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1 General Information

1.1 Introduction

MSMS is a software applicatidor modeling and simulation of neural prostheses systems. It can be

used to model and simulate human and prosthetic limbs and the task environment they operate in. The
simulations can be executed in a standalone computer to develop and test neural @y#i®ins or in a
virtual reality environment where the human or animal subject can interact with and therefore affect
the behavior of the simulated limb.

If you are new to MSMS, start with the tutorials where you will learn about the basic tools andegatur
in MSMS. You can find the tutorials in your MSMS installation folder. In chapter 3, you will learn about
all of the menus and their typical usage. In chapter 4, the graphic user interface for editing the
properties of the MSMS model components are ddsd. Finally, the Appendices provide more

detailed information on important MSMS features and capabilities.

To see what is new in this version of MSMS, see the revision log in Appendix H.

1.2 Minimum System Requirements

Operating system: Windows XP, Winegs 7 32bit, Windows 7 64it.

512MB of RAM or higher.

Processor speed of 1.2GHz or higher recommended.

Graphic card with 512 MB or higher. For stereoscopic display, 3D stereo graphic cards are
available from NVIDIA and ATI.

= =4 =4 =

1.3 Installation Procedure
MSMS iglistributedthrough a single compressed zip file. To install MSMS, unzip the compressed file to
get the executable installer. Then run the installer and follow the instructions.

1.4 Key Features
1 Interactive tools for building and validation of humardgsrosthetic limbs and models of the
objects in the task environment
Tools for importing existing models from OpenS8tMM,and SolidWorks
Tools for physiebased simulations in Simulink
Tools for simulations in rediime virtual reality environmentsvith the subject in the loop
Tools for animation of models elihe or in realttime
Tools for building animations of activities of daily life in PowerPoint

= =4 =4 4 =4
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2 Starting MSMS

2.1 Using Windows Shortcuts
Click on the MSMS shortcutWindowsstart menu.

2.2 Using Command Line Interface
To runMSMSfrom commandline, use the followingyntax:

NHzy Ya Ya Ga2RSt C2f RSNt ! [ AGSYS5Fdl {GSN
Where,
Gdaz2 RSt =Maréctlr$maine where the MSMS model resigisectory name must bén quoteg

A Tells MSMS to start in Feature Command animation mode

Live_Data = Controls heatracking mode (use arguments ON or OFF)
Stereo_3D = Controls stereo mode (use arguments ON or OFF)
Fullscreen = Controls fulscreen modeyse arguments ON or OFF)

GLyadl ff FlMSHMYins@ikfioR{BIdCE

Example:

runmsms "dmodeldY@ Y2 RSt b | \MSMSMSMBL.2 FF a4/ Y

NOTE: fie command line is designed primarily to quickly put MSMS in animation mode so that it can
receive andanimate the motion data from the UDP port. In this mode, some editing functions may not
function properly. Therefore, if you plam editing your model, start MSM8om Windows start menu.

11



2.3 MSMS Graphic User Interface

File View Model Simulation Animation Help

sl | ¥rue| \{ IPHFPID | KOAA |[Heamml | b & fsim L

Model Explorer

Human_Right_Arm
—I-Segments

—l-ground

—+Trunk
=I-clavicle
=+humerus
=l-ulna
—}radius
right_hand

—IJoints
GlenoHumeral
Ground_Trunk
HumeroUlnar
RadioCarpal
RadioUlnar
SternoClavicular

+-Actuators

Sensors
+-Wrapping Objects
+-Cameras e Remove..
+-Lights 1 3 Show...

Edit...

Elastic Elements

Hide
Show Only.

