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Visual3D Quick Reference Guide

1: Static Trial. Select type of model from Model menu. Use Create (Add Static Calibration
File) and pick Visual3D Hybrid Model.

% | Untitled - Visual3D

File View Nuce=N Pipeline Properties Help
[MN—l| Create (Add Static Calibration File) H|  Visual3D Hybrid Model

— | Compute Model Based Data Legacy Models 3

=u Wokst  assign Model to Motion Files

Models/Cal jon Files

View/Edit Segment to Force assignments

Color Item with Signal Value

Mution File Processing Scripts ¢ Process Wizaids

T e el B Erete idd New File Tag Fieport Psges 0

7 marker set

CNFILE
GrabRaiForces
importSignalsFromFsv
KM -FILE

Cument Paths _ Default Paths

Report Templats C\GordontScriptst
Mation File Path - | FAVicon\Userdata\Gatl ab\Gatt Inifiation' Penelopetsession]
Model Path .. | C:\GordonbInitiation'Lacramoiaral

NUM Mo Target selected

Next, select static trial from Vicon database (e.g., \Vicon\Userdata\Gaitlab\...).

Select the calibration file for the new model

Look in: | |39 session ﬂ £ Eg-
@Moving start.c3d @Rightﬁ.c?»d @sessionll&c?»d
@Rightl.dd @sessinnlliﬂd @sessionllg leisure.c3d
@ Right2.c3d @ session114.c3d |!|

|2/ Right3.c3d | 2] session115.c3d | 29) static 2.c3d

@ Right4.c3d @ session 116.c3d

@ Right5.c3d @ session117.c3d

< I >
File name: |Static 1ec3d Open

Files of type:  |C2D File {~.c3d) | Cancel




2: Modeling. Apply a template from a previous subject that uses the same marker set. Be sure
that the subject’s name is not include with the target labels. The Options menu in Vicon
Workstation can remove the subject’s name.

A Untitled - Visual3D
File view JUSEN Pipeline Properties Help
[) @ | Create (Add Static Calbration Fil) £ <1 || Nl me TP 0000 | S
Compute Model Based Dats 3
B2 Worksf  Assign Model to Motion Fies Model Buiding | £ Reparing

Segments

Apply Model Template
Segment|  Save Model Template

Modify Subject Mass and Height iematic Only
Segment |  Modify Frame Range for Static Calibration
Visual 3D View/Edit Segment to Force assignments Create

Edit Landmarks
Double-Cli

Segment
LAB Visual 30 N/A

Color Ttem with Signal Value E——

Modify Selected Segment
Delete Selected Segment Build Mode!

Load Madel Template File NUM

No Target selected

Select a model template file (.mdh) from a similar project that used the same marker set. Note if
your data does not include one or more of the required markers refer to the Appendix for how to
create a landmark, e.g., left and right iliac crest.

Loak in: |_I Lara j cF E2-

File name: |La|a.rndh
Fies of type: | Model File ~mdh) | Cancel




3: Body Parameters. Set subject’s mass (in kilogram) and height (in metres).

1, |PenelopeRight.cmo - Visual3D.

Fie View JUCESN Pipeine Froperties Help
[) & | Create (Add Static Calbration Fil)
= Compute Model Based Data
08 Worksf  seign Model to Mation Fies

Segments

Apply Model Template
Segment|  Save Model Template

Segment | Modify Frame Range for Static Calbration

ety

Modfy Selected Segment
Delete Selected Segment

Weight and height

Visual 3D View/Edit Segment to Force assignments Create
Edit Landmarks
Double-Cli
Segmen __ 000" tem with Signal Value
LAB Visual 30 NZA
Right Foot Visual 3D YES
Right Shank Visual 3D YES
Right Thigh Visual 3D YES
Pelvis Visual 3D YES
Left Foct Visual 3D YES
Left Shank Visual 3D YES
Left Thigh Visual 3D YES
Thorax/Ab Visual 30 YES
Right Upper Am  Visual 3D YES
Right Foream Visual 3D YES
Left Upper A Visual 3D YES
Left Forearm Visual 3D YES

|/ mTR 00 & @

odel Building I Eil Reporting }

NUM No Target selected

Enter the correct mass and height.

