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• Pre-processing experimental data is not trivial

• Details may be data-specific, model-specific, 
and application-specific

The bad news….



OpenSim Workshop

• Some pre-processing tools are available 

• Pre-processing additional subjects and files gets 
easier after you’ve done it once

The good news…
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• Import file format: 

– .trc

– .mot

– .sto

– setup files (xml)

Data import: file formats
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Marker Files (.trc)

The .trc file format specifies the position of markers from a motion capture trial

- First 3 Lines: Header specifying trial info

- 4th Line: Column labels containing the marker names

- 5th Line: Identifies component and marker number

They can be opened and modified using Excel, Mokka, BTK, etc.
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Coordinate Systems
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Motion (.mot) & Storage (.sto) Files

The .mot & .sto file formats contain many different types of data,              
including joint angles and moments, excitations, activations, and forces.

- Motion files (.mot) require uniform time spacing

- Column labels can be ambiguous (i.e., be aware of what file you are viewing)

- All units are SI (i.e., meters, Newtons, etc…)



OpenSim Workshop

Ground Reaction Force Data

Force data must be represented in a very specific order:

BODY 1 FORCE

(x ,y ,z)

BODY 1 COP

(x ,y ,z)

BODY 2 FORCE

(x ,y ,z)

BODY 2 COP

(x ,y ,z)

BODY 1 TORQUE

(x ,y ,z)

BODY 2 TORQUE

(x ,y ,z)

NOTE: Column labels must be exactly as shown!
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OpenSim Utilities (from confluence website)

• “Tools for preparing motion data” section
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OpenSim Utilities (from SimTK website)

• https://simtk.org/projects/opensim-utils
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BTK libraries/Mokka tool
http://biomechanical-toolkit.github.io

Barre’ et al. Comp Meth Prog Med, 2014

• Several toolboxes use BTK functions.
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• MOKKA is available from: 
http://biomechanical-toolkit.github.io/mokka/

• BTK is available from: 
https://code.google.com/archive/p/b-tk/ and 
packages from 
https://code.google.com/archive/p/b-
tk/downloads

• New project refactoring BTK is on the way: 
http://www.openma.org

BTK and MOKKA online resources

http://biomechanical-toolkit.github.io/mokka/
https://code.google.com/archive/p/b-tk/
https://code.google.com/archive/p/b-tk/downloads
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Demo of use of MOKKA to prepare .trc files

• Example: use of MOKKA to save trc files and 
OpenSim to apply transformations to marker data

• Example: Matlab script for batch processing c3d 
files using BTK


