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AnyBody Modeling System

Developed in-house for musculoskeletal analysis
Self-contained system

Interfacing to

— motion capture

— Image-based bone and muscle data
— finite-element software

— CAD software

— office systems

Open body model
Broad and deep model validation o
API for imbedded use ;‘. \
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AnyBody Modeling System

Motion & ext Forces as Input: Forces as Output:
- Motion Capture (Vicon, Qualisys, ...) - Muscle Forces (activations)
- Joint Angle Input - Joint Reaction Forces
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The AnyBody Managed Model ReositoryT'V'
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SolidWorks2AnyBody: Motivation

For design of products with man-machine interface, the optimization of
design variables is essential for their function.
* Physical experiments in Labs require a lot of time and effort

« Manufacturing of prototypes is very cost intensive
« Computer Aided Design and Simulation is reducing costs and time

Obijective:
 Create short loop between CAD models and musculoskeletal analysis

Design Variables

Muscle Activity &
Joint Forces
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SolidWorks2AnyBody: A new powerful SolidWorks
add-in to translate your CAD model

» Translate your CAD model into AnyBody automatically

1. Geometry (STL file)

2. Mass properties

3. Initial position and rotation
4. Mate types

5. Reference geometries

[A] AnyBody - Standard License : New Workspace
File Edit View Operation Window Help

[ =

BREEE RS PR TR ey o

[ Main [A] Model View 1

[A] C:\WORKSPACE\AMMR_In_Dev\AMMR.1.5. MyModels\FitnessMachine_With_HumaniFitr

(2 DranSettings

W Reset | » Run ¥ Step

Model Load : CAWORKSPACEVAMMR n_Dev!
| AnyOperation : Intial Conditions(3:3) : Finished|

B s o7 T =) =
O =i 7 8| vlafe Kmlelmlol] e nlel N
nyRet odes, Top_Flane - Origin.Top_Flane,
-1 Model imySeg BeanTypel__1 =
3 HumanModel <
£ Mannequin x0 = {-0.6853637895 0 4351357746, -0 2100845596}
q hzesD={ {D.3953441105, 0.05752422338, 2.480588096e-
= {23 Human_CoM Mass = 09662831853
g (23 Human_RefNodes - ii- {0.0001628634609, 0.117482102, 0.1175785527)
Z a _ ij - {2.532104071e-019, 4.612930849e-021, —7.43079
= FitnessMachine I =CoM = {-0.003901455848, —7.029213812=-018, 0.00013
¢ _ANY_CTVPE_ ] JaboutCoMOnOtE =
(3 _ANY_INTERFACE. = AnyDravSurf drw =
: 3 origin FileName - "FitnessMachine BeanTypel cfgl_9c1185a
£ ) FitnessMachine_Fix_Main Opacity = 1:
5 2 Frort_I 3 RGB - {0.9882352941, 0.737254902, 0.5176470586};
& Ew"’" —pane 2 hnyStylebraviiateriall style =
rigin
; ane EnableCreasing = On;
g:sm;\ Creasinghngle = 0.524;
. op_Plane ¥
z (3 BeamTypel _1 ] : .
3 2 BeomTypel 2 E AnyRetNode Origin =
(3 BeamType2_1 sRel = {0, 0. 0}
. (22 BeamType2_2 ARsl={ {1, 0. 0} {0 1. 0}, {0, 0, 1} }:
" (3 BeamType2_3 = AnyReflode Axisl =
= (0 BeamType2_4 3
= = SRel={0.6. 0, -0,01}:
Ly BeamTypes_1 © BRel={ {0, 1. 03. {1, 0. 03 {0. 0. 1} b
(1 BeamType3_2 hnyDravkefFrane drv_node =
(32 BeamTyped__1 . 1
(1 BeomTyped_2 § |l . |
< , | Loaded [

[

1

‘ANYBODY

TECHNOLOGY



User interface for SolidWorks2AnyBody

« An add-in application which can be used in SolidWorks

Bl soLIiDwoRrKS

Fle Edit View Insert Tools Window Help | SolidWorks2anyBody | QlD .

[A]

Export to AnyScript

Cp H e E 3
@ Export to AnyScript

SolidWorks2AnyBody

. Clicking
this op...

