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Outline

General introduction to the modeling system

o Software vs. models
o What can it be used for?

New features

o Advanced kinematics

o Working with BVH models

o MoCap related improvements
o Better graphics

New community site and wiki ’ s

Future plans
o Sneak peak of AMS 7.0 and AMMR2.0
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AnyBody Modeling System

ANY Managed

ANY Modeling System _
Model Repository

[A] AnyBody, Release Candidate (RC) - Standard License : New Workspace - [m] be
File Edit View Operation Window Help
BB - E LT ) r»oun
= [A]Modet View 1 |-/ -[3) [A]
& ModelSetup e
-3 HumanModel (%
& Studies
5 (8 RunTest x
g [ Runarameteriden e "PathDefinitions.an
£ |5 o Runanalysis #include "ClassTemplates .any”
-8 LoadParameter k-
2 -2 KinematicAnaly = | Main -
2 -0 InverseDynamis —
3 (8 SaveOuput dodelSetup.any”
Y £
1o L nodel
3 #in
2 H global reference, forceplates etc.
= z 4 include "o C "EnvironmentModel .any"
51 ' MODEL_CONFIG_FILE" ¢ .
ANYBODY_PATH_BODY > HumanMa o .
. odytodelWi thoutMuscles .any re and include the human model
g 2 “ "' <BODY_MODEL_CONFIG_FILE>"
¢ ’ 3 AnyFolder Studies = - " <ANYBODY_PATH_BODY> HumanModel .any"
"BodyModelWithoutMuscles.any"
* Run | M Stej o
Biie] + Bun| W Step) § tudy For tificat
Model Load : C\Users\mel\Documents\Pr| |Evaluating madel 8 AnyOptKinS: tificat
| AnyOperation : InverseDynamicyiew(0) : I {Loaded successtully. g
Etapsed Time : 6635000 = #include “KinemsticStudyForParsme ¥
< >
< Loaded L0 Col1

Rasmussen et. al. (2011), ORS Annual Meeting
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AnyBody Modeling System

Inverse dynamics
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Machine Design and Optimization

 AnyBody Exporter for SOLIDWORKS®

o Plugin for SolidWorks

o Import your machine’s design from
SolidWorks

o Run Man-Machine simulations
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What is new in the release?

ANYBODY Managed

ANYEODY Modeling System Model Repository

[A] AnyRody, Release Candidate (RC) - Standard License : New Workspace - [m] *
File Edit View Operation Window Help
RS e RGN ey 0w
=] [A] Model View 1 [-coel (=) fip ] | (1] EEr=l .
-1 ModelSetup Y ain =
% | Ghimiss || o] mlw|[ 8| off & { NYSCRIPT
& 2 Studies lefined options c #7/ Mocap related setup
& (8 RunTest b TrialSpeificDa | #include "ModelSetup.any"
’§ L8 RunParameteriden #include "PathDefinitions.any” = .
£ |5 @nRumanalysis #include “ClassTemplates.any® /7 Include environment model
@@ LoadParameter z Moc| #~ e.g9. global reference, forceplates etc.
2 (@ KinematicAnaly = | Main - clu]l #include "EnvironmentModel .any"
g | @ lverseDynami o e
2 &8 SaveOuput el el faran magn Inc] #7 Configure and include the human model
g H] selude THodelSetup.an a.g| #include "<BODY_MODEL_CONFIG_FILE>"
— = *hrﬂ_ R clul #include "<ANYBODY_PATH_BODY> HumanModel .any"
= i amg #include "BodyModelWithoutMuscles.any"
E g cont - Con
H 27 Canfi and include the human mo 0
G | #include "<BODY_MODEL_CONFIG_FILE>" cludesieBODY_MODEL_CONFIG_FILE>
winclude “<ANYBODY_PATH_BODY> /HumanMo clude; TANYBODY_FATI‘L_BDDW/HumanMudsl .any"
o . #include "BodyModelW thoutMuscles .any cludglf’BodyModelwi thoutMuscles .any"
£ z L’ .2 g
< 2 § AnyFolder Studies = =3
{
miesel| v Run | M Step g " :
Model Load : C\Users\mei\Documents\P [Evaluating model... £ eridentificar
AnyOperation : InverseDynamicView(0) :If [Loaded successfully. H {
[Elapsed Time : 6635000 = #include “KinemsticStudyForParame ¥
< >
< Loaded Ln0 Colt

