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3D Animation Viewer

Changing the data file being animated

| walk1.cad |

Visual3D pipeline commands and animations use the ACTIVE_FILE. The user can select the ACTIVE
FILE using the data file combo box.

3D Viewer Animation Controls

Roll your mouse over the image below for a brief introduction to the various parts of the Visual3D™
Animation Control .

0z

alp.’." —

The animation controls provide functions that are similar to standard video controls.

Controlling the 3D animation window.

Controlling the position and orientation of the camera in the 3D viewer.

e The left mouse button is used to modify the orientation of the 3D view of the scene. Holding
down the left mouse button and moving the mouse vertically rotates the scene about the
horizontal axis of the scene view, moving the mouse horizontally rotates the scene about an
axis parallel to gravity.

e The right mouse button is used to modify the scaling of the scene. Holding down the right
mouse button and moving the mouse outward moves the camera closer to the center of the
scene (increases the size of the image displayed).

¢ Holding down the center mouse button (on a three-button mouse), or both the left mouse
button and right mouse buttons together, allows the user to shift (translate) the scene from
side to side and up or down.

Setting the sensitivity of the mouse movements

Mouse Sensitivity

The sensitivity of the 3D transformations of the scene relative to the physical movement of the mouse
is determined by several factors. The user does not need to figure out these factors but can modify
the effective sensitivity by selecting “Modify the mouse rotation sensitivity” under the “Properties”
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menu and determining the preferred sensitivity by trial and error. The sensitivity value is saved to the
Registry.

Program Options
Controls what items are displayed in the 3D viewer.
Color Map Signal To Muscle

Color a segment or a muscle based on a color lookup table and a signal

Animating Multiple C3D Files

Select the following file menu option.

Mew Ctrl+M
Cpen/Add... Ctrl+0
Rename

Close

Save Workspace Ctrl+5
Save Workspare A= Ctrl+ A
Export >

View Workspace History

Open Report Template Ctrl+E
Append Report Ternplate
Save Report Ternplate Ctrl+T

Add/Meodify File Tags
Add/Medify Synchronized Video Files
Add/Medify Synchronized Motion Files

Print... Ctrl+P
Print Preview

Print Setun...

1 Visual3CExarmplel.cmo

2 Examnple 2_Conventional Gait Model.cmo

3 Chlsersy, A\ Tutoriald.cmo
4 WalkingTrial_01.c3d

Exit

The following dialog will appear allowing you to select the files to be displayed simultaneously. Note
that the currently active motion file will also be displayed.
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Add/Meodify Synchronized Motion Files et

Muation Files X Offzet ' Offset Z Offzet Start Framne |

[ walk3.c3d 0 1] 0 1

< >

Check. files to animate
Select Cheched item “with Right Mouze Button to maodify values

An example of the resulting animation is as follows:

Color Map Signal To Muscle

Color a segment or a muscle based on a color lookup table and a signal

Under the model menu item, select Color Item With Signal
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Map Colors to Signal Values ot
Colaor bo Signal Y alue Map Single-Click an item to select it. Select a signal,
component and colormap then press the Apply
Colonization button to complete the mapping:
Min Walue Color
Double-Click an item to view the current zignal and
colormap applied to the item.
Pelviz
Right Thigh
Right Shank Remove Colarization |
Hean Valus Col Right Foot
Ean ¥ alue —oir Left Thigh Apply Colarizatian |
Left Shank i
Left Foot
Right “irtual Foot
Left Wirtual Foot
Save Color Map |
Load Color Map |
M ax Walue Color
Signal Signal Component
=l
Save Al Mappings | Load Saved Mappings | Cloze

Select the segment (or muscle) that is to be colored.

Select the signal

Pipeline Command: Map_Signal_To_Muscle

Map a Signal to a Muscle. The range of the signal is mapped to the default look up table that
determines the color that the muscle will be rendered in the 3D animation viewer for a given value of
the signal.

Map_Signal_To_Muscle

/Calibration_File= The name of the Link Model (Standing Trial)

/Muscle_Names= The type of the muscle to be colored by a signal

/Signal_Types= The type of signal to be evaluated

/Signal_Names= The names of the signals to be evaluated

/Signal_Folder= The name of the signal folder

/Component= E;(u;(dg or Magnitude)The component of the signal used to color the

Camera Tracking

(Have the camera track a segment in the 3D viewer rather than stay stationary in the
laboratory.)
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Shockwave Demo

The default animation viewer allows the user to interactively set the position and orientation of the
camera. The scene stays stationary. If the motion capture volume is quite large and the segment of
interest is quite specific (e.g. focusing on the pelvis), it can be a nuisance to follow the subject
through the volume.