Assembly | Layout | Sketch | Evaluate Sorfdw-::rhszhnyr&odyl |

Help
License Agreement
About

Customize Menu

l

Incude Mass Properties
of Hidden Bodies:

STL File Output Format:

Handle unicode names as:

[l

[F‘.epla:e with encoding

] SolidWorks2AnyBody ==
Indent Character:
Mumber of Spaces: 2
Constraint Type:
Refiame Prefix: ANY_

Ok

] [ Cancel

SolidWorks2AnyBody_ 64

. I Translaticn process is finished!

=




What will be translated: 1. Geometry (STL)

* Individual STL files for each part can be generated

FileName = "FitnessMachine MainCylinder cfgl_9z1185a5cbe9fcb46128 =t1"
Opacity = 1;

RGE = {0, 1, 1%;

AnvStylelravMateriall =tvle =

EnableCreasing = Un; U]
Creaszinghngle = 0.524; N Y 0 D Y
¥
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What will be translated: 2. Mass Properties

 Mass, center of mass and moments of inertia values

Mass properties of MainBase ( Part Configuration - Default )
Output coordinate System: — default —

Density = 1000,00000000 kilograms per cubic meter

I Mass = 73.11799280 kilograms]

Volume = 0.07311799 cubic meters

Surface area = 2.99065993 sguare meters

Center of mass: { meters )
¥ =-0.18%990650
Y = -0.04388091
7 =0.00001842

Principal axes of inertia and principal moments of inertia: { kilograms * square meters )
Taken at the center of mass.
Ix = (0.99630585, 0.07986301, -0.00005317) Px =6.17565152
Py = 13.40049353

Iy = (-0.07986302, 0.99580583, -0.00017447)
Iz = {0.00004408, 0.00017556, 0.99999998) Pz = 17.11071686

Moments of inertia: ( kilograms * square meters )
Taken at the center of mass and aligned with the output coordinate system.

Lxx = 6.22173273 Lxy = 0.57515458 Lxz = -0.00058241
Lyx = 0.57515458 Lyy = 13.35441288 Lyz = -0.00069607
Lzx = -0.00058241 Lzy = -0.00069507 Lzz = 17.11071671
Moments of inertia: ( kilograms * square meters )
Taken at the output coordinate system.
Ixx = 6.40365800 Ixy = 1.26778143 Ixz = -0.00085212
Iyx = 125773148 Iyy = 15.99138620 Iyz = -0.00076691
Izx = -0.00085212 Izy = -0.00075691 Izz = 19.92961525

@ CAWORKSPACE\CAD\[Tuterial]\FitnessTrainer_Mew\AnyScript3\FitnessMachine.any - Loaded

& Em

AnySeg MainBase_ 1 =
{
r0 = {-0.1, 0.55, —8.4555958313=-0057};
» =0 _r11 Il [ ] 1 [ ] Il 1L 1
Mas=s = 73.1179928;
Jii = {6 221732725, 13.35441288, 17 .11071671%;
D Jij = {0.5751545834, —0.0006960674174, —0.00058241446367};
=CoM = {-0.189906896, —0.04988090848, 1 942340762e—-005};
= JaboutColOnOff = On: N Y
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What will be translated: 3. Initial Position & Rotation

« Initial position and rotation values

Measure - FitnessMachine. SLDASM [

G voam e Lov @ |

> |3

B

X: -1.17381248m
2 0.13755060m
Z: -0.100084586m

@ CAWORKSPACE\CAD\[Tuterial]\FitnessTrainer_Mew\AnyScript3\FitnessMachine.any - Loaded

B En=E =

Ir
* lﬁxesﬂ={ 1. 0. 0t
== = 2.3/8.3902:4,
Jii = {0.003169974655,
= {-1.031451443=-019,
=CoM = {5 334118853=—018,
JaboutCoMOnOff = On:

o
£

AnvSeg Pedal 1=

0= {-1.173812483.

0.1375506003. —0.10008455967%;

Jij

0.05161298372,
8.718483656e-020,
0.0001344877864.

0.04907240264%;
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What will be translated: 4. Mates

« Mates will be transformed to AnyBody joint or constraint objects

Assembly | Layout | Sketch | Evaluate SolidWorkszAnyBody]

el (AL

#- FitnesshMachine (Mate_Co..

