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The crystal plasticity (CP) theory enables to include the microstructural information about
the plastic deformation mechanisms (such as dislocation slip, deformation twinning or
martensitic transformation) in a continuum mechanics setting. A crucial aspect of the
CP modelling is proper calibration of the parameters. This task is often carried out in
an automatic fashion using various optimization techniques such as gradient optimiza-
tion, Levenberg-Marquardt method, Bayesian optimization or particle swarm optimization.
However, the evolutionary algorithms (EAs) seem to be the most commonly applied ap-
proach in this context. Their prevalence stems from many advantages such as easy under-
standing and implementation, compatibility with discontinuous objective function, good
performance even when many parameters are to be optimized at the same time and abil-
ity to escape local minima. The poster presentation will first present the author’s experi-
ence with EA parameter optimization of polycrystalline metals and alloys using Eshelby
solution-based self-consistent mean-field models, cf. [1, 2]. Then, the recently devel-
oped optimization of CP parameters based on the results of crystal plasticity finite element
method (CPFEM) simulations of instrumented indentation will be shown. In particular,
the recent results will highlight the efficiency of using the minimization of the difference
between load-penetration curves or surface topographies as the objective function.
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