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1 General Information  

1.1 Introduction  
MSMS is a software application for 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 control systems 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 and features 

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 described. 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, Windows 7 32-bit, Windows 7 64-bit. 

¶ 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.    

1.3 Installation Procedure     
MSMS is distributed through 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 
¶ Interactive tools for building and validation of human and prosthetic limbs and models of the 

objects in the task environment 

¶ Tools for importing existing models from OpenSim, SIMM, and SolidWorks 

¶ Tools for physics-based simulations in Simulink  

¶ Tools for simulations in real-time virtual reality environments with the subject in the loop 

¶ Tools for animation of models off-line or in real-time 

¶ Tools for building animations of activities of daily life in PowerPoint 
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2 Starting MSMS 

2.1 Using Windows Shortcuts  
Click on the MSMS shortcut in Windows start menu.  

2.2 Using Command Line  Interface  
To run MSMS from command-line, use the following syntax:  

ǊǳƴƳǎƳǎ    άaƻŘŜƭ CƻƭŘŜǊέ !   [ƛǾŜψ5ŀǘŀ  {ǘŜǊŜƻψо5   CǳƭƭǎŎǊŜŜƴ άLƴǎǘŀƭƭŀǘƛƻƴ CƻƭŘŜǊέ 

Where, 

άaƻŘŜƭ CƻƭŘŜǊέ = Directory name where the MSMS model resides (directory name must be in quotes) 

A          =  Tells MSMS to start in Feature Command animation mode 

Live_Data    =  Controls head-tracking mode (use arguments ON or OFF) 

Stereo_3D   =  Controls stereo mode (use arguments ON or OFF) 

Fullscreen    =  Controls full-screen mode (use arguments ON or OFF) 

άLƴǎǘŀƭƭŀǘƛƻƴ CƻƭŘŜǊέ = MSMS installation folder 

 

Example:  

runmsms "c:\models\ƳȅƳƻŘŜƭϦ ŀ ƻƴ ƻŦŦ ƻŦŦ ά/Υ\MSMS\MSMS 1.0έ 

 

NOTE: The command line is designed primarily to quickly put MSMS in animation mode so that it can 

receive and animate the motion data from the UDP port. In this mode, some editing functions may not 

function properly. Therefore, if you plan on editing your model, start MSMS from Windows start menu.   
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2.3 MSMS Graphic User Interface  
 

 

The MSMS graphic user interface consists of the following sections: 

¶ Menu Bar located at the top of the MSMS window, and gives access to most MSMS features. 

¶ Toolbar is located just below the Menu Bar and gives access to the most frequently used 

features such as opening and saving models or choosing the background color. 

¶ Model Explorer lists 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 top Pane, its attached components are displayed in the bottom Pane. Double 

ŎƭƛŎƪƛƴƎ ƻƴ ŀ ŎƻƳǇƻƴŜƴǘΩǎ ƴŀƳŜ ǿƛƭƭ ōǊƛƴƎ ǳǇ ƛǘǎ ǇǊƻǇŜǊǘƛŜǎ ŘƛŀƭƻƎ ōƻȄΦ Right clicking on a 

component will bring up a menu with options to edit, remove, show, or hide the component. 

There 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.g. joints), the right-click menu 

options will be limited to edit and remove.     

¶ 3D Model Window is where the MSMS models are visualized, edited and animated. Here, 

dƻǳōƭŜ ŎƭƛŎƪƛƴƎ ƻƴ ŀ ŎƻƳǇƻƴŜƴǘΩǎ ƴŀƳŜ ǿƛƭƭ ōǊƛƴƎ ǳǇ ƛǘǎ ǇǊƻǇŜǊǘƛŜǎ ŘƛŀƭƻƎ ōƻȄΦ Right clicking on a 

component will bring up a menu with options to edit, remove, show, or hide the component. 

There are also options to show only or show all components of the same type.    