& Mates || & Analysis

Mate Selections

Concentric Selections:

@ I Face<1>@MainBase-1

Face<2>@MainCylinder-1
Coindident Selections:

<

[ Specify angle limits

Front Plane @MainBase-1@FitnessMachine
Front Plane @MainCylinder-1@FitnessMachine

| standard Mates

| Advanced Mates

Mechanical Mates
\Ql cam

@ Hinge

‘%l Gear

\El Radk Pinion

& s

[ uriversal soint

Mate alignmit:
G [

| Mates A

*Trimetric

Operations Projacts

Model

E1-.0 Hinge_MainCylinder
LS
4" Pos
" Vel

" Ace
4" MeasureOrganizer
[#-[C1 Constraints
-] Linear
-] Orientation
g Pxis
9" Ref
..[a] base

[a]) target
m-C Hinge_V_Beam_Back_Left
-2 Hinge V_Beam_Back_Right
-3 Hinge_V_Beam_Front_Left
E-[.0 Hinge V_Beam_Front_Right
[

[

I
«

#-C1 TransSpherical_H_Beam_Bot

7 77 TrancSnharical H Resm i
2

71 TransSpherical_H_Bearm_Bot—

Class: AnyRevoluteloint r
Complete name: Main Fitnesshachine.Mates Hinge MainCylinder

Construction: CAWORKSPACE\[CAD
4[Tutorial
“FitnessTrainer Mew\AnyScriptd

“FitnessMachine.any(3805

m

Hinge MainCylinder = {...}

System description:

Segments:
Main.FitnesshMachine.MainBase 1

Main.Fitnesshachine.MainCylinder 1

Reference Frames:
Main.Fitnesshachine.MainBase 1.Fitnesshachine Hinge MainCylinder
Main.Fitnesshachine.MainCylinder 1 .FitnessMachine Hinge MainCylinder

4| 1 3

IE CAWORKSPACE\[CAD]\[Tutorizl]\FitnessTrainer_New\AnyScript3' FitnessMachine.any - Loaded

AnyRewvoluteJoint Hinge MainCylinder =

AnyRefFrameé: baze = . MainBass 1. FitnessMachine Hinge MWainCylinder:
AnyRefFrameé targst = . HainCylinder 1. FitnessHachins Hinge HainCylinder:

hwis = z;
Constraint=s. CType = {.

._ANY_CTYFE_.

.. _ANY CTYPE . .. _ANRY CTYPE . .. _ANY CTYFE_ .

ANYBoDY
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What will be translated: 5. Reference Geometry

* Reference point, axis, plane and coordinate systems
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SolidWorks2AnyBod

@SOLIDWRKS || File Edit View Insert Tools Window Help | SnI\dWorkszAnandy.\

l0-2-8-8-9 8 5E-
| &l

Demo Process

FitnessMachine.SLDASM

0! search Knowledge Base

O, =

m Export to AnyScript
SolidWorks2AnyBody =

Clicking
this op...

Export to AnyScript

Help
License Agreement
About

Customize Menu

Assembly | Layout | Sketch | Evaluate | SolidWorks2AnyBody

»

pIEICY
@ FitnessMachine (Mate_Config3<Display State-1>)
-{i7] Sensors
[A] Annotations
&% Front Plane
&> Top Plane
~#> Right Plane
1, Origin
-G MainBase<1> (Default< <Default>_Display State1>)

% (-) MainCylinder<1> (Default<<Default>_Display State 1>)
% (-) BeamTypel <1> (LEFT_SIDE<<Default>_Display State 1>)
-8 (-) BeamTypel <2> (RIGHT_SIDE< <Default> Display State 1>)
% (-) BeamType2<1> (BACK_SIDE<<Default>_Display State 1)
% (-) BeamType2<2> (BACK_SIDE<<Default>_Display State 1>)

- () BeamType3<1> (LEFT_SIDE<<Default> Display State 1)
% (-) BeamType3<2> (RIGHT_SIDE<<Default>_Display State 1)
Q) (-) BeamType2+<3> (FRONT_SIDE< <Default>_Display State 1>)
%% () BeamType2<d> (FRONT_SIDE< <Default>_Display State 1>)
% (-) Handle<1> (LEFT_SIDE< <Default>_Display State 1>)

% (-) BeamTyped <1> (LEFT_SIDE<<Default> _Display State 1>)
%% () Handle<2> (RIGHT_SIDE< < Default>_Display State 1>

B (-) BeamTyped<2> (RIGHT_SIDE<<Default> Display State 1>)
%% (-) Pedal<1> (Default<<Default> Display State 1>)

Q) (-) Pedal<2> (Default<<Default>_Display State1>)

- Mates

P

*Trimetric

IR S

WA ] _model [ Motion Study 1]

Under Defined

Editing Assembly Mgs - [

ANY
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SolidWorks2AnyBody Demo Process

= FitnessMachine, SLDASM W] search knowledge Base ;e 'l P - o B R

\l_u SOLIDWORKS Fle Edit View Insert Tools Window Help Soldworks2anyBody | O-F-d-=-
m Export to AnyScript
SolidWorks2AnyBody =

Clicking
this op...

