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Musculoskeletal Computation
model
forward/inverse dynamics

Musculoskeletal Model

number of bones: 200 (approximate)

number of links: 51(group of bones)
number of virtual links: 28
DOF: 321

without virtual links: 153

number of elements: 547
muscles: 366
tendons: 91
ligaments: 34
cartilages: 56

IPAREEY Iz 7RSI
(2001-2002 £ Hi PM)

Wire model of muscles
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Wire model of ligaments
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Modeling elbow joints

Inverse Dynamics Flow
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Inverse Dynamics Flow
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Physical consistency of wire tension

Rigid Body Mechanics
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Physiological Properties

Model of muscle properties\

Quadratic Programming

Cost function:
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Linear Programming

af,af : positive vectors (weighting)
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Experiments

QP vs LP computational cost
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QP vs LP computational accuracy
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QP is more suitable for rapid movements.
Otherwise, LP is stable and sufficiently accurate




Results of computation

Use of force plate and EMG

Motion capture+EMG +force plate

Placement of Electrodes

Estimation of Foot-Contact Force

Optimized without force-plate information
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Effects of the use of EMG

- Voluntary movements
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Blue line: motion data only,

Red line :concurrent use of motion data and EMG




Results of computation

Motion data only Motion data + Force information

Results of computation

Motion data only Motion data and Force information

Quadratic Programming
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Improved Model
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Improved Accuracy of Estimation
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Somatosensory Information
(RHEREIER)

« tensions, lengths, velocities of muscles
« tensions of tendons and ligaments

« pressure of cartilages

« stress of bones

- Information deep inside the human body.
- Paid not much attention to applications other
than medicine and rehabilitation.

Visualization of inside human body

* X Ray
* MRI, fMRI
» Somatosensory Imaging

Neuro Musculo Skeletal System
Modeling
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Neuro-Informatics
Computational Neuroscience
(M. Kawato)

Applications and Scope

* Medicine

* Neuroscience

» Rehabilitation

* Sports

« Digital Mannequin