[ ‘EE & | E51 | Show All Segments.

|SternoClavicular
|Ground_Trunk

Translate Model: Shift+LeftClick+Drag, Shift+Arrow, Ctrl+U/D/L/R - Rotate Model: Alt+LeftClick+Drag, Alt+Arrow, T, Ctrl+T - ZOOM: Mouse Wheel, 1/O, Shift+1/0O ... |
= —— = = —————

=

The MSMS graphic useterface consists of the following sections:

1
1

Menu Barlocated at the top of the MSMS window, and gives access to most MSMS features.
Toolbaris located just below the Menu Bar and gives access to the most frequently used
features such as opening and sayimodelsor choosing the background color

Model Exploreflists all of the components in the opened model. The list can be viewed in four
different ways by clicking on one of the four buttons on the Model Explorer. Once a component
is selected in the topahe, its attached components are displayed in the bottom Pane. Double
Ot AO1TAY3 2y I O02YLRYSY(dQa yI YRghtclicking on@aNX y 3
component will bring up a menu with options to edit, remove, show, or hide the component.

Thee are also options to show only or show all components of the same type. If the component

does not have a visual representation in the model window (e.qg. jothis)ightclick menu
options will be limited to edit and remove.

3D Model Windowis wherethe MSMS models are visualized, edited and animatite,

d2dzot S Ot AO1TAY3 2y I 02YLRYSYyilQa Right oficingion 4 f
component will bring up a menu with options to edit, remove, show, or hide the component.
There ae also options to show only or show all components of the same type.

Status Baisplays properties of muscles and wrapping objects when they are edited. In other
times, it displays the commonly used shortcuts for model manipulation and navigation.

12
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2.4 Keyboard Shortcuts
KeyboardShortcutsallow you to quickly perform important functions in the menus and navigate the
model in 3D window.

When you move your mouse over the buttons in the toolbar, you will see a text that shows the
equivalent keyboard sheout for that button.

For the modelvindow shortcuts to work, you have to click on the 3D model window to bring it to focus.
Hereisthe list of keyboard shortcuts:

KeyboardShortcuts

CTRL+ O ¢Open
CTRL+S ¢Save
CTRL + AltS$ ¢ Save As
CTRL+C c¢Close

= =4 =4 =

SHIFT + &view front
SHIFT + 8view back
SHIFT + Rview right
SHIFT +d¢_view left
SHIFT + qview top
SHIFT + gview bottom
SHIFT + AView all
SHIFT + &Full screen
Esc ¢ Exit full screen

=4 =4 =4 =4 -4 -8 -8 -8 9

CTRL + ShiftM ¢ AddModel
CTRL + Shift +q\Add component
CTRL + Shift +¢¥Add segment
CTRL + Shift +¢RAdd muscle
CTRL + Shift +qAdd ligament

= =4 =4 =8 =9

CTRL + Alt +cCSimulation setup
CTRL Alt + B¢ Convert to Simulink

= =4

CTRL + Shift +¢GSetupanimation
CTRL + Shift +Gstart Animation
CTRL + Shift +¢HPause animation
CTRL + Shift +Q\Stop animation

=A =4 =4 =4

CTRHK Shift + & Display Rendering Stats
CTRHK Shift + K Toggle Rendering Stats Display (Hz or ms)

= =
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= =4 =4 = =4 =4 = = =

=a =4

SHIFT + LeftClick on Backgroumtragc Move model in screen
ALT + LeftClick on Background + @rBgptate model in screen

SHIFT + UpArrow (CTRL + UgWlove model up
SHIFT + DnArrow (CTRL + Dgdylove model down
SHIFT + LtArrow (CTRL + L, Iy Move model left
SHIFT + RtArrow (CTRL + R,¢)Move model right

Alt+Up/DnArrow ¢w2 i S Y2RSft | 62 dzi
Alt + Lt/Rt Arrow cw2idlFGS Y2RSt | 62dzi
t, CTRL +t cw2ilGS Y2RSt | 02 dz

i, HIFT + i (mouse wheelk Zoom in
0, SHIFT + o (mouse whegeBoom out

Q¢ Q¢ Qx

O O« O

& & &

(o M M)}
<SS

O ONe)
Q¢ Qx

QX

BSNIAOL
K2NART 2y
y 2 NYI €
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3 Menus

3.1 File Menu

View Model Simulation Animat
1 New model [ 4

& Open.. Ctrl+0
Reopen k

Save Ctrl+S
Save As.. Ctri+Alt+S
Close Ctrl+C

Preferences...