¶ Status Bar displays properties of muscles and wrapping objects when they are edited. In other 

times, it displays the commonly used shortcuts for model manipulation and navigation.  
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2.4 Keyboard Shortcuts  
Keyboard Shortcuts allow 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 shortcut for that button.  

For the model window shortcuts to work, you have to click on the 3D model window to bring it to focus.  

Here is the list of keyboard shortcuts:     

Keyboard Shortcuts: 
 

¶ CTRL + O          ς Open 

¶ CTRL + S           ς Save 

¶ CTRL + Alt + S  ς Save As 

¶ CTRL + C           ς Close  
 

¶ SHIFT + F ς view front 

¶ SHIFT + B ς view back 

¶ SHIFT + R ς view right 

¶ SHIFT + L ς view left 

¶ SHIFT + T ς view top 

¶ SHIFT + U ς view bottom 

¶ SHIFT + A ς View all 

¶ SHIFT + S ς Full screen  

¶ Esc           ς Exit full screen 
 

¶ CTRL + Shift + M ς Add Model 

¶ CTRL + Shift + N ς Add component 

¶ CTRL + Shift + X  ς Add segment 

¶ CTRL + Shift + P ς Add muscle 

¶ CTRL + Shift + Q ς Add ligament 
 

¶ CTRL + Alt + C ς Simulation setup 

¶ CTRL + Alt + E ς Convert to Simulink 
 

¶ CTRL + Shift + C ς Setup animation 

¶ CTRL + Shift + G ς Start Animation 

¶ CTRL + Shift + H ς Pause animation 

¶ CTRL + Shift + V ς Stop animation 
 

¶ CTRL + Shift + J ς Display Rendering Stats 

¶ CTRL + Shift + K ς Toggle Rendering Stats Display (Hz or ms) 
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¶ SHIFT + LeftClick on Background + Drag ς Move model in screen 

¶ ALT + LeftClick on Background + Drag ς Rotate model in screen 
 

¶ SHIFT + UpArrow (CTRL + U, u)  ς Move model up 

¶ SHIFT + DnArrow (CTRL + D, d)  ς Move model down 

¶ SHIFT + LtArrow (CTRL + L, l)    ς Move model left 

¶ SHIFT + RtArrow (CTRL + R, r)    ς Move model right 
 

¶ Alt + Up/Dn Arrow  ς wƻǘŀǘŜ ƳƻŘŜƭ ŀōƻǳǘ ǎŎǊŜŜƴΩǎ ǾŜǊǘƛŎŀƭ ŀȄƛǎ 

¶ Alt + Lt/Rt Arrow    ς wƻǘŀǘŜ ƳƻŘŜƭ ŀōƻǳǘ ǎŎǊŜŜƴΩǎ ƘƻǊƛȊƻƴǘŀƭ ŀȄƛǎ 

¶ t, CTRL + t               ς wƻǘŀǘŜ ƳƻŘŜƭ ŀōƻǳǘ ǎŎǊŜŜƴΩǎ ƴƻǊƳŀƭ ŀȄƛǎ 
 

¶ i, SHIFT + i (mouse wheel)    ς Zoom in 

¶ o, SHIFT + o (mouse wheel) ς Zoom out 
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3 Menus 
 

3.1 File Menu 
 

 

 

3.1.1 New Model 

This command creates an empty model, i.e. a model with no components.  Once you have created a 

new model, you can add components such as segments and muscles to complete it.  

3.1.2 Open 

This command loads an existing MSMS model from the disk drive. A MSMS model is stored in a directory 

whose name is the name of the MSMS model. The model directory has a number of required and 

optional sub-directories and files that are described in Appendix E.   

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

choose the model directory where your model resides by double-clicking on it or selecting it and clicking 

ƻƴ άhǇŜƴέ ǘƻ ƻǇŜƴ ƛǘΦ In the model browser, the directories 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.      
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Note: When MSMS 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 library folder is wrong (e.g. "C:\" instead of 

"C:\users\models\ images"), MSMS will search C:\  and 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>>Preferences>>General".  

