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The webcast will start in a few minutes....

How to batch process

YOUR ANYBODY MODELS
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Introduction by the Host

Batch Process AnyBody Models
Intro to the AnyBody macro language
Running models from Python
Create a simple Batch process setup
Example from LifeLongloint project.

Final WordS from the hOSt Morten Enemark Lund
R&D Engineer, AnyBodyTech R&D Engineer, AnyBodyTech
(Presenter) (Host)

Questions and answers
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AnyBody Modelling System

Musculoskeletal analysis

AnyBody Managed Model Repository

Wide range of simulation options
Motion capture

Ground reaction force prediction
Imaging = Patient-specific anatomy
Man-machine simulations

Rasmussen et. al. (2011), ORS Annual Meeting
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YOUR ANYBODY MODELS
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AnyBody Technology




Why automate your simulations?

. L 16000 simulations
Best argument is Reproducibility /

Explore the effect of different inputs

Simulation of Automotive Ergonomics based
Batch process many models on Population specific Anthropometrics.
Kasper Pihl Rasmussen,
John Rasmussen
Aalborg University



Model example for this webcast

* Asimple model to calculate the moment arms for the hip

@ Chhow-to-batch-process-anybody-modelsimacro examplesihip.any - Mot Loaded =S |[ﬂ]
B B=2F R

|, . . .
#include"<ANYBODY PATH INSTALLDIR>/AMMR/Application/libdef.any"

#define EVALUATE MOMENT ARMS ON

#define BM ARM LEFT OFF

#define BM ARM RIGHT OFF

#define BM LEG LEFT CONST LEG MODEL OFF
#define BM TRUNK MUSCLES OFF

Main =

{

Model

Files

#include "<ANYBODY PATH BODY>\HumanModel.any"

}s

- ‘Mot Loaded | \LnD Col y ‘_




Model example for this webcast

[A] AnyBady - Standard License: New Workspace — m} *
File Edit View Operation Window Help
ARASHG P 2B(E| 2B TTRIBE > 1
D_m @ C:/how-to-batch- p..anybody-models/m..s/hip.any - Main EI
1-[L3 HurnanModel = —
= Q2 Calbration |? 1Qc1 " JN?BEY%:ATH INSTALLDIR:. ANNR Application 1.
23 EvaluateMomentArms include < - - ’ pplicationst.
2120 Right o #define EVALUATE _MOMENT_ARMS ON
= ; Leg . . Sofinclude "<ANYBODY PATH BODY:~Documentation“~BodyHod:
& & HipFledon #define BM_ARM_LEFT OFF
2 [E2] Study — | #define BM_ARM RIGHT OFF
£ [ Repl #define BM_LEG_LEFT CONST_LEG_HODEL_CFF
= eplay T | #define BM_TRUNK_MUSCLES OFF
o
£ his?
automate this:
s
= [_1 EneeFlexion =
N (21 AnklePlantarFlexion
= (21 SubTalarEversion
e -[08 Run_all_studies =
= &< >
[Main |Lno [Cen Y
lReset| » Run | M Step
Model Load : C\how-to-batch-process-anybody-my |...Model deleted. A
Loading Main : "C\how-to-batch-process-anybody-medels\macro examplesihip.any”
Scanning..
Parsing...
Constructing model tree..,
Linking identifiers...
Evaluating constants...
Configuring model...
Evaluating model... v
£ >




The console application

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

. . Home Share View Manage v @
graphical user interface (GUI) © & - 1 (1 ST <] ¢ | s o, 5

| 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>

13 iterns  1item selected 10,1 MB i =




Select

Load
model

Run

File Edit View Operation Window Help

RS P BE S P8 TR M

oD erations I:I Main e [A] E:/Users/MEL/s..h/automate-your.y-simulations/live tutorial/Knee.any - M\El@
B0 MyModel - =
= EE MyStudy | a! @ B &
" ) Data = {{90.1.90. 30. 0. 30, 90.90.1}}=pi-180; A
-4 UpdDesign AnyvKinMeasure &jnt =  Knees;
[]...@ Reaction.Type ={0ff}:
g Locate in AnyScript ¥
g 4" iStep Insert Object Name FVizPointMuscle Quadriceps = {
a .4  MechQ AnvHuscledodel Hodel = {
S " £ L e = ’ FO = 1000;
Hel F1 :
A ny C rl pt IVI a C rO S " tEnd (E " AnvRefFramnse &origin = . Femur.QuadOri:
"™ RS - AnyRefFrame &insertion = Patella Quad;
z :M :ﬁ\ =P ( ~umLElE g AnyDravMuscle drw = {T:
= rray ) o 1
»re EY) = - gin Object Description
load <”file name”> [arg] E| e pum
S - - eren B . /7 MyModel
4™ Gravity Dump All
. ifndef H_STEF
operation <opr_name> Save data tdefine N STER 100
= |_ Load data fendif
S
= E < The study: Operations to be pericormed on the model
run S | B AnyBodwStudy MyStudy = {
lruFalder Alnesref = Modads! Knee- o
-3 Replay < ’
classoperation <obj> <cmd> [arg] Class .- 08 InitialConditions v 1| Main | Ln209 (Coll 4
operations f| * fun | »su |
eXlt Model Load : E\Users\MEL\stash\automate-your-an |5canning... ~
AnyOperation : InitialConditions(0] : Initial Parsing...
Constructing model tree..,
Linking identifiers...
Evaluating constants...
Configuring model...
Evaluating model...
Loaded successfully.
Elapsed Time: 0.117000
W
< >