Import Model
Exit

3.1.1 New Model
This commandreates an empty model, i.e. a model with no components. Once you have created a
new model, you can add componerasch as segments and muscles to complete it.

3.1.2 Open

This command loads axistingMSMSmodelfrom the diskdrive. AMSMSmodel is stored in directory
whose name is the name of the MSMS model. The model directory has a number of required and
optional subdirectories and files that are described in Appertgix

To open a MSMS model, click on File > Open to bring umtuael browser window. Here, you must

choose the model directory where your model resitdgsdoubleclicking on it or selecting it aralicking

2y ah LISy ¢ Inithe moldliBofsed thedirectories that contain a valid MSMS model (with

proper subfolders and model files) are displayed with an MSMS icon indicating that they are valid MSMS
models and can be opened by MSMS.

15



Note: WhenMSMS opens a model, it searches model's local image folder for segment images first. If it
couldn't find all of the images required by the model, it will then search the common image library (set

in "File>>Preferences>>General"). If the common image Yilfodder is wrong (e.g. "C:instead of
"Cluserdmodeldimages"), MSMS will search @nd all of its subfolders for the images. Depending on

the size of the image folder, the search could take a very long time. When this happens, pay attention to
the progress window that is displayed while opening a model. In progress window, MSMS displays the
image folders it is currently searching for the images. If you notice that the wrong folders are being
searched, change the image library path in "File>>PrefessraBeneral'.

3.1.3 Reopen
This commangbrovides a list of five recently opened models and allows the user to quickly open one of
them.

3.1.4 Save
This command saves tlthanges to thenodel

3.1.5 Save As

This commandaves changes to the model under a difesit name or he same name at another

locationon disk If the model contains images that are not stored in the MSMS Image Library folder,

GKSaS AYF3aSa FNBE O2LIASR (G2 GKS yBan] WHRG INEE Q1 BSHE
option is checked, even the imas located in the Image Library are copied to the new model location.

When MSMS loads a model, it searches for the required images in the local model folder and the main

image library (specified in the File >> Preferences). This allows you to keeprlaggefiles in the main

library and reuse them in many models. But if you like to share your model with others or open them in

a different computer, you have two choices. You can share your image folder along with the model or

make sure that all required/il 3Sa | NS al SR Ay GKS Y2RStQa 201t 7
LYl 3S&a¢0®

3.1.6 Close
This commandloses themodelin MSMS workspace

3.1.7 Preferences
Preferences setup allows you $pecify the location of your image library, the background color,thad
2D and 3D display®references Setup includes four tabs

16



= | Display Setup -
General D|sp|ay|Fram|ng User

General

Segment Image Data Path C:\MSMSImageLibrary\|

Background Color | |

[ oK H Cancel H Apply ] |

3.1.7.1 General

In the General tab you can changesetthe path for thecommon image foldeMWhen loading a model,
MSMS first searches the model's local image folder for the required images (3i@sraadd textures).

But if it couldn't find all of the images in the local image folder, it will search the common image folder
and its subfolders. When loading the model, the progress window displays the folders searched for the
images. In this tab,ou can also change the background cotdrthe 3D model window

3.1.7.2 Display
MSMS supports both 2D and 3D displdgghe Displaylabthe following can be edited:

9 The number of screens that the display contains. This would be required in case of head mount
displays or multprojection displays both of which have multiple screens and the user needs to
configure each screen individually.

