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Wavelet-Based Image Compression Using the Properties of Subbands

Sung-Wan Park, Eui-Sung Kang, Dong-Young Moon, and Sung-Jea Ko
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Abstract

This paper proposes a wavelet transform-based image compression method using the energy distribu-
tion. The proposed method involves two steps. First, we use a wavelet transform for the subband decompo-
sition. The original image is decomposed into one low resolution subimage and three high frequency
subimages. Each high frequency sbuimages have horizontal, vertical, and diagonal directional edges. The
wavelet transform is futher applied to these high frequency subimages. Resultant transformed subimages
have different energy distributions corresponding to different orientation of the high pass filter. Second,
for higer compression ratio and computational effciency, we discard some subimages with small energy.
The remaining subimages are encoded using either DPCM or quantization followed by entropy coding. Ex-
perimental results show that the proposed coding scheme has better performance in the peak signal to
noise ratio(PSNR) and higher compression ratio than conventional image coding method using the wavelet
transform followed by the straightforward vector quantization.
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Fig. 1. Image decomposition and reconstruction using the wavelet transform
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Fig. 2. image decomposition using the wavelet transform
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Table 3. PSNR value with discarding H., subbands

q & PSNR[dB]
Lena(512x512) 39.47
37 9. 2 =20|Me| Lena YAl T3 ClAE s pepper (512X 512) 37.02
oJAH Tiffany(512 x512) 37.64
Fig. 9. Multresolution decomposed image for Lena by girl(512X512) 44.24
the proposed method. baboon(512 x512) 30.88
# 2. Daubechies 90|83 Zef Al
Table 2. Daubechies wavelet filter coefficients
%% hO hl hZ hB h4 h5
D, 0.4829629 | 0.8365163 | 0.2241438 \—0.1294095 . :
Ds 0.3326705 | 0.8068915 | 0.4598775 |—0.1350110|—0.0854412| 0.0352262
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Table 4, Coding results of various images(t,=2, t,=4, t;=4)
q % 9+%&[bpp] | PSNR[dB](D,) . PSNR[dB}(Ds)
lena (256 x 256) 0.62 31.24 , 31.45
lena(512%512) 040 ° 3400 ! 34.49
barbara(256 x 256) 0.64 33.17 J 33.72
girl(256 X 256) 0.49 33.02 | 33.27
pepper(512x512) 0.38 33.23 33.58
baboon(512x 512) 0.97 26.71 27.28
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