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AnyBody Modeling System

ANYEODY Modeling System Model Repository

mAnyBudy - License - C\Users\mel\Documents\AnyBody\AMMRs\ammr\Application\Examples\StandingPosturePredictionWithLoad\Sta... — O X

File Edit View Operation Tools Window Help
2o W XY 51 A& 5 5 - [ Load | Execute: » M RunApplication v AI\’I I\/I R
f Replay: fuf [ PEEA: o

ain.HumanModel: Configuration

Model ¥ * X | StandingPosturePrediction.main.any 4 b x| Model View 1 v ox é"
Model Files Main = { A | Model View1 Chart1 Data View %’ i
€520 -2 + D e e’ M —
z¥ : #include "Model/BodyModelConfig.any" _Q (] LO\J X X | N Main =
=]} Main @ SR {
HumanModel // Using your own Mannequin.any file in the Model f %Q; T /7 Mocap {elated setup B
InputParameters. #include "Model\Mannequin.any" @ L #include "ModelSetup.any
Model ¢ o )
# Kinematic_Pre_Study // Include default human model /7 Include environment model
1 stu0y] #include "<ANYBODY PATH BODY>\HumanModel.any" o o 77 =.9. global reference, forceplates etc.
== . = #include "EnvironmentModel .any"
»» WidgetOperation o c|
i - AnyFolder InputParameters ={ = c i .
»» RunApplication . /7 Configure and include the human model
" Drawsettinas //Model can be loaded with both a force and a wei ¥ #include "<BODY_MODEL_CONFIG_FILE>"
Information v a1 x AnyVec3 ForceDirection = DesignvVar({,0.01,-1}); L #include "<ANYBODY_PATH_BODY> HumanModel .any"
/\ AnyVar ForceMagnitude = 100; //this is the initia #include "BodyModelWithoutMuscles.any"
//Initial value of handforce as a function of tim
AnyBodyStudy /[These lines should generally not be changed, thwv
< >
Model Tree: Main Ln1 Col1
Main.Study
Output

AnyScript Location:

StandingPosturePrediction.main

(Line: 124) v
<

1.0) Inverse dynamic analysis...
1.0) ..Inverse dynamic analysis completed ”

Version 7.2.1

Ready




How to get the new version

Morten|Enemarks — O 5'Y
@ anybodytech.com: Custc X

< (] 0 | & Sikker | -/ /www.anybodytech.com/downloads/customer-downloads/?no_cache=1 | ﬂ @ P T % :

-
Edit profile  Sign-out
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AnyBody Modeling System

Download installers for the AnyBody Modeling System here.

AnyBody Modeling System (64-bit . 2019.04.07 792M Download
version) 7.2.0.6876 Download mirror
(faster outside
Europe)
Install Guide

Note: Organizations with floating licenses must run V12 or higher of the RLM license server
(available below).

AnyBody Modeling System (64-bit . 2018.06.13 479M Download

version) 7.1.2.6044 Download mirror
(faster outside
Europe)

