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File Edit View Operation Tools Window Help
DR e X gl A& 2 5 %LDEU Execute: » »l RunApplication -

Replay: [ [<IBEEE: o

Active Tools: Main.HumanModel: Configuration
Model ¥ 2 % | StandingPosturePrediction.main.any 4 b x| Model View 1 vax
Model Files Main = { A | ModelView1 Chart1 Data View

€2 D=2
=8 Main ~
HumanModel // Using your own Mannequin.any file in the Model f
InputParameters #include "Model\Mannequin.any"
Model
B Kinematic_Pre_Study
e study
»» WidgetOperation
»¢ RunApplication
1 NrawSettinns

#include "Model/BodyModelConfig.any"

Qo Q%]

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

AnyFolder InputParameters ={

v
h //Model can be loaded with both a force and a wei
Information v ax AnyVec3 ForceDirection = DesignVar({e,0.01,-1});

AnyVar ForceMagnitude = 100; //this is the initia

//Initial value of handforce as a function of tim

AnyBodyStudy //These lines should generally not be changed, thw
< >
Model Tree: Main Ln1 Col 1
Main.Study
Output

AnyScript Location:

StandingPosturePrediction.main

(Line: 124) Vv
< >

1.0) Inverse dynamic analysis... ~
1.0) ..Inverse dynamic analysis completed ™

Ready

AmyBody - License - C\Users\mel\Documents\AnyBody\AMMRs\ammrApplication\Examples\StandingPosturePredictionWithLoad\Sta. - [m} X
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Body Loads

* Joint moments
 Muscle forces

e Joint reaction forces




ANYBoDY

TECHNOLOGY

Product optimization design

Movement

Analysis a R\
ANYEODY
Modeling System
\_ & Y J
Assistive Orthopedics
Devices and rehab

July 28th, 2020



ANYBoDY

TECHNOLOGY

New AnyBody release

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

R RS W X S A 57 55 - Y Load : Execute: W » M RunApplication v
g Replay:ﬂ@ﬂ@é 0 AMMR/

ain.HumanModel: Configuration

Model ¥ % X | StandingPosturePrediction.main.any 4 ¢ x| Model View 1 vaox é"
Model Files Main = { A | Model View1 Chart1 Data View %’ i
€N -2 1 D e e’ M —
z¥ . #include "Model/BodyModelConfig.any" _Q (] I_O\J I_x I_x | - }'\[{Eln =
= Main ~ o
HumanModel // Using your own Mannequin.any file in the Model f %Q; I /7 Mocap {elated setup .
InputParameters #include "Model\Mannequin.any" @ A #include "ModelSetup.any
Model ’ “ - )
# Kinematic_Pre_Study // Include default human model /7 Include environment model
E #include "<ANYBODY_PATH_BODY>\HumanModel.any" - 77 e.g. globa:_t reference, forceplates etc.
= #include "EnvironmentModel .any"

»» WidgetOperation
»» RunApplication

199 NrawSettinas e

AnyFolder InputParameters ={

77 Configure and include the human model
#include "<BODY_MODEL_CONFIG_FILE>"

#include "<ANYBODY_PATH_BODY> HumanModel .any"
#include "BodyModelWithoutMuscles.any"

S[eqo|9
0000

- //Model can be loaded with both a force and a wei
Information A AnyVec3 ForceDirection = DesignVar({0,0.81,-1});

AnyVar ForceMagnitude = 100; //this is the initia
Study A ;

//Initial value of handforce as a function of tim

AnyBodyStudy /[These lines should generally not be changed, thwv
< >
Model Tree: Main n1 Col1
Main.Study
Output > o X

AnyScript Location:

. . . 1.0) Inverse dynamic analysis... ~
StandingPosturePrediction.main 3 ;
1.0) ..Inverse dynamic analysis completed
(Line: 124) v v
<
Ready

Version 7.3.
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How to get the new version?

MortenlEnenrat - O *
@ anybodytech.com: Custc X
& C 0O ‘ @ Sikker | https://www.anybodytech.com/downloads/customer-downloads/?no_cache=1 'El| o Fﬂ :
Edit profile  Sign-out -
A N Y B 0 D Y INDUSTRIES SOFTWARE  SERVICES EVENTS DOWNLOADS CONTACT in &
TECHNOLOGY Search e

AnyBody Modeling System

Download installers for the AnyBody Modeling System here.
AnyBody Modeling System (64-bit v. 7.3.1.8217 2020.10.05 939_ Download :
version) Install Guide

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

AnyBody Modeling System (64-bit v. 7.3.0.8065 2020.07.09 915M Download
version) Install Guide