1 The monoscopic view needs be set in some cases, for example, a head mount display that
gets its left and right feed from two different video channels. In that case, you cannot get stereo
vision by just enabling stereo 3D. Instead you need to set the monoscopic view of one screen to
G STd 9&8S8S¢ IyR UKS 20KSNJ aONBSy (2 awAi3akid 9e&S¢
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2D
Regular Monitors

o e®
3D Stereoscopic 3D Stereoscopic
Head MountDisplays Monitors and Shutter Glasses

3.1.7.3 Framing
TheFramingTabcontrols aspects specific to how the MSMS window affects the view as seen by the
user. Based upon the settings, the view frustum gets modified.

3.1.7.4 User
The Userdbis used to conwl settings that are user dependant, e.g. the position of eyes. When the

LIKE&aAOlIt (2 @GANIdzZt SesS O2NNBalLlRyRSyOS Aa asSa iz
AYGSNBalGeés GKS SesS LRaixGA2y At dnbtQhrespecttd S & LISOA
GKS KSIFIR® ¢KS dGAGES (S a LJs

EG a9e8S t2aAGA2Y 6AGK NB
[j
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3.1.8 Import Model

3.1.8.1 Import SolidWorks Model
This command imports a SolidWorks model into MSMSMS allows importing CAD designs from
SolidWorksThis process is as follows.

Engineers can build accurate models of prosthétitosin SolidWorksaind automaticallyconvert it to a
Physical Modeling XML fil€his conversiorns done in the SolidWorks eimonment using the CAD-
SimMechanics translator, aefe addon utility available from Mathwrks website ThePhysical Modeling
XML filecan be read into SimMechanics to dynamically simulate the prosthetic Tidsame file can
also be read into MSM® tepresent tle prosthetic limb in MSM®lo MATLABomponent is required
at any time to perform thémport to MSMS.
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into MSMS, it can be populated with componestgh as actuators and sensgtsan be attached to a
human model in MSMS, and it can be simulated withimppropriate task environment.

In its import process, MSMS algses STlfilesexported fom SolidWorks to mperly visualize the
prosthetic limb segmentd herefore, MSMS integrates a complete set of information directly available
from the SolidWorks CAD design software: the assembly and its visualization. The process should be
completely aubmatic and the user should not have to modify the linkage manually in the XML file. This
aspect of the translation guarantees the data has not been corrupted.

Because conversion from CAD to SimMechanics involves interpretations of what each element in the
CAD model iand how it has to be represented in SimMechanidathworks provideguidance and
instructions on configuration and export of your CAD model so that it can be successfully imported into
SimMechanics. You can find these guidelines in MathWeekssite at:

http://www.mathworks.com/access/helpdesk/help/toolbox/physmod/mech/

Further, current MSMS tools for importing CAD models do not handle all system topologi&s, wh
imposes additional constraints on importable CAD models. For example:

1 The MSMS converter does not yet handle closed loop mechanical systems and subassemblies. If
the SolidWorks model includes a closed loop system or a subassembly, it cannot getezbnvert
to MSMS. Subassemblies can be avoided in the model by bringing the parts and the constraints
contained in the subassembly to the higher hierarchical level. In other words, a flat assembly is
required: all parts are mated together at the top level.

1 The @D assembly parts need to have masses and inertia tensors. This may be automatically
computed from density and geometry as long as all parts have material properties defined.

1 Unnecessary constraints must be avoided because they are translated into mahjpinés
that complicate the simulation model but are not necessary.

1 Only the complete assembly can be exported to XML and not a part of it.

Finally, the user must export the segment images from the CAD model. MSMS uses these images to
visualize the imported CAD model. The following rules will ensure that the images are exported

properly.

T ! W 2FNESQ NB&az2f dzii A 2 Yurpbsks. STt ha@elv&whigh résplibnd A a dzl
because they are meant to be used for manufacturing (stereolithography). MSMS reads directly
the STL format. However, this format describes only surface geometry of 3D objects and does
not include any informabn about color or texture. It can be useful to convert the STL files to
the OBJ format and then include color and texture properties.

T {SG GKS WhdziLdzi Q LI NF YSGSNI G2 o0AYINEB® ! {/LL {¢
the binary STL is a bettoption.

