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Neuro-Mechanical Synergies for Movement Control: Insights from
Biomechanical and Control System Modelling

One of the major roles of the neural system is to control body movement. This function has been evolving to enable
animals to execute an increasing number of behaviours that contribute to their survival. Historically, systematic
reductionist techniques have been used to gain functional understanding of different parts of the neural system.
However, an increasing number of questions in neuroscience that address the interactions between multiple
pathways with overlapping (redundant) functions are resistant to these classical techniques. The alternative is to
use the computational analysis that merges bottom-up (reductionist) and top-down (holistic) approaches. The
main goal of the proposed project is to use biomechanical models together with control systems techniques to
study the contribution of mechanical and neural constraints to movement control. Special consideration will be
given to the description and composition of synergies for the generation of movement and to the evaluation of the
hypothesis that synergies were acquired sequentially during evolutionary development.
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