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

AnyBody Modeling System (64-bit v. 7.2.3.7075 2019.11.14 808M Download
A 1 LIS | B I

https:/fwww.anybodytech.com/download.html?did=anybody.alternate_downloac
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AnyBody - License - C\Users\mel\D t5\AnyBody\AMMR: ppli ad\sta. — O X
File Edit View Operation Tools Window Help
DD W 5] A¢ 5 75 B} load | Execute: W » M RunApplication -
Z 5 BF B Replay: [EJEIBIER: 0
ctive Tools: [-*] Main.HumanModel: Configuration
Model ~ 8 X | StandingPosturePrediction.main.any 4 v x| Model View 1 R §
Model Files Main = { A | Model View 1 Chart1 Data View %’
e -2 R . + D e e ”
= #include "Model/BodyModelConfig. any" lq o QS|
=] Main o \l
- HumanModel // Using your own Mannequin.any file in the Model f 3 &
G4 InputParameters #include "Model\Mannequin.any" @
& Model @
-4 Kinematic_Pre_Study // Include default human model
E #include "<ANYBODY_PATH_BODY>\HumanModel.any" )
#¥ WidgetOperation &
8 RunApplication AnyFolder InputParameters ={ s
v
e aasetinas //Model can be loaded with both a force and a wei
Information Sl AnyVec3 ForceDirection = DesignVar({0,0.01,-1});
AnyVar ForceMagnitude = 100; //this is the initie
//Initial value of handforce as a function of tim
AnyBodyStudy ) //These lines should generally not be changed, thv
< >
Model Tree: Main Ln1 Col 1
Main.Study
B Output
AnyScript Location: 1.0) Inverse dynamic analysis... ~
StandingPosturePrediction.main
1.0) ..Inverse dynamic analysis completed
(Line: 124) v v
< >
Ready

New features

IN THE ANYBODY MODELING SYSTEM 7.3




ﬁ 25 % Faster load times
Core system

improvements (74  Faster simulation times

Qa New wrapping algorithm

J More robust muscle wrapping




What is muscle
Wrapping

Idealized objects guides the muscle
paths.




New wrapping algorithm
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Old New 30x faster
* New two step algorithm:

1. Initial solve with penetration

2. Final pushout onto the surface
©

Experimental in 7.3

Defaultin 7.3.1

Default algorithm in 7.2
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Speed improvements

Lower extremity MoCap Inverse Dynamics
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Multiple surfaces gives more options
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Ideas from:

o Lloyd, J., Roewer-Despres, F. & Stavness, |I. Muscle Path
Wrapping on Arbitrary Surfaces. IEEE Trans. Biomed. Eng. PP,
(2020)

Conveniently, from (3), we see that K is block tndiagonal:

-2 1
I -2I 1
K=K r .o +VE. (5
. |
I -21

where V{. is a block diagonal matrix consisting of 333 blocks
which are 0 for knots not 1n contact and Vi ;. for knots that
are. From (1) and (2), we have that
V. . = —K.neVoix,) — K.d Vo[
= _i{t:nknil - ft-,:dkvl‘!@[x;;)_
The last term, — K _d.VZ6(x;. ), while small, is important to
help achieve quadratic convergence in Newton's method.

‘This article has been accepted for publication in a future issue of this joarnal, but has not been fully edited. Content may change prior to final i Citation i ion: DOI 1a.1109TBME 2000 3009922, IEEE

Transactions on Biomedical Engincering

IEEE TRANSACTIONS ON BIOMEDICAL ENGINEERING, VOL. X, NO. X, XXX XXXX 1

Muscle Path Wrapping on Arbitrary Surfaces

John E. Lloyd, Frangois Roewer-Després, and lan Stavness®, Member, IEEE

Abstract—  Objective: Musculoskeletal models play an im-
portant role in surgical planning and clinical assessment of
gait and movement. Faster and more accurate simulation of
muscle paths in such models can result in better predictions
of forces and facilitate real-time clinical applications, such as
rehabilitation with real-time feedback. We propose a novel and
efficient method for computing wrapping paths across arbitrary
surfaces, such as those defined by bone geometry. Methods: A
muscle path is modeled as a 1 frictionless elastic strand
that uses artificial forces, applied T of the
simulation, to wrap tightly around intervening obstacles. Contact
with arbitrary surfaces is computed quickly using a distance grid,
which is interpolated g ally to provid her results.
Results: Evaluation of the thod d ates good accuracy,
with mean relative errors of 0.002 or better when compared
against simple cases with exact solutions. The method is also
fast, with strand update times of around 0.5 msec for a variety
of bone shaped obstacles. Conclusion: Our method has been
implemented in the open source simulation system ArtiSynth
(www.artisynth.org) and helps solve the problem of muscle wrap-
ping around bones and other structures. Significance: Muscle
wrapping on arbitrary surfaces opens up new possibilities for
patient-specific musculoskeletal models where muscle paths can
directly conform to shapes extracted from medical image data.