23 Main . 2
¢ s B VideoMaker ! Note: Still version 1.6

¥ Create Video
3 Camera

¥ Analysis

23 HumanModel

New MoCap Example of an Inertial ~ AnyScript plugin Plus more
framework MoCap Model Making videos examples
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Release of v.6.1

E—@ AnyBody Release Notes - O X |V|OSt Changes are lunder the hOOd’

'G:I "v |A| AnyBody, Release Candidate (RC) - Standard License : New Workspace — O x
Hide Back Print Cptions File Edit View Operation Window Help
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Contents |Iﬂde: |§earch| . . . s T OEE | [[AlModelViewt lcolelml i | (A] . oMIAWM. [ T =) 53 |
(3 ModelSetu - 1 n |
3 feyBody Feleess s New in This Version el RO L L 1 a—
. . L I__IHumanh«'IodeI - B This is the main vMOCAP File. Ther a
@ Legal Motice, Trademarks and Copyrigh @ (2 Studies directly. 211 user defined options o
= changing the files TrialSpcificData.
=) AnyBody Release Motes : : . |8 RunTest
i . AnyBody Modeling System, version 6.1.0, March, 2017. B || 8 RunParameteriden Hipelude "DathDefiniiene e
[£] Version ID g i
@ S)'Si . et g‘ B8 RunAnalysis #include "ClassTemplates.any"
ST requInements -8 LoadParameter =
@ MNew in this version AnyB“dy, v_ﬁ_l_o =z (08 KinematicAnaly § Main =
| - 2 (38 InverseDynamis {
=] [:@ Libraries = - < Mocap related setup
[£] Higrarchical Data Format (HDF. g [ SaveOuut g finclude “WodelSetup.any™
@ LibxmMLZ User lnterface L= = A ITnclude environment madel
S w.g, global reference, forceplates
@ OpenSceneGraph (05G) z . #include “EnvironmentModel any"
. . 5
[=] Python + Added official support for Windows 10. s 2 | .~ Configure and include the human me
@ SuiteS . o #include “<BODY_MWODEL_COMFIG_FILE:"
uitesparse s MNodel View: #include *<ANYBODY_PATH_BODY> HumanMo
@ The Visualization Toalkit (WVTK) #include “BodyModelWithoutMussles.any
= =
o Anti-aliasing improving image quality significantly: ¢ ’ G | haFolder Studies -
miesel » Run | w Step | S § ) )
. . . Madel Load : C\Users\melDacuments) Pr| |Evaluating model -§ ﬂ/;’C;\t;Q?Sit;”;II pgm:ﬂ;lf?. ilrllwl*l.lg‘“::t
_: * I P in Uy arametear. entiflca
- Enabled antt 5]1551'13 Ofthe MDdB] VIE.'W AnyOperation : InverseDynamicView(0) : If |Loaded successfully. E { v
H . i . = #include "KinemsaticStudyForParame
and added value in settings for specifying Elapsed Time : 6635000 ‘ .
the lewvel. < Loaded Ln0 Coll
= Added anti-aliasing option for image export.
£ >
» Added anti-aliasing valie to
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Release of v.6.1
.
Read the release notes to get a complete overview
I AnyBody, Release Candidate (RC) - Standard License : New Workspace - O x
File Edit View Operation Window Help
@D RS PR e 0 M
. BE | [A]Modet View 1 v |-E). ] | (R - o =53]
o N A S I d f t ;- Modelset ] ;
Ew NY CRIPT Classes an unctions = E ‘_—'H‘TME“M‘I’J::E' o] ulef[7 8 of i@i=—is}-f—ﬁ %;'n ByMOCAE Eile. Ther m
& O Studies 4 :]-n’er:'zlyr 211 uzer defined opt;urﬁ_ o
. @[ BunTest = < changing the files TrialSpcificData.
9 AnyKl nMea S u r‘e F u ncombl ‘g B8 RunParameterlden #include "PathDefinitions.any"
g‘ B8 RunAnalysis - #include "ClassTemplates.any"
-8 LoadParameter o
- AnyInputBVH 8 Knematchnat 2 | -
B -0 sneoue g | #inciude “ModelSerup.ony
o = #, Tu.c'.'nir: environment .mr:m:-]. .
. | L
H - ", T ¢ ~lude = hi -
o ANYSCRIPT language improvements - L
#ainclude “<ANYBODY _PATH_BODY . Humanko
k . . #include "BodyModelWithoutMuscles.any
> f ;
New MoCap framewor E | , g povtsLder Stasies -
M M H_STEM é ‘s Study for parsmeter identificat
Madel Load : C\UsersymeD\ Documents\Pr| [Evaluating model.., 8 AnyOptEinStudy Parameterldentificat
AnyOperation : InverseDynamicView(0) : In [Loaded successfully. =
. . . Elapsed Time : 6635000 = : #include "FKinemat 1cStudyFurParar:s =
o Improved graphics in model view . i

