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Model Representation

£2xml version="1,0" encoding="UTP-8" 25
<OpenSimDocument Version="20303">
<Model name="arm26">
<] <!--See the credits section below for information about this model's auchors, data sources, incended uses, and more. See the publications
section for the paper(s) you should cite when using this model. Do not remove either section if you modify or add to this model.
I If you are this model's author(s), add or update the credits and publications sections before distributing your model.-->
<credits> The OpenSim Development Team (Reinbolt, J: Seth, A; Habib, A; Hamner, S) adapted from a model originally created by Kate
<publications> Holzbaur, K.R.S5., Murray, W.M., Delp, 5.L. A Model of the Upper Extremity for Simmlating Musculoskeletal Surgery and
Annals of Biomedical Engineering, vol 33, pp 829-840, 2005
r </publications>
<length_units>meters</length_units>
<force_units>N</force_unics>
<!=-Acceleration due to gravity.-->
<gravicy> 0 -9.8066 O0</gravity>
<!--Bodies in the model.-->
2] <BodySet>
<!--Constraints in the model.—->
H <ConstraintSet>
<!--Forces in the model.-->
H <ForceSet>
<!=--Markers in the model.-->
#H <MarkerSetc>
<!--ContactGeomecries in the model.-->

=
{iH=

H <ContactGeomecrySet>

<!--Controllers in the model.-——>

H <ControllerSet name="Controllers">
<!--Probes in the model.-->

H <ProbeSet>

<!--Additional components in the model.-—->

H <ComponentSet name="MiscComponents">
r </Model>
- </0OpenSimDocument>




Repository of Models

/

Lower-extremity:
Arnold et al, 2010

Lumbar-spine:
Christophy et al, 2011

Shoulder:
- Matias et al, in prep.
Running. Hamner et al, 2010



The Cause of Movement
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Muscle Excitation and Force
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Muscle Routing
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Muscle Routing
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Multibody Dynamics
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Numerical Integration
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Inverse Simulation
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Inverse Kinematics

3 # markers 2 # coordinates
& e exp cxXp
: minl > w e -x G+ Y el o]
q 1 e
J

(’\

=

N I/—\ \ J \\

4\ : % %\n

el \
H :‘T1 /y \ ™ = / |
"* "‘-\ .’.ﬁ;’f . = -_{'\.‘.:f-r ‘\\
. )\ € = % . .
' i\ o 1 o R
Lia Yol ﬁﬂ‘ e Ny 4 L. .,'an

o \"‘%&_\ ® y
Marker Error Coordinate Error

\
AR
N
| }‘:-ﬁ)
o —
ankle fMlexion




Inverse Dynamics
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Static Optimization
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How can we solve this?



An Open-Source Eye Model
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Knee Modeling and Simulation




Knee Modeling and Simulation
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Automatic Segmentation
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Automatic Segmentation
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Finite Element Modeling
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Real Time Gait Retraining
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Design Virtual Simulation in Task Space
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Feasible Muscle Forces
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Useful Links

* https://simtk.org/project/xml/downloads.xml?group_id=91
* https://simtk.org/plugins/phpBB/indexPhpbb.php?group_id=91&pluginname=phpBB

* http://simtk-confluence.stanford.edu:8080/display/OpenSim/User's+Guide

* https://simtk.org/docman/?group_id=91

* https://simtk.org/home/simbody/

* https://simtk.org/docman/?group_id=47

* http://simtk-confluence.stanford.edu:8080/display/OpenSim/Musculoskeletal+Models
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