IR S

Assembly | Layout | Sketch | Evaluate | SolldWorKSZAnyBody[
'8 [ |
(T~
@ FitnessMachine (Mate_Config3<Display State-1>)
-{i7] Sensors

[A] Annotations

&% Front Plane
&> Top Plane

»

- Right Plane [1] SolidWorks2AnyBody
1, Origin
-G MainBase<1> (Default< <Default>_Display State1>) Opfiens | About

% (-) MainCylinder<1> (Default<<Default>_Display State 1>)
%9 (-) BeamTypel <1> (LEFT_SIDE< <Default>_Display State 1) TSGR
- () BeamTypel <25 (RIGHT_SIDE< <Default>_Display State 1) Nurmber of Spaces: 2

B () BeamType2 <> (BACK SIDE<<Default> Display State 1)
% (-) BeamType2<2> (BACK_SIDE<<Default>_Display State1>) Constraint Type:
%8 () BeamType3<1> (LEFT_SIDE<<Default>_Display State 1)

Refiiame Prefix: AMY_
- (-) BeamType3 <2 (RIGHT_SIDE< <Default>_Display State 1>)
. - Include Mass Properties
%8 (-) BeamType2<3> (FRONT_SIDE< <Default>_Display State 1>) P (]

8, () BeamType2<4> (FRONT_SIDE< <Default>_Display State 1>)

- () Handle<1> (LEFT_SIDE< <Default>_Display State 1>) I L e
%% () BeamTyped<1> (LEFT SIDE<<Default>_Display State1>) } i -

% () Handle<2> (RIGHT_SIDE<<Default> Display State 1) Handle unlcods names as:
%% () BeamTyped<2> (RIGHT_SIDE<<Default> Display State 1)
%% () Pedal<1> (Default< <Default> Display State1>)

Q) (-) Pedal<2> (Default<<Default>_Display State1>)

- Mates

I ATION_NODE
E X

*Trimetric

[T 0] _Model [ Motion Study 1]
SolidWorks 2012 x64 Edition Under Defined  Editing Assembly Mks - 3]
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SolidWorks2AnyBody Demo Process

\@SOUDWDRKS File Edit View Insert Tools Window Help

SolidWorks2anyBody (& ‘ OD-&2-B-%-

Gl-8 5 E-

FitnessMachine.SLDASM 0! search Knowledge Base

O Ry = 4

b = ie E =

m Export to AnyScript
SolidWorks2AnyBody =

Clicking
this op...

Assembly | Layout | Sketch | Evaluate | SolldWorKSZAnyBody[

»

pIEICY
% FitnessMachine (Mate_Config3<Display State-1>)
-{i7] Sensors
[A] Annotations
&% Front Plane
&> Top Plane
~#> Right Plane
1, Origin
-G MainBase<1> (Default< <Default>_Display State1>)

% (-) MainCylinder<1> (Default<<Default>_Display State 1>)
% (-) BeamTypel <1> (LEFT_SIDE<<Default>_Display State 1>)
-8 (-) BeamTypel <2> (RIGHT_SIDE< <Default> Display State 1>)
% (-) BeamType2<1> (BACK_SIDE<<Default>_Display State 1)
% (-) BeamType2<2> (BACK_SIDE<<Default>_Display State 1>)

- () BeamType3<1> (LEFT_SIDE<<Default> Display State 1)
% (-) BeamType3<2> (RIGHT_SIDE<<Default>_Display State 1)
Q) (-) BeamType2+<3> (FRONT_SIDE< <Default>_Display State 1>)
%% () BeamType2<d> (FRONT_SIDE< <Default>_Display State 1>)
% (-) Handle<1> (LEFT_SIDE< <Default>_Display State 1>)

% (-) BeamTyped <1> (LEFT_SIDE<<Default> _Display State 1>)
%% () Handle<2> (RIGHT_SIDE< < Default>_Display State 1>

B (-) BeamTyped<2> (RIGHT_SIDE<<Default> Display State 1>)
%% (-) Pedal<1> (Default<<Default> Display State 1>)

Q) (-) Pedal<2> (Default<<Default>_Display State1>)

- Mates

W@ F-o- @ BB 0 E & X

m Save As

Organize = Mew folder

> 5 Favorites

* s Libraries

i Computer

Network

File name: FitnessMachine.any

@Qvl « SolidWorks_FitnessTrai...

