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Abstract: 
Natural motion can be seen as an optimal orchestration of both skeletal-environment 
and central-peripheral nervous interaction dynamics. With the muscle-tendon complex 
forming the interface inbetween. Researchers striving to simulate this complex interac-
tion dynamics crucially depend on system dynamic models incorporating an appropri-
ate level of detail and functionality. State-of-the-art system models of humans include 
a whole body skeleton, multiple muscle-tendon units and hierarchical motor control 
structures. Such models allow to study adaptation and learning in changing internal 
and external conditions. Over the last two decades, we have developed a framework 
to simulate muscle-driven movement. Adopting a cybernetics perspective, we strive to 
formulate building blocks for movement generation, learning and control. We will dis-
cuss the challenge of incorporating known motor control hierarchy into stimulation 
models for muscles and the increasing amount of information needed to drive multi-
ple-muscle systems in dynamic conditions. 
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