Install Guide




TECHNOLOGY
W‘ | | N '
— AnyBody - License - C\Users\mel\Documents\AnyBody\AMMRs\ammr\Application\Examples\StandingPosturePredictionWithLoad\5ta... - O X
@ AnyBody Release Notes O X (Al
_-E & E%:' File Edit View Operation Tools
Hide Back Print  Options @ 7 Al = T R o) | A& B C Pxecute: m» M RunApplication o
i= = : TR
Contents ||ﬂdex |§earch| . . . Py R
[£] AnyBody Release Notes New ln Thls ‘ erSlOll : Active Tools
@ | egal Notice. Trademark Mg vax | StandingPosturePrsAiction‘main.any 4 b x| Model View 1 v 1x ;;:n
=] AnyBody Release MNotes . . . - - a2
@ @yVer;on D AnyBody Modeling System, version 7.2.0, April, Help ~ | Model View 1 Chart1 Data View 5
Rk On, a |t D AT Iy Z= @
21 System requirements| | | 2019. Aé  AnyBody Assistant... del/BodyModelConfig. any" 1Q o QEE|
B New in this version} q o
@ Acknowledgements . r own Mannequin.any file in the Model f B . 2
AIIYBOdy, v.7.2.0 Tutorials del\Mannequin.any" i g
w
. AnyScript Reference efault human model )
AnyB(.)dy, v.7.2.0 provides several new featlu.'es _ NYBODY PATH BODY>\HumanModel .any" ~ 1
and minor updates. Many of these are supporting AMMR Documentation g
the new version of the AnyBody Managed Model putParameters ={ &
Repository, AMMR v.2.2. Online documentation ... 1 be loaded with both a force and a wei
I rceDirection = DesignVar({0,0.81,-1});
The installed version of AMMR is now version I Demao... ceMagnitude - 10@; //this is the initia
2.2, which includes many lmprovemeqts and new value of handforce as a function of tim
f:xamples. F(_)I example, a n.ew wrapping Check far Upd ates... nes should generally not be changed, thw
implementation of the deltoid muscle, a new ] ] >
graphical UI for configuring body models, and Registration... n1 Col 1
. .. v )
. , new kr'lee sn:Elu'lat(_)r and Rosture predlctl.on License Agreement... %
< > .
Release Motes analysis.. ”
c analysis completed v
€ About AnyBody... >
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TECHNOLOGY
.
* New system for model plugins
W r IN
. . . . .
* Built-in Python distribution
-1 \ ISTrI |
IEAnyBudy - License - C\Users\mel\DocumentsiAnyBody\AMMRs\ammr\Application\Examples\StandingPosturePredictionWithLoad\Sta. - a x
File Edit View Operation Tools Window Help
e, RN - 1 A g1 Aé 5 75 - [ Load : Execute: » »l RunApplication -
2 =[5 i Replay: iR PAEE: ©
E Ac‘tive TDDIS: MaianumanMDde q Active Tools: Mam‘HumanModeI: Configuration
- Model ¥ 2 X | StandingPosturePrediction.main.any 4 b x| Model View 1 > ax g
! Model Files Main = { ~ | Model View 1 |Chart1 Data View %’
. . er» N2 . . . . It e Ee|”
#include "Model/BodyModelConfig.any »Q ()] Q\ u u |
* New toolbar with plugins - )
(-1 HumanModel // Using your own Mannequin.any file in the Model f o
° InputParameters #include "Model\Mannequin.any" E
Belongs to the model .
¥ Kinematic_Pre_Study /{ Include default human model ..
. . . I:' #include "<ANYBODY_PATH_BODY>\HumanModel.any" I
- o
* Plugins are small Python applications o aogeten Lt optparaeters

i DrawSattinae

. //Model can be loaded with both a force and a wei
Information 2B AnyVec3 ForceDirection = DesignVar({0,0.01,-1});
A AnyVar ForceMagnitude = 10@; //this is the initis
//Initial value of handforce as a function of tinm
AnyBodyStudy //These lines should generally not be changed, thwv
< >
Model Tree: Main n1 Col 1
Main.Study
Output - o x
AnySFrlpt Location: N B 1.0) Inverse dynamic analysis... ~
StandingPosturePrediction.main _ N
1.0) ..Inverse dynamic analysis completed
(Line: 124) v v
< >

Ready




New Metabolism models

* Whatis it? -> A way to sum the energy expenditure * Umberger et al. 2003* and 20107

* Two new classes : * Bhargava et al. 20043
1Umberger, B. R., Gerritsen, K. G., & Martin, P. E. (2003). A model of
© AnyMetabModelU human muscle energy expenditure. Computer methods in biomechanics
o AnyMetabModelB and biomedical engineering, 6(2), 99-111.

2Umberger, B. R. (2010). Stance and swing phase costs in human
walking. Journal of the Royal Society Interface, 7(50), 1329-1340.