Save the model (.mdh) using the item, Save

Model Template.

Enter Body Mass and Height

Total Body Mazs (kos) |76.000
Height [meters]: 1.760

Cancel |




4

4: Add Motion (Dynamic) Trials. From the Eile menu add one or more dynamic trials of this
subject from the Vicon database area.

Select, Add the new files to your currently open files.

Files Already Open...

There is already a file open in the VisualdD warkspace.

How wwould pou like to handle the new filefz);

™ Cloze all open files before loading the new files.

+ Add the new files to your curently open files

Use the Ctrl key to select more than one trial.

Look in: | [ session1 ﬂ |‘i“‘f€ v

@ Moving start.c3d @ Rightg.c3d @ session118.c3d
F!jghtl..cM @sessianlllﬂd @sessianllg leisure, c3d
[\right2.c3d | 2] session114.c3d | =) static 1.c3d
[Rights.c3d | ] session115.c3d |2 static 2.c3d

|ﬂ Right4.c3d @ session116,c3d

|ﬂ Right5.c3d @ session117.c3d

< - | >
File name: |"Right5.c3d" "Right 1.c3d" "Right2.c3d" "Right Open

Files of type: |Mn1iu:un Files {*.c3d, ".cma) j Cancel
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5: Assigning Model. Worksheet will look like this before motion files have been assigned to a
model template.

/| Untitled - Visual3D

File View Model Pipelme Properies Help
~
== L& | fR

02 workspace Stetus I& Signal and Event Processing | Mode! Buiding | £ Repating

Models/Calibration Files ation Files
[ Right1 c3d
[ Rightz c3d
[ Rightz.c3d
[ Riight4.c3d
|| Riight5.c3d
Stalic 1.c3d

Mution File Processing Scripts ¢ Process Wizaids

19 marker set ] Evecute Add Mew File Tag Fieport Pages 0

7 marker set

CNFILE
GrabRaiForces
importSignalsFromFsv

KM-FILE e
Current Paths — Default Paths.
Fleport Template C\Gorden\Seiptsh
Motion File Path . | FWicontUserdatavG atlabhGait Initiation' PenelopetsessionT 4
Mode! Path C:A\GordontInitiation' Penelope',

For Help, press F1 NUM No Target selected

Next from Model menu select Assign Model to Motion Files. Select each motion trial one at a
time. Be sure to hold the CTRL key down each time you select a file. There may be a long
pause before the model is fully applied to all frames in the trial.

Assign Models to Motion Data rg

Select a model
|Static 1.c3d ~|

Delete Selected Model

Select trials to use with this model [ctil-click to select/deselect motion data)
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6: Force Plate Offsets. Worksheet will now look like this. Double-clicking a motion file will
start animating the data.

X Untitled - Visual3D

Fle View Model Pipelne Properties Help
= e
D& G | e

92 ‘workspace Status | [ Signal and Event Prossssing | ] Model Buiding | 28 Reparting

Models/Caliration Files Motion Files
Static 1.c3d [ Right1.c3d
[ Rightz.c3d
|| Rightz.c3d
| Right4.c3d
| Rights.cad

ation File Processing Scripts # Process Wizards

19 markcer 3ol I T Add New Fils Tag Report Pages 0
7 marker set

APAS

CM-FILE

GrabRaiForces

impartSignalsFromFsy

EM-FILE >

Cunent Paths _ Default Paths
Report Template . | C\GordonhScripts
Motion File Path F:\Wiconil serdatatGaitlab\Gait Initiation'Penelopeisassion] s,
Mode! Path C:A\GordonbInitiation' Penelope',

UM No Target selected |
Modify Force Platform Parameters

If n ecessary' Set the Ze ro Select Force Platform to Modify Add an Additional Force Platform | Delete Selzcted Fores Platform | {He Clrent T30 Parameters
- FF_Type Origin = ' z
Baseline Interval for the ; I
H - 3 1320 2200 370
force platforms. First click 3 7m0 a@mo 2o
on a particular file then
p . Force Platform Zero Baseline Interval - |500 550 ™ Update C30 File [~ Delete all Calibration Matrices if prese
Se I eCt the M Od Ify FO rce el e R T Calibration b atrix [Type 4 [6xE] and Type 5 [6x8] force platforms] Analog

