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Abstract A novel wavelet image coder based on morphological dilation and run-length coding, dilation-run algorithm, is
proposed according to both intra-subband clustering of significant wavelet coefficients and inter-subband dependency in
significant fields. The algorithm mainly involves discrete wavelet transform, bit-plane coding, morphological dilation of
significant coefficient cluster within subbands, coefficient’s significance predicting across subbands, run-length coding of
the insignificant coefficients before each seed and adaptive arithmetic coding. The two key features of the algorithm are
morphological dilation and run-length coding. The morphological dilation operator is used to search and encode the
significant coefficients in each cluster, while a new run-length coding method is used to encode the position of the seed of
each cluster, which is the start pixel of the dilation. The dilation-run algorithm, as a kind of embedded coder, is also rate
scalable. The experimental results show that the new coder outperforms the zerotree coder SPIHT and is competitive with

the morphology coder MRWD and SLCCA. For images with strong clustering feature after the wavelet transform, the new
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coder outperforms both the morphology coders above.
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IEH RS, E IR0 K- F2(Dilation-Run, D-R)YE
%o LRERKFABEFEGRRORBHLE, EHEERK
F SPIHT, 3#:5 MRWD 1 SLCCA Ei:ABMAZE,

2 BEUNETHRAKMSEITHE

BEH/NEERRNEE RIFNSE IR, £/ R
t, MR- PMERBMEERTEEMEE T, WREZA
BEEEN. M THABRR, MNEERABVREIESA
EERMTH L, FFERRSPENESPIEZH R, Bt
BFH o EE RN It MRS B SR TR . X
BSHAT L BN RIS, FRRTHA LL, EAHE
I EKF. EEMAN AN ST HA HL,. LH,
HH,, Hii=1,2,,L, W& FHEEENE B &ICKKRE
%% LL,, HL,, LH;, HH,, HL,,, LH,,, HH.,,--,HL
LH,, HH,. E&EMTHR, EEHDERBERLRIE,
CIIRBT RGE RGO R ML X EAE B, RN MER
MY RFEHERAEAPERR, EREFHTEERHEN
Sy A RN

A1 E—ANERESMNERRORER, BREXTWH
WA fmE ()R, EPESkRRT &7 0 ERRTH
B FRNXR, E—MNREORXARERIEZT & —
FNFRTHPERMATR-ALENRE. B 1(0)R Lena
B EEREEBRRANAER, NEDITEWY, X TH
BT, BEERBNSAHEIRKHETFXR, RIS NIE
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AKIEH, MAENRIEIRE XEEHEERINAER
Fik: wRTHE, LTFREMEEEEAMHXM, LK
BROPETFHIEERBN MG HRTHPER
REH AT, MTE— PR ERERE.

LL,HLg~ HL
7
cls HL,
Tum
LH, HH,
(a) /D5 IRFI (b) Lena EIR BT
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Bk - AR LV R T /)N R A A R T T Y A A
2%, HRRU—RFIBMET=2"(n=N, N-1, N-2, )

X RFOHAT RGBT MG, Hh N RN AR KR
R R R XRRGRE B RAEEEN, #5
[ UERERERBERNBRERRIERNEN B
BREHTREES. £ EMCFERE, X TRET=2",
HEFARSEREEN AN EERER KT H, I
F IR RIOEE A F = ENRE. THEENBEER
BREMESWMGEEANM T RBMWRRD, REBAE
SERMEIL.
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B, TECAFET —IEX.