 Select the position and orientation of the camera with respect to the laboratory coordinate

system
E Visual3DExamplel.cmo - Visual3D Professional (C-Motion, Inc. Production) — O e
File Edit View Model Force Settings CMO Library Pipeline Help
J Toolbar L lrF & y || {'J:. [ o
+  Status Bar | | evewr event | REseT o v 1]
Ik2 c3d v | Query
WSS Modify 3D Animation View Options AtV | =] Guew |
Worksp lisgy
b———— « Large Toolbar :‘ l
E ) - -
;Eg ©  LongFilenames 3D v6 Professional
E'L—.lC ~  View C-Motion Visual3D Banner
E View Color Mapped Lines on Signal and Event Processing Graphs
..... [« View Graph Animation Frame Line
""" [ View Synchronized Video
_____ [ Set Camera Perspective
----- [ Wiew Active Files
""" E View Real Time Data
..... [ View Biofeedback Post Processing
----- [ T® CTHY
----- [ & PELWIST
----- 14 PELVISZ
----- 1% PELWIS3
----- [ ® PELWIS4
----- []® RFT1
----- []® RFT2
----- 1% RFT3
----- []® R.SK1
..... 1% RsKz
----- []® R.SK3
----- 1% R.5K4
----- 1% R.TH1 v
Ml nTHA
| 0333s 7.27s 1% Play Every Frame
gy, 1 f— | . . . . . . = 437 ™ Play at Capture Rate

e Select Set Camera Perspective from the View Menu
e Save the Current Camera Perspective

k1
L_BASED
IEMATIC

X

Segment M ame =]

ORMATION
is

Save Curent Segment Perspechve |

I "-. Do you want to overwrite any previously saved camera perspective with the current camera perspective?

e Overwrite the existing perspective
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¢ Select the pelvis segment and select Move Camera to Track Segment CG

Seament Mame: |Pelvis -

Save Current Seament Perspective |

Restore Saved Segment Perspective |

Reset to Defaulk Camera Perspective |

" lze Stationary Camera

* Move Camera to Track Segment CG

Cloze

e Play the animation. When the pelvis segment is in view the camera will be focused on the
segment. The scene will shift so that the pelvis segments remains in view.

Modify the Properties of the Animated Markers
You can modify the size of the targets, landmarks, and joints in three ways.

Marker Size

First, by defining the default size of all markers
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Settings CMO Library  Pipeline  Help
Modify Lab Coordinate System

Modify Scale of the 3D Graphics Objects —

Use Processed Analogs for Ground Reaction Force Calculations
Use Processed Forces for Segment to Force Assignments

~  lUse Processed Targets for Model/Segment/LinkModelBased items

*  lUse Biomechanics Conventions
Use compatible 1 byte ASCI characters
Use dd/mrm/yyyy (Eurcpean Format) Dates

Use Multi Threading

Set the Size of the Displayed Objects et
Target Size
Target Size noiz41a

Joint Size 0012418
Landmark. Size nma241a

.
-
.
-
-
-

Center of Pressure Size
COP Size 0.020000

Force Yector Scale
Main Cylinder Length 0002500
Main Cylinder Width 0.010000

End Cone Percent Length  |0.150000

Freetoment Scale

-

Circle B adius 0.050000

ak | Cancel |
Second, by scaling the size in the Data Tree. Select a
signal in the data tree using the right mouse button, then select the item “Draw Target Size”

b IRERI |/ RER

[l
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& LTH2
: E_ Graph X »
& PV Graph ¥ 4
: m Graph Z »
& PV Graph Residual *
& AF Graph ¥, Y, Z and Residual »
: EE Remowve All Graphs
& Rs Delete Data
& RS
& FS Rename Label
: E? Generate Metric »

Map Color to Signal Value

;'E Draw Target Size » Small
|E Draw Target Properties + Medium |

aress F1 Large

—— =T T— - —

CreateTarget.cpp(15): CCommandCreateTarge Lol | Third, by scaling the size by

selecting “Draw Target Properties”

----- JE= —
..... h r
..... &L Graph X »
----- e L Graph ¥ »
""" - Graph Z »
----- oL
..... & F Graph Residual b
----- & F Graph X, ¥, Z and Residual *
----- “F
..... F Remowve All Graphs
""" & F Delete Data
----- “F
..... & F Rename Label
----- & F .

]
..... F Generate Metric
""" & F Map Color to Signal Value
----- “F
""" ¢F Draw Target Size »

Draw Target P rti e

Te— raw Target Properties 4§
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Set Anirmation Draw Size Dialog >

Targets

Target Size | NORMAL |

I+ Override Visual3D Target Colors

Target Color || | #D0FFS0
Trails

v Show Trails Behind | -1

W Trail all frames: shead  |-1

[v Owverride Visual3D Trail Colors

maicoor | [R=

Note that this uses the same dialog as above.

Fourth, use a pipeline command.

