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Abstract 

Many important problems in error-correcting coding theory, artificial intelligence, computer vision, 

and statistical physics can be represented in terms of graphical models. It is well known that the 

“belief propagation” algorithm (BP) is an efficient way to solve these problems but it only gives an 

approximation unless the underlying graphical model is a tree. 

 

In this talk, first, we will talk about Bethe approximation of the free energy for a factor graph which 

can be considered as a justification for the BP algorithm. Then, we will talk about the “region based 

approximation” that is a more sophisticated way to improve the Bethe approximation and leads to 

an algorithm called “generalised belief propagation” (GBP). Finally, we will cover some of the 

recent analytical results on estimating the partition function of 2D Ising models with restricted grid 

size using GBP algorithm. 
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