Platform Parameters item F’%p (TYPE] ICIC ; ,C ; ,C ; ,C ,C ,C ,C ,C
the Get Current C3D s fame e [ [
Parameters button and E— D
. e rr rr rr r
enter the correct region. T 1T T T T
For gait initiation these S T Y Y Y O
. &N G T T I I I I O O O I I I e
numbers should point to v e
the end Of the fi Ie- Include Cal Matriz [only applied for ’7’7 ’7 ’7 ’7 ’7 ’7 ’7 ’7 ’7 ’7 ’7
- type 4, 5 and B platforms] ’_’_’_’_’_’_’_I_I_I_I_’_
MBI An IMPORTAMT CHAMGE was made to this dislog in Visual3D Yersion 3.07
First, a TYPE 5 Force Platform has been introduced for AMTI's portable force platform with 8 analog channels.
Inersion 3.23, a TTYPE E Force Platform has been introduced for force platforms with 12 analog channels.
Second, the order of the CalMatrix edit boxes was changed to be more conceptual. The matrix is specified

to reflect the calculation of the analog scaling. [Cali atris]iAnalogl=[S caled Analog]
A change was made only in the presentation of the edit boxes. Mo change was made to the C30D Parameters.

Done Cancel

BRSNS NN




7: Gait Events. Add event codes to each trial. One way is use a Pipeline command. Click the
Pipeline icon or press F11. Then select Automatic_Gait_Events from the Event area.

Script / Pipeline Processing

Select a process then click Add »>> SufEmsite, Bl Eveis Atomatic_Gait_Events
1 C =
o A addy | SELECT verALSE
Autamatic_Gait_E vents |SELECT Z-TRUE
Explicit <<< Remaove [ THRESHOLD=15.000000
T | T A WOW'=!
| e
b axirurm .
Global_Minimum Clear Pipeline
Global_kawimur
Omset
Threzhold =]
TPFR_File
TPR_Signal
Save TPR_Signal |mport Checked Signals From Tree Edit |
E:er:.tgfggin[ ¥ | Place an event label at heel strike and toe off using autamatic
Import_icon_Parameter_Ewvent labeling.
2 File Hall
+- Matlab b’ i
< > . E:r:s”tpé r?gr Execute Pipeline | Dpen Script File | Save Script File | Cancel |

Enter 15 newtons in the FP threshold window and check the Z window in the FP Gravity
Direction frame. The Use Pattern Recognition to Create (L/R)HS and (L/R)TO labels must also
be checked. A frame window of 8 or larger is sufficient to prevent multiple adjacent events.
Press Done when complete.

.
Create Events Using Automatic Gait Labels

FP Gravity Direction
FF Threshold — |fiE = T

[v Usze Pattern Becognition o Create [L/RJHS and [L/R]TO labels

Frame ‘window for Pattern Recognition |3 3:

If ALL_FILES is selected in the window beside the Pipeline icon event labels will be determined
for all loaded trials, otherwise a single trial will be analyzed. Press the Execute Pipeline button to
start the procedure. Next Remove the Automatic_Gait_Events from the pipeline.

8: Save the Worksheet .CMO File. Be sure to save your worksheet. The file has a .CMO
extension and contains copies of each trial’s .C3D file, the model(s) template(s) and the report
template. You can also add tags to identify various trial and subject characteristics, such as,
gender, dominant foot, gait speed, footwear etc.



