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A New Color Image Coding Scheme in DWT Domain
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Abstract In this paper, a now color image compression algorithm in DWT domain is proposed, in which the visual
masking and the correlation between color components are utilized. Firstly, the discrete wavelet transform is performed on
three different color components in RGB color space, and the wavelet coefficients are weighed based on the human visual
masking. Then weighed wavelet coefficients are converted to user’ s defined Y'U’V’ color space. Finally, the wavelet
coefficients are progressively encoded in Y'U’V’ color space by the extended zerotree structure and the improved EZW
scheme. Experimental results show that the new color image compression scheme performs better than that of CEZW and
CZW in the aspect of recovery image quality and coding/decoding time.
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Tab. 1 The visual weigh for wavelet coefficients

of various subbands
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Fig.1 The expanded zerotree structure

B U LY BEREHRUL, B % 50
REGSBZ BN =V, Y= V) Kt

THAGS, BEXME A& Y N/ RBHET R
AGBEE (EERFRWRIEO) , 5 H % 7 R 6
SRR U VR NE R BT RTG, B
REBRABECLB YWHTARR (A1 F
WA TR R B, X BRKKEEE
B mMIGEE

4 BERIERN TR N B 46 D 3R BE

HTEMFER CEZW . CZW SR R B EHE
BAR A SCER H LU P s B 1 5 . (DX B AR R
FH R B HE 3 7 DPCM ( differential pulse code
modu ; ation ) 4§55 ; ()X 5 3 F W BIHAT“ 27 FE
B (MEBAE EE XAMFERH), MFHEA
TO4 4 A 8 HE R R M AT B B LR A SRS 6
4.1 REHFHEH DPCM K

AR T AR K ELLBRRHERERFE
Y B2 W R 4 2 4 DPCM B 2%, B £ iEm
RERKEI 547 R 5 H AR R 2 1B [HTH
EXXT L LK AT, 8% 2 4k DPCM i 25 5748 3
HREGFESHERD, EEFRERH ERRERK.

4.2 AEFHEHRERBARSE

ATH-SERBHEATHRBHEMAUE, K
SCUA/DBORBE REBAF R, SIA T ETHRR
BB TR A E R R, B

(D) BB T W BT 2" F R (%R
K EE AT EE) o X E I AR
A @ — S RN AR F 7 i T DR EE R
W, AR T AR

Q)RERABEBRA LB NERLHHE
REWF AT

(3) B BEHR SR 18] 152 SRR B T oL B AF 1 10 B
i P AT

5 REEGERRBEEER

ETHURBERSCREHXNPNEEREFE AR
BIESERBIBRME 2 FiR.

HE2 TR, R CERERRBIREELE
LAF 5 48R4 (1) 7E RGB B RIAM RSB E RN E 6
S EGHEFT/NBE B (BB rgb H) 5 (2) /A
AR ULBEHE BT XT /) B R B AT AR AL 2 5 (3) 3¢/
B RS AT RS, I 2 bR B 8/ R



%=3M EAHE. —-BFRNIEBECRARERABEE 433
2437
A
PEAR US;E3 4 IALTE N R B Ficc] :
? f * 4 WHD  |——
: acy 4 LR
: : l : ]
NS > AR A A
RGBZd] rgbZF 6] i rgbZ= ] REEHE YUy :
%ggm %éﬁﬁ,aﬁggw o mam —
THEAE NEERY 5
#XHE v
PMERY

B2 ZPARGEBEERER

Fig.2 The flow chart of color image coding scheme
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Tab.2 The recovery image for different methods

#9, FER I BGH ) EZW 57 B34/ B R AT A AL dB
55; (S)XffﬁAfﬁ@E’fEﬁiﬂgﬁ%ﬁﬁﬁ‘}ﬁﬁ@o . Lena $5#E B1R Barbara #5 B4R
(bpp) AX CIW CEZW AKX CIW CEZW
6 ;%%%5%% "H¥E  B¥%  An By B%  HE
0.10  26.51 26.35 26.20  22.34 22.11 22.05
5 DA B
HTEERIOR € B R G S A 1 B RO 0.25 29.18 28.66 28.22  24.66 24.38 23.57
Pentium [1/450 ++&#L L, L 512 x 512 1) 24 MNEEf
EFHEEHS Lena Barbara 08, 3515 T 3 G/NE RS 0.50  31.91 31.56 31.31  26.78 26.47 25.73
B, 35 CEZW Bk CZIW BT T i, 1.00  34.45 34.02 33.73  28.90 28.50 27.98
BEORINE 2 ~ K3 MEMRIE 1 Bim. Hb, /MBS 1.50  35.18 34.74 34.21  29.61 29.11 28.69
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Tab.3 The encoding/decoding time for different methods
Lena 7 %k Bl 8 Barbara 47 ¥ & 4
A BT E (s) R EHE (s) 4T EE A () B E (s)
b
(bep) &3 CZIW ~ CEZW A3 CIW  CEZW £ CZw  CEZW X CIW  CEZW
By - HBE®: By By 5y RS B "y %3 B B Bk
0.10 0.25 0.38 0.28 0.24 0.37 0.28 0.29 0.44 0.34 0.24 0.44 0.35
0.25 0.36 0.53 0.40 0.35 0.53 0.42 0.39 0.55 0.43 0.38 0.56 0.44
0.50 0.45 0.65 0.50 0.44 0.67 0.50 0.47 0.68 0.50 0.46 0.67 0.50
1.00 0.54 0.72 0.56 0.53 0.72 0.57 0.58 0.75 0.58 0.56 0.76 0.57
1.50 0.63 0.89 0.66 0.62 0.88 0.65 0.66 0.91 0.68 0.63 0.90 0.69
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Fig.] The comparison of the result images
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