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« Small company in Northern Denmark.

* Long expertise in biomechanical simulations

* Business areas:
o Maintain/sells AnyBody Modeling System
o Training / Support
o Consultancy projects/services

¥ Getin touch? sales@anybodytech.com

1 Who is AnyBody Technology?
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Spin out from biomechanical research
at Aalborg University.
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New AnyBody release
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ANYBoODY
Modeling System

Version 7.4.

mAnyBUdy - License - ChUsers\mel\Documents\AnyBody\AMMRs\ammr\Application\Examples\StandingPosturePredictionWithLoad\Sta...
File Edit View Operation Tools Window Help
EEvErEal D 1 AR g1 A¢ 5% 75 - [ Load : Execute: » »I RunApplication

=

FR { Replay: 5] FIEIE ¢ o

> | B

=2
€2z : #include "Model/BodyModelConfig.any"

i o’

= Main A
HumanModel // Using your own Mannequin.any file in the Model f
InputParameters #include "Model\Mannequin.any"
Model

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

»» WidgetOperation
»» RunApplication
. DrawSattinas

AnyFolder InputParameters ={

. //Model can be loaded with both a force and a wei
B TAx AnyVec3 ForceDirection = DesignVar({@,0.01,-1});

AnyVar ForceMagnitude = 100; //this is the initis

//Initial value of handforce as a function of tim

AnyBodyStudy //These lines should generally not be changed, thwv
< >
Model Tree: Main 1 Col1
Main.Study
Qutput

AnyScript Location: 1.0) Inverse dynamic analysis..

StandingPosturePrediction.main 1.0) ..Inverse dynamic analysis completed
(Line: 124) v
<

Ready

- [m]

A ain. HumanModel: Configura:
Model ~ & X | StandingPosturePrediction.main.any 4 b x| Model View 1
Model Files Main = { A | Model View 1 Chart1 Data View
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sassen suoRoun 4

S[eqo|D

Just released

ANY

MODEL REPOSITORY

Version 2.4.
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How to get AnyBody?

(3] httpsy//www.anybodytech.com/|

< G 51 httpsy//www.anybodytech.com/resources/customer-downloads/ A 98 rﬂ 3 @ - ] X |

O
Ay ANYBODY INDUSTRIES * PRODUCTS * EVENTS RESOURCES~ CONTACT~ LOGIN [REGISTER* Q& in ¥ f
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Customer Downloads = Yo

Download installers for the AnyBody Modeling System

Title Version Download

AnyBody Modeling System (64-bit version) 7.4.0.8782 2. May 2022 851.73 MB 4 I

AnyBody Modeling System (64-bit version) 7.3.4.8518 5. July 2021 881.28 MB Download




Model repository

What is new in AMMR 2.4
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How to get the model repository...

o Bundled with AnyBody

+

& github.com/AnyBaody/ammr r i

@ Zencdo s
Search or jump to... Pulls Issues Marketplace Explore
i « > cCc 4 O Senen
o Archived on zendo.org
& AnyBody/ammr Private ©Unwatch + 5 TSt 2 ¥ Fork 3
<> Code (D) Issues 7 il Pull requests 10 (¥) Actions [ Projects () Security ses
o Development repository on Git| ¥ iversions
. Access Right
(e}
Bleeding edge models P master ~ Gotofile  Addfile~ About 2
o Semi-private repository on GitHub L open (1) .
Open library of
* melund Merge pull request #5335 from An... [« « 4days ago YL) 2,204 musculoskeletal models
File Type and examples ready to
.github/workflo...  Only run tests on new wrapping wit... 16 days ago be used with the
S zip (1) .
o _— R AnyBody Modelling
. Application Update subject initial guess values f... 4 days ago
Apply for access here: PP i ' ° R0 S stem.
https://grthUb.Com/AnVBOdV/ammr'dOC b words Body revert torus rotation 5 days ago —
Docs Update doc application images 4 days ago
(J AnyBody Mg O Rezdme
System (1) Tests Update test files for doc image gene... 4 days ago
https://zenodo.org/recd AI& View license
Tools Add missing plugin files 5 days ago

