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C3D

Purpose

This tutorial shows you how to generate real time feedback from the Visual3D RealTime Tab when
streaming a C3D file through Visual3D. The pictures and example in this tutorial are specific to
graphing Left Ankle Angles. However, the same principles can be applied to any Link Model Based
items.

Steps

Preparing for the Tutorial

1. Download the file model.zip
2. Save the file where you would normally save motion capture files.

These sample Qualysis files were downloaded from C3D.org

Step 1 - Open CMO File

. model.cmo - Visual3D Profe

File Edit View Model Force Analysis Settings CMO Library Pipeline Help

1. From the File menu, [—S_5
select Open/Add..., D CHO E . | -
Choose model.cmo

% warkspace \& Signals and Events]

iy Mcu:lels] =k Heports] Z*: EaITester] m HeaI-Time] m Simnuilati

Fipeline Processes / \Wizardz

2. From the works_pace POST 1_CreateChD S
status screen, verify RT_0_SetD efaultFolders

the model file named || |RT_1_Export<MLFile
Standing_Hybrid 2.c3d
appears in the column

Report Pages 0

labeled Add Mew File Tag | Modify D ata Columns
Models/Calibration
Files. [£  CMO Workspace Models/Calibration Files | Mation Files
= modelemo [ Y GLOBAL
Standing_ Hybrid_2 c3d )
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e Workspace] & Signals and Events ﬁi Models

Heports] t CaITaster] -] HeaI-Timel = | Simu\ation}

Segments  Landmarks | Muscles | Subject Data / Metrics |

Sooerts | S Prepte | K Crsans | Visual3D v5 Praofessional

Segment Name

‘ j ™ Kinematic Onfy
Segment Type
Visual 3D - Create
3 . Double-Click Segmert to View/Edit
H Segmert Mame ‘ Segmert Type ‘ Calibrated ‘ Kinetic ‘
SW I tc h LAB Visual 3D NAA YES
Pelvis Coda YES YES
to the Right Thigh Visual 3D YES YES
Left Thigh Visual 3D YES YES
M Ode I S Right Shank Wisual 3D YES YES
Left Shank Visual 3D YES YES
ta b to Right Foot Visual 3D YES YES
Verlfy Left Foot Visual 3D YES YES i
bones
In
picture

View Segment | Build Mode!

Delete Selected Segment Choose Algorithm for Computing Pose
[Visual3D 6 DOF -

Duplicate Selected Segment | Copy & Reflect Selected Segment

Step 2 - Connect to RT stream/Load Emulation

1. Open the Real-Time tab

2.a. To connect to the
C3D stream using the
Builtin RT plugin:
(more....)

s,.‘s.z Wnlkspace] = Signals and Events] m Mndals] Hepnrlsl F CalTester W RealTime IE Simulahnn]

+ Buil-in BT (" Extenal RT

Built-ln BT Support Force Platform Zero Baszeline
. . C3DFile R = Number of Frames to Average: |10
Click C3DFile_RT TW@KM N
- Qualisys AT ezel eio Baseline |
(Used to emulate a Yicon DataStream AT =
camera s Stem D \ Hardware Settings
y ) m Capture Distance Unitz
Configure | Perform Capture & mm " om Com
[~ Use FF Parameters from Calfile Camera Frame Rate | 240,000

Real-Time Pipeline

Browse to the dynamic
C3D file
(Walking_Hybrid_2.c3d)

[#- Event Creation 333
- Force

Metric &
[#- Model Based D ata Computatian

#- Real Time and Biofeedback 3
Signal Math

Open Pipeline Save Pipeline Edit Clear Pipeline

Real-Time Graphs

NOTE: Before using
the real time stream
users should test using
C3D files collected in
their lab

Graph Display Plane
CRY @ YZ ORZ
™ Full Screen Display
[™ Play Sounds

[ Switch Vertical Axis [+/-]
[™ Switch Horizontal s [+~

Frames to Graph 300
add | Delete | Open | Swve | MexFimeGen [0

2. Streaming... CAP INUM No Target selected
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2.b. To
connect to
the C3D
stream
using the
External RT
plugin:
(more....)

" model.cmo - Visual3D Professional (C-Motian, In(.Pdeu?t:jn) (=B |

File Edit View Model Force Analysis Settings CMOLibrary Pipeline Help

( D -.i Fﬁ E:"J;'|D . E lel ‘;l@ [Starding Hybrid_2 c3d =1

Reports | ' Calester =
C BubinAT & EwemalRT 2
Extemal RT Guppart
Launch ‘l,m“lpadmass fzzigl 3
4

For > ] Lo |
instructions |f = o]
on how to -
run Rieal-Time Pipsiine

biofeedback
through
Visual3D
server see

Event Creation
Force
Metric
tModel Bazed Data Computation
RT and Post Processing Biofeedba
Signal Math

:

4 1 r

Open Pipeine | Save Fipeine | Clear Fipelne

the

Visual3D

RealTime Graphs

Server
Tutorial.