Index Terms—Biomechanics, musculoskeletal modeling, muscle
i -t signed distance field, geodesic.

1. INTRODUCTION

USCULOSKELETAL simulations are increasingly be-
ing used to quantify the neuromuscular activity in a
range of clinical applications including analysis of ankle [1]
and shoulder [2] injuries and real-time control of prothe-
ses [3]. [4]. Line-based muscle models, represented as mass-

Fig. 1. Muscle strand wrapped around an arbitrary surface.

Simulation of thin strands and cables has been proposed
in computer graphics studies for simulating cable-driven ma-
chines. These include adapted via point techniques [6]. effi-
cient cable-pulley mechanisms [7], frictional contact between
wires and surfaces [8]. and highly constrained cables that
include both contact and routing through tunnels [9]. While
primarily used for abstract mechanical systems, some of these
approaches have been transferred to modeling musculoskeletal
systems, notably for the musculotendon units in the hand [10].

The majority of muscle wrapping approaches in muscu-
loskeletal models, . have been limited to obstacles
described by simple analytic shapes (e.g., cylinders, spheres,
tori) or smooth parametric surfaces. The use of smooth
shapes makes it simpler to compute shortest-distance paths
and ensures smooth path evolution [11]. However, such ap-
proximations may have low fidelity with respect to the true
obstacle surface, e.g. the humeral head and shaft are usually
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Model view persists across reloads
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AnyMainFolder

Model Tree:
Main

AnyScript Location:
Main.any (Line: 9)

Working

|£| AnyBody - Standard License - ChUsers\mel\Documents\AMMRs\ammr Tests\ShoulderTestModeltest_ShoulderTestModel.main.any

-| Il Break *I W

File  Edit View Operation Tools  Window  Help
@@"Hu“‘—’lﬂ:ﬁ A¢ B | 95 - E@LOEdEPFRunTest
P EE S |BF 2 i Replay BIEEPAER: 0
¢ Active Tools: Main.HumanModeI: Configuration
Model * 0 X | test ShoulderTestMedel.main.any lMain.any 4 b X
Model Files //ignore_errors = ['Close to singular position’] -
€307 =
=-17 Main #include "../libdef.any"
HumanModel .
Model #ifndef TEST_NAME
ode #define BM_ARM_THORAX_SCAPULA_CONTACT @
[ Study #define STUDY_TYPE 2
[ Study2 #define TEST_NAME "test_ShoulderTestModel.main.any_
#+ RunTest
DrawSettings #endif
#define BM_ARM_SHOULDER_RHYTHM ON
#define MOVE_PELVIS OFF
#ifndef STUDY_TYPE
#define STUDY_TYPE 2
#endif
Information w 1 X

#include "Main.any”

Main ={

Main Ln 27 Col 24

Output

0.0.0) InitialCenditiens (Operation: Main.Study2.Initial Conditions):
0.0.0) ...Design variables have been updated.

0.0.1) ...Load-time positions have been re-established.

0.0.2) ...Kinematic analysis completed.

0.0.3) ...Dependent variables are fully updated.

0) Kinematic analysis...

£
Kinematics (1/30)

Model View 1

Model View 1 | Chart1 = Data View

SREILLLE S

3
‘CJ

U Rotate (Hold Ctrl+Shift)

Rotate the view.

45

v 0 X

5a858|0 suapaun4

s|eqo|o




Improvements
to user interface

Smoother model view when running
simulations

Model view undo/redo/persistence

New hierarchical model view

New reference manual

[:] AnyBody - Standard

File  Edit View  Operation Tools  Window  Help

I A I R S

= - Eﬁ Load : ¥ Runfpplication

IEEF | RF R ! Replay BWIEHREIDE: 0

¢ Active Tools: Main.HumanModeI: Configuration

Maodel v QX

Model  Files
€ > Y =7

- %
) umanhodel

Model
& Study
#» RunApplication
DrawSettings
Information - 0 X
AnyFolder
Model Tree:

Main.HumanMadel BodyMade

AnyScript Location:
LeftFolder.any (Line: 3)

Ready

lStandingModeI.Main.any ] 4 b

#include "libdef.any"
Main =

1
// BodyModel configuration:
#include "Model/BodyModelConfiguration.any™

// Include the Human model from AMMR
#include "<ANYBODY_PATH_BODY>‘\HumanModel.any™

// Define your models posture or movement
#include "Model\Mannequin.any™

// Compose the model used by the study

AnyFolder Model =

{
// Center of Mass (COM) position in the ground Y
// COM balance driver can be excluded with:
// #define EXCLUDE_COM_BALANCE_DRIVERS
AnyVector CenterOfMassXZ = {8,0};

// Positioning of the right and left feet.