[ P [P



https://github.com/AnyBody/ammr-doc
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Model Repository (version 2.4.1)

AnyBody Managed
Model Repository

Version 2.4.1

A
o Many contributions on GitHub from external users MMR S |

IMain

* Development since version 2.3

o 80+ pull requests

| 7/ Mocap related setup
| #include "ModelSetup.any"

* New model examples and improved body models (AR i g —

] #include "Environmentl M d 1. y

7 C nfi igu and clude the human model
clude <BODY MODE]’. CONFIG_FILE>"

clude "<ANYBODY_PATH_BODY> HumanModel .any"
clude "BodyModelWithoutMuscles.any"

B N
!—"!-‘i-‘

* Many fixes and tweaks to performance
and robustness
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What is new?

Highlights:
1. Many new examples AMMR :
2. Automatic tool for video creation N (P——

3. Host of smaller fixes/changes
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New lifting examples

* Box Lift MoCap example Model

o Shows how to connect MoCap model with environment.

* Two concept models for exoskeletons

1. Explorative model -> See webcast
2. Example of a simple trunk exo
Added/created by: EXOSkE:e:?nnolcgncept Trunk exoskleleton
Dr Divyaksh (Dave) Chander X exampie
. . - See webcast by:
Exoskeleton/Biomechanics Specialist Prof. John Rasmussen
>4 AnyBody Technology.

Aalborg University
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Optimizing MoCap model positions

* Inertial MoCap Models (Xsens / BVH)
o Align inertial models with environment

o Constrains hands/feet to positions in
time/space:

New class template tool:

OptimizeBVH Origin BVH Origin Modifier (HUMAN SEG = "LFOOT") =
{

Active_Time_Start = 0.8;

Active Time End = 08.4;

Target_Position = {8.5,8.8,8.8};

Target Orientation= RotMat({@*pi/188,x);

1

Added/created by:
Dr Divyaksh (Dave) Chander

Exoskeleton/Biomechanics Specialist
>4 AnyBody Technology.
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Other new examples:

SIMPLE KNEE FORCE ESTIMATION TOOL FOR MODELING FEMORAL TORSION

.~
>w O]
~
e N
4
q

med

E’ar = (Fmra." : lmed - Mroral)/(f.'ar + lrmecl')
Fmed = Eoml - E’ar

Created by Dr. Enrico De Pieri
o Previously at: University of Basel Children’s Hospital (UKBB)

o Currently: Zimmer Biomet

ide Cite his work if you can use the tool
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> Application Exam
Daily activities and ergonomics

=
DIEs

Motion Capture and gait analysis

Orthopedics and rehab

Other examples

Sports

Validation

e g L S I S

L

| E Application Examples — AMME X | 4=

<

https://anyscript.org/ammr-doc/beta/auto_examples/ADLs_and_ergonomics/plot_PedalDemo.

C 3 https;//anyscript.org/ammr-doc/beta/auto_sxamples/index.html A 6

AMMR v2.4.1-beta Documentation » Application Examples

ANy

MODEL REPOSITORY

Quick search
Go

Table of Contents
Welcome to the AMMR documentation!
Getting Started with AMMR
Configuring the Body Model
The Body Models
» Application Examples
Daily activities and ergonomics
Motion Capture and gait analysis
Orthopedics and rehab
Other examples
Sports
Validation
Creating a Human model from scratch
Introduction to Scaling
The AnyMoCap Framework
About the AMMR

previous

Application Examples

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.

@ Note: All examples are powerful computational models where variables of interest have been biome-
chanically 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.

Dalily activities and ergonomics

This model demonstrates the
construction of a foot pedal
example.

