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Why automate your simulations?

Last weeks webcast:
16000 simulations

Reproduce a work flow

Batch process many models

Explore the effect of different inputs

Simulation of Automotive Ergonomics based
on Populationspecific Anthropometrics.
Kasper Pihl Rasmussen
Aalborg University



Why automate your simulations?

Reproduce a work flow

Batch process many models

Explore the effect of different inputs
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Scaling of musculoskeletal models from static and dynamic trials
Morten Enemark Lund™*, Michael Skipper Andersen®, Mark de Zee” and John Rasmussen®

“Degartmen! of Mechanical and Manufacturing Engineering, Aalborg University, Fibigerstrede 16, DK-9220 Aalborg, Denmark;
'Department of Health Science and Technology, Aalborg University, Frederik Bajers Vej 7D2, DK-9220 Aalborg, Denmark

(Received 30 June 2014, accepted 27 November 2014)

Subject-specific scaling of cadaver-based musculoskeletal models is important for accurate musculoskeletal analysis
within multiple areas such as ergonomics, orthopaedics and occupational health. We present two procedures to scale
‘generic’ musculoskeletal models to match segment lengths and joint parameters to a specific subject and compare the
results to a simpler approach based on linear, segment-wise scaling. By incorporating data from functional and standing
reference trials, the new scaling approaches reduce the model sensitivity to assumed model marker positions. For valida-




Model example for this tutorial
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Model Load : E\Users\MEL'stash\automate-your-ar| | License file: C:\ProgramData\AnyBody Technology'\AnyBody.6.0.x\licens
Contract:

Customer: ABT

Issuer: ABT

Loading Settings Script from : 'C:\Users\mel\AppData\Local\AnyBody Tec
Settings Loaded
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The console application

The AnyBody Modeling System without the LA TS T AnyBOdy60 T Appicaion Tools - -

. . Home Share View Manage v @
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| AMMER | Assist
| AnyBody.hdf3-1.8.9-x64 J Decumentation
) AnyBody.MKL-11.0-x64 | Hasp
. | AnyBody.OpenSceneGraph-3.1.4-x64 @Anandy.exe
Accepts macro commands: | AnyBody Python EAnyBodyConon
) AnyBody.SuiteSparse-4.0.2-x64 m EULA. pdf

nre " J AnyBody UMFPACK-5.1.0-x64
load "filename.any [arguments]

Arguments:
-def <identifier>=<value>
-p <path-identifier>=<dir-path>
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Load
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Creating a macro file

File Edit Format View Help

load "knee.any" -def NSTEP="1888"
operation Main.MyS5tudy.InverseDynamics
run

classoperation Main.MyStudy.Output "Save data" --type="Deep" --file="Output.anydata.h5"
exit

Launch the AnyBodyCon.exe with the file

T Command Prompt




Running Anybody from Python

P pgthOﬂ " Modern object oriented language

Quick and easy to learn

Large ecosystem of libraries for math, science and engineering
s NumPy SciPy
¢ N-dimensional arrays Library of scientific
’ functions

. Matplotlib IP[Y] IPython Many more...

\ , Plotting library Iteractive computing

Next: Live Examples



