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ABSTRACT:
Large systems of interacting particles (or agents) 
are widely used to investigate self-organization and 
collective behavior. They frequently appear in modeling 
phenomena such as biological swarms, crowd dynamics, 
self-assembly of nanoparticles and opinion formation. 
Similar particle models are also used in metaheuristics, 
which provide empirically robust solutions to tackle 
hard optimization problems with fast algorithms. In this 
talk I will start with introducing some generic particle 
models and their underlying mean-field equations. 
Then we will focus on a specific particle model that 
belongs to the class of Consensus-Based Optimization 
(CBO) methods, and we show that it is able to perform 
essentially as good as ad hoc state of the art methods 
in challenging problems in signal processing and 
machine learning.
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