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Abstract

A variational model for the reduction of speckle noise in ultrasound images is developed, which
assumes that speckle noise follows a Rayleigh distribution. The model leads to a functional on the
space of functions of bounded variation to be minimized. This functional consists of an energy term
and a data-fidelity term derived from the Rayleigh distribution. It is shown that minimizers of the
functional exist and, under some additional assumptions, are unique. The solution of the resulting
Euler-Lagrange equation is then approximated by the gradient descent method.

For the purpose of verification of the model, a pattern image as well as the Lenna image are used
as sample images, and the correlations between the noisy, respectively the reconstructed images
and the original ones are compared. It is found that the model can be used successfully to remove
noise from images and ultrasound videos. Finally, the performance of this new model is compared
with that of some of the variational denoising models described in the literature, by means of the

sample images.