Squat Hand cranck model Pedel demo simple Seated Human

|

phx-glr-auto-
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Body model changes:

Improved oblique muscles
More latissimus branches
More realistic neutral scapula posture

Simplified implementation of
elbow/forearm joints

Multiple smaller fixes and changes...
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Thanks to Johanna Menze
(University of Bern)

A

1 5 3
New structure Old structure
B0 = nt

[+~ ‘&, SternoClavicular)oint -1 SCRot

a_ AcromioClavicularloint SCLin

a_ GlenoHumeralloint -8 SCLinCon

GHReactions ACRot

a_ HumeroUlnarloint ACLin

HumeroRadialloint h ACLinCon

a_ ProximalRadioUlnarloint GHRot

-4 DistalRadioUlnarloint -8 GHLin

a_ WristlointFlexion GHH_EECHDHS

T WeictHlnintNadatinn ﬁ. GHLinCeon

- FE

-

P5RotProximal
PELinProximal
- PSProximalConstraints

—l-l DCDrAvwirmmalRearEmres
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e Study.VideoTool Create_Video |v| b Execute * W
Study.Kinematics
Study.Inverselynamics
. Study.VideoTool.Create Video
New video tool e R
* Included in many model examples , ,
// Include functions to generate a video:
// -> Run ~Study.VideoTool.Preview to preview . . =
e  Make MP4 videos with one click // -> Run “Study.VideoTool.Create Video™ to gendq E- VideoTool
#include "Model/CreateVideo.any"™ | i #  VideoMame
| | f id 5 #  VideoResolution
[ )
New class temp ate tor video creation . _____ ¥ (ConstantRateFactor
----- % VideolnputScale
* Repeatable and configurable VideoLookAtCamera VideoTool (UP DIRECTION =) = | 7 ¥ VideoCodec
e @ VideoStartFrame
// Change this to give the created video a differen{  i.J ¥ Overlaylmage
VideoName = ANYBODY NAME MAINFILEDIR; | i @ OverlaylmageScale
/{ The resolution and aspect ratio of the video | 7 ¥ VideoPathFFMPEG
VideoResolution = {728, 1880}; | i # VideolnputFrameRate (Editable®)
/) . ] ] ] 1 #  VideoOutputFrameRate
Create frames in twice the video size and scale .
// is created. This gives much better videos. Espec] i o VIdEGGUtpUtPEth. _
videoInputscale = 2; 1 & CameralookAtPoint (Editable®)
----- #  CameraDistance (Editable)
i "u"idEI?I codec used in FFMPEG wvideo creation. | i | @  CameraFieldOfView
// The inlcuded FFMPEG only support free codecs (LG < .
/{ executable in AnyBody's install directory to enaj {7 #.. CameraDirection
videoCodec = "libvpx-wpe™; | i % CamerallpDirection (Editable)
T . T #  BackgroundColor (Editable)
The point the camera focuses on @ -
Cameralook&tPoint = Main.HumanModel.BodyMedel. . Trunk] i " C?untafgdﬁameﬂ
----- @ GifResclution
// The wvertical field of view in meters at the 'Camy  i.. #  GifOutputFrameRate

CameraField0fView = 2;

A Tha AHAercarcrdamm suabie ~ln e crameamr=s 2 ) = ad
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What else has changed?

* Improvements/bugfixes.... anyscript.org/ammr-doc

Welcome to the AMMR docume X | - - @O x ‘

o Improvements to muscles/wrapping surfaces L 5 e E—— Y
[} Sta bility improvements for Moca p mOdels. AMMR v2.4.1-beta Documentation » Welcome to the AMMR documentation! previous next toc index A‘

Welcome to the AMMR documentation!