9: Processing. Clear the pipeline then execute the script that will compute the various
kinematic and kinetic quantities. The usual script is Process Vicon Data. This Visual3D script
(.v3s) file should be in the subdirectory, Scripts, in the Visual3D work directory. From the
Pipeline form press the button, Open Script File then select file and press the Execute Pipeline.

i
Script / Pipeline Processing

Select a process then click Add =>» Set_Use_Processed_Analog  ~

=|- Ewent Al addsss Combite_Faoree_Platform_Sigr
Automatic Gait Events = Compute_Model_Based Data

igh = el +Rlight knea
ORIGINAL+ORIGINAL+ORIGINA

o C te_tModel_Based_Dat / AL_FO
Explicit <<< Remove Cgmgztg_mgdgl_Egzgd_D:t: /MULTIFLIER=0.017453
Minirmum Compute_Mode|_Bazed Data | | ||’

b aximum Compute_Model_Bazed Data

i i

Global_Minimum Clear Pipeling || Compute_Mode| Based_Data

. ompute_Model B ased:Data
Gilabal_Maximum Compute_kModel Bazed_Data

Import_Vicon_Parameter_Event Compite_tods| Based Data

Compute_Mode| Bazed Data
Lal8

+ Flle Halt

1 LTI L OnEiant
+- Matlab ¥ I Seriptan L
< » First Error Execute Pipeline DOpen Script File | Save Script File |

Oriset Compute_Model_Baszed_Data
Threzhold Compute_Model Based Data - |—
TPR File Compute_kModel Bazed_Data
. Compute_Model_Bazed_Data 4 >
TPR_Signal . Compute_Model Based_Data
Save_TPR_Signal Compute_Model_Based_Data Impart Checked Signals From Tree Edit |
Event Copy Compute_Model_Bazed_Data . —
Delete_Event Compute_Model_Based Data | Muliply signal by a specified constant,

Cancel

This command may take some time to complete depending on the size of the files and the
number of files to be processed. Many more items have now been added to the data tree. Check

the Signal and Event Processing tab and view the areas KINETIC_KINEMATIC and
LINK_MODEL_BASED branches.

| . PenelopeRight.cmo - Visual3D CEE|

e Yiew Modd Ppeine Properties e
DF @ & 03 5 ||
08 Workspace Sohar [ Signal and Event Procasiing | I Model Bubdng | Tl Reporing|

+ O EEAYTEY

+ D) TARGET

+ [0 ANALDG

+ [O_) GRFORCE

v O coee

+ [ FREEMOMENT

+ D1 LANDMARE

- D UNK_MODEL_BASED

- DI ORIGINAL

O0® Lokt ankle angvel
O® Lok arkle moment
O® Leh arkie momentfig
O® Let arkie povess.
1@ Leit are powen/ig
O Lethip sngvel
OO Lett hip moment
0@ Lok hio momeniiig
1@ Lefbig power
O® Leh b powekg

[0® Lefkrme powerka
O® Fight arkle angvel

[O_: PROCESSED
O® Lot arkie ang vel
OO® Lett b arg vel
O® Lot kree o vl
O ® Fighe ankle srgvel

+ [0 KINETIC_FINEMATIC
+ O MeTRIC

+ [ HEADER INFORMATION
+ O PARAMETERS FilFiTslm] FeRg oplps] © ResiTme i

& Draw Every Fi.

Cumeri Fiawmn

For Help, press 1 ]




10: Reporting. Next, select an appropriate report template depending upon the type of motion
analyzed. For example, select Gait Initiation, Gait Termination, Walk Analysis or Run Analysis.
From the File menu select Open Report Template then open the correct file.

Look in: | (3 Scripts j il
Gait Analysis Z.rgt Gait Analysis.rgt

Gait Analysis 3.rgt

Gait Analysis -all axes.rat Hula Hoop.rat

Gait Analysis - left starts.rgt Ore leg.rgt

Gait Analysis - right starts -all axes.rgt
Gait Analysis - right starts.rgt

< |

Run analysis.rgt
Walk analysis.rgt

|

File name: |Ga'rt Initiation rgt

Files of type: |Hep0rt Generation Template ("rgt)

| Cancel

11: Special Events. Before any data are graphed in the Reporting area the correct event codes
must be identified in the Signal and Event Processing tab. Select this tab and then add the
appropriate events such as, Begin trial and End trial or Begin stride and End stride or BeginR,
BeginL and EndR, EndL. Press the Event button at the top of the form on the right side.

