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Example
(Mamoussi Rflectvity)

Marmoussi Reflectivity
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(Noisy Marmoussi, SNR=5 dB)
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Curvelets and their properties

Curv elets:

are multi-scale and multi-directional

sparsely present a seismic image

are in variant under the action of idealiz

normal oper ator

are constructed as tight fr ~ ames

tr ansformation is fast

are reliably used for denoising in image

processing applications
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Approximation Rate Comparison

Curvelet Sparsity Norm
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Properties

® Theorem states that Curv  elet tr ansform of a 2D
singularit y is sparse (Candes 2001)

® |tis Lp norm on the Curv  elet coefficients of an
image
Formulation
Jc(x) - ”lelll

x is the Curv elet coefficients v ector and W is
the weighting matrix which controls

= Scaling of the denoised image

= Phase space of the denoised image

Continuity Enhancing Norm

Problem Reformulation

Properties
= Minimiz e L2 norm on a specific function of the
image gr adient
= Penaliz e the amplitude between reflectors and
smooth along them
= Enhance the singularities in an image
® Linear and non-linear

Formulation Ja(m) = |A[b] %m| [z

AlB] = m {(_%f’g) (Dab —Dlﬁ)} .

B is a smooth or primary estimate of image

ming J(x) subject to [dl—CTxLI!

m = CTx
N
— 1/2~T
J(x) =Y wjas| + ]|t 2CTx]2,
Jj=1
This problem solv e joint Curv elet sparsit y and
anisotropic diffusion while preserving the misfit
less than the small control par ameter
It is required an optimization method to solv e
above problem

A computationally simple method is introduced







Conclusion

New technique is introduced for denoising
seismic images

A sparsit y penalt y function is introduced which
exploit the Curv elet properties

A continuit y promoting penalt vy function is
utiliz ed for denoising

A solv er is introduced which is reasonably fast
and robust

A python interface for this method is under

dev elopment