19


http://www.mathworks.com/access/helpdesk/help/toolbox/physmod/mech/

1

1
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include any information about the units even though the unit may be specified in the comments

in the STL file.

/ KSO1 a52 y2i0 0NIiyza L2088 {AcGS 2adedr L@&iE dR I ARINI Y |y dzF |
coordinates will be converted to positive space. However, in MSMS, it is important to keep the
coordinates as they are to preserve the concordance between the images and the Physical

Modeling XML file.

SolidWorks Model of Prosthesis

v y
Actuator & Sensor Data i A
Human Model Data STL Files PhyS)Ié:'\jLN'LC.)Idehng
World Model Data e

Y
Matlab

SIS SimMechanics
v \
Simulink Model of Simulink Model of
Prosthesis + Human + World Prosthesis

Importing a SolidWorks model to MSMSolidWorks outputs a Physical Modeling XML file
describing the mechanical linkaged STL filesepresenting the appearance of each
segmentBothsets of outputsare used by MSMS to create accarate model of the
prostheticlimb in MSMSThe final Simulink model can be built via Matlab/SimMechanics or
MSMS. But the use of MSMS allows the users to attach the imported prosthetic limb to a
human, add additional prosthetic components such as actgaiand simulate it in an
appropriate task environment.
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3.1.8.2

File View Model Simulation Animation Help

sHe | ¥rue| AL | FPPFID | XOREQ |[FeanmC | & fsiifl
Model Explorer

MPL
EagSegments
+-Joints

‘Actuators

Sensors

Wrapping Objects
+-Cameras

Lights

Elastic Elements

va

A prosthetic limb imported from SolidWorks

Import OpenSimModel

This command impostan OpenSinmodel into MSMS. Th®@pendialogshows onlyOpenSimmodel

files.

To successfully import modelom OpenSim, follow the following guidelines:

T

Open and save the OpenSim model with the OpenSim version 2.2.0 or higher. To save, you must
dzaS a{+ @S !'aé¢ IyR aStSOG I ylIrYyS GKIG A& RAFFSN
OpenSim will not upgrade ¢hmodel to the newer format.

The 3D shapes of the segments (.vtp files) required by the model must all be in a folder named
"Geometry" in the same folder as the OpenSim model.

When there are no equivalent components in MSMS, the imported components gpaddo
the closest MSMS componeas described belowf necessary, you can edit these after
importing.

Ellipsoid wrapping object is converted to spherical wrapping object.
Torus wrapping object is converted to Ring wrapping object.

Muscle via points are converted tousclefixed poins.
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1 When the functions for the coordinates of theowing pointare nonlinear, they are converted to
linear functions.

9 Tendon slack length is converted tptimal tendon length

E BothLegs_msr

File View Model Simulation Animation Help

sHI| £ | AH | O8000F | RoAR |[Eezaml| @ s M
Model Explorer 4

BothLegs_msms -
—+-Segments
=l-ground
=-pelvis
—-femur
| [H-tibia
—|-Ifemur
+-tibia

m

~ankle
~femoral-tibial
~hip
~lankle
Ifemoral-tibial
Ihip
Isubtalar
~Itoe
~Itp
pelvis
~subtalar
~toe
-tp
=h-Actuators
~-ADDBREV
ADDLONG
AMAGL -

A leg model importedrom OpenSim

Note: To import SIMM models, first import them into OpenSim and save them as OpenSim models. Then
you can import the OpenSim models to MSMS.

