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A Study on the Wavelet Based. Algorithm for Lossless
and Lossy Image Compression

B o= 4

%7 | A

(Hyung-Suk Chu - Chong-Koo An)

Abstract - A wavelet-based image compression system allowing both lossless and lossy image compression is proposed
in this paper. The proposed algorithm consists of the two stages. The first stage uses the wavelet packet transform and
the quad-tree coding scheme for the lossy compression. In the second stage, the residue image taken between the
original image and the lossy reconstruction image is coded for the lossless image compression by using the integer
wavelet transform and the context based predictive technique with feedback error. The proposed wavelet-based algorithm,
allowing an optional lossless reconstruction of a given image, transmits progressively image materials and chooses an
appropriate wavelet filter in each stage. The lossy compression reslut of the proposed algorithm improves up to the
maximum 1 dB PSNR performance of the high frequency image, compared to that of JPEG-2000 algorithm and that of
S+P algorithm. In addition, the lossless compression result of the proposed algorithm improves up to the maximum 0.39
compression rates of the high frequency image, compared to that of the existing algorithm.
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O 1. Hiol88l 76 BE4 . &4 PAE AlAH
Fig. 1. A wavelet-based system for lossless and lossy image
compression
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Table 1. Lossless compression rates (B/PIXEL) obtained with
the proposed coding method, and methods
proposed by Said & Peariman [2], M.G. Strintzis {3].

Proposed Algorithm | g.p Trans | S+P Trans
Image 9/7 ( Said & (M.G.
ICFB S+P Trans | Pearlman ) | Strintzis )
lena 458 4.505 4.17 4.14
peppers 4.19 4,162 458 454
crowd 4.37 4.340 4.00 397
boat 419 4147 431 4.26
airplane 3.84 3.842 3.91 3.87
bridges 6.05 6.025 5.58 553
barbara 4.60 4.586 4.55 4.49
couple 402 4.020 3.87
- — .
| 5 y - e y r -
! %= Goldnil

B

42
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Fig. 8. Lossless coding performance and lossy coding rates
obtained by the proposed algorithm
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