+50 different improvements/bug fixes o
N Y The AnyBody Model Repository (AMMR), is an open library of musculoskeletal models and examples

ready to be used with the 2AnyBody Modeling System.
MODEL REPOSITORY "
(" See also: What's new in AMMR 2.4.1

Quick search
Go @

Table of Contents )
Welcome to the AMMR documentation! '.'j:- . r A
i (v See also: What's new in AMMR 2.4.1
Configuring the Body Model
The Body Models
Application Examples
Creating a Human model from scratch

Introduction to Scaling
The AnyMoCap Framework
About the AMMR

The AnyBody Model Repository is a unique open collection of human
body parts.

The AnyBody Managed Model Repository consists of two parts:



File Edit View Operation

RRURE[ XD
o= 3

EES

Model v o x
Model Files
€2 -7
=0 Main ~
HumanModel
InputParameters
Model

- Kinematic_Pre_Study

= SN

- k¢ WidgetOperation
-## RunApplication

- B - B B - -

NrawSettinns v
Information v o x
A

AnyBodyStudy
Model Tree:
Main.Study

AnyScript Location:
StandingPosturePrediction.main

(Line: 124) WV

Ready

A& 5

M { Replay: [l [EDEBE: o0

: Active Tools: Main.HumanModel: Configuration

Tools Window Help

7 - [} Load : Execute: » I RunApplication

StandingPosturePrediction.main.any 101F X

Main = { ~
#include "Model/BodyModelConfig.any™

// Using your own Mannequin.any file in the Model
#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({0,0.01,-1});
AnyVar ForceMagnitude = 108; //this is the initis

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

Ln1 Col 1

@AmyBody - License - C\Users\mel\Documents\AnyBodyAMMRs\ammrApplication\Examples\StandingPosturePredictionWithLoad\5ta... - [}

Model View 1
Model View 1 | Chart 1  Data View

2B $lia o’ XS

ANYBO0oDY

AnyBody Modeling System

What is new in vesion 7.4

L Modeling System

sasse|) suoRauUn4

Bl ]
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New AnyScript syntax: ? ?=

go

7.4
Release Theme:

Improvements to pre-processor logic

> Making it easier to build models

> Making it easier to use the Script
More powerful class templates

Bugfixes / Improvements

® L FH




New AnyScript Syntax!

The optional assignment operator:

Inspired by syntax in JavaScript & CH...

Assigns a default value which can be
overridden.

ANYBoDY
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// MyValue defaults to "1 if not initilized elsewhere
AnyVar MyValue ??= 1;

// Optional assignment also works for class members
AnyRefNode AnatomicalFrame = {

sRel ??= {0.2, 0.0, 0.0};

viewRefFrame.Visible ??= On;

}s
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* This PC » Documents : AnyBody74x @ AMMRNZAT 3

Why is ? ?= useful? AMMR /
Body

* No need to change body components directly

* User changes are localized to applications.
[ libdef.any

* Makes it much easier to update the model
repository (AMMR).

# This PC » Docurments @ MyModel

[ libdef.any

Model?2

MyModel

Main =

/7 Mocap related setup
#include "ModelSetup.any"

/ I clude t mod 1
e.q. gl 1 f forc e::latea etec.
# clude "Environmen tM d 1.any"

// Configure and include the human model .
#include <BODY MODEL CONFIG_FILE>" IQ |||::|de‘l:.ar13,r
#inclu d <AN‘IEODY PATH BODY>/H umanblodel .any”

clu

— — Model?2
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I/mprovement to preprocessor

 What is the preprocessor?

. . #define SIDE "Right"
o Code which is processed before Only numbers and

AnyBody constructs the model. » @ strings were allowed
o Similar to the C/C++ preprocessor
o #if #else #include #define felse

#tendif

New in AnyBody 7.4...
Arbitrary identifiers

#define BODYPART Right.Leg.Seg.Foot are now allowed

#if BODYPART ==(Right.Leg.Seg.Thigh

#endif
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More flexible #class templates

* What are class templates:
o Allow code encapsulation.
o Allow code reuse

Class definition: (Must be outside Main)