. . 3Bhargava, L. J., Pandy, M. G., & Anderson, F. C. (2004). A
° StUdleS may Sp@ley d dEfaU|t AnyMEtabMOdel phenomenological model for estimating metabolic energy consumption

in muscle contraction. Journal of Biomechanics, 37(1), 81-88.

o or controlled by individual muscles

Work in progress... Ready for academia and
researchers

23 Contact us! If this is your research area...
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Improved operation control

| Execute: m > M |Study.RepIay

Study.InverseDynamics

RunApplication

x | BikeModel2D.maif

File Edit View

R Al I

Model A
Model Files
€ 2N =2
=) Main
HumanModel
InputParameters
Model
B Kinematic_Pre_Study
o stucy/
»r WidgetOperation
»» RunApplication
l DrawSsttinne

Information >3

AnyBodyStudy

Model Tree:
Main.Study

AnyScript Location:
StandingPosturePrediction.main
(Line: 124)

Ready

Operation  Tools
As 50 | 5 - [y Load[; Execute: W » Pl RunApplication T ]
E 5 B A iReplay: [fRFPEEE: o

ctive Tools: Main.HumanModel: Configuration

AnyBudy - License - C\Users\mel\Documents\AnyBody\AMMRs\ammr\Application\Examples\StandingPosturePredictionWithLoad\Sta.. - O

Window Help

* | StandingPosturePrediction.main.any 4 » x| Model View 1

Main = {

>

Model View 1 | Chart 1 Data View

Dlia @ Q1%

#include "Model/BodyModelConfig.any"

// Using your own Mannequin.any file in the Model f
#include "Model\Mannequin.any"

// Include default human model
#include "<ANYBODY_PATH_BODY>\HumanModel.any"

AnyFolder InputParameters ={
//Model can be loaded with both a force and a wei

AnyVec3 ForceDirection = DesignVar({e,0.01,-1});
AnyVar ForceMagnitude = 18@; //this is the initis

//Initial value of handforce as a function of tin
//These lines should generally not be changed, thw
< >

Main Ln1 Col1

QOutput

1.0) Inverse dynamic analysis...
1.0) ..Inverse dynamic analysis completed

v
<

sasse|] suopaun 4
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New: Component based view
of the model with search...

Components > o x

€« > 'g.j, longus

=R HumanModel.BodyModel Right.Leg
&! Mus.FlexorDigitorumLongus

&! Mus.FlexorHallucisLongus

& Mus.ExtensorDigitorumlLongus
&! Mus.PeroneusLongus

&! Mus.ExtensorHallucisLongus

&f Mus.AdductorLongus

- HumanModel.BodyModel Right.ShoulderArm
---% Abductor_Pollicis_Longus

% Extensor_Pollicis_Longus

---% Extensor_Carpi_Radialis_Longus

---% Palmaris_Longus

---% Flexor_Pollicis_Longus

-1 HumanModel BodyModel LeftLeg

[ 0% HumanModel. BodyModel Left.ShoulderArm

Experimental




Model Repository

* Updated body models
> New deltoid implementation AnyBody Managed Model Repository
o New scapula-thorax contact mechanism.
o Many improvements and fixes

0 = (]

Main =

* New BodyModel configuration plugin € vouas rotatas setus

#include "ModelSetup.any"

7/ Include environment model
77/ e.9. global reference, forceplates etc.
#include "EnvironmentModel .any"

[ ) N m d | m I 77 Configure and include the human model
eW O e exa es ¥ #include "<BODY_MODEL_CONFIG_FILE>"

o #include "<ANYBODY_PATH_BODY> HumanModel .any"

#include "BodyModelWithoutMuscles.any"

000 00

o Knee simulator
o Standing model template
o Standing posture prediction model
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How do | get the new Model Repository?

File  Edit View  Operation

E F | BB i Replay: [uf
Model v 1 X
Model Operations  Files
e« > %7
£ ModelSetup
| HumanModel
! EnvironmentMaodel
- Studies
£ DrawSettings
H--#% RunParameterldentification
#-#% RunAnalysis
ok LoadAndReplay

Information v 0 X

AnyMainFolder

Model Tree:
Main

AnyScript Location:
AnyMoCapMaodelany (Line: 12)

Ready

AnyBody - Standard License - C:\Users\mel\Documents\AMMRs\ammApplication'\MocapExamples\Plug-in-gait_Simple\FullBody.main.any - O *

Tocls  Window | Help

@RS W MO A RS ["'E A& AnyBody Assistant...

