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Proposed Title of the research: Bayesian filtering and smoothing, and system identification algorithms: theory and applications to digital communications, localization and navigation.
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Research objectives: --(max 10 rows)

The main goals of this research work are: a) exploiting factor-graph theory and Monte Carlo methods to develop novel filtering, smoothing and identification techniques for nonlinear state space models; b) applying these techniques to specific engineering problems, like indoor localization, vehicular navigation and orientation estimation. Factor-graphs and Monte Carlo methods (known also as particle methods) are promising techniques which have been introduced recently in the fields of statistical signal processing and in digital communications. Even if these techniques have been jointly applied to various specific problems in the technical literature, their exploitation in the design and the analysis of filtering and smoothing algorithms, and in the development of system identification techniques are still limited. 
Proposed  research activity --(max 10 rows)

The PhD activities will concern the development of a solid theoretical framework putting together factor-graphs and Monte Carlo methods and the design of novel filtering, smoothing and system identification methods
First of all, the research efforts will focus on the study of the technical literature about factor-graphs and Monte-Carlo methods to investigate their relationships; then these methods will be applied to various state space models with the aim of developing new algorithms; finally, possible applications of these algorithms will be investigated.
Supporting research projects (and Department)

The research activity will be mainly accomplished at the Department of Engineering “Enzo Ferrari” and, at the moment of writing, is not supported by specific research projects. 
Possible connections with research groups, companies, universities.
1. Massachusetts Institute of Technology (MIT), Boston, USA

