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Typical Processing Session Overview Tutorial

The Typical Processing Session tutorials are meant to be followed for a beginner to understand
how to use the Visual3D application. It will provide guidance for the different features of the
application which will allow for users to to apply these methods to their own data.

This specific tutorial covers the basic processing steps starting from C3D files through to report
generation. Here we will show a surface-level view of these processing steps, but they are described
in great detail within their step-specific tutorial pages. Available here: Visual3D List of Tutorials

As a starting point, we will assume that you have:

¢ A model template (MDH)

e A signal processing pipeline (V3S)
¢ Areport template (RGT)

o A static trial (C3D)

e Multiple movement trials (C3D)

If you don't have these templates or pipelines, you can download the sample files here: Typical
Processing Session Sample Data or follow the links to documentation on how to create them.
Creating a Model

Open the Visual3D application to an empty Workspace. The first step will be to create the model,
following these steps:

1. Load the static C3D file by going to Model - Create (Add Static Calibration File) -» Hybrid

Model from C3D file.
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2. Select LowerBodyStaticTrial01.c3d. Click Open. from the Select Files dialog.

Visual3D will then switch to Model Building mode automatically. The 3D viewer will display the
average value of the marker locations from the standing file. The dialog bar to the left of the screen

Wiki Documentation Site - https://has-motion.com/wiki/


https://has-motion.com/wiki/doku.php?id=visual3d:tutorials:list_of_tutorials
https://www.has-motion.com/download/examples/TypicalProcessingSession.zip
https://www.has-motion.com/download/examples/TypicalProcessingSession.zip
https://has-motion.com/wiki/lib/exe/detail.php?id=visual3d%3Atutorials%3Aknowledge_discovery%3Atypical_processing_session&media=visual3d:tutorials:knowledge_discovery:addstatic_model.png

Last
;gg?;g:z/m visual3d:tutorials:knowledge_discovery:typical_processing_session https://has-motion.com/wiki/doku.php?id=visual3d:tutorials:knowledge_discovery:typical_processing_session&rev=1738957487

19:44

will contain a list of segments, which by default will contain only a segment representing the
Laboratory (e.g. Motion Capture Volume).
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Applying a Model Template

In this section, you will apply a previously constructed model template. If you don't have a model
template (.mdh file) for this standing trial, please complete the Model Building Tutorial which
describes the process for building a model and creating a template.

If you have a model template, then:

1. Apply the model template:

la. Go to Model = Apply Model Template

la. In the dialog, select the model template ““

2. Set the subject height/weight:

2a. In the models tab, go to Subject Data/Metrics

2b. Double click on the value next to Mass listed under Expression

2c. Double click on the value next to Height listed under Expression

Using a Pipeline Command
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Pipeline commands can be used to apply the model template and set the subject height/weight.
These commands can be edited to look for specific files, or if parameters are left blank, they will
prompt the user for relevant information.

1. Apply Model Template command 2. Set Subject Height command 3. Set Subject Weight command A
great example of applying a model template can be found on the following pages Pipeline Processing
Example 1 and Pipeline Processing Example 2.

Opening movement files

This section will open/add the movement files to the model that was created in the previous sections
on this page.
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Using a Pipeline Command

The dynamic trials can be opened using the File_Open command.

A great example of assigning models to motion files can be found on the following pages File Open.
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Assighing movement files to a model

In the previous sections, the movement files were added and the model template was applied to the
static standing trial. These movement files need to be associated or assigned with static standing
model file. When movement files are assigned to a model, the pose (position and orientation) of each
segment and landmarks in the model are computed for the motion file. To assign the movement files
to a model, follow these steps:

Assign Models to Motion Data

Select a model
LowerBadyStaticTrialll.c3d |

1. A_ssign _mOdel to Delete Selected Maodel
motion trial

Check the checkbos far the trials bo build with thiz model

a. Model -» Assign Model whalking T rial_071.c3d
to Motion Files

b. Select the checkbox
next to
WalkingTrial 01.c3d

c. Click OK

Verify - The 3D Animation Viewer should now display a skeleton of the lower body that has been

associated with your movement data. You can animate the skeleton by clicking the PLAY ==
button in the VCR controls at the bottom of your screen.