// Ground-foot constraints can be excluded with:

// #define EXCLUDE_FOOT_CONSTRAINTS

Environment.GlobalRef.RightFootPrint = {
AnyVec3 HeelPosition = {-0.€8, @, 8.14};
AnyVec3 ToeDirection = {1, @, @8.1};

1s

Environment.GlobalRef.LeftFootPrint = {
AnyVec3 HeelPosition = {-2.83, @, -8.14};
AnyVec3 ToeDirection = {1, @, -@.1};

Main Ln1 Col1

Qutput

Madel View 1
Model View1 Chart1 Data View

Siafg’] QL e by

b Execute

g 180

O =

M B

* o X

5355E(0 suopauny
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File  Edit View  Operation
I I T R T
{ 5 B B! Replay:
Active Tools: Main.HumanM

AnyBody - Standard License - C

Tools  Window  Help
A& B "E - E&‘ Load
B EARERE: o

odel: Configuration

Do RunApplication

Model w* B X | StandingModel.Mainany * l 4 b X
Model  Files #include "libdef.any" A
€20Y =-2 Main =
E| HumanModel -~ {
st
(-89 Anthropometr include "Model/BodyModelConfiguration.any
- Mannequin // Include the Human model from AMMR
=1 BodyModel #include "<ANYBODY_PATH_BODY>‘\HumanModel.any"
SelectedOu
7 Trunk r’{“ Difine"yo;rlmodels stture“or movement
#include "Model\Mannequin.any
Left // Compose the model used by the study
Mannequir AnyFolder Model =
Interface {
Individuall
I
< >
Information v 1 X
// Center of Mass (COM) position in the ground ¥
m // COM balance driver can be excluded with:
[/ #define EXCLUDE_COM_BALANCE_DRIVERS
- AnyVector CenterOfMassXZ = {@,8};
AnyFolder
/{ Positioning of the right and left feet.
Model Tree: // Gr‘ourjd—foot constraints can be excluded with:
Main.HumanModelBodvMode // #define EXCLUDE_FOOT_CONSTRAINTS
' B Environment.GlobalRef.RightFootPrint = {
AnyScript Location: AnyVec3 HeelPosition = {-8.88, @, @.14}; v
RightFolder.any (Line: 3) < >
Main Ln 18 Col1
Output

Model View 1

Model View1 Chart1 Data View

a -!u’ I IRro rd Z
it E [
“v"'q Q[ x Py

Ready

» Execute

90 1800

O ®

LB |

< &

* o X

5388E|0 suaaun4
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[ AnyScript Reference Manusl

CE M
Hide Back Pt Options

Comterts  |ndex Search

@ Vechanical Objects
@ Drawing and Styling Objex
@ Studies and Operations
() AnyScript Class Index

[] Any3DCbject

[5] AnyAbscissaFolder
[5] Any#ppliedForce

[] AnyBodyCalibrationSti
[ AnyBodyLigamertLen
[£] AnyBodyMusTenLenC
2] AnyBody Study

[51 AnyCamRecerder

] AnyCamera

[5] AnyCameral ook At
[£] AnyCameraModelView
5] AnyChart

(5] AnyChartAwis

[£] AnyChartxisUnit

[ AnyChartCursor

[£] AnyChartLegendFolde

5] AnyChartSerie

[5] AnyChartSere Tt

[5] AnyChart SeriesFolder

5] AnyChartSiyle

[5] AnyChartStyleFolder

(5] AnyChart Text

[£] AnyChart Text Field

[ AnyCompanentDefinic

[£] AnyCorfigFolder
AnyC

AnyRefNode
Type: Creatable
Base Class: AnyPositionedRefFrame

Description:

The reference node is a reference frame rigidly attached to another one. Thus, its position and orientation
are specified relatively to its owner. The node's angular velocity and acceleration are the same as the
owner's (global representations).

[51 AnyCylindricalJoint

[£] AnyDBType

[5] AnyDataFieBase

[E] AnyDesEvalStudy

5] AnyDesEvalStudyOpr

[5] AnyDesMeasure

[£] AnyDesMeasure Type

[ AnyDesStudy
AnyDesVar

[] AnyDescription

[E) AnyDesignDef

[E] AnvDoc

[5] AnyDrawCamera

[E) AnyDrawForce

2] AnyDrawForos Surtac:
< >

Object Members:
Opti Hnitialization Members
o Default
Class Name EvalMoment Description
Value
AnyDrawRefFrame  viewRefFrame Const
Visibility setting.
AnySwitchVar viewRefFrame Visible RuntimeVar wl‘““h[ m o Of
the object.
Opacity setting,
. . . . which specifies
AnyVar viewRefFrame Opacity RuntimeVar o wof LG
the object.
Switch for whether
the
P . . . AnyDrawObiect
AnySwitchVar viewRefFrame Pickable RuntimeVar 7 °" - Or
by clickingitina
model view.
< mea

