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Laboratorio de Anaĺısis de Imagen Médica y Biometŕıa1
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Resumen

Medical image denoising and restoration are key steps for diagnosis and
tracking of neurodegenerative processes such as Alzheimer and Parkinson dis-
eases. We consider here a Rician-based denoising model suitable for structural
MRI brain images. This model can be deduced using a Bayesian approach
and it represents a modification of the model recently proposed in [1] where a
Perona-Malik type operator is considered. Here we consider to regularize us-
ing the Total Variation operator. This provides a more robust mathematical
and numerical treatment of the problem because of the well known properties
of the Total Variation operator. The basic problem of this technique relies on
the resolution of the following variational minimization problem: Let Ω be a
bounded, open domain. Given f ∈ L∞(Ω) find u ∈ BV (Ω) ∩ L∞(Ω) such that
u = minE(u), E(u) = J(u) + λH(u, f) where J(u) is the convex nonnegative
total variation regularization functional J(u) = |u|BV = |Du|(Ω) and |u|BV de-
notes the semi-norm in the space BV (Ω). It is defined by the vectorial bounded
Radon measure given by the generalized gradient Du. More details in [2]. Fi-
nally, the (hyper-parameter) λ controls the trade off between the energy terms.
The likelihood term H(u, f) is the following convex fitting functional

H(u, f) =

∫
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where the parameter σ is the standard deviation of the noise and I0 is the
modified zeroth-order Bessel function of the first kind.

In this talk we shall present the numerical resolution of the variational prob-
lem and some preliminary results obtained with phantom and real brain images
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Bibliography

[1] S. Basu, T. Fletcher, and R. Whitaker, ”Rician noise removal in diffusion tensor MRI,”
in Proc. of MICCAI’06, ser. LNCS 4190, M. Nielsen and J.Sporring, Eds. Springer,
October 2006, pp. 117-125.

[2] L. Ambrosio, N. Fusco, D. Pallara, Functions of bounded variation and free discontinuity
problems. Oxford Mathematical Monographs. The Clarendon Press, Oxford University
Press, New York, 2000.