— Video creator tool
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New license options

4 instances with a single floating license

Y Note: A new license file is needed. Send email to: sales@anybodytech.com

* New License type for batch processing Bei srwet e~ 0]
. T @AnyBody - Standard License: New.. — O X '
o Run Wlthout the GUI- t%l% @AnyBody-StandardLicense:New“. - O X I
W ,
° B h . e 0 d . [7[@ [A] A-nyBody' - St.andard Llcen-se: New - [m} X
atc proceSS|ng, Sensltlvlty Stu Ies’ _I___@QFE EdltHV;w Oper.atlo; Wlndov%?/ Héelp [7_5 X
AR RS $ DRE| TR

Design optimization. 7 &|[e ia]&] Xie]i] =0 |

In [*]: T2SS = app3.start macro(TLEM2 simple sts, **models sts);
#app.save results('TLEM2SimpleSTS.db") —

410 of 417 [ - R
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AnyKinMeasureFunCombl

* New class: AnyKinMeasureFunComb1

o Combines a kinematic measure with a function
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AnyKinMeasureFunCombl

e So what can it be used for?

Dodging reaction No Reaction

Reaction
distance
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AnyKinMeasureFunCombl

Distance (input measure)
o B

Function

Dodging measure

. o
Input measure
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AnyKinMeasureFunCombl

The dodging measure is driven to zero.

Dodging measure

Input measure
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AnyKinMeasureFunCombl
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Advanced Kinematics

* New class: AnyKinMeasureFunCombl

o Transformation of existing kinematic measures
o Create new non-linear measures

AnyKinMeasureFunCombl <ObjectName> =
{ AnyFunInterpol

AnyKinMeasure& ref = .SomeMeasure;
Functions = {&.Some.Any.Function};

}s \ AnyKinRotational

AnyKinLinear

E.g. Imlement constraint
on joint limits.
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Kinematic limits (Territorial constraints)

Hard
constraint

Soft
constraint Territorial
constraint
The model will find the position within the Measure
Territorial constraints that matches all ) The weight of the constraint will rise when
other constraints the best. the measure approaches the limits of the

measures range of motion
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Example: Inertial driven models

3D motion capture without the lab =

o Updated AnyScript class: AnyInputBVH Inertial sensc;{rs

o Robust initial position of the stick-figure

o Fixed bug with Euler angle discontinuities

AnyInputBVH BVH Input =

{
FileName = "my bvh file.bvh";

¥
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Only part of the story

* New application example...

Stick figure
from BVH file

Create marker
trajectories

Over determined Virtual
kinematic analysis markers

Inverse dynamic anlysis &
Ground reaction force prediction
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Prediction of ground reaction forces

* Boundary conditions are necessary for inverse dynamic analysis.

o Usually from force-plates.

