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Abstract 

In this talk, we study the domain of the beta-divergence and its connection to the 
Bregman-divergence associated with the convex function of Legendre type. In fact, we 
show that the domain of beta-divergence (and the corresponding Bregman-divergence) 
include negative region under the mild condition on the beta value. Additionally, through 
the relation between the beta-divergence and the Bregman-divergence, we can reformulate 
various variational models appearing in image processing problems into a unified 
framework, namely the Bregman variational model. This model has a strong advantage 
compared to the beta-divergence-based model due to the dual structure of the Bregman-
divergence. As an example, we demonstrate how we can build up a convex reformulated 
variational model with a negative domain for the classic nonconvex problem, which 
usually appears in synthetic aperture radar image processing problems. 
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