3.1.3 Reopen 

This command provides a list of five recently opened models and allows the user to quickly open one of 

them. 

3.1.4 Save 

This command saves the changes to the model.  

3.1.5 Save As 

This command saves changes to the model under a different name or the same name at another 

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

ǘƘŜǎŜ ƛƳŀƎŜǎ ŀǊŜ ŎƻǇƛŜŘ ǘƻ ǘƘŜ ƴŜǿ ƳƻŘŜƭ ƭƻŎŀǘƛƻƴΦ  CǳǊǘƘŜǊƳƻǊŜΣ ƛŦ ǘƘŜ ά{ŀǾŜ Main [ƛōǊŀǊȅ LƳŀƎŜǎέ 

option is checked, even the images 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 keep large image files 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 iƳŀƎŜǎ ŀǊŜ ǎŀǾŜŘ ƛƴ ǘƘŜ ƳƻŘŜƭΩǎ ƭƻŎŀƭ ŦƻƭŘŜǊ όōȅ ǎŜƭŜŎǘƛƴƎ ά{ŀǾŜ aŀƛƴ [ƛōǊŀǊȅ 

LƳŀƎŜǎέύΦ 

3.1.6 Close 

This command closes the model in MSMS workspace. 

3.1.7 Preferences 

Preferences setup allows you to specify the location of your image library, the background color, and the 

2D and 3D displays. Preferences Setup includes four tabs. 
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3.1.7.1 General 

In the General tab you can change or set the path for the common image folder. When loading a model, 

MSMS first searches the model's local image folder for the required images (3D meshes and 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, you can also change the background color of the 3D model window.  

3.1.7.2 Display 

MSMS supports both 2D and 3D displays. In the Display Tab the following can be edited: 

¶ The number of screens that the display contains. This would be required in case of head mount 

displays or multi-projection displays both of which have multiple screens and the user needs to 

configure each screen individually.  

¶ The monoscopic view needs to 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 

ά[ŜŦǘ 9ȅŜέ ŀƴŘ ǘƘŜ ƻǘƘŜǊ ǎŎǊŜŜƴ ǘƻ άwƛƎƘǘ 9ȅŜέΦ 
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3.1.7.3 Framing  

The Framing Tab controls 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 User tab is used to control settings that are user dependant, e.g. the position of eyes. When the 

ǇƘȅǎƛŎŀƭ ǘƻ ǾƛǊǘǳŀƭ ŜȅŜ ŎƻǊǊŜǎǇƻƴŘŜƴŎŜ ƛǎ ǎŜǘ ǘƻ ά±ƛǊǘǳŀƭ 9ȅŜ ƛǎ ŀǘ ǾƛŜǿŀōƭŜ ŘƛǎǘŀƴŎŜ ŦǊƻƳ Ǉƻƛƴǘ ƻŦ 

ƛƴǘŜǊŜǎǘέΣ ǘƘŜ ŜȅŜ Ǉƻǎƛǘƛƻƴ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ǎǇŜŎƛŦƛŜŘ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ǎŎǊŜŜƴ ŀƴd not with respect to 

ǘƘŜ ƘŜŀŘΦ ¢ƘŜ ǘƛǘƭŜ ǘŜȄǘ ά9ȅŜ tƻǎƛǘƛƻƴ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ IŜŀŘέ ǿƛƭƭ ŎƘŀƴƎŜ ǘƻ ά9ȅŜ tƻǎƛǘƛƻƴ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ 

LƳŀƎŜ tƭŀǘŜέ ǘƻ ǊŜŦƭŜŎǘ ǘƘƛǎΦ 

3.1.8 Import Model  

3.1.8.1 Import SolidWorks Model 

This command imports a SolidWorks model into MSMS. MSMS allows importing CAD designs from 

SolidWorks. This process is as follows.   