Solution: Ground reaction force prediction
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New Framework for MoCap models

ANYSCRIPT language improvements

o Class template system
° AnyScript parser New improved

o AnylnputFile —
o AnyMechObjectExclude I\/IoCap framework

o New model view features __

Existing MoCap examples are difficult...
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New Framework for MoCap models

Makes MoCap models much simpler

Released early as beta application

o Involve early adopters in the development

o Will eventually get into next AMMR release

Y Get it here: http://github.com/anybody/anymocap
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AnyMocap
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Graphical improvements

Before - After
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Have you tried to make video of your simulations?
* A new model plug-in to create videos
#include "CameraClassTemplate.any"

|71 Main
E|I:| My Cam
---g Preview d Single Click to: VideoLookAtCamera VideoMaker(UP_DIRECTION=y) =
¢ - Create_Video .
6 Coman 1. Run the analysis { . . .
&8 Analysis . LookPoint2Camera_direction = {1, 1, -1};
E Mﬁtud: 2. Save all frames as images

(8 Replay 3. Convert them to a video LookAtPoint = {0, 0, 1.3};

+- [ InitialConditions .

= S 4. Cleans up images o

5. Play the video. AIELYELE = o

AnyOperation &ref = Main.MyStudy.Kinematics;
¥
}s
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What can you expect in 20177

* New model repository
> New Lower limb model TLEM2.0
> New thoracic model
o Updated lumber spine and pelvis
> Many new application examples

New thoracic model Twente Lower Extremity
Model 2.0
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[ ] Any Body M Od eI I ng Syste m 7 0 [A] AnyBody, Beta (Internal version) - Standard License - O =
L]
File Edit View Operation Toocls Window Help
ARSHI sBR S TXS HTTR B 0 =E2E FR
© NeW G UI Systel N Model ~ # X | StandingModel.Main.any [_De;mptmn.any | Jointsandbriversany | DrawCoorsystem.any | D ingsany | Envi any T
[ | ]
Model Files e . Hbhihi | — Al 2
. . . =
. 23 Main Drivers for a standing model: =
> Tabbed edit
a e e I Or D HumanModel - The two feet are constrained forward/backward and vertically (x & y)
&1- Model - The pelvis is constrained laterally (z) -
. EI Study - The CoM is constrained forward/backward and laterally above the origin. =
rTl rn @[3 RunApplication g
o More Cha rt I prov ents D The remaining degrees of freedom (with the exception of a few shoulder Lz
< movements) are controlled by parameters in the mannequin.any file.
M M The forces defined in the mannequin.any file are attached tf body o
© NeW kl ne atIC Solve rS locations at the bottom of this file. - =
I I l . - @
John Rasmussen, March 5, 2884.. c‘ |r | “
. e e a Nl ) I
° Pl tem (U Pyth sa
ugin syste SN on . (| Model View 1 x
q AnyFolder Drivers = {
Information  Model View 1 Model Vie lhart 1 Chart 2
. #include “<ANYBODY_PATH_BODY>/BodyModels/include/MannequinDrivers.any™ - _ o Bf) £g
o Soft d lopment kit Zlm [olia & Qe e 0 0 s
O Wa re eve O en I f// Aliases for convenient referencing .

AnyFolder &IntPos=..Mannequin.Posture;
AnyFolder &IntVel=..Mannequin.Posturevel;

AnyFolder &LegR = ..HumanModel.Right.leg;
AnyFolder &Legl = ..HumanModel.Left.Leg;
Loaded
S ~ 1 x Output |

WARNING in kernel function Amatrix2eulerpa
Loaded successfully.
™ | | Elapsed Time : 123.516000

< [

Il
I

i M

StandingModel.Main.any |Descriptiur1.an],r lointsAndDrivers.any | DrawCoorSysterm.any |Draw5e1:ti*’~1 P X

R e e T T TR P

SUQIILN 4

Drivers for a standing model:

- The two feet are constrained forward/backward and vertically (x & y)

e Tha mralites 9= F~rmctFemrmdmad 1=tamems ) T 20
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 Community site for Users and developers. —p——— T
& - 0O ’ anyscript.org * ‘ = :/- Q
® WI” have pOStS On: ANYSCRIPT Quick-Start guide  Posts [ Foum®@ WikilZ  Repositories (2 ]

o Tips&Tricks for AnyScript

> New models available AnyScript Community ,¢

An open community for users of the AnyBody. Modeliﬁg'

resource for writing AnyScript code.