Signal v

Signal £

Time Signal =
End trial 383

LOFF 359

LTO 359

LHS 449

ROFF 462

LTO BE0
<< | s | Signal |Select a sighal
Delete Label Delete All Labelz
Copy Label Fename Label

Commit Changes |

Undo Changes |

Cloze

You will need to press the Recalc button (beside the Pipeline button) after each trial’s event
codes have been added. There will be a short delay each time.

Be sure to save your worksheet. The file has a .CMO extension and contains copies of
each trial’s .C3D file, the model(s) template(s) and the report template. You can also add tags to
identify various trial and subject characteristics, such as, gender, dominant foot, gait speed,

footwear etc.
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12: Reports. After entering each pair of events click on the Reporting tab to see the effects to
the various pages in the Reporting area.

PenelopeRight.cmo - Visual3D

Fle View Model Pipelne Properties Help
D& 3| ||| s =1 B Bt [P+ oo [0z

92 ‘yiorkspace Status | |7 Signal and Event Frocessing | Jl Model Bulding E8 Fieporing |

==

Pg ColR T N Subt Con A . - . . -
1; : rw‘ StFEeJECT \NFORM [tz [ o [ Joint Power Analysis (Quiet Stance to 2nd TO, Flexion/Extension)
11 2 TEMPDHKL_D\STA.. N
13 1 LABORATORY_INF s sowes s s s Hoe
211 LIMK_MODEL_BAS...  Right ankle ang.vel JOINT_VELD.. ¥ = T T
2 1 2 LMK_MODEL_BAS..  Right ankle moment JOINT_MOM... X E E 3
2 1 3  LUMNKk_MODEL_BAS Right ankle power JOINT_POW, X g N g i A g oy /
2 2 1 LNK_MODEL_BAS.. Rightknes ang.vel JOINT_VELD.. % & ™ H 5 3 i

z z \ ]
< 2 (

Modify S elected Delete Selected
1 100 -100
a0 15 20 15 0 15

#dd & new report item to the report

Item to add:

. Column |1 v | Span 1 j
Fage 1 7 = ~|  Add
Fow |1 »| Spani =

20 20
Page  FageTile 2 Rl
1 GaitIniation Study Lty U Spdre & U Ottana Insert Page Before H —W T
2 Jairk Power Analysis (lead leg) = =
3 Jairt Powser Analysis [t side) A Insert Page After H H
1 Joint Power dnalysis (Quist Stancs to 2nd T0, Flexion/Extension] . e v
5 Joint Power Analysis [[uist Stance to 2nd T0, Adduction/bduction] Delete Page ag o 15 (1] = 15 a0 15
E Jaint Power Analysis [uiet Stance to 2nd TO, Intemal/Extemal Rota
7 Joink Power Analysis 15t TO to 3rd TO, Flexion/E stension) Duplicate Page
a Joint Power énalysis [1at TO ta 3rd TO, Adduction/bduction]
9 Joint Power énalysis (1t TO to 3rd TO, Intemal/External Rotation] Search/Replace . . .
Edit Page Title 5 ] =]
2 2 2
H N s
e
c 20
aa “ 15 00 = 15 a0 = s
Tme 3 T3 T3
University of Ottawa - Gait Initistion Susject: L right page 4

Ready

13: Export the Graph to a Document. Be sure to save your worksheet first. Right-click on
the graph page that you want to export then select, Export <, then either As Bitmap or To
Clipboard.
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14: ASCII Export. To export the data in ASCII format to a
spreadsheet or graphics program first press the Signal and Event
Processing tab. Next, check the ORIGINAL folder in the
LINK_MODEL_BASED branch.

mBRICYENT LABEL
O TARGET
I ANALDG
[J_ GRFORCE

[0 coFF

[J_ i FREEMOMENT

] LANDMARK,

O] LINK_MODEL_BASED

+ B ORIGINAL

+ [JC2) PROCESSED
I KINETIC_KINEMATIC
O METRIC

] HEADER INFORMATION
[ PARAMETERS

Then open the Pipeline (F11) and remove all entries by pressing
the Clear Pipeline button.

From the File branch, add (Add >>>) the command,
Export_to_Ascii_file, then press the Insert Checked Signals from
Tree button. Press the Edit button.