3.1.9 Exit
Thiscommandcloses thecurrently open model and exitdSMS.
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3.2 View Menu

File Model Simulation Animation

5t C7 Front Shift+F | i
v 0 Back Shift+B
I Right Shift+R
167 Left Shift+L
E Top Shift+T
HGf Bottom (Under) Shift+U
E Cameras

v Camera Light On

v Default Lights On

9 View Al Shift+A

&1 Full Screen Shift+S

3.2.1 Front
Thiscommandshows the Front view. Keyboard shortcut: Shift ke Front view is the-X plane
projection of the modeWith Y axis pointing upwards, and Z axis pointing to theoletfhie screen

3.2.2 Back
Thiscommand shows th8ackview. Keyboard shortcuShift + B The Back view is theZ/'plane
projection of the modeWith Y axis pointing upwards, and Z axis pouptim the rightof the screen

3.2.3 Right
Thiscommand shows th&ightview. Keyboard shortcut: Shift + RTheRight view is the Xplane
projection of the modelvith Y axis pointing upwards, anagXis pointirg to the rightof the screen

3.2.4 Left
Thiscommand shows theeftview. Keyboard shortcut: Shift + LTheLeft view is the X plane
projection of the modelvith Y axis pointingpwards, and xis pointing to the lefof the screen
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3.25 Top
Thiscommand shows th&opview. Keyboard shortcut: Shift + TTheTop view is the X plane
projection of the modelvith Xaxis pointing upwards, and Z axis poigtio the rightof the scree.

3.2.6 Bottom (Under)
Thiscommand shows th8ottomview. Keyboard shortcut: Shift + UTheBottom view is the > plane
projection of the modelvith Xaxis pointing upwards, and Z axis pointing to thedéfihe screen

3.2.7 Cameras

All modelshavea defaultcamera for viewinghe model The user however, can creaey number of
custom camerafor a model. All such cameras will be listed here and can be chosen as the active
camera by the user.

3.2.8 Cameralight On
This command toggles on and off the spotlittdt is attached to the camera and always points in the
same direction as the camera.

3.2.9 Default Lights On
This menu option togglesn and offthe defaultlights which is a combination of one ambient light and
two directional lights.

In addition to the camerand default lights, the user can add new lightsA IKG Ay 3 2F (GKS a{ a/{
can be accomplished by four basic types of light: (1) ambient, (2) directional, (3) point, and (4) spotlight.

3.2.10 View All
This menu option redirects the camera toward the model and moves it back until the whole model can
be seen. This is useful when the camera is pointing to the wrong direction and the model is invisible.

3.2.11 Full Screen
This menu optiorenlargesghe 3Dwindowto coverthe entire screen. The keyboard shortcut for this
command isShift+S You carpressEsc to get back tthe normalscreenmode.
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3.3 Model Menu
Includes tools fobuilding and editing ofmodeks.

File View Simulation Animation Help

ey Show All Axes Kl
Show Ground Axes
Model Ex

Show Joint Controls

Hurman_F

JS:IEE; Hide Muscles

B Actua Hide Ligaments

Sensy .

- Wrap Hide Segments

B Came Hide Wrapping Objects

Elgl;;c Hide All Components
T Add Model.. Ctrl+Shift+M
T+ Add Component. Ctrl+Shift+N
*S|  Add Segment.. Ctrl+Shift+X
M Add Muscle.. Ctrl+Shift+P
*L  Add Ligament.. Ctrl+Shift+Q

Plot Anatomical Data for Muscles...
Plot Anatomical Data for Ligaments...
Scale Segment...

Model Info *

3.3.1 Show All Axes
Shows/hideghe localreference frameof all componens.

3.3.2 Show Ground Axes
Showsghides Ground reference frame

3.3.3 Show Joint Controls

Shows/hidegoint controlsfor all joint degrees of freedom in the modélo facilitate finding the desired
degree of freedom in large models, thames of the degrees of freedom are sorted in alphabetical
order. You can these sliders ¢ontrol themotion of theindividualjoint degrees of freedom in the
model.