#class_template CreateCustomGlobalRef

{
AnyFixedRefFrame GlobalRefFrame =

{

viewRefFrame =
{
Visible ??= On;
RGB ??= {1, ©, ©};
}s
}s
};

TECHNOLOGY
Class usage:
Main =
{
CreateCustomGlobalRef Globall = {};
s
rModeI v 0 X X
_ Note: The Globall is a folder!!
Model Files
€ >0 Y =7
= .
5.0 Globall Previously class template could
- GlobalRefFrame only be folders
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More flexible #class templates

* Now: class templates can be any type:

#class_template CustomRedAnyRefNode (__CLASS _=AnyRefNode) = #class_template CustomGlobalRef(__CLASS__=AnyFixedRefFrame)
{ [} J { .
viewRefFrame = { Y viewRefFrame =
Visible ??= On; {
RGB ??= {1,0,0}; Visible ??= On;
}; RGB ??= {1, ©, ©};
>
}s }s
}s
'Mndel v 0 X Main =
{
Model Files
CreateCustomGlobalRef Globall = ;
€ 2Ny =7 s
=
EI Glaball CustomGlobalRef Global2 ={};

. @ GlobalRefFrame
- . Global2

I




More flexible #class templates
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 New implicit _ NAME__ argument.

#class_template CustomClass =
{
// variable with the name of he paren
AnyString self _name = #__NAME__;
// Object point to the parent obje
AnyObjectPtr this= &.__NAME__;

Holds object name when
class_template is used.

I%;

* Small improvement, but important to
model builders

e Updates to Editor interface:
o Custom class templates are now syntax highlighted !

o ‘Right click” menu -> “Go to Class Template”

// Marker on the Left Posterior Superior Iliac

CreateMarkerDriver LPSI (
UseC3DWeightResiduals = ON,
MarkerPlacement=Trunk.SegmentsLumbar.PelvisSeg,
OptX=0FF, OptY=OFF, OptZ=ON,
UseC3DWeightResiduals=0N

)= A
sRelOpt = {-©.145,0.02, -0.04};

¥

// Marker on the Right Posterior Superior Iliac

CreateMarkerDriver RPSI (
MarkerPlacement=Trunk.SegmentsLumbar.PelvisSeg,
OptX=0OFF, OptY=0FF, OptZ=ON,
UseC3DWeightResiduals=0N

)= Ao
sRelOpt = {-8.145,8.02, ©.04};
s
// Marker on the Right Anterior Superior Iliac
CreateMarkerDRS O ez
MarkerPlacem ndae "¢ lisseg,
UseC3DWeightR: Redo
) =A )
sRelOpt = {0.1 ¥ | Cut Ctrl=X
I ! | copy Ctri=C
&  Paste Ctrl=V
é/ M:P;e'ﬂkonDth' Format Indentation ait-Fg |2
reateMarkerDri:
MarkerPlacemel  Find.. ctri=F |isSeg,
) US?CBDNe1ghtRc Replace Ctel+H
;RelOpt - {o.(  FindNet. F3
}; 5 Findin Files... Ctrl=Skift=F
Locate in Model Tree F12

Go To Class Template
Help

Jump to template definition
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What else has changed in AnyBody:
im} AnyBody Relesse notes — AnyB: x| = - 0 X
<~ (S (@ Fil | CyProgram%20.. A" g rp > o B o
IE AnyBody - Standard License - Ch\Users\mel\Documents\AMMRs\ammn\ Application\MocapExamples\Plug-in-gait_Simple\FullBody_GRFPrediction.any - O *
AnyBody Manuals 7.4.1 documentation » AnyBody Release notes previous index
‘ File Edit  View Operation Tools
sidebar » AR s W YO A -  Execute: W > Pl |Main.RunAnaIysis.In\rerseDynamics v|
: 5 B EM ¢ Replay f 192
AnyBody Release notes . FullBody_GRFPrediction/any | 4 b x| Model View1 Rz
| Cperations  Files kinclude "..J’li%def.any“ Model View 1 Chart 1 Data View =
o
3

| | HEiP it Trial Specific Data in this file: (-3') IQ :Q: YQ;)