Script / Pipeline Processing &|
Skl QTSR EACER LD sport Dats_To_fscil File Export_Data_To_Ascil_Fike
+-Evert ~ ! JFILE_NAME=
Tl Add>>> |/SIGNAL_TYFES=

T | ISIGNAL_NAMES=
Open_File <<< Remave ! /SIGNAL_FOLDER=ORIGINAL
Close_File | |7sTART LagEL=
Fil N_ | JEND_LABEL=
e _New | (USE_POINT RATE=FALSE
File_Save Clear Pipeline | INORMALIZE_DATA=FALSE
File_Save_fs ! INORMALIZE_POINTS=101

o i ! /EXPORT_MEAN_AND_STD_DEWV=FALSE

Selent_Active_Fils | /USE_FID_FORMAT=FALSE
Assign_Tags_Ta_Files =
Remove_Tags
Combine_Tags

Open_Report_Template Import Checked Signals From Tree Edit |
Eﬁ:ilg eport ~ | Exports the specified signals to an asci text file.
Coon ok i .
< e S L E.fs”tpé,t,'; Execute Fipelne || Dpen SciptFile | Save Scipl File Cancel
Enter a filename in the first I oerrrrap——
window. Use the Browse button so [t
the that the full path is included. Exported Ascii File
nght'C“Ck the first |tem in the |E:'~.Ducuments and Settingshlserhy DocumentshOutput st Browse
signals listbox and click on both | S| AR
Select Start Event and Select End 2| s |
Event Options- YOU may want to Type Mame Falder Start Label | End Label | -~
check the Normalize Data box I e t =
MO Left ankle...
and/or the Export Mean and LINK_MO.. Leftankle.. ORIGIMAL
inti LIMK_MO...  Left ankle... ORIGINAL
Standard Deviation box. Press the LNK MO, Lot onklo. ORIGINAL .
Done button. To complete the LINK_MO... Lefthipa. ORIGINAL =
t bress the Execute IR kA | cft biren  MEIEIMAL
eXpOI’ p Rermove Signal Right click signals ta madify qualifiers

Pipeline button and then the

| UsePaintRate | Ewxport Mean and Standard Deviation
Cancel button. p

[~ MNomalize Data [ Exportin P20 Format

Cancel

Be sure to save your worksheet and exit.



Creating Segments. If you want
to add or modify a segment, for
example, apply the landmarks
created in the previous section to
the pelvis segment first click on the
Model Building tab from the main
menu then press the Segments tab
and either double-click on the
Pelvis item in the list labeled
Double-Click Segments to
View/Edit or select it from the drop-
down list labeled Segment Name
(see figure on right). The form
shown below will appear beside the
display of the current model.

S

| Segments  Landmarks | Muzcles | Subject Data / Metrics |

Segments] Segment Properties  Pelvis ]
Define Proximal Joirnt and Radius

Appendices

7, Kevin walking.cmo - Visual3D (licensed to University of (tLawa)

Fle Yew Model Ppeine Propertes Hep

= %[5 ||[amczend

B8 Wokepacs Status | |5 Signal s Cvare Procassing [ Mol Busidesy | ] Raposing |
Segrerts  Londmarhs | Muscles | Sublect Data / Metics |

B mTmpgge @

Segmarts | Sagmens Progenes
Segmant Harme

MM Ho Targe! sebected

elect the R Iliac crest for the Lateral proximal end
of the pelvis and L lliac crest for the medial
proximal end. The Distal lateral and medial ends
should be the RHIP and LHIP markers,

respectively. Be sure to select the correct tracking

markers in the area labeled Select Tracking
Targets. Click on the first tracking marker, e.g.,
LASI then hold the Ctrl key and click on all the

other tracking markers for the selected segment. In
this case select, LPSI, RASI and RPSI. You could

also include the hip markers. Note that when
selecting multiple items from a list, each one will

~ | become highlighted if the Ctrl key is held down, if
not only the last item clicked will be selected. You
need a minimum of three tracking markers for each
v | segment. These markers should not be on the same

Lateral Joint Medial Radius (Meters)
|H liac crest j| J |L liac crest j |
Define Distal Joint and Radius
Lateral Joint Medial Radius (Meters)
S e e
Extra Tanget to Define Orentation (f needed)

Location | J| J
Select Tracking Targets

[~ Use Calibration Targets for Tracking
[CAN [CEC CWAN
LMEL LMKN LMT1
LMTS LPS| LSHO
LTHI LTIB LTIO
LTOE LUPA LWRA
LWRB RBAK
RBHD REAR RFEOQ
Depth (Meters): [0.15 Buid Model | Close Tab |

straight line. Finish by pressing the Build Model
button.