Q

AnyScript Reference 7.3.0 documentation » The AnyScript Reference manuall » Class reference » previous

AnyRefNode

ANY

REFERENCE

Quick search

Reference Manual
AP
Class reference
Function reference
Globals reference
Environment variables
Errors, warnings and messages

Language

Anyscript™ language
The preprocassor

Inside the AnyBody Modeling System

Technical notes

Demo examples

Other resources
— Back to all manuals

AnyRefNode g

Type: Creatable
Parent class: AnyPositionedRefFrame

Description

The reference node is a reference frame rigidly attached to another one.

Thus, its position (sRel) and orientation (ARel) are specified relatively to its owner. The node’s angular
velocity and acceleration are the same as the owner's (global representations).

Here is simple code block to create a node in a AnyFixedRefFrame which is typically used to define the
global coordinate system. The AnyRefNode can also be embedded in any child objects of AnyRefFrame
(e.g. AnySeg, AnyRefNode ).

AnyFixedRefFrame GlbRef = {
AnyRefliode Node = {
sRel = {0.1, 0, 0};
viewRefFrame.Visible = On;

Optional initialization members

viewRefFrame = {} .
viewNodes = {} -
sRel = {0.0, 0.0. 0.0} .

=
E
o
o)
"
+
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Documentation: Reference Manual

+
. k h ® File | C/Users/mel/Documents/AnyBodySource/anybody Is/refi a %
° Q
u I C S e a rc AnyScript Reference 7.3.0 documentation > The AnyScript Reference manuall » Class reference » previous
AnyRefNode
Type/parent/child links A N . AnyRefNode s
Type: Creatable

¢ ExampleS/SnippetS for Some Classes REFERENCE Parent class: AnyPositionedRefFrame

Sl sesUil Description

Go
() C I a SS m e m b e r d eS C ri pt i O n S Reference Manual The reference node is a reference frame rigidly attached to another one.
& ) Thus, its pesition (sRel) and orientation (ARel) are specified relatively to its owner. The node's angular
Class reference velocity and acceleration are the same as the owner’s (global representations).

e e W 1
» More info on Classes/functions e

Language Here is simple code block to create a node in a AnyFixedRefFrame which is typically used to define the
global coordinate system. The AnyRefNode can also be embedded in any child objects of AnyRefFrame

AnyScript™ language
. —— (e.g. AnySeg, AnyRefNode ).

The preprocessor
Inside the AnyBody Modeling System -
Technical notes AnyFixedRefFrame GlbRef = {

L J AnyRefNode Node = {
Demo examples sRel = {0.1, 0, 0};

viewRefFrame.Visible = On:
Other resources e
«— Back to all manuals B

}
. J

~

p
Optional initialization members

viewRefFrame = {}

viewNodes = {}

sRel = {0.0, 0.0, 0.0}
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New reference manual

IE AnyBody - License - Ch\Users\mel\Documents\ AMMRs\ammr\Tests\ShoulderTestModel\Main.any - O * L] I n th e h el p m e n u °
L]

File Edit View Operation Toals Window Help

MRS W YA A 5 5 - by load e [Studyz.Replay [ eeak | m _
ety — ° Help->Reference Manual

Active Tools: Main.HumanMaodel: Configuration
Model w 0 X || test_ShoulderTestModel.main.any lMa'rn.an'y -2 ]Interface.any 4 P X | Model View 1 * o X T
3
Model | Files Operations A | ModelView1 Chart1 Data View 2
o
2] * e Sg 1 =
€c>2Y -2 //Move Pelwis to test if this will break kin 639 |Q LQ‘ |Y % |1 X |£ y (.lj & “
=55 Main AnyKinEqSimpleDriver PelvisMoverRot ={ .
T e g }[!;ng..rl(in{jeasu;; gr‘;';aﬂain.Humanﬂodel.Bodyﬂodel.lnterfacs o
riverPos ={@,0,0}; i
R #if MOVE_PELVIS == ON . &
[ Study Drivervel ={@, 3*pi, @}; &
B Study2 #else
& RunTest Drivervel ={@,8,8};
DrawSettings #Endlf o
Reaction.Type = {On,0On,0On}; =
1; 8
=
1
1
AnyBodyStudy Study =
Information v 1 X AnyFelder 8Model = .Model;
HumanModel Gravity={@.8, -9.81, 8.0};
nstep = 288;
AnyFolder tStart=8; o .
tEnd=5System.Compatibility.ShortestPathSolvervVersion;
/! werdeterminate salver is needed while usine the &7
Model Tree: < i
Main.HumanModel Loaded Ln 101 Col 11
AnyScript Location: Output v ax
HumanModel.any (Line: 5) ~
0) Replay Operation (Operation: Main.Study2.Replay):
0) Replay Operation (Operation: Main.Study2.Replay): v
£ >
Working Replay [7/1000)
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° B . F 1 . IE AnyBody - License - Ch\Users\mel\Documents\AMMRs\armmr Tests\ShoulderTestModel\Main.any - O X
y p reSS I n g L] File Edit View Operation Tools Window Help
@ @ S X Og A5 i % Load | ¥ |Study2.RepIay | b Execute M H

