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Big Data applications generically require the use of flexible, hence high-
dimensional, models to capture meaningful patterns in the data, and this
usually leads to challenging non-linear and non-convex global optimization
problems. The large data volume that must be handled further increases
their difficult nature. This course will introduce methods from the field of
computational swarm intelligence (SlI) that are useful for solving such
optimization problems. S| is a metaheuristic inspired by observations of
cooperative behavior in multi-agent biological systems. This relatively new
paradigm follows in the wake of well-known biology inspired optimization
methods such as Genetic Algorithms. The course will introduce several SI
methods, with the focus being on an in-depth presentation of PSO --
Particle Swarm Optimization. PSO shows a remarkable robustness across a
wide range of optimization problems, reducing the burden that is generally
involved in tuning stochastic global optimization algorithms to obtain good
performance. In terms of practical applications, optimization problems from
a diverse range of Big Data fields will be considered with a focus on some
recent successes achieved with SI methods on data analysis challenges in
Astronomy.
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