¥ AnyScript

+[+4]

i

Name

Mo items match your search.

[0 r

Save as type: | AnyBody Script file(*.any)

“ Hide Folders

P

*Trimetric

[T 0] _Model [ Motion Study 1]

SolidWorks 2012 »54 Edition

Under Defined  Editing Assembly Mks - 3]
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SolidWorks2AnyBod

.‘ﬂ;‘SOUDWDRKS File Edit View Insert Tools Window Help

SolidWorks2anyBody (& | D ~ \5} s H T T

Demo Process

! rff & - FitnessMachine.SLDASM W] search knowledge Base

O Ry = 4

m Export to AnyScript
SolidWorks2AnyBody =

Clicking
this op...

Assembly | Layout | Sketch | Evaluate | SolldWorKSZAnyBody[

»

pIEICY
@ FitnessMachine (Mate_Config3<Display State-1>)
-{i7] Sensors
[A] Annotations
&% Front Plane
&> Top Plane
~#> Right Plane
1, Origin
-G MainBase<1> (Default< <Default>_Display State1>)

% (-) MainCylinder<1> (Default<<Default>_Display State 1>)
% (-) BeamTypel <1> (LEFT_SIDE<<Default>_Display State 1>)
-8 (-) BeamTypel <2> (RIGHT_SIDE< <Default> Display State 1>)
% (-) BeamType2<1> (BACK_SIDE<<Default>_Display State 1)
% (-) BeamType2<2> (BACK_SIDE<<Default>_Display State 1>)

- () BeamType3<1> (LEFT_SIDE<<Default> Display State 1)
% (-) BeamType3<2> (RIGHT_SIDE<<Default>_Display State 1)
Q) (-) BeamType2+<3> (FRONT_SIDE< <Default>_Display State 1>)
%% () BeamType2<d> (FRONT_SIDE< <Default>_Display State 1>)
% (-) Handle<1> (LEFT_SIDE< <Default>_Display State 1>)

% (-) BeamTyped <1> (LEFT_SIDE<<Default> _Display State 1>)
%% () Handle<2> (RIGHT_SIDE< < Default>_Display State 1>

B (-) BeamTyped<2> (RIGHT_SIDE<<Default> Display State 1>)
%% (-) Pedal<1> (Default<<Default> Display State 1>)

Q) (-) Pedal<2> (Default<<Default>_Display State1>)

- Mates

P

*Trimetric

IR S

SolidWorks2AnyBody 64

! . Translation process is finished!

[T 0] _Model [ Motion Study 1]

SolidWorks 2012 »54 Edition

Under Defined  Editing Assembly MKs - [3]
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SolidWorks2AnyBody Demo P

rOCesSS

=S [l

-
@Uv| . » SolidWorks2AnyBody_Demo » SolidWorks_FitnessTrainer » AnyScript

Organize » Include in library

- Favorites
3 Libraries
1% Computer

‘h Metwork

l 16 items

Share with v Burn Mew folder
Name

@ FitnessMachine.any

@ FitnessMachine.main.any

FitnessMachine.BeamTypel _cfgl_9c1185a5c5e3c546128. st
FitnessMachine.BeamTypel_cfg2 9c1185a5c5e3c546128. st
FitnessMachine.BeamType2_cfgl_9c1185a5c5edfc546128.stl
FitnessMachine.BeamType2_cfg2 9c1185a5c5e3fc546128. st
FitnessMachine.BeamType3_cfgl 9c1185a5c5e3c546128. st
FitnessMachine.BeamType3_cfg2_9c1185a5c5edfc546128.stl
FitnessMachine.BeamTyped_cfgl_9c1185a5c5e3c546128. st
FitnessMachine.BeamTyped_cfg2 9cl185a5c5e3c546128. st
FitnessMachine.Handle_cfgl_9c1185a5c5e9fc546128.5tl
FitnessMachine.Handle_cfg2 9c1185a5c5e0fc546128. st
FitnessMachine,MainBase_cfgl_9c1185a5c5e9fc546128 5t
FitnessMachine.MainCylinder_cfg0_9c1185a5¢5e3fc546128.st!
FitnessMachine.Pedal_cfg0_9c1185a5c5e3fc546128 st