Set_Animation_Draw_Properties /SIGNAL_TYPES= ! /SIGNAL_FOLDER=ORIGINAL ! /SIGNAL_NAMES=!
[TARGET_SIZE=NORMAL ! /OVERRIDE_TARGET_COLOR=TRUE /TARGET_COLOR=#80FF80
/DRAW_TRAIL=TRUE ! /OVERRIDE_TRAIL_COLOR=TRUE /TRAIL_COLOR=#FFFF80
[TRAIL_ALL_FRAMES=TRUE ! /TRAIL_BEHIND= ! /TRAIL_AHEAD= ;

Marker Colors

Motion Capture marker data are displayed in the data tree with four elements (z,y,z, residual).
The residual value is a result value from the 3D tracking software. In the C3D file format:

a residual value less than zero indicates that the data is unreliable a residual value equal to 0
indicates that the data were processed prior to get into Visual3D or the original data processing was
manual or unknown. The default animation view displays the markers as grey spheres.

To distinguish the “ORIGINAL"” markers that have been processed (e.g. a residual value equal to zero)
Visual3D draws them in red. If the user selects to color the markers by residual, the color of the
marker changes from green (near zero residual) to yellow.

Segment Primitives

Segment Primitives can be a useful tool in visualizing the position and orientation of segments in
relation to each other. Segment Primitives can either be drawn using the pipeline, or by using the
Draw Segment Primitives Dialog, both methods are described here
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Draw a Line between 2 Markers

As of version 4.0 Visual3D does not provide the capability to draw a simple line in the 3D viewer. If
only a few lines are being drawn, and the movement trial has been assigned to a Visual3D model, it is
possible to create a virtual muscle. The virtual muscle is displayed as a small cylinder in the 3D
viewer.

In the following example, draw a line between markers S1 and S2, and another line between markers
L1 and L2.

Step 1- Create landmarks

Visual3D muscles are connections between landmarks, so create landmarks coincident with the 4
markers.

Seqgments ILandmarks Muzcles | Subject Data / Metricz

Landmarksl Funu:tiu:unall Digitizing L_51 |

Landmark, Mame: |[HE]

— Define Orientation Lzing:

Starting Faint |S1 ll [Reference]

" Targets and/or Landmark: Lardnar
Ending Pairt j [0n a line)
“Lateral abject j [Oh a plane]
“Project From j [F'r_u:uieu:tiu:un anko
* = Optional a line or plane]

{* Euizting Segment IL-"-"-B j

— Landmark, Offzet from Start Point [Reference] or Segment Origin

Offzet to Exigting Calibration =
. Target or Landmark, I J

% [Offzet Uzing the Following MLAAPA23AL Offsets
><|n.u YIIZI.IZI Z[0o

[T Offzet by Percent [1.00= 1005] (M eters whernot checked]

[ Calibration Only Landmark (Mot generated for azzigned mation file]z]]

IUnda Changes | Apply | Build kModel | Cloze Tab

Create similar landmarks for S2, L1, & L2
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Step 2 Create Muscles

Switch to the Muscles Tab in Model Builder Mode.
Enter the name S1S2 into the Name Edit Box.

Select Create Muscle.

Segmentsl Landmark:z ” Muzcles  Subject Data / Metrics

Muzcles I

— Create Mew:
& Muscle © Muscle Group  MultiSelsct muscles o groups to add
Type I"-.fisual a0 j buzcle Mame |
Marne |5'| 53

Create bMuscle(z] | 4 | | _;I

buzcle Group tduzcle Mame | b
ALL_MUSCLES
IMASSIGMED
a | KN | i
Delete Selected Group | Delete Selected Muzcle |

Step 3 Add Landmarks to Muscle Definition

Select the landmark in the bottom combo box below
select Append Landmark.

Do this for each of the two landmarks.
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Segments | Landmarks || Muscles  Subject Data / Metncs

Muscles 5152 l

buzcle Hame : IS'ISE
Landma... I Landmark Mame I
Origin L 51
Inzertion L_52

Delete Selected Landmark:,

Now do the same for a muscle names L1L2 comprised of landmarks L L1 & L L2

Step 4 Check the view option to display muscles

T4, N YEE
Map Segment: Color o a Signal Yalue
Segment Properties

W Yiew Jainks
v Wiew Landmarks
View Model Center aof Mass

Wiew Segments (Bones)
v iew Segment Colorizations

Yienww Segment Geometry

YWiew Seqgment Lines (Skick Figures)

» Wiew Targets
v Yigw Force Platforms
v Yiew Ground Reaction Force Yeckor

Wiew Ground Reaction Force Bukterfly
v Miew Force Struckure Veckar
Yiew Lab
v Wiew Lab Axes
W Yiew Seqment Coordinate Swstem Axes
Wigmw White Background

Program Opkions. ..
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