* Links to:

° Forum
o Wiki site (new)
o Repositories (new)

Subscribe on u u

AnyScript.org is an open community for users of the AnyBody Modeling System and the AnyScript
language. It is also a place to get help with your biomehcanical modelling efforts. The site is managed

inintlv hv the AnvRadv Recearch Grain at Aalhara niversity and AnvRadv Technnlnav A/S
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Online project hosting:
o GitHub. The biggest software development platform
o Version controlled repositories, issue tracking etc.

http://github.com/AnyBody

e Download:

o The examples models
o New AnyMocap framework

-> and join the development

) GitHub - AnyBody/anyn X 4

&« = 0O
Q Features Explore Pricing

L2 AnyBody / anymocap

<» Code ssues 0 Pull requests 0 Projects 0 Pulse

Framework for creating Mocap models in the AnyBody Modeling Systermn

0 317 commits ¥ 3 branches

‘ . GitHub, Inc. [US] github.com/anyBody /anym

nocap f( ‘ ==

This repository Sign in or Sign up
©Watch | 10| | drsar | 0 ¥rork | 0
Graphs
0 releases AL 2 contributors

Zranch: master -

’ melund committed on GitHub Don't short software license agresment to SLA

Find file Clone or download ~

Clone with HTTPS (@
Use Git or checkout with 5VM using the web URL.

i Examples Remowve the switch for automatically taking out arm mar
https://github. con/anyBody/ anymocap_ git B
m Model Update include arder in ModelSetup.any
i Tests Update test files Open in Desktop Download ZIP
E) .gitignore Exclude pytest/python tmp folders 5 menths ago

Bl .gitlab-ciym

E| CONTRIBUTING.md

= LICEMSE.txt

El Mocap model issues.dook
[El mocap medel.ppbc

E) readme.md

=8 readme.md

AnyMOCAP

The AnyMOCAP model is an effort to create a simple and unified framework for doing mocap analysis with the AnyBody

Madeling System.

Current MaCap examples in the AnyBody Managed Model Repository (AMMR) are releative complex and quite difficult to
understand for new users, The reason is that the MOCAP madels are different from the other examples models in the AMMR.

Maost importantly, MOCAP models usually require an over-determinate kinematic solver to handle the excess in information

Ensure AMMRZ is cloned for certain tests

Update readme files

Don't short software license agreement to SLA

Update examples

Updated the word/ppt file with new features and issues

Update readme files

17 days ago
17 days ago
5 hours ago
a month ago
3 years ago

17 days ago
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Previous webcasts
o Check our YouTube channel

f . Note: Close to 500 AnyBody related publications.
R o

B & anybodytech.com: Publi > 4+ — O X
www.anybodytech.com & = O | A sybodytechcome | = L e
o Events, dates, publication list, ... e negmer |
ANYBODY ins
TECHNOLGGY Y— e

INDUSTRIES SOFTWARE SERVICES EVENTS DOWNLOADS CONTACT

WWWL.BNYSETIPLOrg B T TaEr

o Wiki, Forum, Repositories

Industry

Events. s et e

14-18 Mar: AAOS 2017 - San Diego, CA Body part

19-22 Mar: ORS 2017 - San Diego, CA {2 ] (SR [ ) e
knee ankle foot mandible elbow leg

19 Apr: Experience the AnyBody Spotlight Demo at Research area

WearRAcon 17 in Phoenix, AZ

seating E:GlIW methods FEA animal occupational health validation

&Y Meet us? Send email to sales@anybodytech.com sensitivity analysis rehab
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[ime for questions:
g :
3 welcome to AnyScriptc X =+ — O X
& — 0O | anyscript.org g ‘ = Z O
A NY SC RIPT Quick-Start guide ~ Posts Forum(@  WikiZ'  Repositories (4

AnyScript Community

An open community for users of the AnyBody Modelmg '
resource for writing AnyScript code. . ,J 75

® Quick-Start for new users

Subscribe on n m

AnyScript.org is an open community for users of the AnyBody Modeling System and the AnyScript
language. It is also a place to get help with your biomehcanical modelling efforts. The site is managed

inintlv hv the AnuvRadv Recearch Groinn at Aalhara Lniversitv and AnvRadv Technnlnav A/S