| SW2AB.log

Date modified

10/15/2012 12:38 PM
10/15/201212:38 PM
10/15/2012 12:38 PM
10/15/2012 12:38 PM
10/15/201212:38 PM
10/15/2012 12:38 PM
10/15/2012 12:38 PM
10/15/201212:38 PM
10/15/2012 12:38 PM
10/15/2012 12:38 PM
10/15/2012 12:38 PM
10/15/201212:38 PM
10/15/2012 12:38 PM
10/15/2012 12:38 PM
10/15/201212:38 PM
10/15/2012 12:39 PM

Type

AnyScript File
AnyScript File
Certificate Trust List
Certificate Trust List
Certificate Trust List
Certificate Trust List
Certificate Trust List
Certificate Trust List
Certificate Trust List
Certificate Trust List
Certificate Trust List
Certificate Trust List
Certificate Trust List
Certificate Trust List
Certificate Trust List
Text Document

Size

120 KB
1KB
11KB
11KB
31KB
31KB
11KB
11KB
11KB
11KB
52 KB
52KB
97 KB
38 KB
6 KB
KB

[ 43 ][ Search AnySeript P |

- 0O @

ANYBODY
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SolidWorks2AnyBody Demo Process

[A] AnyBody - Standard License: Mew Workspace o |[-EP-|[mE3m]
File Edit View Operation Window Help
AR 2R ST EETER B 0
m-[] BeamType2__4 - [A] Model View1 EI @ [A] C:/Users/mj/Desktop/Sel..me/SolidWorks_FitnessTrainer/AnyScript/FitnessMachine.any - Loade
[0 BeamType3__1 Class: AnySeg = = o
Compl Main FitnessMachine.Ped | [© | ™ IQI 7 | ol oqu b ” @ ™ a” | BE =
-] BeamType3__ 2 : = & ‘ —
> | -0 BemType_ name: % RjP A==l i ScalekiZ = {0.004, 0.004. 0,004},
@[ BeamTyped_1 Construction:C:\Users\mj\Desktop\Soli Visihle = Off:
-] BearnTyped__2 (3483) 4] 5 =
&[0 Handle_1 t}\l:lyRefNUde Point4 =
= -3 Handle__2 Pedal 2={.}
g -3 MainBase__1 - igeiju{}s,un g;, znzzinlgisiiamg},l} .
g .. — . - =l= .o, . .1, . . ;
o -0 MainCylinder__1 Comments: = AnyDrawvHode drw_node =
- Pedal__1 £ {
o [ Pedal__2 B — gggcitén:&;?szaszgu, 0. 5607843137, 1}
2 =5-23 Mates System description: ScaleXVZ = {0.004, 0.004, 0.004};
B - i v ble = Off:
] -0 Fix MainBase Configuration dependencies: ¥: rsbie
= -] Fix_Pedal_Left 5 _E
#-(0 Fix_Pedal Right = inyRetlode Right_ Plane =
(20 Hinge_H_Beam_Bot {
§-00 Hinge H Beam Bot| || sRel={0, 0. 0}:
o -1 Hinge_H_Beam_Bot Class Operations ARel={ {-0, 0. 1}, {-0. 1, 0}. {-1. 0, 0} }:
H [-[Z0 Hinge_H_Beam_Mic perations: H AnyDravRefFrans drv_node =
b3 - . - =
-3 Hinge H Beam Mic| | | object Description (Enabled) = RGB = {0.5882352941. 0.5607843137. 1}
-3 Hinge_H_Beam_$m; Dump (Enabled) Opacity = 1;
. (21 Hinge_H_Beam_Sm, Dump All (Enabled) ScalefVZ = {0.05157518783, 0.05157518783, 0 051575
Visible = Off;
@[ Hinge Handle Left - 3
& [&-[20 Hinge_Handle_Righ|~ i‘: Iy
T -
-2 Hinge_MainCylinde = AnyRefNode Top_ Plane =
[-[Z0 Hinge_V_Beam_Bac| sRel={0, 0. 0}
-0 Hinge V_Beam Bacl - ARel={ {1, 0. 0}, {0. 0O, 1}. {0. -1, 0O} }:
=@ Hinge_V_Beam_Fror E AnyDrawRefFrans drw_node =
-/ Hinge_V_Beam_Fror E RGE = {0.5882352941, 0.5607843137, 1}
[ TransSoherical H B z Opacity = 1:
-0 TrensSpherical . ScalelifZ = {0.05157518783, 0 05157518783, 0. 051575
[ |20 TransSpherical_H_B: Tisible = Off:
@[ TransSpherical_H_B: ¥
[@-[20 TransSpherical_H_B: T Iy
m-Ca TransSpherical_H_B '] AnySeg Pedal_ 2 =
m-a TransSpherlca\_H_Bwt i = =
< T 3 ¢ [0 3 |Loaded [
B Reset | » Run I M Step |
Model Load : C:\Users\mj\Desktop\SolidWor (Converting STL file 'C:\Users\mj\Desktop!SolidWorks2 AnyBody_Dema\SolidWorks_FitnessTrainer\AnyScript\FitnessMachine.MainCylinder_cfg0_9¢c1185a5c5e9fc546128 stl' to ANYSURF file 'C:\Users\mj\Desktop\SolidWorks2AnyBody_Demo\SclidWor -
Converting STL file 'C:\Users\mj\Desktop\SolidWarks2AnyBody_Demo\SelidWarks_FitnessTrainer\AnyScript\FitnessMachine.Pedal_cfg0_9c1185a5¢5e0fc546128.5t1' te ANVSURF file 'C:\Users\mj\Desktop\SelidWorks2AnyBody_Demo'\SelidWarks_Fitne
Converting STL file 'C:\Users\mj\Desktop\SolidWorks2AnyBody_Demo\SolidWorks_FitnessTrainer\AnyScript\FitnessMachine.Pedal_cfg0_9c1185a5¢5e8fc546128.5t1' to ANVSURF file 'C\Users\mj\Desktop\SclidWorks2AnyBody_Demo'\SelidWorks_Fitne
Evaluating model...
Loaded successfully.
Elapsed Time : 0.743000 m
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SolidWorks2AnyBody Demo Process
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Effect of design alterations: change of radius
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Effect of design alterations: change of radius
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Adaptation to different Anthropometry
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See previous Webcast on Anthro Scaling
Rasmussen(19. March, 2009)
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Adaptation to different Anthropometry
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Field of Applications: Work Ergonomics

