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1. Signal and Image processing

@)

(b)

A systematic study of bases in Hilbert spaces built on
fractals suggests a common theme: A hierarchical
multiscale structure. A well-known instance of the
self-similarity is reflected in the scaling rules from wavelet
theory.

The best known instances: the dyadic wavelets in L2(R),
built by two functions ¢ and ; subject to the relation

p(x) =2 hnp(2x —n), and p(x) = 2Y  gng(2x — ).
(1)
where (h,) and (g,) are fixed and carefully chosen
sequences.



1. Signal and Image processing - cont’d

(d) The function ¢ is called the scaling function, or the father
function, and v is called the mother function.

(e) The best known choice of pairs of filter coefficients (hy),
(gn) is the following: Pick (h,) C R subject to the two
conditions 3., hn =1 and 3", hnhny 2 = 360 Then
setgn :=(—1)"hi_p, n € Z.

(f) The convention is that (hy) is 0 outside some specified
range.













































reconstruction using 3% of transform coefficients

Haar filter real SG filter



reconstruction using 0.1% of transform coefficients

real SG filter Haar filter
same as original



reconstruction using 0.01% of transform coefficients

real SG filter Haar filter
same as original
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