZW B 0.3 ~0. 6dB,

SPIHT BEHEHERN FERN K LKA, HES
SEISREEANZE T MK EEBEREH EREE
BAE,GE S EZV T EREHAAL., THES D
o Rk R A /N B BB R B B
RERIBAEEH#TERS L AMAEHEER
B, xtE—BRE, mEIE - BREFERI IR, B
SRABMBH LR, B SPIHT HikA 4 HLH
SR AR R R RESBARUREHN
B%.

Servetto F AR T ~METEEEZFTENE
14 %% 1% & - MRWD ( morphological representation of
wavelet data) B! M B E T/ NEERIRE &
TFHPBRREW B, ARARERS %P
WEKETFEEN S FHNEZRPGHETRN R
B GRES, Z B TR RENAR, RRTE
BWERE G THRIFHREESBR, MRWD Bk
MEABEREREREX T MNESBREREFH
e B BT AT 0T B T AR W B
Tl HEERBWRERET R, EERREAT
RREE & AWM EE MEERBWREE D,

—~EFEAESRERL T, XERERAEUT

“HERTWBH T AN REBERNERET RS, A
W EEFRESF PR EKBEETREER,F
i X R BB AT AEREGE 5
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Rl—7E & FH, B FEERRSHARMMUM,
MUNRERFHI XA EREREEN, BAHMK
BFHERNBETFRBOURATREEREMN, XX
RERELWEERBEETRAARENEERN
BRI HERBZR LRRBERFF"RE,N
TRE T REHE,

MRWD BB S ¥ PR EKREERITIR,
BB HBRT T LU & FHH
EERRWEZEREE, U RENBEEF
X E AT wAS, S TR TF EZW B3k, T 5 SPIHT
BHEMIEMRBHR R EBRRBER,

EBCOT ( embedded block coding with optimized
truncation ) $5 ¥ 1'% B — R EL A ik A R AD R #EAT R
WEBBIH ARSI R R HE, EHTEURLR
B RIGEHT R AT — @ B B b XS AT B
PLUG ] LA B AR By & 2% B 55 AR 7 HE I, Wi 4% JPEG-
2000 FR#ERY VM3 ( verification model version 3 ) fif
K ZREEFERATHRAEFABEGHTZEN.

50 H BT 2 R m S RAR ,EBCOT R T
T PR YL SE B B R T o R X
TH—EE/NEIEFH ,EBCOT ¥ Hift— 55
R —ANANFROA BB B RE A B (G BB RS B A K /1
BH BN 32 x32 T 64 x64) X F— M XHEK G
BR,EBCOT #/=4 — 1 RA R A o RN R ARG
W, 1575 X A L Y KB 4 R IR 2 L T BT X L
REAMER MR E, A TRBXERNBR,E
YR T 4 8L F i (fractional bit-plane ) 45 55 7
w0 T E—ME AT, EBCOT #
—MRRAMATEN S HLIETH REE",
X T4 € B8 %, EBCOT o] LI N & R & B FF 4,
KRB FZ 2 L& B HRE R, T B R 5 E
BHRRENMET .

ER1PHBETAFTEHILMRBELRY
B SE R, K F 9 & Daubechies ) 9-7 X IE 38 # %%

®1 JLMEER Lena BE{RRBA PSNR 48
Tab.1 PSNR performance effects of the algorithms

on Lena image

PSNR

bpp

EZW SPIHT MRWD EBCOT

1.00 39.55 40.41 40.33 40.57
0.50 36.28 37.22 37.18 37.41

0.25 33.17 34.12 34.12 34.29

YA FIARHERY 512 x 512 Lena 8bpp 4, B 1R
BAmT SR,
4.3 ZEHNYERSTIEED

MPEG4 X B EERBQUHAEL/ LT -HETFE
RABRZSESHRRBET IR HRBHTR™ &
ANJ5 R E e arE B R BT /N K 4 7% (MPEG-4 $2
BT —FPEEH 973 FERMNHWERL /M) , X F
BTl , FRET TR, LR —#
“WEFREREABEBNDEREHTEL, ARG
RFIDPCM B EAMAEMNEARH BRI R
B BESIT R M HMER T, P RURAT
ETENNEREFEFE, AESBOE 9 Fin,

B9 MPEG-4 hiSEROAE R ETH /N5 MEE
Fig.9 Flow chart for static texture image multiscale

zerotree coding in MPEG-4

BAh, SRR (15 R EBL T & T EZW i B &
ZERIMPRA TR RBPAR TR, KPP TR —BE
EZW Bk s b, X — 2 9 B WA B B SR
MR ARB R, RGN ZBRHATEEE
WESAE, B ERRNBEERGOERER TR
BIFHRL B 25 (6] F47 A, R0 T 98 R B 25 1R 4 R
| PR L 25 (8] 78 R 508 T LA SE B AT 4 R A RS 5 T
ROREZEAASRHEFRLT , KR ELBERT
SR, EHTRRAT —METEETEHTR
/NGB, BIBEE 25 18 4 BE R B0 3, W AT — =
B BRRETRHRAXBRHETHENY R, LU
B = E B RT M AXB R, E L2 b
LIRS A PR F O T ROBRT A REH