Pipeline command for assigning a model

The model can be assigned to the movement trials using the Assign_Model_File command.
A great example of assigning models to motion files can be found on the following page

Assign_Model_File.

Basic Signal Processing
Signal Processing is accomplished typically through pipeline commands. For more detail, a tutorial
describing Signal Processing is available.

This section assumes that you have worked through the previous sections on this page. The following
are steps for Interpolating and Filtering the TARGET data.

Make sure you are in the Signals and Events tab for the Processing section
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2. Filter
TARGET
signals:

a. Expand
the TARGET
folder

b. Right click
on the
PROCESSED
folder

File Edit View Model Force Analysis  Settings CMO Library  Pipeline  Help
! M. ‘
Y = - > A

E/JE 5=k X P
Bl

['walkinaTrial_01.c3d

j Guery

=5

===

SE| Hepnrts] i CalTester] w HeaI-Timel H I.-’-‘«A]

Workspace & Signals and Events l Tk

c. Click
Processing >

d. Click Filter
e. Click Done

See
Processing
for an
explanation
of the default
command
parameters.

Note that
only a
PROCESSED
folder exists
under the
TARGET
folder in the
data tree
(e.g. a new
PROCESSED
folder wasn't
created). By

& O
.m0 ORIG
[ &NALOG
[]C—) FORCE
D[:I COFP
1= FREEMOMENT
[ LAMDMARE
[0 KIMETIC_KIMER
D[:I METRIC
[~ FRAME_MUMBERS
[]_—i HEADER INFORMATION
D[:I PARAMETERS

[NAL

Copy Folder
Delete Folder

Rename Folder

Processing Lowpass

Highpass
DFT

Interpolate

Rectify

=

Command Lowpass Filter Dialog

|PROCESSED

Rezult Folder

Reszult Suffis

[EUTTERWORTH

Kl

Select Digital Filker Clazs

.0

Cutalf Frequency

# Samples Reflected |5
# Samples Extrapolated ||:|
Total # of Samples in Buffer |E

default
Visual3D
uses only
one
PROCESSED
folder, which
contains the
most recent
processing
doneto a
signal.

# of Bidirectional Passes

E L] L] L L

L ‘_ E
— — S
Ready

Cancel

Wiki Documentati

on Site - https://has-motion.com/wiki/


https://www.c-motion.com/support/Visual3D.php?topic=FAQ_Signals#topic-830%7CSignal
https://has-motion.com/wiki/lib/exe/detail.php?id=visual3d%3Atutorials%3Aknowledge_discovery%3Atypical_processing_session&media=tps_filterdata.png

Last

;gg;;(e):ﬂw visual3d:tutorials:knowledge_discovery:typical_processing_session https://has-motion.com/wiki/doku.php?id=visual3d:tutorials:knowledge_discovery:typical_processing_session&rev=1738957487