Engineers can build accurate models of prosthetic limbs in SolidWorks and automatically convert it to a 

Physical Modeling XML file. This conversion is done in the SolidWorks environment using the CAD-to-

SimMechanics translator, a free add-on utility available from Mathworks website. The Physical Modeling 

XML file can be read into SimMechanics to dynamically simulate the prosthetic limb. The same file can 

also be read into MSMS to represent the prosthetic limb in MSMS. No MATLAB component is required 

at any time to perform the import to MSMS.  

¢ƘŜ tƘȅǎƛŎŀƭ aƻŘŜƭƛƴƎ ·a[ ƛƴŎƭǳŘŜǎ ōƻŘƛŜǎ ǘƻ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ŀǎǎŜƳōƭȅΩǎ ǇŀǊǘǎ ŀƴŘ ƳŀǇǎ ǘƘŜ ŎƻƴǎǘǊŀƛƴǘǎ 

ōŜǘǿŜŜƴ ǘƘŜ ǇŀǊǘǎ ƛƴǘƻ ƧƻƛƴǘǎΦ ¢ƘŜ ΨtŀǊǘΩΣ ǘƘŜ Ψ/ƻƴǎǘǊŀƛƴǘǎΩ όƻǊ ƳŀǘŜǎύΣ ǘƘŜ ΨCǳƴŘŀƳŜƴǘŀƭ wƻƻǘΩ ŀƴŘ ǘƘŜ 

Ψ{ǳōŀǎǎŜƳōƭȅΩ {ƻƭƛŘǿƻǊƪǎ ŎƻƳǇƻƴŜƴǘǎ ŎƻǊǊŜǎǇƻƴŘ ǊŜǎǇŜŎǘƛǾŜƭȅ ǘƻ ǘƘŜ Ψ.ƻŘȅΩΣ ǘƘŜ ΨWƻƛƴǘǎΩΣ ǘƘŜ ΨDǊƻǳƴŘ-

Root Weld-wƻƻǘ .ƻŘȅΩ ŀƴŘ ǘƘŜ Ψ{ǳōǎȅǎǘŜƳΩ ƛƴ {ƛƳaŜŎƘŀƴƛŎǎΦ !ŦǘŜǊ ƛƳǇƻǊǘƛƴƎ ǘƘŜ prosthetic limb model 
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into MSMS, it can be populated with components such as actuators and sensors, it can be attached to a 

human model in MSMS, and it can be simulated within an appropriate task environment. 

In its import process, MSMS also uses STL files exported from SolidWorks to properly visualize the 

prosthetic limb segments. Therefore, 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 automatic 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 is and how it has to be represented in SimMechanics, Mathworks provides guidance 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 MathWorks web site at: 

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

Further, current MSMS tools for importing CAD models do not handle all system topologies, which 

imposes additional constraints on importable CAD models. For example: 

¶ 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 get converted 

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. 

¶ The CAD 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. 

¶ Unnecessary constraints must be avoided because they are translated into many weld joints 

that complicate the simulation model but are not necessary.   

¶ 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.    

¶ ! Ψ/ƻŀǊǎŜΩ ǊŜǎƻƭǳǘƛƻƴ ƛǎ ǎǳŦŦƛŎƛŜƴǘ ŦƻǊ ǾƛǎǳŀƭƛȊŀǘƛƻƴ purposes. STL files have very high resolution 

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 information about color or texture. It can be useful to convert the STL files to 

the OBJ format and then include color and texture properties.  