Graph Display Flane
CRY (yZ O xZ

I Full Sereen Display

I Play Sounds

I Switch Vertical s [+/]
I Switch Horizontal s [+

-

Frames to Graph | 300

sl | Dekete Opon | Save | MerFimeGeo 30

For Help, press F1

NUM Ne Target selected

3. The data is automatically applied to the model

Note: Streaming status in lower left

Step 3 - Compute model based item: RT pipeline

Open up Model Based Data Computation under the Real-Tim
Double click Compute_Model Based Data

Click Edit

e Pipeline
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Real-Time Pipeline -

Compute Model Baszed [ata

[ Ewvent Creation >
-- Farce Fez
- Metric <
El Model Bazed Data Computation |

1, Compute_Model Based Data
-- Feal Time and Biofeedback
B Signal Math -

Open Fipeline Save Pipeline | 2 , Edit I Clear Pipeline

| |

Change the corresponding:

Data Name: Ankle Folder: ORIGINAL Model Based Item Properties: JOINT_ANGLE
Segment: Right Foot Reference Segment: Right Shank

Compute Model Based Data S

Data Mame im :J  Model Bazed ltem Properties - T 1
JOIMT_AMGLE = s

Folder |ORIGINAL vl HOINT. = -y

Fezult Folder will alwaps be Original I 2_

— Marmalization-

Jaink Angle (degress) ]Nnrmalizatiun [ ff

L]

Segment and Reference Segment define the angle dezired.
MHarmalization i relative to standing posture.

The Cardan Sequence defines the arder of ratationz.
Warning!ll If you are uzing the anatomical axes [ML, AP, or -
23<|AL] the sign of the angle follows the Right Hand Fule abowt | Segment ]thht Foot
the actual coresponding segment coordinate system axes.

Ll Le

Reference Segment ]Fi ight Shank

Cardan Sequence 1><"Y"Z _:_j

Lone Fiezet Dialog 1 Cancel

Click Done

Step 4 - Create Graph

Click Add in the Real-Time Graphs section, and enter the following:

Data to: LINK_MODEL_BASED::ORIGINAL::Ankle
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[rata to

Comporent Line Calar

[ Graph P20 StdDev Component

Graph Pozition  Column: |1 Span |1
1 Span |1

* Automatically Scale to Signal Mindtd ax (" Scale Graph to Uszer Defined Min/t ax

R o

| Highlight Target Range |0 + |0

[ Highlight Metric Mean [ Highlight Metric: StdD e

Event Handling

[ Anchaor Graph Start Frame on Event Select Events to Annotate

[ Anchor Graph Stop Frame on Event

[ Update Graph Ewvery Nth Cycle 1
Mumber of Cycles to Digplay 4

Wharning Data Color. HOTE: If 'Less Than' equals 'Greater Than' then there iz no warning given.
Less Than  Greater Than  Also Change Background Colar bo

Warn ellow When: ||:I ||:I |Defau|t ﬂ

* Only Graph
" Graph Border

Warn Red When: ||:I |':I |Defau|t j

Warn Sound When: ||:I |':I |Default -

Sound File [Less than] | |

Sound File [Greater Than) | |

Click OK

Complete

Your result should show a Real-Time stream that looks like the picture below
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ra_:_:}‘é W'orkspace] & Signals and Evenls] m Maodels Hepnrts] i CalTester m Real-Time ]E Simulation

* Buit-in BT ™ External RT

Buil-ln RT Support Faorce Platform Zero B aseline
— BRO c

6500 FPS C3DFile BT I . Mumber of Frames to Average: 10
Phoenis_FAT 3
Qualizys_ AT Reset FP Zero Baseline |
Wicon DataStream AT =

T Hardware SeFtings
Capture Digtance Units
Configure | Pesform Capture & mm " cm Com

I Use FP Parameters fram Calfile Camera Frame Flate | 240.00C

Fieal-Time Pipeline

(- Event Creation E3S
- Force

- Metric ﬂ
£l Model Based Data Computation
S Compute_Model_Baszed Data
+- Feal Time and Biofeedback

- Signal Math v

Open Pipeline Save Pipeline | I Edit | LClear Pipeline

Fieal-Time Graphs

Arkle  LINK_MODEL_BASED Graph Display Plane
Oy @ vz K2

-

™ Full Screen Display

™ Play Sounds

™ Switch Vertical Asis [+4-]
™ Switch Horizontal Asis [+4

300

Frames ta Graph

Add Delete M Max Frame Gap |30

Streaming... CAP [NUM Mo Target selected

Remember to save the Graph and RT Pipeline
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