E E ﬂ:ﬂ ] Tutorials

FullBody.main.any

#include "../

AnyScript Reference
AMMR Documentation

Runfnalysis.InverseDynamics

19z

ess.Main.any 4 b x| Model View 1 vy ax
5

Model View1  Chart 1 Data View =

// Enter and Online docw

#path MOCAP_T Demo..

// Enter and

#path MOCAP S Checkfor U
Registration

/{ Enter and )

#path MOCAP_L| License Agn
Release Mot

// Include th
#include "(AN‘M

L4
Main

Qutput

##2# Macro command : InverseD'ynarI
1.0.0.2) .. Kinernatic analysis complete
1.0.0.3) ...Dependent variables are fully
1.0) Inverse dynamic analysis...

< ]

A% AnyBody Assistant

Getting Started  Recent *.any files Recent project files Demo  About

Demos and model examples

Follow the installation,/re-installation link below to acquire a repository of AnyBody demo models.

If installed properly, you should see a full list of available models on this page.

You can always reinstall the demos to revert to the original demos,
Do not use the demo models for important work. Make a copy first.

The AnyBody Repository Demos
This an installation of the AnyBody Managed Model Repository (AMMR) for demo purposes only.
Install the demo repesitory by clicking this link,

Open AnyBody Assistant on startup

Close




What is new?

anyscript.org/ammr-doc

Bl Changelog — AMMR X +

& C Y & nhtipsy//anyscriptorg
@ Caution: The default leg model has changed in AMMR 2.2 (from \ AMMR v2.21 Documentation » About the AMMR » previous
TLEM1 to TLEM2). To force the old leg model use: «
#define BM_LEG_MODEL _LEG_MODEL_TLEM1_ Changelog
— | @
@ Caution: The default leg model has changed in AMMR 2.2 (from
TLEM1 to TLEM2). To force the old leg model use:
MODEL REPOSITORY #define BU_LEG MODEL _LEG_MODEL_TLEM1_
Quick search
= AMMR 2.2.1 (2019—05—13)
Table of Contents o0 e osrers
Welcome to the AMMR document
Getting Started with AMMR Fixed:
Configuring the Bady Model
The Body Models * Fixed a symmetry issue with Scapula scaling in the _SCALING_XYZ_
About the AMMR B sceling lav
Creating a Human model from sct « Fixed a bug in the Knee Simulator example regarding an extra
) , Introduction to Scaling tibiofemoral AnyForceSurfaceContact .
{hanool ¥ * Fixed a bug in how the Conoid driver scales with scapula size.
CnNangeiog & P
=~ = GEENBEBANS « Fix bug in reference axes for SacrumPelvis Moment measures in
G selected output. Thanks to Divyaksh Chander from 7 Politecnico di
Contribute to Mode EVE[OPF? TOFII’]O for fi)(lng thIS
Legal. Trademarks and Coovris ... P . M
13




Shoulder improvements

* New deltoid wrapping implementation

o The work of Marta Strzelczak from ETS in Montreal
[Strzelczak et al. (2018)]

o Old implementation can be enabled with:

#define BM_ARM_DELTOID_WRAPPING OFF

* Rhythm to control Sterno clavicular axial rotation

* New scapula-thorax kinematics

o Still testing -> must be enabled explicitly.

o Solves problem when ribs becomes individual segments.

Strzelczak, M., Lund, M. E,, Sins, L., Mickael, B. & Hagemeister,
#define BM_ARM_THORAX_SCAPULA_CONTACT _MULTIPLE_POINT_CONTACT_ N. A new wrapping approach for the deltoid muscle
modelling. in The Proceedings of the 20th Biennial Meeting
of theCanadian Society for Biomechanics (2018).