Creating a macro file

| macros.bxt - Notepad - O >
File Edit Format View Help

load "hip.any"”

operation Main.HumanModel.EvaluateMomentiArms.Right.Lleg.HipFlexion.Study.Kinematics

run

classoperationMain.HumanModel . EvaluateMomentirms.Right.leg.HipFlexion.5tudy.Output.MomentdrmCalculations "Dump”
exit

Launch the AnyBodyCon.exe with the file

Command Prompt




Running Anybody from Python

P pl:lthon " Modern object oriented language

Quick and easy to learn

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

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

\ , Plotting library Iteractive computing

Next: Live Examples



Basic example with multiple main files

| | ﬂ =+ | BatchProcess — O > | B B - | c3dfiles — O >
Home Share View . 0 Home Share View . o
“— w « live_tutorial » BatchProcess w 0 Search BatchProcess 0 “— v A « Batch.. » c3d_files v 0 Search c3d_fi... @
All InpUt data N (] Mame Date modified Type Size [] Name Date modified Type Size
In one fOIder c3d files 23-11-2016 11:16 File folder @ Triall1.c3d 23-11-2016 10:37 Z3D File 109 KB
pr— Trial0l 23-11-2016 11:19 File folder '@ Trald2.c3d 23-11-2016 10:38 3D File 109 KB
Trialo2? 23-11-2016 11:19 File folder '@ Triall3.c3d 23-11-2016 10:38 3D File 109 KB
Every trial in their —= Trialo2 33-11-2016 11:18 File folder &5 Trial0d.c3d 23-11-2016 10:38 C3D File 109 KB
own folder Trialod 23-11-2016 11:18 File folder '@‘ Trial05.c3d 23-11-2018 10:38 3D File 109 KB
Trial0s 33-11-2016 11:18 File folder @ Triallg.c3d 23-11-2016 10:38 3D File 109 KB
Trialo6 33-11-2016 11:19 File folder @ Triald7.c3d 23-11-2016 10:38 3D File 109 KB
One common | Trialo7 23-11-2016 11:19  File folder & Trfam'ﬂd cli-enieinse b Ff'E 109 KE
—>{ [Ajbase_modelany | 23-11-2016 11:12  AnyScript .. 1KB g Trial09.c3d sll-emietnas - 3 Fle 1098
Trial10.c3d 23-11-2016 10:38 3D File 109 KB
base model
@ Trial11.c3d 23-11-2016 10:38 3D File 109 KB
3 itermns State: =2 =1 ] ] ]
11 itermms 1 item selected 108 KB State: f=2| &




Basic example with multiple main files

-

IE Ci/how-to-batc..ody-models/LI/B..5/T..1/main.any - Mot Loaded E'
| B B < | BatchProcess 5 = == == = i
[A] C:/how-to-batch-process-anybody-models/l..|/Ba. ss/base_madel.any - Not Loaded = =R ==
Home Share View = — = -
= i e live_tutorial » BatchProcess \ [fpath ANYBODY PATH QUTPUT " . " -
All input data — " N #include" <ANYBODY_PATH INSTALLDIR:~AMMR-Applicationslibdef . any"
. N * | #define BM_TRUNK_MUSCLES OFF
in one folder \- g1 e e #define BH_ARM MUSCLES BOTH OFF
c3d files 23-11-2016 11:16 #define BM_LEG_MUSCLES BOTH OFF
| Trial01 23-11-2016 11:19 B
E ial | hei Trial02 23-11-2016 11:19 E | Hain = {
< (=]
very trial in their Trial03 23-11-2016 11:19 = AnyInputCaD C3D data =
1 23.11-2016 19
own folder Trialo4 23-11-2016 1112 FileNane = "c3d_files~" + ANYBODY NAME MAINFILEDIR + " .c3d":
Trial05 23-11-2016 11:19 ¥
Trial06 23-11-2016 11:19 % #include "<ANYBODY_PATH_EODY»“HumanModel .any"
. 27 _ 6 10
One common — ‘Tnalﬁ? 23-11-2016 11:19 anvEodyStudy Study -
—» [A]base_modelany | 23-11-2016 11:18 { _
b d I Grawity = {0, -9.82. 0}:
ase moade = AnvFolderé: BodvModel = . HumanModel  BodvModelWithDefaultDrivers:
ﬁ nStep = 1:
Oitems  State o T
T v

Not Loaded ILnD (Col y




Real life example

LIFE
LONG
JCINTS

LifeLongloints Framework 7 EU project
http://lifelongjoints.eu

MoCap based model of hip patient.

