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Our research applies to exercise
machines for microgravity.
Source: NASA ISS ARED machine



Cyber-physical human exercise
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Estimating and maximizing performance
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Hypothesis: Athletic conditioning and rehabilitation
can be improved by endowing machines with
optimality-seeking adaptive behavior




Core disciplines and findings

State Estimation (Dan Simon)

Human performance
science (Ken Sparks)

Kalman Filter/Nonlinear observers
for biomechanical state / muscle
activation estimation from EM

Characterization of

metabolic expenditure
relative to eccentric
loading

Biomechanics
(Ton van den Bogert

Real-time musculo-
skeletal model.
Predictive simulation
of human '
ovement

Control / Optimization (Hanz
Richter)

Robust impedance control for
maximal performance.
Modeling of human control
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