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Prescribed values Estimation with HW'T-Leaders Estimation with 2D-DW'T leaders.
(GOALS HYPERBOLIC WAVELET LEADERS
Define 2D process that incorporates jointly anisotropy and multifractality Hyperbolic Wavelet Transform: two independent dilation factors j = ( i1, ]2)
Define the corresponding analysis tool, the hyperbolic wavelet leaders
Image X (x1,22) :  dx(4,k) = (X(21,22), Vi, j, by o (71, 22) ). 0 51 2
ANISOTROPIC MULTIFRACTAL TEXTURES where ¥, j, 1, k,(@1,22) = 27U Py (ay — Dk, xp — 22k) LL) S
(x.€) with g(x1, 2) = Yo(x1)1g(xz2) the mother-wavelet (here D3). (LHH)
1(X &2
e\ s — ]
X@ (X) _ ( ) e \ ( f)d € Efficiently computed using alternate iterations of the classical 1D and 2D
A P (Ho+1) — 79 pyramidal algorithms of the DWT. (H,LH) (H,H)
2,&0
x = (21, 29) and &€ = (£, &); Hyperbolic wavelet leaders. % . )
o ) < Hy < 1: global scale free parameter of the process. Let 8 > Oand let 9\ (k) the hyperbolic dyadic rectangles (LL,LL)
e \o > 0: intermittency parameter, controls the degree of variation of the local regularity along space, () 2k — 1 2k + 2} X]sz ko — 1 202k + 2} (LI.L)
G)(§) =TF {ew<x)dW(X)}, dW (x) 2D-Wiener measure; IV o T on 202 7 212 2
. . . N2 B Hyperbolic wavelet leaders at scales 3 and location k : local suprema of (FL,H)
w(x) Gaussian stationary process with cov(w(x), w(y)) = —Ag log(||x — y||2), the TWT coefficients aceros finer scalos
o \) =0, we set w(x) = 1. o 3
0 (%) L<5>(] k) — Sup 2(]14—2]2)5‘dX(j, k/)]. LG, k) = supy cy [dy| d(j, k)
. X ) )
e ) < ag < 2: global anisotropy parameter 7' KN (K)
: _ 2 2/(2—
pseudo norme : |[§] ‘2,040 — \/’51’ [ 4 ksl /(2=c0) When X has an anisotropic local regularity exponent hg,(xg) > 0 at
location x( = (0,1, 70,2), then for k = (27 /1xg 1,27 22 9):
ap = 1: we recover the isotropic case Lg) (]7 k) < 2<h%+5)(xo) maX(%»(z j2a O))7 )
Ao = 0: we recover the classical exactly self-similar Gaussian OSGREF. , ,
Parameter 8 permits to ensure that the process X has enough regularity
ag = 1 and Ay = 0 gives the Gaussian isotropic exactly self-similar 2D-{Bf. for the corner stone Eq. () to hold.
Anistropic multifractal Description. Anistropic multifractal spectrum estimation.
° AHiSOtl”OpiC Singularity spectrum : Da(h) — dH({X ‘ ha<X) — h}) Q0 analysjs anisotropy ang]e (O < a< 2) : .704(]) — (aj) (2 — a)j);
e Anisotropic local regularity exponent : hq(x) = sup.{s; | X — P < Clly — x|[5 l( — + (1 + max(-L, 2=4 )
p g y p Od( ) pS{ | Oéo,H(),)\()(Y> X(Y)l — Hy ||2704} Conjecture : E(’LX(O&], <2 o Ck)], k),(}) ~ 2@ q (TOéQ(Q> ( 5)61) X(CVO 2_&0) |
: _ b, b
C' a constant and Px(y) a polynomial of the form Px(y1, y2) = 2(51,52)61\12 ag, B,Y1 Yo - where 74,(q) Legendre transform of Dy,: Ta,(q) = minhoéo(qhoéO — Dqy(hay))-
Scale-free properties. .y 1 - (8), . 7 NN j
Xy Hy )\ (X) -characterized by CiJa) = ﬁk - _log Ly (JOwk)_ : N Cilay, (2 —a)j) ~ ci(a)In2 |
Doy(h) =2~ (h—¢1)?/ea. Lo 5. 12 : Cs(aj, (2 — a)f) ~ —eala) In2]
) ) = — log L 0 K) | — ]
with ¢ = e1(ag) = Hy — A2 and ¢p = co(ag) = A3, Calda) nj, =, | gLy Far k)| =G
@ ke
C where n;. denotes the number of hyperbolic wavelet leaders available at scales 7.
ONCLUSIONS Cp(ar) obtained by linear regressions of Cy(a, (2 — «v)j) versus j,
f/[mi(.)}:roiyl.t z EYPGTEO}}C wa\/e}ez EraESfOfm } — Robustness of estimatior. then (o, ¢1, ¢2) obtained as &, = argmax,, cp(), ¢p = cp(ac,)
b Hattatlty YPEIDOUE VVAVEICh LEAGELS The use of the analysis angle & = 1 amounts to recovering the classical 2D-DW'T leaders.
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