BM Plugin - O X

Settings Body  Legs Arms  Trunk  Scaling Mannequin Drivers  Advanced About

lE AnyBody - Standard License - C\Users\mel\Documents\AMMRs\armmr\ Application\Examples\StandingModel\StandingMo...  — O X
File Edit View Operation Tools Window Help
; = .
I R ™ T g1 A¢ 50 75 - [ load | Execute: W » M RunApplication - . . . . - -
1 M -
== 3 B Replay BFBLEL 0 : Active Tools: Main.HumanModel: Configuration
2
Active Tools: DMainHumanMDde\‘. Configuration II'
= tandingModel.Main.any |BodyModeJConfiguralion.any 4 v x  Model View 1 v ax g?
a -
Model Files #include "libdef.any" A | Model Vi.. Chart1 DataView g nght Leg [+ Left Leg
]
€0 o Main = Qz, iq Q Type: | TLEM Leg ~
Main { - L
+ HumanModel // BodyModel configuration: {y_l
2 Model #include "r'bdelfBodyr'bdelConfiguration.any“| @
T 0 Study v
4 ## RunApplication // Include the Human model from AMMR
: DrawSettings #include "<ANYBODY_PATH_BODY>\HumanModel.any" ®
5
&
[/ Define your models posture or movement =
#include "Model\Manneguin.any"
Information v ax
// Compose the model used by the study
{
AnyMainFolder // Center of Mass (COM) position in the eround YZ plane ¥
)| < >
Model Tree: Main Ln6 Col 46
Main Output v x
AnyScript Location: Days until license expiration: 0 -
StandingModel.Main.any HostlD: 54ee758fcec3
(Line: 3) Server Hostname: bt
( 3) . >
Ready
Restore Default Values | Apply History: Apply Close




ANYBoDY

TECHNOLOGY

New Model Examples:

anyscript.org/ammr-doc

AMMR v2.2.1-beta Documentation » previous next toc index

Application Examples

LJ
In the repository, you can find musculoskeletal applications from a wide area of interests. These
models are from various AnyBody users, and all demonstrate features from the AnyBody Modeling
System.
MODEL REPOSITORY Y

@ Note: All examples are powerful computational models where variables of interest have been
Quick search biomechanically checked to make sense. However, when modifying or using models for other purposes
results may occur that cannot be interpreted by anatomical or physiological considerations.

Table of Contents - P .
Welcome to the AMMR documentation! Dally aCtIVItleS and ergonomlcs
Getting Started with AMMR
Configuring the Body Model
The Body Models

Daily activities and ergonomics i~ .
Motion Capture and gait analysis N
Orthopedics and rehab L — .

Other examples
Sports Squat Hand cranck model Pedel demo simple
Validation

Creating a Human model from scratch

Introduction to Scaling . Kn ee SimUIator
‘ Standing Model -

: K Model Posture Prediction Model
. . h

Seated Human Lifting Model Standing Model

Airline passer{ger Pedel demo Free posture Models




Updated Standing Model

Easy to configure

Easy control of foot position

// Positioning of the right and left feet.

// Ground-foot constraints can be excluded with:

// #define EXCLUDE_FOOT_CONSTRAINTS

Environment.GlobalRef.RightFootPrint = {
AnyVec3 HeelPosition = {-0.08, 0, 0.14};
AnyVec3 ToeDirection = {1, 0, 0.1};

};

Posture controlled by
soft Mannequin drivers

Full Ground reaction Force Prediction

Center of Mass balance driver

// Center of Mass (COM) position

// COM balance driver can be excluded with:
// #define EXCLUDE_COM_BALANCE_DRIVERS
AnyVector CenterOfMassXZ = {0,0};




New Knee simulator example

Ligaments
Exteenal Loag User defined settings \r
——1Hip slider segment [ &@randvehabeagandataset + Kansas knee

#define DEF_KNEE_FLEXION_MAX 60

Quadriceps #define DEF_HIP_AXIAL_LOAD_MIN 200
actuator #define DEF_HIP_AXIAL_LOAD_MAX 200

Femur
segment

Tibiofemoral
Contact

#include "Input/Ligament_Properties.any" ,
Ligaments

Patella

segment oy bigamaptbysdlapropertiesmatics to
simlilgte Srantitosie Rhé¥ implant model g

