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OMEGA project
Optimization-based forward musculoskeletal simulation of pathological gait

Collaboration
Laboratory for Biomechanics and Biomaterials of Medical School
of Hannover.

Objective
Predict influences of modification on locomotion with clincal
accuracy
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Controller : PD-controller[9][8], optimal control [5].
Offline optimisation : Efficiency, pose difference, contact
force[5], robustness[7].
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Balance control
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Methods : Inverted pendulum[1], Jacobian transpose
control[9]
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"Bio-inspired" strategies
Muscle reflexes
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Muscle Reflexes : Positive force feedback, Positive length
feedback [8][3], PD control[4]
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"Bio-inspired" strategies
Central Pattern Generator
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Equivalence with pose control but more "bio-inspired".
CPG : trained with kinematic data[6].
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Conclusion

Other method :

Feedback error learning [9]

Smart association of feedback and feedforward lead to
controlability and stability :

Reference motion optimization and balance control[5]
CPG and muscle reflexes [2]
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OMEGA project
Optimization-based forward musculoskeletal simulation of pathological gait

Objective :

Predicte influence of modification with clinical accuracy
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SimBiCon Framework Graph
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SimBiCon Framework Graph
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Open Sim models

Add tools for importation of OpenSim and AnyBody models
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MoCap as reference

Changes :

Add importation of MoCap data (1 gait cycle)

Add CMA optimization
Motion compression and movement summarization
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Perspective

Objective :
Minimaze keyposes and tracking of MoCap Data to be as
predictive as possible.

Add objectives terms
Find optimal keyposes using optimization lead by keyframe
selection methods.
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Thank you for your attention !
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