5 ETFTDCTHEKRTSRHE

PLAER B # Shapir it AR B 4R IG A8 AR 4
M JPEG-2000 R A T/NBEE N HR B TR, Af]
MHEGHEEHERNHARCENEFT DCTHHET
DWT M ER#EaHE. R, RE/MEE#HRS DCT #
H BB 22 B 1 B 00 R 3 1 25 (] - R A PR A b,
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{85 DCT —#¢, /M Hth QR R B &1 —
6, EZW %53k 10 B R, B0 4 B/ B B 9 T
S, BEEEMRLFTRANET SR WRLN
L, ZEDT AR LT URABARSHERL
BU H— Xiong EATEXB[16 ] FRET —
AMETF DCT W AR ERRFHE, UHEY EH
F 4317 8 x8 DCT 375 #: , 8 DCT ZFHHE
BERYERN S EZW /NI R SO R T E N
SHAREW” BB RAT S SPIHT HFE Kk A
KBRS, BEFUTUEREA THREHE
BHBAXBR MAXAEBAEER T IPEG
1 EZW,

Monro % AFESCER [ 17 ] Rt 4 T — & DCT
AEMNENRBEE, SXMI61PEERRH
BETREXN 3 DCT RPHTERBHZET,
BhREAMAoRMRASEFMABARMNE LK
DCT REHAT RIEHE, B R— B “DCT 2
KFHEH" B BX KSR EZV T
WEAL. % RFERRETETF JPEC fl EZW &
BILBE . WA, SR X A KN TR B
AT, 35 % 7 R 0 45 1% T 0. 4bpp BB, R
BAlexle WARTHRBREEXR, WM EF
0. 4bpp BB L, MR A 32 x 32 AT LS LR A

Wei % A 42 H —F 2 F 25 DCT" fit AR
BEHF R, EHRY K#H1T 8 x8 DCT 443
B, 3 E P DCT RRERRE - MIREK,
BRI HARIE R RS R — 2%, %8 —1 DCT %
AR 10 AR RS R T4, 70345 — 5 4
ISR R B R BRI WIF H1T EHE, T RSN
AERRE T, FIER E, PR TS
H94+ 81347 T % F EBCOT 1 SPIHT B BRI Y
£, NTITE B AR BT ARG, R R R, B
R BB DCT HBF RN ERFHERTRAR
DCT 485, Tist A HELE, — & iR

AN, Li FATEXER[20] P RET —FHETFF
E 942 DCT H AR B G514, 5 JPEC MR, %
FEWE M BEHIT R DCT &, H XK
REHATZ" FRIFEH, 5 JPEG R [ i R xt
EHEM 63 > AC REGHITHRIGRT , R T 5B
ARBM M EE D AEE"HINF(SCh
BN “HBR) HATRIT, NTIER T AR G55
B, FREREN Ay EWEBRREVERF
JPEG &M, R EE B RERAUEEMHAE

6 EF MP(matching pursuit IT fig i&
BR) M ERTT5 R D

ERESAES, EXXEH TRAMRD K&K
ARHEBLRE-RESTZANER, EEEHAHH
SAhEES, XHEBEN -HENNESREEH
W, ERBESREREN BB EFNEIEL,
MP H; AR B % i Mallat F1 Zhang 7ESCHR [21 ) 1 48
He ZEHEBEBLERKWFTFRXIN-IHHITTRFE
H” (redundant dictionary) IR ESFENSES
BHBERENEE B, TRFSEXLKE R
HERRBRERERT. XB, IRFHREFHKR
HWATHEFSRIENREES. MPEFRE
JBIE MR & &4, B RES NN BRFRITR
FRA-NITHRERE, B-PHBERESH
BIEE A, X —BARE AT E R 5
WP BB TERNFRESMR.

MP AT U IR E . — R E
EA ST EA AR, B E R A0 — R R AT
RS MP BB AF A B TEMES;
A—AHARKBIIAFROEE, LWETRFHR
MEEPEERARAFBAEYE REAZE
AR BI R, X B MP B 5t sk A X R R
o MP @R TR F 8 KB A 1 A B B
55 R B W B R D LB B R RE T 2R
HITT TR, EEX, BT MP WERTER
BEAZBIAMNKRE, BT LB HE R R
BEAR, S HXHEBERT A 3R

Bergeaud Ffl Mallat 7£ 3C#ER[ 23 ] & 56§ MP [
ATEGREST, EXME FREMAERNE,H
1T W] FR R B A ) Gabor F 3, Gabor JR
FTREWDMEAEFR B R RME, BE—E M
¥4 B AR R B AT B, ATITARIE T AT A 8 2
A B8 B 330 % AN S X R R 4, B M AR Y
R B EEFFE . Rabiee 5 ATECHR[25] P
RHBBAELR TR AHE BT, FIH MP iR
FERFREZESEABEEER, ERBERNEE
FREBRETEEHE. ANTBET -1 BEN
MESRBNERT S RRBEE, ZEENITE
7% B ARG 3T f e {5 W B0 A A B4R B 2 LR
BEMTET DCT i JPEG %Y,