#ifndef k_aPCL

/ Tibia * Mowverentsgoverned by:
- segment #endif

o Contact surfaces

#ifndef er_aPCL
addigasnendpstructures

#tendif

Ankle slider
segment




New Standing posture prediction

* Predicts posture based on external loads

* Fixed object weight or force vector

AnyVar ObjectWeight = 9;

#define LoadInRightHand 1
#tdefine LoadInLeftHand 1

* Load model, click/drag widgets, release to
run analysis: |

o Minimize joint torques
o Balance drivers (keep CoP within foot stance
area)

* Please note the speed of the video was increased for viewing purposes.
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What can you expect in 20197

Updated Glasgow-Maastricht Foot Model Thoracic model

_ Moving axis knee Addon
with MoCap

Z




Contents lists available at ScienceDirect

I of Biomechani //---Insert the following before <ANYMOCAP_MODEL>-----------------
journal hj::)::l:wiw.ell::\l/—ir:ffoma/:t:fi/ibiomach // De-Fine r‘ight/left/bo-th knee jOintS
SEVIER www.JBiomech.com

#define BM_JOINT TYPE_KNEE_RIGHT _JOINT TYPE_USERDEFINED
#define BM_JOINT_TYPE_KNEE_LEFT _JOINT_TYPE_USERDEFINED

Development and validation of a subject-specific moving-axis
tibiofemoral joint model using MRI and EOS imaging during a

quasi-static lunge // Include Moving-axis knee joint Addon

CM. Dzialo**, PH. Pedersen”, CW. Simonsen®, K. Jensen®, M. de Zee, M.S. Andersen” #include "<ANYBODY_PATH_MODELUTILS>/MovingAxisKnee/AddOnKnee.any"
ementof Detanedie g AbE s Pt ool 18- DA 3000 iy DeneE [/ ======mm e mmamccmemmc-ecc-cemmmecmcmmcmemme-ecaa--
©Department of Radiology, Aalborg University Hospil vej 18-22, DK-9000 Aalborg, Denmark

4 Department of Health Science and Technology, Aalborg University, Fredrik Bajers Vej 7D, DK-9220 Aalborg. Denmark

0002 e 18 'H ‘Dem|
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INDUSTRIES SOFTWARE SERVICES EVENTS DOWNLOADS CONTACT

www.anyscript.org
o . . SHORTEN TIME TO MARKET
°© Wlkl, Forum, RepOSItOrIeS AnyBody simulations help you design products that

are optimized for human use

Events: ACCELERATE YOUR BUSINESS
Now: ICRA 2019, Montreal, Canada & %
Orthopedics ‘ m_Automotive

23-24 May: Seminar - From Mimics segmentation to MSM modeling

28 Jul: TGCS 2019 - 1SB satellite conference m l ,W“
Workshop on knee osteoarthritis and knee cartilage mechanic i
Assistive Devices Aerospace

31 Jul- 4 Aug: International Socienty of Biomechanics 2019 -
Calgary, Canda.

Ergonomics

&Y Meet us? Send email to sales@anybodytech.com
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Time for guestions:

AnyScript forum X +
& C & https//forum.anyscript.org
ANYSCrig]
FORUM
‘ all categories » H all tags » ‘ Latest Top
Category Topics Latest
Main Forum 19 / month Error when loading C3D
1
This is the category for discussion model 1h
about the AnyBody Modeling W Main Forum
System and problems with
models -
Misalignment of robot )
joint and human joint
Announcements 2 o ! ! 8h
B Main Forum
Big and small news AnyBody
Modeling System, and Model )
Repository (AMMR) Changing the
G TrailFileName with AnyPy 0
Blog comments 1/ month Tools 21h
) ) ) B Main Forum
This category is for collecting
discussions from blog posts on
AnyScript.org. Do not create new Request for c3d2any.exe .
topics in this category. They are * and gaitapplication2 exe
created automatically when & Main Forum
people comment on blog posts.
5 Node Orientation 1
1 M Main Forum  kinematics 9d




