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Intrinsic muscle design: influence on human motor control
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A key aspect of understanding human movement is the interaction of
the control strategy with the musculoskeletal system. Recent stud-
ies have shown that Hill-type musculoskeletal models can be used as
well-established biomechanical actuators. As it has never been inves-
tigated, we address the question which characteristics are relevant for

actuators to perform fast goal-directed arm movements.
In our simulation study, the human arm is modeled by a non-

linear musculoskeletal model and four lumped muscle-tendon com-
plexes. Each muscle-tendon model consists of biochemical activation
dynamics and four biomechanical elements (CE, PEE, SEE, SDE). The
motor control system is represented by a combination of feedforward
and feedback-controller. We compared the effect of different math-
ematical representation of the biochemical and biomechanical model
parts on movement speed in fast goal-directed arm movements. Al-
ready exchanging the description of activation dynamics revealed sig-
nificant differences in peak arm speed. Exchanging the models of the
biomechanical structures also influences arm kinematics. We discuss
the implications of these results for motor control simulation studies.
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