° In the model tree: selected objects

o |n the editor: cursor on class or
functions.

Active Tools:

Model * o X

Model Files Operations

€2 Y =-

Main

HumanMeodel

Model

#,. CenterOfMassXZ

=" BodyModel

a DefaultMannequinDrivers

Environment
MedelEnvironmentConnecti

7.8 PelvisMaver

- PelvisMoverRot

b0 Study

b0 Study2

i RunTest

)1 DrawSettings

e IO e B

< >

Information * o X

I -

AnyVar ( AnyFloat DesignVar ) J

PEESF BT EC Reply WEEABAEE: 4 P

Main.HumanModel: Configuration

test_ShoulderTestModel.main.any ll\-‘lain.any * ]Interface.any

I #endif
/1 Reaction.Type = {On,0n,0On};
1/ ¥
AnyKinEqFourierDriver PelvisMover = {
Type = Los5ing
Freq = 1.2;

#if MOVE_PELVIS == ON

A = {{e, 1.5 },{0, 8},{0, @ }};
B = {{e, e},{e, e},{e, 1.5}};
#else

A={{e, @ },{e, @ },{e, @ }};
B = {{e, e},{e, 8},{0, 0}};
#endif
Reaction.Type={0n,0n,0n};

b

AnyKinMeasure &ref=.Main.HumanModel.BodyModel.Interface

599
4 x| Model View 1 * 0 X =
3
A | ModelView1 Chart1 Data View =
o
0 T ER N LA A AL 1
[Dlia o” XLkl
(9]
o
@
@
o
@
&
=]
o
=
@

//Move Pelvis to test if this will break kin
AnvKinFasimnlenriver PelwisMoverRot =1 2
< >
Loaded Ln 66 Col 22
Output

~
Model Tree: - - -
MainModel ModelEnvironmentConn 0) Replay Operation (Operation: Main.5tudy2.Replay):
AnyScript Location: . . .
Main.any (Line: 68) s 0 Replay Operation (Operation: Main.Study2.Replay): v
£ >
Ready
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W‘ 1at else | 1dS C‘ rel Ig@d N Al IyBOdy .
+
® i | oz - % IE AnyBody - Standard License - Ch\Users\mel\Documents\AMMRs\ammn\ Application\MocapExamples\Plug-in-gait_Simple\FullBody_GRFPrediction.any - O *
e | C/Program = - File Edit View Operation Tools
AnyBody Manuals 0.1 documentation » AnyBody Release notes previous index _ . i
5 | & 192
sidebar » 4 b x| Model View 1 v o x =
gl—Cperations  Files kinclude "..J’li%def.any“ Model View 1 Chart 1 Data View =
[s] H ™ v a
it Trial Specific Data in this file: |
AnyBody Rele ase notes Help AL_SPECIFIC_DATA "Setup/TrialSpecificData GRFPrediction.z @_Q "Q" |_><
hé. A”}'E‘Dd}' Assistant... it Subject-Spcific Data in this file: =]
JECT_SPECIFIC_DATA "Setup/SubjectSpecificData.any” g-;
Tutorials it Lab-Specific Data in this file: :
AnvSeri Ref _SPECIFIC_DATA "Setup/LabSpecificData.any”
nyscript Erence
AHYBOdY, V.7.3.0 (07_07_2020) Y d AnyMoCap Fr‘Ermvor‘k &QJ
AMMR Documentation [ocAP_HODEL> 8
AnyBody, v.7.3.0 provides several new features and minor updates. Many of these are Online documentation ...
supperting the new version of the AnyBody Managed Madel Repository, AMMR v.2.3.
Demo...
The installed version of AMMR is now version 2.3, which includes many improvements and
) ) Check for Updates...
new examples. For example, a large-scale gait MoCap example, and a new graphical 5
interface (plugin) to scale models based on statistical data. In addition, numerous issues Registration... tn1 Col1
have been fixed and improved throughout the model codebase. Please see the AMMR License Agreement... - _ _ _ -
documentation for a full changelog (https://anyscript.org/ammr-doc/changelog.html). [ Release Notes :QE:‘E:;[K::;:.ICVIEWU:m clessoperstion Mein ModelSetup s InverseDynamictienset fiew "
ariables are fully updated.
nalysis... v
AnyBody, v.7.3.x installs separately from previous versions of AnyBody. @ About AnyBody... >