¶ {Ŝǘ ǘƘŜ ΨhǳǘǇǳǘΩ ǇŀǊŀƳŜǘŜǊ ǘƻ ōƛƴŀǊȅΦ !{/LL {¢[ ŦƛƭŜǎ Ŏŀƴ ǉǳƛŎƪƭȅ ōŜŎƻƳŜ ǾŜǊȅ ƭŀǊƎŜΦ ¢ƘŜǊŜŦƻǊŜΣ 

the binary STL is a better option. 

http://www.mathworks.com/access/helpdesk/help/toolbox/physmod/mech/
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¶ {Ŝǘ ǘƘŜ Ψ¦ƴƛǘǎΩ ǘƻ ƳŜǘŜǊǎΦ ¢ƘŜ a{a{ ŜƴǾƛǊƻƴƳŜƴǘ ǳǎŜǎ ƳŜǘǊƛŎ ǳƴƛǘǎ ŀƴŘ ǘƘŜ {¢[ ŦƻǊƳŀǘ ŘƻŜǎ ƴƻǘ 

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

in the STL file. 

¶ /ƘŜŎƪ ά5ƻ ƴƻǘ ǘǊŀƴǎƭŀǘŜ {¢[ ƻǳǘǇǳǘ Řŀǘŀ ǘƻ ǇƻǎƛǘƛǾŜ ǎǇŀŎŜέΦ CƻǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎΣ ǾŜǊǘƛŎŜǎΩ 

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

MSMS
Matlab

SimMechanics

STL Files
Physical Modeling 

XML File

Simulink Model of 

Prosthesis + Human + World

Simulink Model of 

Prosthesis

Actuator & Sensor Data

Human Model Data

World Model Data

 

Importing a SolidWorks model to MSMS: SolidWorks outputs a Physical Modeling XML file 

describing the mechanical linkage and STL files representing the appearance of each 

segment. Both sets of outputs are used by MSMS to create an accurate model of the 

prosthetic limb in MSMS. The 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 actuators, and simulate it in an 

appropriate task environment.  
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A prosthetic limb imported from SolidWorks 

 

3.1.8.2 Import OpenSim Model 

This command imports an OpenSim model into MSMS.  The Open dialog shows only OpenSim model 

files.  

To successfully import models from OpenSim, follow the following guidelines: 

¶ Open and save the OpenSim model with the OpenSim version 2.2.0 or higher. To save, you must 

ǳǎŜ ά{ŀǾŜ !ǎέ ŀƴŘ ǎŜƭŜŎǘ ŀ ƴŀƳŜ ǘƘŀǘ ƛǎ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳƻŘŜƭ ƴŀƳŜΦ hǘƘŜǊǿƛǎŜΣ 

OpenSim will not upgrade the model 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 are mapped to 

the closest MSMS component as described below. If 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 to muscle fixed points.  
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¶ When the functions for the coordinates of the moving point are nonlinear, they are converted to 

linear functions. 

¶ Tendon slack length is converted to optimal tendon length 

 

 

A leg model imported from 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  

This command closes the currently open model and exits MSMS. 
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3.2 View Menu 
 

 

 

3.2.1 Front  

This command shows the Front view.  Keyboard shortcut: Shift + F.  The Front view is the Y-Z plane 

projection of the model with Y axis pointing upwards, and Z axis pointing to the left of the screen. 

3.2.2 Back 

This command shows the Back view.  Keyboard shortcut: Shift + B.    The Back view is the Y-Z plane 

projection of the model with Y axis pointing upwards, and Z axis pointing to the right of the screen. 

3.2.3 Right  

This command shows the Right view.  Keyboard shortcut: Shift + R.    The Right view is the Y-X plane 

projection of the model with Y axis pointing upwards, and X axis pointing to the right of the screen. 

3.2.4 Left  

This command shows the Left view.  Keyboard shortcut: Shift + L.    The Left view is the Y-X plane 

projection of the model with Y axis pointing upwards, and X axis pointing to the left of the screen. 
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3.2.5 Top 

This command shows the Top view.  Keyboard shortcut: Shift + T.    The Top view is the X-Z plane 

projection of the model with X axis pointing upwards, and Z axis pointing to the right of the screen. 

3.2.6 Bottom  (Under)  

This command shows the Bottom view.  Keyboard shortcut: Shift + U.    The Bottom view is the X-Z plane 

projection of the model with X axis pointing upwards, and Z axis pointing to the left of the screen. 