AL_SPECIFIC_DATA "Setup/TrialSpecificData_GRFPrediction.z

- - A.é. A”}'E‘Dd}' Assistant... it Subject-Spcific Data in this file: 12}
AnyBody, v.7.4.1 (30-05-2022 ject-Sp
? JECT_SPECIFIC_DATA "Setup/SubjectSpecificData.any” g-;
Tutorials it Lab-Specific Data in this file: -
AnyBody, v.7.4.1 provides minor fixes to the AnyBody Modeling System as well as new AnyScript AnvScriot Ref _SPECIFIC_DATA "Setup/LabSpecificData.any”
language feature (optional assighment) which was not ready when 7.4 was and hence arrives a bit AT L =TS AnytioCap Frameork =
delayed. The included updated AMMR (v.2.3.4) contains mostly bug fixes. Please see the AMMR AMMER Documentation [focAP_MODEL>" %

documentation for a full changelog.

Online docurmentation ...

AnyScript Language:
. . ) Demao...
e New syntax ?2= for optional assigment of AnyValue objects. The new operator can be used
inplace of the normal - assigment for all AnyValue objects. It works like assigning a default Check for Updates...
value to the variable and allowing the value to reassigned somewhere else in the script. >
Registration... n1 ol

/{ MyValue defaults to "1° if not initilized elsewhere License Agreement...

AnyVar MyValue 22= 1; d : InverseDynamicView(1:1)> classoperation Main.ModelSetup.Views.InverseDynamicView"Set View" ~
Release Motes alysis completed.
e Ggrafo . = e a-a ariables are fully updated.
/{ This initiize “MyValue™ to 18, hence overwriting the default nalysis.. v
Myvalue = 18; € About AnyBody... =

Ready

The syntax also works on class members where a default value can be assigned. This
features works identical to what is possible inside class templates with the #var prefix.

@ Tip: The 2= is an advanced script feature, which is usefull when creating resuable model

componemts. It allows the user of the component to redefine inputs without needing to edit the

_




ANYBoDY

TECHNOLOGY

Find us: Emun

New Examples

www.anybodytech.com

= A new box lifting MoCap model to help users get started with Xsens based models that interact
with objects in the environment u
= A new morphing tool by Dr. Enrico De Pieri

* Asimple trunk exoskeleton model example| A y B O d y M Od e I I n g
human model. [

« Added a new exoskeleton model example | S 7 4
showing how to apply simulation-driven col y5te I I l .

» Aknee force example model, showing how|
force in model with simple revolute axis kng

« Events, Webcast library, Publication list, ...

www.anyscript.org

L W

o

* Wiki, Blog, Repositories, Forum

New Video Generation Tool

The model repository has a new tool to create high quality videos ("*.mp4) with a single click.

What dow S\AMMRs\ammr\Application\MocapExamples\Plug-in-gait_Simple\LowerExtremity. main.any
Help

Load : W [RunAnalysic ~| » Execute »i
eDynamicStudy.VideoTool.Create Video

RunAnalysis

Find the new VideoTool.CreateVideo operation under the study folder. This will automatically run the
21 model, output still frames, and combine them into a video afterwards.

Many of the example models already have this tool enabled. The tool can easily be adapted/copied to
other models. Look, for example, at the CreateVideo. any file in the MoCap model examples.

It is possible to control all aspects of the video like resolution, speed, camera positions, overlay icons
etc. Here is an example of video (720x1080) generated with the tool.

[z Meet us? Send email to sales@anybodytech.com

y'__| Want to present? Send email to ki@anybodytech.com
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Time for questions:

AnyScript forum X +
& C & https//forum.anyscript.org
ANYSCrig] Em
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