FE MP 32 A8 o, X B A R 3RO 48 R B oK
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BREHRTRENRREE, XEMRTRAHE
BOMPE R BEREKITERN. WTRERE MPR
W HEE, XM [26] B T — Ff MRMP
(multiresolution MP) &, Z F R & &M FEE B #
FTILVR T BURE, 364 MP B3k F FR/MNY B R,
LBERRISBER LRBTHRBENERINEE,
FAMRBHARSEST T —BEKNEW, FaH#
ZEMERS T -BARERGHTEZE, B
MR ZER, I MPERTFZEEKR, BTZE
SBREAT FHRAPWIEFHE, L MRMP # %
RBELOBETH MP EEFHBRE, i, BT
MRMP 5 HVS B A 1R £ | i 4% ¥, Wi 68 /3
MRMP 7£{k PSNR T i E #4 B 4 % DCT Fi/h g B
AEFHRARHER,

Frossard ¥ AZE XK [27 ] R T — 1 & T
MPHEREEMERT S REDGE. N THIH
HRIABBHAEE L, REFWITRF IR A
3 R BT R B R W R IR R AEAR B,
] I F SRR $E T X & 1h) [ P R 8 B AR IO R 2B 4,
ZREEEGRE R RDH AR RETBEEHAR,
RBSEEELBUANEHRERFHSHEREN
R )G R, DT (75 SR TS 28 2L 25 [ T S A4
BT R R AL 23 6] W] 43 %) T B 58 18] 43 e R AR
REBH, XELETFFHHSETHIEEMRE,
oAb, B MP BT =4 i ARB R TREEREER
B, EREEZRREREENEGENERE N
MRIETHEBZEAETRHOBERT R

Frossard 7E % SCHR iR 42 8] T A7 #1 A SCHR [ 28 ] Fr 2
HE—F3 MP REHITE T REARANEEAL
FRFBOEZHBARHRE, WO, XB[29]F 8
HWT—MET MP WECRBT O REET R, R
WEARAT SXM (28] HMWER KRN FHET
PEFBERNTARE DGR, BETREHZE
FIBRT FRHEEHR

7 3REGUIREBEARBLILR

7.1 BEFDCTHEKIVTAIEFEWEE T /MEH
BRI RRBH LR

ER2 PEEIARI8].[10].[17].[30] 4 H
T —8FF DCT F/|MBE Y L B AT 43 4% B 55 %} Lean
1 Barbara BIRHEITRIBHLELE R, NHESER
ALLE S, RE DWT # DCT BA FiF 12 64 8
AR Y AR, EUAGBRRLE &
TOWTHENNEEBFRZIIMUARFHHK
R,BRAT DWT S EGHTHEN, REEH—
RERAT“BR”EMHER, R FE K DCT
R BCR FARRL A48 1h B A A =X, 1B T DA BB B i
MRE/NE, EZ DIRE#ET EZW MRIBHE,
M DCT — @ X DWT HENMHBEE R E, 4
A, DWT ¥R A LI E A s R EHLH
WA TAIRE, Lol 4 Btk BB AR EE
BEHSY, X iR JPEG-2000 R DWT {£ 5 i
BOBEAM—-ITEEEFERH,

R2 ETFDCTHDWT &HBHVSERBVEEN PSNR
Tab.2 PSNR performance effects of the typical image scalable coding algorithms based DCT and DWT

Optimized JPEG!'7) EZ_DCT!!

Rate( bpp)

Ezw!" SPIHT!®]

Lena

Barbara

Lena

Barbara Lena

Barbara Lena

Barbara

0.25

0.50

0.75

1.00

32.30

35.90

38.10

39.60

26.70
30.60
33.60

35.90

32.25

36.00

38.06

39.62

26.83
30.82
33.70

36.10

33.17 26.77 34.11
36.28 30.53 37.21
— — 39.04

39.55 35.14 40.40

27.58

31.39

34.25

36.41

7.2 BEFTMPHERTSEGBVEET/MENE
RUSTREBEI LR

AT RA— M, A SOR SO (27 ] B4R i i
ET MPHEBRA S REBE(FCH(27)REF
R)OMESCRR[28 ] Frif it 2 F R L KM G
BUTRUHRT R amiBas (g k[27] +[28)
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Fig. 10 Rate distortion comparison between MP

image coding and JPEG2000 image coding
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TR WET 3 4 MP (8 3% ¥ 00 7T 4 SR
485 77 & (MP3D )™ | H 45 13 3% & {£ F MPEG-
FGS™! 45 BIZEARTE RGO ; Mo sh B MP3D FF ™ A i
BREA BN EEMRE.

8 EBRERAZRRE

REEHRR—-EREMHFBHTRITERNE
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