3.3.4 Hide Muscles
Shows/hidesll muscles
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3.3.5 Hide Ligaments
Shows/hidesall ligaments

3.3.6 Hide Segments
Shows/hides all segments.

3.3.7 Hide Wrapping Objects
Shows/hides all wrapping objects.

3.3.8 Hide All Components
Shows/hides all model components.

3.3.9 Add Model

Using this command, one can add an entire human, prosthesis, or ass&mblyto the current model.
Toadd, you must browse to the XML file of the desired assembly (human.xml, prosthesis.xml, or
world.xml) and add it to your moddkor exampleyou canremovea prosthesis irthe model and add a
different oneto replace it This allows you to combine a humeodel with various prosthesis and world
modelsto quickly build different task models.

3.3.10 Add Component

Brings up the add component wizard that allows you to adg modelcomponentsupported by MSMS
Joints are automatically created when you create a segmémice a component is inserted, it will show
up in the model explorer as the currently selected component.

The newly created component may belong to one of the Human, Prosthesis, or World @altfegmu

FGdr OK GKS ySg 02YLRYySyld (2 Iy SEA&alGAYy3 ORYLRYSYI
you are adding a component to a new blank model, it will assume Human Category by default. If this is

y20 RSAANI 60f S 2 LI&Stgritdicke&ion@ad\chalgy i yallegodly. D! L
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MNew Component Parents for New Muscle Insertion Segment

~~Segment clavicle clavicle

[HActuator ground ground

. -Kinematic Driver humerus
radius radius

right_hand right_hand

Position Sensor
Trunk Trunk

'----Wrapping Object
 Camera uina i

Comp. Name: |MyMewMuscle

[ Finish H Cancel

Note: Add Component tool collects only the most basic information to quickly add new components to
the model. It therefore does not allow you to edit all parameters of the component while it is added to
the model. For Segments (and joints), Muscles, and Ligaments, there are interactive wizards that give
you more control over the parameters of the added component (see below). In addition, all parameters

of the new components can be edited later from their projes panel.

3.3.11 Add Segment
This command will bring up the segment creation wizard. The wizard allows you to quickly build a

segment/joint pair and interactively configure its properties.
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File View Model Simulation Animation Help

E; r’ff? | .g‘ 4
Model Explorer
Mew Model

—HSegments
: [-ground

Segment Creation W

+ Joints Parent Segm... | ground =

-Actuators

~Sensors Attachment Joint
-Wrapping Obj

+-Cameras . =
“-Lights Name: Mewloint Type: |Pin/Revolute hd

*Elastic Elemen

|
X-Offset J 80 mm
-1000 -500 a 500 1000

Y-Offset 65 oy
-1000 -500 0 500 1000

Z-Offset U 1] mm
-1000 -500 1] 500 1000

Mew Segment
Ma... MewSegment CappedCylinder -

Height |0.25 m
Image Properties:

te [E el

MNewdaint

Radius | 0.025 m

| OK | | Cancel

In the wizard, you must specify the parent segment where the segment will attach tothe name
and the type of the joint between the parent segment and the new segment, the joint offset from the
parent segment, and the shape of the new segment.

If a segment in the model is already highlighted (selected), Add segment will use it as the parent for the
new segment.

52y Qi $2NNEB AT (KS akKlILS 2F GKS ySg asS3avySyid Rz2Sa
material properties. You can editéke later in thenewa S 3 Y Sxbpe@ydpanel

3.3.12 Add Muscle
This command will bring up the muscle creation wizard. The wizard allows you to quickly add a muscle
and interactively configure its path and properties.
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After selecting this command, thensor will turn into a red cursor. To interactively create the muscle,
you have to:

1 Click to select origin then drag as red line and release at the insertion point to create a muscle
with straight line path between the origin and insertion points. A pahelwing the current and
default morphometric properties of the muscle will open.

9 If necessary, click on the muscle path and drag to a point on a segment and release to create
new via point. Repeat as needed. While adding new via points, the contents ofublcle
properties window will be update to reflect the new path.

1 If necessary, click on a wrapping object and then click on a muscle segment. This associates the
wrapping object with that segment of the muscle. Repeat as needed. While adding wgappin
objects to the path, the contents of the muscle properties window will be update to reflect the
new path.

29






































































































































































































































































































