


























3. For most functions the wavelet transforms have no allalytical solutions and they can be
calculated only numerically or by an optical analog COllljJ\lter.

. Discrete wavelet transform [5]

To overcome the problems in the continuous wavelet transform, discrete wavelets have
been introduced. Discrete wavelets are not continuously scalable and translatable but can only
be scaled and translated in discrete steps.

Discrete wavelets are obtained by modifying equation (2.1) to

1/Jj,k(t) = soj/21/J(sbt - kTo) (2.8)

where So is called the dilation factor and TOis called the translation factor. The effect of dis-
cretizing the wavelet is that the time-scale space is now sampled at discrete intervals. We usually
choose 80=2 and To=1so that the sampling of the frequency axis as well as time axis corresponds
to dyadic sampling. Thus equation (2.8) becomes.

'l/Jj,k(t) = 2-j/'L'ljJ(2jt - k) (~.!J)

The generation of the discrete wavelets and tlw calculatioll ()("the discrc,tc! wavcdc~t trallsform is
well matched to the digital computer.

Thc~ discrete wavelet transfol=-m is the' clisCl'c!te versioll ()!' the' C()Iltillll()\lS w;wcdc,t t.ra 11Sfor III.

:\ wavelet is represented by means of several filter c()eflici(~IILsalll! tll(~traIls!'or.'!1is cani(~d out
by matrix multiplication. Any function f(t) can be decomp()s(~dinto a sd of wavelets as

f(t) = L (lj,k'I/Jj,k(t)
j,k

(2.10)

where the coefficients aj,k are calculated using the following !'ormula.

aj,k = < 'l/Jj,k(t),f(t) > = J f(l) I/Jj,k(l)rlt (2.11)

Equation (2.11) is the discrete wavelet transform of f(t). When discrete wavelets are used to
transform a continuous signal, the result will be a series of wavelet coefficients. Equation (2.10) is
the inverse discrete wavelet transform which shows that any arbitrary signal can be reconstructed
by summing the orthogonal wavelet basis functions, weiglltt~dby the' wavel(~ttraIlsform coeffi-
drnts. The mother wavelet1/Jshould be so chosensuch that the wav('lets{I/Jj,k(t)} collsti t lite all
orthonormal basis of L2(R).
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