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Shearlets ) b

Inhomogeneous
Shearlet Coorbit
Spaces and their

- Goal: Analyze signals by dividing them into suitable o5 and.
building blocks Decomposition

- Some signals call for anisotropic blocks

Shearlets

- E.g.: Curvelets, Ridgelets, Bendlets, Contourlets,
Shearlets, etc.
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Shearlets

Example: Geographic images
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Shearlets: Mathematical Viewpoint

Let (a,s,t) € R* x RI71 x RY, then for a mother-shearlet ER—
1) the shearlets are defined as Flbohopiied

Atomic
Decomposition

Y(as)(x) = | det Ay “2(A; 15 (x — 1)),

Shearlets

where

A. = a 0;——1
* 041 sign(a)lalV/ gy

-
Ss = 1 s .
O0g—1 la—1

The shearlet-transform of a signal f is

and

STin(av S, t) = <f7 Qz[)(a,s,1.“)>' < (‘t({‘&(f



Function Spaces

- Sobolev spaces W"(2) as natural solution spaces for
certain PDEs

- Besov spaces B; ,(2) closely related to adapative
Wavelet algorithms

- Modulation spaces My;7(Q) related to time-frequency
analysis
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Classical Coorbit Theory

Ingredients:

Group G,

Hilbert space Ly(RY),

Unitary representation 7 : G — U(L2(RY)),

Admissable vector 1,

Voice transform of a signal f:

Vof(x) = (f,n(x)Y), xé€G,

Then we can define the coorbit spaces for a weighted
Lebesgue space L, »(G) as

Co(Lpm) :={f €S8 : Vof € L, m(G)}.
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hom. Besov spaces 'Bf,’q +— G=R*" xR
Modulation spaces MP9 +— G =R x R? x T

Shearlet spaces SCp m +— G = R* x RY1 x RY

Coorbit Spaces

A generalized coorbit theory shows:

inhom. Besov spaces B; , «— X = ({oo} U[-1,1]") x R?

Are there inhomogeneous shearlet spaces similar to this
approach?
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Inhomogeneous Shearlet Coorbit Spaces

Answer: Yes, but...
Inhomogeneous
Ingredients: Shearlet Coorbit

Spaces and their
Atomic
Decomposition

- Measure space
X = ({oo} x R x RY) U ([-1,1]* x RY~1 x RY),
- Tight continuous frame § = {1 }xex for Lo(R?), where
Yioos,e) = O(SH(- — 1),
1
w(a,s,t) = |detAa _E\U(Aa_lss_l(' - t))a

Coorbit Spaces

- Voice transform of a signal f:

Vsf(x) = (f, 1x)-

Inhomogeneous shearlet coorbit spaces:
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Atomic Decomposition (D)

Inhomogeneous

Shearlet Coorbit

In the classical setting: T =", cim(x;)y) € Co(Lp,m) with ool il

Atomic
Decomposition

I Tl co(Lp.m) ~ N(ci)ictllems

with the crucial assumption (¢, m(x)y) € L1(G).

However, in our setting we only have

K(x) =, ¢x) € [ Lp(X)Z Li(X).

1<p<oco

Discretization

What is necessary (and sufficient for a weaker discretization)
is

Fo K € Lpm(X) for all f € Ly m(X).
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Thank you for your attention!
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