4 CHAPTER| INTRODUCTION TO A TRANSIENT WORLD
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FIGURE |.1 Time-frequency hoxes (“Heisenberg rectangles”) representing the
encrgy spread of two Gabor atoms.
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FIGURE 1.2 Time-frequency boxes of two wavelets UWs and iy, . When the
scale v decreases, the time support is reduced but the [requency spread increases
and covers an interval that is shiflted towards high frequencies,
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FIGURE 4.7 Rcal wavelel transform Wf{u,s) computed with a Mexican hat
wavelet (4.34). The vertical axis represenls log, s. Black. grey and white points
correspond respectively to positive, zero and negative wavelet cocfficients.
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EIGURE 6.2 The cone of influence of an abscissa v consists of the scali

points (u.s) for which the support of 1, ; inlersects 7 = v.
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FIGURE 6.3 Wavelet transfarm ol f(f) = sin{ar ') calculated with fi =

where f is a Gaussian. High amplitude coefficients are along a parabola below

cone of influence of 1 = (.
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FIGURE 6.5 (a): Wavelet translorm W/ (z.s). The horizontal and vertical axes
give respectively i and log. 5. (b): Modulus maxima of Wi {u,s). () The full
line gives the decay of log, |[W7ie.5) as a lunction of logs s along the maxima

line that converges to the ubscissa ¢ = 0.03. The dashed line gives log: |Wf (i, )|
dlong the Telt maxima line thar converges o r = 0.42,
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FIGURE 6.6 (a): Wavelet rransform Wilus). (b Modulus maximya of a
wavelct transform computed ¥ — 8", where 4 is a Gaussian with variance 3 =
1. (e} Decay of log, Wi{u.s)| along maxima curves. In the lelt figure, the
solid and dotted lines correspond respectively to the maxima curves converging
s =0.51 and 1 = (.12, In the right figure, they correspond respectively to rthe
curves converging to r — 0. 38 and r = 0. 55. The diffusion atr = 0,12 and 7 — 0.55
maddifics the decay fors < g =27,
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Fig. 8. Pressure signal (a), and dbl (b) and dh? {v) wavelet transorm
for test no. 2. Areas contaured by dashed lines are enlarged in Fips. 9

Fig. 4. Pressure signal (a), and dbl (b) and db2 (¢) waveler transform
for test no. L. Areas contoured by dushed Fnes are enlar ged in Figs_ 6

and 14U, cespectivaly.
and 7, respeciively




(9L A, Errronie, & Braroee ¢ Advinoss i Bater Beérowrees 20 (2003) 107 (o

0.5

.4

075

Fig. 10, Wavelet transform (loganithmic scade of the absolute valuz) of the db? wavelet coeltbewnts of Fig. 8o (lest no. 2), with tha lecal maximn
idntey. Ualiow (filled) square indicates (e dddge related 10 the ressrvonr (leak ) relladed wave,
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Fig. 11, Wavclet transfonn {logarithmic scale of the assolute value) of the Ji2 wavslet cosfficiantz {125t no. 3}, with the logal maxima (dotsy Hallow
(A=) Fiamond indicares the odige reluled o te rezarvoir (leak) refecred wava,

Local maxima lines correspondmg to leak reflected
waves can be distinguished from the others heeanse their
maximum slope is much stezper than other maxima
lines. Such a behavior is related to the strength of the
singularity induced in the pressure signal by the lzak
reflected wave and cun hence be measured by Holder's

P [

maps of Figs. 7, 10, and 11, the locul maxima linss
corresponding to the reservorr and leak reflected waves
arie shown in Fig. 12. The local maxima lines shown in
this fipure are marked by the same symbols mn the
wavelet maps. Precisely. hollow (filled) symbols denote
the pressure waves reflected by the reserveir (leak) while
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Fig. 7. Wavelet toacsTora Qognsithnie scale of the absolute valuet of the db2 wavelet coeffoients of Fig, de (test no. D, with the local maxima (dlois
Hollow cirele indicates the ridge related to the coservolr-raflocted wave: croge symbol indiciics unolher ddge,
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Tip. 12 Lowal maxima lines Tor db2 wavelet rransforms from Figs, 7040, and 11, Hallow |,1h&f'1 ymials md.wl-'- the rdees related o the |qur'.;:ur
sl [ | - -
{lzak) reflectad waves, with circls, Fouars, and dizmond svmbols cefermme to test nos. L, 2, and 3. respectively. Cross symbols ofer to sl no