Activities of daily living.

| m| H =1 llj-leeds-model

Home Share View
[ v P « LLI » llj-leeds-...
[ MName -
Jgit
__pycache__
@ Scripts
Subjects
& Tests
& tmp
& .gitignore
AnyMocapMedel.any
BodyModelConfig_LTHT.any
@ c3d_events.py
<
35items  1item selected  State:

- O .
- @
v O Search Il
Date medified "~

18-11-2016 14:29
08-06-2016 14:20
18-11-2016 14:29
24-10-2016 09:46
23-05-2016 1439
18-11-2016 14:02
20-04-2016 14:22
17-10-2016 23:26
12-09-2016 13:05
20-04-2016 14:22 b4

=

DATA SET The Leeds Teaching Hospitals INHS

INHS Trust

Collected at ‘Leeds Teaching Hospital NHS Trust’
152 hip patients
> 2000 trials



http://lifelongjoints.eu/

The End

Refer to the AnyPyTools tutorial.

A HTML version on http://wiki.anyscript.org

TITE LT Te

Using AnyBody from external programs:
= How to use AnyBody from Python &

Interactive version is installed with AnyPyTools.
(In the windows start menu)

Using AnyBody from Python

The package anypytools has utilities and toals to work with the AnyBody Modeling System (AMS).

This tutorial includes the following:

Topics

« Getling started Running simple AnyBody macros
« Generating macros Generate and run complex macros
« Working with AnyBody output Loading AnyOutput files and HDF 5 files generated by AMS

» Bafich processing Technigues to batch process many models
« Advanced studies Build macros for parameter, monte carlo and Latin hypercube studies.
« Tips&Tricks Technical tricks for using anypytools



http://wiki.anyscript.org/

Email to:
mel@anybodytech.com

inquiry@anybodytech.com

Upcoming Webcasts:
° Musculoskeletal modeling of Dragonflies

o Sina David (Institute of Biomechanics and Orthopaedics, German Sport University Cologne)

o Dr. Alexander Blanke (University of Hull, Department of Mechanical Engineering)

Events:
> PhD Course: Predictive Musculoskeletal Modelling
> At Aalborg University, Denmark
o 27% to 315t of March 2017
> Sign-up open from the 28t of November 2016.
> Find registration link on www.anybodytech.com

Check previous webcasts on: http://voutube.com/anybodytech
@ <)) AnyBody Technolo¢ X =+ - (m]
& — 0O ’ B youtube.com/user/anybodytech?gl=US kg | = @
www.anybodytech.com
— ) = You{[TI3 Search Q wid [N
> Events, dates, publication list, ... I

www.anyscript.org
> Wiki, Forum

= »ww A . —
asd0ip ! )

AnyBody Technology 1245
ﬁ _—
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Time for questions:

Email to:

mel@anybodytech.com

inquiry@anybodytech.com

Upcoming Webcasts:
Musculoskeletal modeling of Dragonflies

Sina David (Institute of Biomechanics and Orthopaedics, German Sport University Cologne)

Dr. Alexander Blanke (University of Hull, Department of Mechanical Engineering)

Events:
PhD Course: Predictive Musculoskeletal Modelling
At Aalborg University, Denmark
27% to 315t of March 2017
Sign-up open from the 28t of November 2016.
Find registration link on www.anybodytech.com

www.anybodytech.com
Events, dates, publication list, ...

www.anyscript.org
Wiki, Forum

_ AnyBOdy =

Check previous webcasts on: http://voutube.com/anybodytech

@ ) AnyBody Technolo¢ X =+

é — O | ﬁ youtube.comﬂ.,sex /anybodytech?gl=US
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The AnyBody Modeling System

o d festutes

AnyBody Technology

Home Videos Playlists Channels About

Personalize
Model anatomy using “;
4%

v

motion data and AnyBody's | ¥ :
optimization tools AR t
[ > J&

n“'
¥

dppi—n
Lo . -

Use medical scans to
capture precise detail

ANYDODY

& 4
adie

A @ AnyBody Technology Website
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Human simulation in AnyBody: Overview of
MoCap features
636 views 2 months ago

Interested in observing the functions of individual
muscles during a movement? Keen on expanding the
scope and range of biomechanical studies undertaken
at your motion capture lab?

The AnyBody Modeling System recreates your motion
capture session using a virtual human model and
calculates internal body loads (e.g, muscle and joint
forces) during motion. Our human models are highly
customizable, to serve as accurate digital

Read more
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