.\‘

Wu et al 2008

Selected Examples:

- Optimal design of drill machine to
reduce loads in spine or shoulder

- Optimal design of hospital beds to
ensure easy handling

- Analyzing work environment on stilts
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Field of Applications: Rehabilitation

Selected Examples:

- Optimal position of wheelchair axis to
reduce loads shoulder

- Optimal design of exoskeletons

Optimal design/function of amputees
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Lelai et al 2012




Field of Applications: Vehicle Design

Selected Examples:

B
W, T
\ - Optimal positions of seat and steering
V>
/ ) wheel
— - Optimal functionality of handbrake or
pedals

- Optimal positions of seat height

- Optimal position of pedals .
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Field of Applications: Sports & Performance

Selected Examples:

Optimization of dimensions

Analysis of joint reaction force

Analysis of metabolic energy consumption
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Summary

SolidWorks2AnyBody Translator

Short-cut between CAD and musculoskeletal model
« Geometry, mass properties, mates and references translated
« AnyScript files are generated automatically

» Closer integration of AnyBody into design process

» Effect of small design changes immediately visible
« Changes in Joint Reaction Forces
« Changes in Muscle Activations

« SolidWorks2AnyBody translator is included in AnyBody Modeling
System version 5.3

* An additional license is required

» Please contact sales@anybodytech.com A N Y B 0 D Y
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Q&A

You can write your questions in the Q&A panel.

uuuuuuu (=[x
ow Answ estions

Don’t miss our next webcast:
» 7th Nov: Orthopedic Applications
In the Spine

Meet AnyBuddies at:
o 24-27 Oct: NASS 2012, Dallas, TX
« 02-04 Nov: AAHKS, Dallas, TX

YouTube channel of AnyBody:
http://www.youtube.com/user/anybodytech

Contact:

sales@anybodytech.com A N Y B 0 D Y
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http://www.youtube.com/user/anybodytech
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