" Ready

New features:

* AnyScript Modeling Language:

o AnyKinMeasureQuadComb is a new so-called kinematic combination measure. It
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Model repository

WHAT IS NEW IN AMMR 2.3.0/2.3.1
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Model Repository (version 2.3.1)

AnyBody Managed Model Repository
* Development since 2.2 (last December)
o 90+ pull requests / 350 commits

o Many contributions from users on GitHub. M-

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

* New model examples and improved body models | Sinditi o iodet o

77 Configure and include the human model

°l  #include "<BODY_MODEL_CONFIG_FILE>"

- #include "<ANYBODY_PATH_BODY> HumanModel .any"
#include "BodyModelWithoutMuscles.any"

* Many fixes and tweaks to performance
and robustness
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How to get the model repository...

o Bundled with AnyBody

o Unpack a version from the AnyBody Assistant

+
& github.com/AnyBaody/ammr r i
@ Zencdo

< c a ( ’ Search or jump to... Pulls Issues Marketplace Explore

o Archived on Zendo

& AnyBody/ammr Private ® Unwatch ~ 5 ¥7 Star 2 % Fork 3
o From our internal development
re pOSItory on GItHub <> Code (D) Issues 7 il Pull requests 10 (¥) Actions [ Projects () Security ses

P Allversions
9 master - Go to file Add file ~ About e

Access Right

O open (1)
Open library of
* melund Merge pull request #5335 from An... [« « 4days ago YL) 2,204 musculoskeletal models
Apply for access here: and examples ready to
github/workflo...  Only run tests on new wrapping wit... 16 days ago be used with the

https://github.com/AnyBody/ammr-doc

AnyBody Modelling

Application Update subject initial guess values f... 4 days ago
System.
Body revert torus rotation 5 days ago
Keywords anyscript
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
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What is new?

Highlights:

1. Improved shoulder rhythm and =
shoulder wrapping e

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

2. New full body Gait IVIoCap 1 - T T g toe ot

g 77 e.g. global f ce, forcepl
n #includ EnvironmentModel .any"
I I IOdeI ¢l .~/ Configure and include the human model
#include "<BODY_MODEL_CONFIG_FILE>"
#include "<ANYBODY_PATH_BODY> HumanModel .any"
#include "BodyModelWithoutMuscles.any"

3. New statistical scaling plugin.
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Shoulder improvements

e Updated shoulder rhythm

o De Groot, J. H. The shoulder: a kinematic and dynamic
analysis of motion and loading. (1998)

* Wrapping improvements many shoulder
muscles.

o Example: Teres minor and torus wrapping

Note: Still room for improvements to shoulder rhythms

Non-linear relationships can be implemented with
the class: AnyKinMeasureQuadComb
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New full body “ADL” gait mocap model

Large pre-configu red fUIl bOdy Mocap example @ Zenod: X | Any Becom X | O GitHub X 0 Amult X + - = =
o 50 SUbjECtS/1193 trials < C @ nature.com/articles/s41597-019-0124-4 * @ P » A
o 5 walking speeds scientific data Search Q. Login @
Explore our content v Journal information v

nature » scientific data > data descriptors » article

“Rehazenter adult walking dataset”

° Open ||Cense _ Creat|ve commons (CC BY 4.0) Data Descriptor | Open Access | Published: 03 July 2019
https://doi.org/10.1038/s41597-019-0124-4 A multimodal dataset of human gait at different
walking speeds established on injury-free adult
participants

Céline Schreiber & Florent Moissenet

Scientific Data ®, Article number: 111 (2019) | Cite this article

6195 Accesses | 1 Citations | 23 Altmetric | Metrics

Abstract

Human motion capture is used in various fields to analyse, understand and
reproduce the diversity of movements that are required during daily-life

activities. The proposed dataset of human gait has been established on 50

adults healthy and injury-free for lower and upper extremities in the most

recent six months, with no lower and upper extremity surgery in the last

. I . T L L T T D BT | T . B T T R | I
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New full body “ADL” gait mocap model

Large pre-configured full body MoCap example

o 50 subjects/1193 trials
o 5 walking speeds

“Rehazenter adult walking dataset”

o Open license - creative commons (cC BY 4.0)
https://doi.org/10.1038/s41597-019-0124-4

