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Abstract

Tl diseeeie wavelet transfoem is incorporated into the TP baseline cader for image coding,. The discrete cosing o
transform is repliced by an asociation of two-channel Glier banks conmecied hicravchicallv, The seanning ond 8
guaniisation schemes are devised and the entropy cader nsed iz exactly the same as weed in JPRG. The result is
astill image cader that outpecfonos JFEG while recining ite simplicity and most of it= existing building blocks. 5
Objective resule and reconstrocted Joages aoe presented,

Keywords: image coding, wivvelot transform, JPEG.

1  Introduction
Tk discrete cosine transform (DCT) [1] plags o major role in the pepular image data compressors and DT baii
algorithms arve widely available nowadays. In atill bage compreasion, the JPEG baseling eoder {JPEG) [2] is a8 A
facto" standard and there ave several chips and programa availahie 1o pecform JPEG compression and decompresal G
JPPEG i5 based on the DOT, becanse of the DT T nnplementation algosithn allied wich good pecform
Recently, mueh atleation bas been devoresd to the dyadic discrete wavelet transforms [IW&TS 3], which kb
versatile time-frequency localization due to a pyramid-like multiresolotion decomposition.  Several authors
atndied the DWT in jmage coding, obtaining poclormances superior 1o JPEG or most of other IO Tased ;
[4]-[7]. However, many times, most of the advantages come at Lhe cost of an increase in complexity, and by th
of more sophisticated encoding slgorichmes. In this work we explore o JPEG-Tike coder which nzes (he main Tk
blicks of IPEG (sonetimes with minor changes) and che W o achicve a versatile aystem Lhat outperforms JEL
wich small complexity ponaley,

2  Transforming the image

As In any transform coder, the image ia transformed and the resulting translorm coefficencs ave, then, quand
il cozoded. The DWT is known ta he generated by a caseade of Rlter banks and che W T js eszentiolly th
lnown anbband decomposition [3],[2]-[12). However, in its most popular form, the dyadic W the input spect
i partitioned into octave-width aulhands, The adwntage of the DWT comes from the trade-off hetwenn 5
and freguency resclutions, as the IFWT haz shorter basis functions ifilters) for higher frequencies, and longer
fnciions {filters) for lower frequencies. Also, Uere are move samples to represent the higher frequency sib
than the lower frequency ones, Therefore, the combination of more anmples and shorter basis funetions will at
a bewer spetial lacalization for higher frequencics, On the ofher hand, the loog-fraquency Lasis funclions {fil
are longer and che low-frequency subbands have less samples, attaining a better subband selectivity with less sp
sesclution. As low frequency components lack details, sparial sesolution i not so imperiant in this case. i
Fig. 1{a) shovws the analysis section of a ven-dimensional (20 separable Glter bank, where fiest the jmage fR
are passed through the 2-channel filter banis, and, then, she columns are processed. Fig. 1) shows she syt
aoction wo-reconstract che aignal froan the aubband signals. The analysis zection can be viewed as a 2 = 2 Lew
applied to the fmage (note thas eack subband has ane fourth of the samples in the ariginal signal], Also, the synt
section can be viewed az a 2 x 2 inverse ceansform. Fig. 17e) shows the connection of the tranaforms to contru |
Forward IWT. Kote thal anly the lov-pass snbband is connected to another teansform. The TW'T is composed:
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Figure 8: Zoom of image “Lena” coded at 0.5 bpp. Top left: original; top right: CO0 (JPEG); bottom left: C2;
bottom right C3.
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