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Abstruct : It is one of the important pfoblems on subband image coding how to encode

high frequency subband signals efficiently as possible, under bit allocation constraints. High-

frequency subbands have some features preventing from efficient coding, i.e. their signal energy = -

is smaller than that of low-frequency band, but widely spread in local area on spacial domain.

In this paper, a subband image coding using inter-band correlation of signal distribution is

described. Simulation results show the proposed method has attained good coding performance.
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Fig. 1: Signal energy distribution of high fre-
quency subbands
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Fig. 2: High energy locations in subband-HL
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Fig. 5: Coder structure

NI | -El ectronic Library Service



The Institute of Image Information and Tel evi si on Engi neers

TLEY 3 LS

3.3 HT7NRUFNEOEY  BESY

¥ 78y F LLHLLH ~®OE vy + B4 La-
grange BLZ FHWTIT 5 HREH:

1
R = Z(Rir + aRpy + fRry) (1)

NH &T

D= c(a%L2"2RL-" + U%{L2_2RHL + 0%H2"2R“’)

@
rR/MET B Rip, Ryr, Rig &V 7 NV I
HYHTohdFEkL—t A3, CTTR,
RrrRur,Ropg FENENEBREEK, 7Ny
F LLHL,LH 33 5 FHHB{LL — b (bit/
pixel) TH Y . DREBRLEDEL, o}, , ok,
y O3 REY T NV FEBRODE. ¢ BERTH
50 ¥\ o, pRENENY T NV F HLLH ©
BRERBOLLERT T A—2THY, b
PLOFRELTENLZETE Y VESRED S
TEF3%.KEoKEY bGP b Laplace 53
WICES AT, B L fih Y B S
A—R2%HED D,

4 vIal—vavitR

7 Z b EfR (Salesman) KXt 3 HFHL 3
2 b—va YifER% Fig. 6IKRT 7 v F
HL,LH OIREHEFER % T A—2 & L, a=0
= 0.15, 0.3, 0.5 £ Z{L X € BHEDOH L
HERL T3, EIZETIEZ Y v -1
F—=N—~y FiEFEMA ko y b L—
FTH Do

Fh . ZEY ML= FTONYEFEOE Y b
#Y HCER% Fig. TICGRT . MLy b
KL TR T NV FEZ bWy F o
HE2HobblLTwnd, COMPOHED T
BYT NP LLCEZbNBEY b, e bR
P ANVE HLILHICE 2 bh 3 vy + OFIDHE
SHECTH B, 47N F HL & LH o538 H
BECTHY, HLLLH CED SN Ey P LA
BRILTH %,

772 L Fig. 6DEERD Y I a2 L —va v Tk,
3.3 HiCR~R7Ey P EAEKC X 2 HETRIE
L— MERCBNTH T NVE LL OBV

11

RVUBHBREIBICNE L BB D, TNV R LL
DEFELV A LT LS5 vy FEh 24T
¥HIELTWw3,

39
a=B=0.5; »
38 B\\/ “
et
37 -
=36 0=p=p:3 f
© \\/,
~—35 WPt
L’C34 et
('
& 0=P=0.15 A
33 ‘\/,-//-'
32 / ~
31 '."‘/
Z
0
3 04 06 08 10 12 14 16 1.8

bit rate (bit/pixel)

Fig. 6: SNR vs. bit rate(test image:Salesman)
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Fig. 62> b{E L — b Tl BEREER I/ X
WHBFBERER L, Br— b TRAE N
FHES/N BRI AT tnbhd, chid
Fig. 7& D &L — b TRAEFB N v F ckEstin
KELDOEY P EED L. SV — b+ TRIERK
NUNEGTHELSERAEN Y F D E Y + S
THCETREELTHS/N EpsEEIhS L
WS T LERLTVS, DD, KL—}t i
WTRY TNV F LL AESE K LCEEY
THDBH, BT ANYE LL B i EAE O
S/N i ERR2H Y, €y b L—FBEL A B
LB LHERED AT T DR & R B0 FL—}

NI | -El ectronic Library Service



The Institute of Image Information and Tel evi si on Engi neers

TV Y g LIRS

CHENTRT LAY TNV HLLH OEEK
B PBEGEOR_ ECHBRT 5 & v ERRE
bhTwn3,

5 FUH

v R EIC E 7o 28 B IES DAL E OFHES %
AT 305 tE*8EEL. vIaLb—vavc
LY Z0BEERHER L oo IRIBME % EETFHI
TERFDY T N FFEILCRENEE DR
REBONTVAVE, BEAEANVYF OESE
SR CHFILEE T 256 TOERMES
ERBEAN Y 2o FRlIT2C 2TTF L XER
PRECTE, &KL LTOS/N LR EETE
5T ¢E%RLEKo

LHOBEE L LT, XY SEICHRS 7 4
N 2 & FFELHEBE DO BERR . & L ICFRIOKE
Bx b 555, BEEFELEZEY b L—1T
3 L C—RICIRE T % HEOREI & b B,
FRIEL—-TCBTEY 7T N LL O&F
bV ~ BB IC/NE <D | HRESIER R
LILBDT, F7 5 —7 BEA EICE>TEIC
47~y ¥ LL #5381, L% M 5 FEC
DNTORET TR 50

ZE3H

[1] J. W. Woods and Sean D. O’Nell ; ”
Subband Coding of Images ” IEEE Trans.
on Acoustics,Speech,and Signal processing,
pp.1278-1288,0ct 1986.

[2] BAFT B 57 % K RITI% e e 9 7 o
v ¥ ENTERFEL 1993 FEEB AL Y
v R Y Y 4 (PCSI93),ppl115-116,1993.

[3] i X2\ IRH BE. BA B— " RO
BERECHETS L 3TN v F BIERASL
HR” 7 L EH R, 1C592-83,pp55-62,1992.

[4] Peter ' H.Westerink,Dick  E.Boekee,Jan
Biemond and Jhon W.Woods ; ” Subband
Coding of Iinages Using Vector Quantiza-
tion " IEEE Trams. Commun. vol.36,Nc.6,
pp-713-719,Jun 1988.

12

[5] Nader Mohsenian and Nasser M.Nasra-
badi; Edge-Based Subband VQ Techniques
for Images and Video ”IEEE Trans. Cir-
cuit Syst. Video Technol. vol.4,No.1 pp.55-
67,Feb 1994. |

[6] N.S.Jayant and Peter Noll ;”DIGITAL CO-
DING OF WAVEFORMS " PRENTICE-
HALL, pp.486-509,1984.

[7] LB —E ;" APCM DHEMHIENT " EXE
Bl siiar 2 48 # 2 5,pp192-199,1965.

SIRKRETER EXERTEE HAIEE
T 920 SIRHVNTEF 2-40-20
tel. 0762-34-4893

NI | -El ectronic Library Service