Bk it B ARG HTE, B2 ARG, B
T EEGRRNEHTERREREA. WKEEFENEER
— M EFERRES 4 ROETENRKRES, FERKUL
FAARES C #—PREPKEHTENES. AR
B, RRNEERLRYE C TR, FACMRR ACC,
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BEGIN Cluster-Encode (7, j)
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i 17, BREH “0”
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(3.2) A Cluster-Encode (i + di, j + df) «
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END Cluster-Encode (i, )
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AP AR EERBUAREHAT RIS E, TS E R
FRENME, BTDKBERNEN. ZEHUMTRE
ARAHTKER, REHRIAREDIIHIENEERK.
X R AK-R EE R E E B,
Wik-HEREER AR AR P EL R EE
READLBARATHRE, WEREEILEEKE, AR
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L. EALHEERFEERESD, SRE-IMHTRE B
AHEEEREPFRCENMNTFREMEARS. KA
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MERBMEAFSH “+7 0 “- 7 fql, FEEHETR
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HRTPAFEFOMNTRELR. EREBFEEKER, WK
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BKE, HEeRE ESERE.
TE IR AT N B .
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BEGIN Cluster-Seek-Pass (k)
(1) ¥RHEFEESE Run_length =0 :
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Run_length = Run_length +1 ;
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(2.3.1) VM Run_length-Sign-Encode (Run_
length,Sign) , Sign A (i, /) /M ERBMERFS “+” 8
(2.3.2) EHE Run_length=0;
(2.3.3) H Cluster-Encode (i, /) :
Q) IZBEX T FH &k MRELER, WHFS “E”
END Cluster-Seek-Pass (k)
BEGIN Run_length-Sign-Encode (Run_length, Sign)
(1) F=#t#I%R 7R Run_length , MKk BRI B K

i bR RS “0” & “17
(2) % Run_length & HUAFRIZBR “17, WH “17;
(3) MUEHNKS Sign .
END Run_length-Sign-Encode (Run_length,Sign)
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k=0,2,-3L . WRK-WREmASEEES — B VE LKK
A/ THEORY, Jrd 4 DMEETRED: (1) FHAE
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ATRAGR BN EE RYOR ISR ITREE, ERKAFNE
K; QFWMEEBERHE LR L KIEE (Interband-
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BEGIN Dilation-Run-Encode ()
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Intraband-Cluster-Grow-Pass (k) ;
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4 n=n-1, RFEQ).
END Dilation-Run-Encode ()
BEGIN Intraband-Cluster-Grow-Pass (k)
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K.
END Intraband-Cluster-Grow-Pass (k)
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END Interband-Cluster-Grow-Pass (£)

BEGIN Significant-Pixel-Refine-Pass (k)

BT & PEIEEL () ELAATE LA R
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END Significant-Pixel-Refine-Pass (k)
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LL Fl LH Fi HL ¥ HH ¥ p sl

$H vV D IV =H D D IH %

>2 X X >2 X X >2 X X X 9
I >1 >1 1 >1 21 ! >1 >1 X 8
1 >1 0 1 >1 0 1 >1 0 x 7
1 0 >1 1 0 > 1 0 >1 x 6
1 0 0 1 0 0 1 0 0 x 5
0 >1 >1 0 21 21 0 >1 >1 x 4
0 >1 0 0 >1 0 0 >1 0 x 3
0 0 >1 0 0 >1 0 0 >1 x 2
0 0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0
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F2 BRFEEIEERETHREBMILUEESEMILPSNR)  (F7: dB)
Barbara Goldhill Baboon
IS 0.125 0.25 0.5 1 0.125 | 025 0.5 1 0125 | 025 | 05 1
64:1 32:1 16:1 8:1 64:1 32:1 16:1 8:1 64:1 32:1 16:1 8:1
SPIHT 2486 | 27.58 | 31.39 | 36.41 | 2848 | 30.56 | 33.13 | 36.55 | 21.72 | 23.27 | 25.64 | 29.17
MRWD] -4 2527 | 27.86 | 31.44 | 3624 | 28.47 | 30.53 | 33.15 | 3656 | — | 23.26 | 25.74 | 29.35
MRWD2" - - - - 28.31 | 30.61 | 32,92 [ 35.96 - - - -
SLCCAM 2536 | 28.18 | 31.89 | 36.69 - 30.60 | 33.26 | 36.66 - 23.44 | 25.86 | 29.36
W NKk-Be R Bk 2545 | 2847 | 32.18 | 37.27 | 28.61 | 30.67 | 33.43 | 36.84 | 21.86 | 23.29 | 25.78 | 29.26

ARHT —HFHETREEKEENHFRRLN
ErERe b REDEE, BRI RS ERKEERIBER D EER
FREEREERE, SRR EE A BN & REMNFRYE
WAL BREAT RIS . BVANI B, RIRTBIRE TIREFMILGEEE R .
FERASPER T, AXFERHERELT 3 MEffmae)
P 4REL 4% SPIHT, MRWD Fil SLCCA &k, ALY F ik
TEERIRAEZEMES, W Baboon, AEERMERE
BT SLCCA BiE. 54, ANHEEHDHUKERESR
B, A HT RGO A B R R AR .
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