3.2.7 Cameras 

All models have a default camera for viewing the model.  The user however, can create any number of 

custom cameras for a model.  All such cameras will be listed here and can be chosen as the active 

camera by the user.   

3.2.8 Camera Light  On 

This command toggles on and off the spotlight that is attached to the camera and always points in the 

same direction as the camera. 

3.2.9 Default Lights  On 

This menu option toggles on and off the default lights which is a combination of one ambient light and 

two directional lights. 

In addition to the camera and default lights, the user can add new lights. [ƛƎƘǘƛƴƎ ƻŦ ǘƘŜ a{a{ άǿƻǊƭŘέ 

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 option enlarges the 3D window to cover the entire screen. The keyboard shortcut for this 

command is Shift + S.  You can press Esc to get back to the normal screen mode.   
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3.3 Model  Menu 
Includes tools for building and editing of models. 

 

 

3.3.1 Show All Axes 

Shows/hides the local reference frame of all components. 

3.3.2 Show Ground Axes 

Shows/hides Ground reference frame. 

3.3.3 Show Joint Controls  

Shows/hides joint controls for all joint degrees of freedom in the model. To facilitate finding the desired 

degree of freedom in large models, the names of the degrees of freedom are sorted in alphabetical 

order. You can these sliders to control the motion of the individual joint degrees of freedom in the 

model.  

3.3.4 Hide Muscles 

Shows/hides all muscles. 
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3.3.5 Hide Ligaments  

Shows/hides all 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 world assembly to the current model.  

To add, you must browse to the XML file of the desired assembly (human.xml, prosthesis.xml, or 

world.xml) and add it to your model. For example, you can remove a prosthesis in the model and add a 

different one to replace it. This allows you to combine a human model with various prosthesis and world 

models to quickly build different task models.  

3.3.10 Add Component  

Brings up the add component wizard that allows you to add any model component supported by MSMS.  

Joints are automatically created when you create a segment.  Once 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 Category. If you 

ŀǘǘŀŎƘ ǘƘŜ ƴŜǿ ŎƻƳǇƻƴŜƴǘ ǘƻ ŀƴ ŜȄƛǎǘƛƴƎ ŎƻƳǇƻƴŜƴǘΣ ƛǘ ǿƛƭƭ ƛƴƘŜǊƛǘ ƛǘǎ ǇŀǊŜƴǘΩǎ ŎŀǘŜƎƻǊȅ ōȅ ŘŜŦŀǳƭǘΦ If 

you are adding a component to a new blank model, it will assume Human Category by default. If this is 

ƴƻǘ ŘŜǎƛǊŀōƭŜΣ ƻǇŜƴ ǘƘŜ ŎƻƳǇƻƴŜƴǘΩǎ D¦L after its creation and change its category.  
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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 properties 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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In the wizard, you must specify the parent segment where the new segment will attach to, the 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.  

5ƻƴΩǘ ǿƻǊǊȅ ƛŦ ǘƘŜ ǎƘŀǇŜ ƻŦ ǘƘŜ ƴŜǿ ǎŜƎƳŜƴǘ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ǘƘŜ ŘŜǎƛǊŜŘ ǇƻǎƛǘƛƻƴΣ ƻǊƛŜƴǘŀǘƛƻƴ ƻǊ ǘƘŜ 

material properties. You can edit these later in the new ǎŜƎƳŜƴǘΩǎ property panel.      

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.  



 

29 

 

 

 

After selecting this command, the cursor will turn into a red cursor. To interactively create the muscle, 

you have to: 

¶ 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 panel showing the current and 

default morphometric properties of the muscle will open.  

¶ 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 of the muscle 

properties window will be update to reflect the new path.      

¶ 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 wrapping 

objects to the path, the contents of the muscle properties window will be update to reflect the 

new path.   




































































































































































































