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What is OpenSim?



OpenSim Framework

• Open-source
• Extensible
• Widely available
• General purpose
• Standard format 

for exchanging 
models

• Reproduce results
• Reusability
• Free



GUI

• Model editing
• Visualization of recorded 

and simulated data
• Analysis and simulation 

tools



OpenSim API



Model Representation



Repository of Models
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Muscle Excitation and Force
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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

Observed 
Movement

Lengths
Velocit ies

Moments Accelerat ions
Velocit ies 
Angles

Musculoskeletal 
Geometry

Mult ibody 
Dynamics

Musculotendon 
Dynamics

Neural 
Command

EMGs Forces

Musculoskeletal
Geometry

Sensory
Organs



Numerical Integration
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Inverse Simulation



Inverse Kinematics



Inverse Dynamics



Static Optimization



An Open-Source Eye Model



Cycling Model



Knee Modeling and Simulation



Knee Modeling and Simulation



Automatic Segmentation

Multi-atlas 
Segmentation

Training Dataset 
MRI Modalities  

Label Maps

Image 
Registration and 
Transformation

Input MRI

Training

Segmentation



Automatic Segmentation

Surface 
Reconstruction

Volumetric Mesh 
Generation



Finite Element Modeling
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Real Time Gait Retraining
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Design Virtual Simulation in Task Space




Feasible Muscle Forces



• 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

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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