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A Quality Scalable Coding Algorithm of Images
Based on Non-Redundancy Contourlet
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Abstract A novel quality scalable image coding scheme at low-medium based on non-redundancy contourlet
transform is proposed. Using the bi-orthogonal wavelet decomposition and directional filter banks, the image non-
redundancy sparse representation can be obtained, in which not only it is capable of efficiently characterizing the
linear singularity and texture in images but also it can overcome the drawback of 4/3 redundancy in classical
contourlet transform. According to the statistical distribution characteristic of coefficients of each subband of non-
redundancy contourlet, an elaborated reposition algorithm for the transform coefficients is presented to construct the
spatial-orientation tree. Furthermore, the “zero-tree” characteristic of this structure is statistically validated. Then
under the principle of set partitioning in hierarchical tree-(SPIHT) algorithm and threshold quantization method, the
quality scalable image coding procedure is obtained. Our experimental results demonstrate that at the low to medium
rate, the decoding image of the proposed algorithm is competitive to the JPEG2000 in terms of PSNR value, but is
visually superior to the wavelet based SPIHT or JPEG2000, especially for those regions with plentiful textures and
edge.
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Table 1 Percent of “zero tree” under

different threshold of different images

Threshold Barbara Mandrill  Lena  Peppers
T =2 93.97  94.36  99.14  99.63
T = 28 93.35  94.03  97.89  98.73
T=2 91.78  94.32  98.16  98.16

3.2 WDFB 2#Z=#5 SPIHT 4%

ARE B 3. 1 95 ot WDFEB Z S 45 44 1 5
AT RLCR A SPIHT 3k 9 AR X WDFEB 45 it &
BT i (R 2% 3] WDFB R 50 2 24 (44 45
P B SPTHT 553k vh 75 25 % A 45 4 i 47 K
VB G S0 B 8 ) SPTHT %20 3k 0 1 K 0 vk iy i [
AR, P A SO WDEB A8 4 2 80347 3 37 HE
B A RS AR UER 4 SR 254y, R SPIHT 4%
PO HEAT S f . FHEERE Y 32 2 AR R S AR ]
REAX BUFEAS [F] T v, (HL 8 T R — AN AR 4 1%
TR BHEFHE— L DTTRE B AR p e — A /)N I s A
T A3 A R I 22 A T 1) T RO R HES [T — A
Ty, FHEE R — AR 4 SRR S 3k 1 o
P, HOAREHRY A, REHERY SN E N
Giag) S UEARTT B 4 AN TFHETE (2i—m 25 —n)
8 ELHT man=0.1 RIGHRIE 4 D EFRALE

(b)

K8 REEA., (BRI T MR 4 DI7
(b) I AR A8 1 e o g 2 A7 1)

Fig. 8 Reposition of coefficients. (a) in the case of the
lowest frequency subband is decomposed into four
directional subbands; (b) in the case of the lowest
frequency subband is decomposed into two

directional subbands
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Table 2 Comparison results of PSNR under different compression ratio of different images

I JPEG2000 SPIHT Our method
MBS g 16:1 32:1  64:1  8:1 161  32:1  64:1  8:1  16:1  32:1 64:11
Babara 35.91 31.05 27.36 24.75 35.79 30.82 27.06 24.36 35.70 30.73 27.31 24.70
Baboon  28.78 25.20 22.93 21.33 28.59 25.05 22.86 21.30 28.32 24.92 22.74 21.46
Lena 41.15 37.73 34.32 31.01 40.56 37.44 34.04 31.08 40.39 37.11 33.78 30.82
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Fig. 9 Visual quality comparison of decoding images of different compression methods
(a) original Barbara; (b) JPEG2000; (¢) SPIHT in wavelet domain; (d) our method
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Fig. 10 Rate-distortion curve of JPEG 2000,SPIHT and our method for Barbara,Baboon and Lena respectively
(a) Barbara; (b) Baboon; (c¢) Lena
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