Dataset must be downloaded separately

Scripts for batch processing everything

| = | CAUsers\mehDocurmnents\AnyBody. 7.3\ AMMR.2.3.1-De... — O >
| [ - Home Share View v 0
File [ v P « Mo... » ADL_. v | O 2 Search ADL_Gait_[beta]
& - [ Mame Date modified Type Size
!
C3DFiles 3 1.04 File folder
00 Na .
[ Output 3 1.04 File folder
Subjects 30/09/2020 21.04 File folder
# batchprocess.py 30/00/2020 10.51 Python Source File
@ BodyMedelConfig.any 30/09/2020 10.5 ANY File
IQ C3D5%ettings.any 3 ANY File
IQ ExcludeMarkers.any 3 ANY File
IQ @ ExtraDrivers.any 3 ANY File
IQ ForcePlates.any 3 ANY File
IQ GroundDrivers.any 3 ANY File
< IQ LabSpecificData.any 3 ANY File
) IQ libdef.any 3 ANY File
B itemn o Ay e
IQ MarkerProtoceol.any 30/00/2020 ANY File
I
< >

13 itemns 1 item selected 3.08 KB
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Statistical scaling plugin

’ Sma” t00| to create _reaIIStIC mOdE| Application\Examples\StatisticalScalingPlugin
anthropometry/scaling B &

AnyBody - Standard License - C\Users\mel\Documents\AnyBedy.7.3\AMMR .2
File  Edit View  Operation Tools  Window  Help

P A W MO a A S vy Lload (s HumanMode

PEESF R R Replay EIEARIEA P o

¢ Active Tools: | AMNSUR Configuration | Main.HumanMedel: Configuration

* Based on ANSUR anthropometric Vodel S5 [vanary |
database Model Files #include "lihdef.
€ = E"' Y &- Main =
> 1700 men / 2200 women S ANSURPgi © 1/ sodypodel co
HurmanModel #include "BodyM
-1 DrawSettings #include "<ANYE

// Define a pat
// Anthropometr

AaceralM om0

#include “<ANYBODY PATH_AMMR:/Tools/Plugins/ANSUR_Plugin.any™

/{ Define a path wariable so the plugin knows where to write
// Anthropometric information.

#path ANSUR PLUGIN ANYMAN FILE "AnyMan ANSUR.any™

#include "<ANSUR_PLUGIN_ ANYMAM FILE-"
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Anthropometry is correlated

i span Average given
the constraint
W

m—) O @ Average “Arm span” is an
unlikely combination

Constraint on
body height
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Statistical scaling plugin

* Small tool to create realistic model
anthropometry/scaling

* Based on ANSUR anthropometric EE————
database ¢ Sk
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What else has changed?
* Improvements/bugfixes.... anyscript.org/ammr-doc
> BVH marker protocol improvements -> D nr et

triggers Warning When USing Old mOdeIS AMMR v2.3.1-beta Documentation » Aboutthe AMMR » Changelog previous next toc index :

o Improvements to muscles/wrapping surfaces .
in many places

o Stability improvements for MoCap models. ANY

MODEL REPOSITORY

Changelog

AMMR 2.3.1 (2020-09-30)

7 DOl 10.5281fzenodo. 4023956

Quick search
Added:

+4O d iffe rent im p rove ments/bug fixes Table of Contents « All models now run with the new wrapping solver by default, which makes all models with

wrapping muscles run much faster. Hence the AnyBody73_ExperimentalShortestPathSolver
N D G YR RS setting is deprecated and no effect. The old wrapping algorithm can be enabled (not

(Bt izt LA recommended) by setting:

Configuring the Body Mode!
The Body Models o ) ) )
Application Examples System.Compatibility.ShortestPathSolverVersion = 2; // 4 is default (new wrapping)

Creating a8 Human model from scr

Introduction to Scaling » New dedicated wrapping ellipsoid for Triceps at the glenohumeral head. This addition solves a
The AnyMaCap Framework few problems with overhead motion of the arms.
About the AMMR

Changelog Changed:

Contribute to Model Developr

Legal. Trademarks and Copyrig * Improvements to the "ADL Gait” example. The model now has muscles enabled and the marker

protocol has been adjust for a better shoulder posture. Also, the batch processing script now
runs without hickups.

¢ Improve the shoulder rhythm. Scapula position when using the shoulder rhythm is now
determined by the Conocideum ligament driver. Similar to how scapula kinematic is controlled

-
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www.anybodytech.com —_—
o Events, dates, publication list, 2 i
ANYBODY
www.anyscript.org
o Wiki, Forum, Repositories f?ﬁﬁ"ﬂ'%l‘;ﬁixﬂmm

are optimized for human use

ACCELERATE YOUR BUSINESS

= £
8

Orthopedics Automotive

Assistive Devices Aerospace

Ergonomics

[ Getin touch? sales@anybodytech.com



mailto:sales@anybodytech.com

ANYBoDY

TECHNOLOGY

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




