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There have been several important developments in the fields of pattern recognition and 
machine learning in recent years which are beginning to have a substantial impact on 
practical applications. The three most significant have been (i) the widespread adoption 
of a Bayesian perspective, (ii) the use of graphical models to represent and analyse 
complex probabilistic models, and (iii) the development of fast, deterministic 
approximation schemes for the eficient solution of inference and learning problems. 
This three-hour tutorial will provide introductions to Bayesian methods, graphical 
models, and deterministic approximation methods, and will assume no previous 
knowledge of these topics. It will show how together they form a powerful framework for 
applying complex models through the use of local message-passing algorithms on the 
corresponding probabilistic graph. 
The tutorial will be illustrated with several real-world practical applications, including an 
example of real-time Bayesian inference involving millions of users and tens of millions 
of data points. 
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