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Abstract: Evolutionary agorithms are optimization schemes that mimic
mechanisms of biological evolution by using the principles of natural selection
and survival of the fittest to “evolve” candidate solutions to a given problem and
seek out an optimum. In this work, we explore how such algorithms may be
used to tackle a number of inverse dynamics problems—ranging from finding
parameters of a dynamic system to breeding entire systems from scratch—that
meet some desired dynamic criterion (e.g., a prescribed Lyapunov spectrum,
matched dynamic evolution as measured by a comparison metric, etc.). We show
that in a master-slave dynamical system the master may be modified or even
created from scratch such that changes in the slave dynamics are amplified. Such
a scenario is useful, for example, when the slave system is a structural filter
whose response is mined for indicators of change that arise from the onset of
damage.
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