19:44

File Edit View Model Force Analysis  Settings CMO Libra Pipeline Hel
b g Iy g p
. [ -l F'l_ F *® 3
D o E:IE PIPTLINE m E L J F ‘ ID :. ’
w/alkingTrial 01 c3d ~H|I] =] Quen
% Workzpace Ii Signals and Events l It S| Fiepoltsl :t CaITesterl m HeaI-Timel E IM]
3. Review || B[] TARGET -
; E-[]C 1 ORIGIMAL
Elrigtcfrssfmg =[] PROCESSED
Yoo | L] ® CTRHD Data View
----- @ ovr
a.Expand || - L] & LIMH Data Glaph] Data Values Signal Processing History l
the TARGET | - = H: tihﬂd::lﬂ
folder  |Ili ) Interpolate
_____ @ LaRM2 Copy To ClipBoard Inbepalate
..... []® LsRM3 Interpolate /SIGNAL_TYPES=TARGET
d. Expand |[/: . [1® LARMA Lowpass_Filter I /SIGNAL_FOLDER=ORIGINAL
th LEHD ! /SIGNAL_NAMES=
e I Oe | /RESULT_FOLDER=PROCESSED
processto | [He i e,
----- & LDFa : el
folder | & @ LFAL | /NUM_FIT=3
_____ @ LFaX 1 /POLYNOMIAL_ORDER=3
C. LEft click | & . [ LFCC :
onsignal | = [[1® LFHD
“CTRHID” || = Cl® LPLE
----- [ % LFME
d.Inthe ||| L& LT
' R | [ R == 1% LFT2
Dgta View || i . []® LFT3
Dialog, || - []%® LHL2
select |1 = []® LHLE
Signal || [1® LHMS
Processing || @ 14 LHME
P [ ] % LHND
History tab || = . C]® LS
----- 1% LICT
----- []#& LICTF
----- 1% LIPS
R ﬁ 468 2.33:
—_— 1 1= | =l | = | 1= | PO Draw Everyu 4835  Capture Rats
Ready NUM Mo Target selected

Pipeline commands for Basic Signal Processing

Signals can be interpolated and filtered using the Interpolate and Lowpass_Filter commands.

Refer to Tutorial:_ Command_Pipeline#Pipeline_SIGNAL_PROCESSING for an example.
Check Force Assignments
Creating Event Labels

An Event is simply an occurrence of interest that correlates to a motion capture frame, i.e. to a
particular time point within a movement. The key events for gait studies (e.g., heel strike, toe-off) are
now so well standardized that Visual3D can detect and mark them automatically . For other
applications, you can define your own events, either manually (using the mouse to double-click on
significant points on any graph) or computationally. After you have worked through the steps in this
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section, refer to Tutorial: Event Processing for more information about creating event labels. In

addition, go to Event Labels for more examples.

Entering an Event manually

Events can be added to the data file manually by selecting a frame in a graph in SIGNAL AND
EVENT PROCESSING mode. Follow these steps:
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After an Event has been created it can be edited using the Edit Events Dialog. The process of Editing
an Event is explained elsewhere.

Entering an Event manually via the pipeline

This example created an explicit event which can also be done using the Event Explicit command.
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If you are processing gait, you will want to use the Automatic_Gait_Events command.

Users can create events specific to their task (different types of motion, EMG processing, etc.) by
using any combination of signal processing in conjunction with the many Event commands.

Creating model based items

Model Based Items refers to Kinematic and Kinetic calculations based on rigid body modeling.

In this section, we will create a knee joint angle. After you have worked through this section, refer to
the Compute Model Based tutorial which describes the basics for creating model based items. One of
the more important sections describes the interpretation of the knee joint angle.

Create a joint angles for the Right and Left Knee

To create the right knee joint angle, follow these steps:

6. Click Create

Done Feset Dialog Cancel

Compute Model Based Data *
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MODEL . - >
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bar,
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Data
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S
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z
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. Model Base em Joint Angle [degrees): iz ati
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. The Cardan Seguence defines the order of rotations.
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AxlaL] the gign of the angle follows the Right Hand Rule g i |F|ight Shark j
about the actual coresponding zegment coordinate system comet |
4. Reference Segment: RTH aes. Reference Seqment |Right Thigh |
(Right Thigh)
5. Cardan Sequence: XYZ
Cardan Sequence L j
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Processing Results

- The joint angle is
created and a processing
dialog shows if any errors
were encountered. Note
that the dialog also
contains which files were
processed. It is important
to note this because
signals are only created
for the active files.

B Processing Results

3

Mumber OF Erors - 0

<44 Previous

Mewt >0

File: C:hdemo Meshtutonals\ alking Trial 1.c3d

3. Define the
Left Knee
Angle as
follows

1. Data
Name:
LKneeAngle

2. Model
Based Item
Properties:
JOINT_ANGLE

3.
Segment:
LSK (Left
Shank)

4,
Reference
Segment:
LTH (Left
Thigh)

5. Cardan
Sequence:
XYz

6. Click
Create

Compute Model Based Data

Data Hame

Joint Angle [degrees);

Segment and Reference Segment define the angle desired,
The Cardan Sequence defines the order of rotations.
Wwharningl!l IF pou are uging the anatomical ares (ML, AF, o
AlBL) the zign of the angle follows the Right Hand Rule
about the actual comrezponding segment coordinate system
anes.

Done Reset Dialogj Cancel |

— Model Baged [tem Froperties

x

Use Megative |

[ ®

[JOINT_&NGLE ~ v

rz

- MNormalization

!Normalization aff -
Segment !Left Shank. -
Reference Segment !Left Thigh -
| Cardan Sequence by -
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Notice that a new
folder is created in
the Data Tree for

LINK_MODEL_BASED |[x

calculations. This
folder now contains

13/15 Typical Processing Session Overview Tutorial
| B Tutorial2 - Visual3D Professional (HAS-Motion) - O *
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\For Help, press F1

Using Pipeline Commands

Pipeline commands can be used to create the model based data. The following commands will create
the left and right knee angles

Compute Model Based Data
/RESULT NAME=Right Knee Angle
/FUNCTION=JOINT ANGLE
/SEGMENT=RSK
/REFERENCE_SEGMENT=RTH
/RESOLUTION COORDINATE SYSTEM=
I /USE CARDAN SEQUENCE=FALSE

I /NORMALIZATION=FALSE
/NORMALIZATION METHOD=TRUE

I /NORMALIZATION METRIC=

I /NEGATEX=FALSE
I /NEGATEY=FALSE
I /NEGATEZ=FALSE
I /AXIS1=X

I /AXIS2=Y

I /AXIS3=Z

’

Compute Model Based Data
/RESULT NAME=Left Knee Angle
/FUNCTION=JOINT ANGLE
/SEGMENT=LSK

/REFERENCE SEGMENT=LTH

/RESOLUTION COORDINATE SYSTEM=
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| /USE_CARDAN_SEQUENCE=FALSE
| /NORMALIZATION=FALSE
/NORMALIZATION METHOD=TRUE

| /NORMALIZATION METRIC=

| /NEGATEX=FALSE

| /NEGATEY=FALSE

| /NEGATEZ=FALSE
|

|

|
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/AXIS1=X
/AXIS2=Y
/AXIS3=Z

.
’

Creating a Report

Once signals
have been
created, they
can be added
to a report.
The report
allows users
to preview
their data J |_Saltgwttal Knee Kinematics L
prior to
exporting, or
to share data
(ex.a 70.0 4 Walk
clinician).

An example
of a report
may be seen
on the right.
The Report
Building
Tutorial

describes the |
process for
creating this
report.

.
o
1

Extension / Flexion (degrees)
0
il

Note: It is
possible to
add and
overlay 120 ol | \ LHSI
more than 00 & Normahzeds(n"ﬁu gait cycle) (& 1000
one item
per graph so
that direct L — £
comparisons
between
different
variables
can be
made.
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Pipeline commands

A report may be saved as a .rgt file. The report may then be opened and applied to other subjects.
The .rgt file also contains the signal definitions (the signals created using the Compute Model Based
dialog/pipeline command). The Model Building Tutorial describes how to create a report and save it as
a .rat file.

Graphs can also be created using the Make_Line_Graph command. This dialog does not currently have
a dialog, so it is highly recommended to familiarize yourself with the options using the dialog prior to
using the command.

Updating the Model Based Computations and Graphs via Recalc

If any modification has been made to the Visual3D workspace once the Model Based Computations
and Graphs have already been created, it is recommended to execute the Recalc pipeline to update
the .CMO Workspace. This will Recalculate the link model, event dependencies, and execute the
RECALC Pipeline.

Detailed information on the Recalc pipeline can be found here.
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