12
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Defining Segments Ends and Segment Coordinate Systems. The first step in creating
a local segment coordinate system (SCS) is the establishment of the frontal plane. Visual3D
allows the user to place either one or two border targets at each end of the segment during
subject calibration. Thus, the SCS can be created using two targets (a single border target at each
end), three targets (two border targets at one end and a single border target at the other) or four
targets (two border targets at each end).

" z
X
Pl Y
WA
Figure 1. If three border targets are used then the frontal plane is
simply the plane define by the three targets.
1 z
X
e Figure 2. If four border targets are used then a least squares
plane is fit to the four targets. The least squares fit is applied
such that the sum of squares distance between the targets and the
frontal plane is minimized.
4.
% Figure 3. If only two border targets are used then an extra

assumption (constraint) must be supplied. In the two-target case,
the frontal plane is defined by the plane containing the two
targets and the Visual3D coordinate systems (V3CS) X axis. This
is equivalent to assuming that there is no internal-external
rotation of the segment with respect to the V3CS.

While it is possible to define a segment with only two targets, we strongly encourage that each
segment has at least three calibration targets that are used to locate the proximal and distal joint
centers and define the frontal plane of the laboratory coordinate system (LCS). The two-target
case can be transformed to a three-target case by explicitly creating a virtual target from one of
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the two targets. In this way, the user has explicitly defined the frontal plane and will not be
surprised by the results.

Establishing the Segment Ends. After creating the frontal plane, Visual3D then
establishes the distal and proximal segment ends. It should be noted that for Kinetic
computations, the joint center is assumed to be at the proximal end of the segment distal to the
joint. If three border targets are used on a segment, Visual3D creates one segment end at the
midpoint between the medial and lateral targets. At the opposite end, where only a single border
target is used, Visual3D first defines a circle in the frontal plane (SCS XZ-plane) at a distance of
one radius from the border target. Visual3D then establishes the segment end to be the point on
the circle such that the vector from that end to the border target will be perpendicular to the
vector connecting the two segment ends (Figure 2). If four border targets are used then the
midpoints between medial and lateral targets are used to define each end of the segment (Figure
2). If only two border targets are used then, each segment end is established by translating the
border one radius along the V3CS X-axis (Figure 2). Note, this translation is along the V3CS X-
axis and not along the X-axis of the user’s LCS (see Chapter 13 regarding the relationship
between the V3CS and the LCS).

Establishing the SCS X-, Y- and Z-Axes. The SCS Z-axis is determined by the unit
vector directed from the distal segment end to the proximal segment end. Next, the SCS Y-axis
is determined by the unit vector that is perpendicular to both the frontal plane and the Z-axis.
Finally, the SCS X-axis is determined by the application of the right-hand rule. From the above
discussion it can be seen that, the SCS Z-axis is directed from distal to proximal, the SCS Y-axis
is directed from posterior to anterior, and the SCS X-axis is medial-lateral in orientation.

Establishing the Origin of the SCS. The SCS origin is located along the line
connecting the segment ends (the SCS Z-axis) at the segment’s proximal joint.

Step-By-Step Procedure.

i ' Step 1. The segment endpoints are calculated. As described in the Visual3D
1,5 | ' documentation elsewhere, there are many ways to calculate the segment
/. endpoint. The relevance to the calculation is that the markers that are used to
= -1 define the segment endpoints also determine the frontal plane of the segment
' " coordinate system. In this illustration the three red markers are used to
calculate the blue segment endpoints
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. Step 2. The z-axis is defined by the vector from the distal segment endpoint
e 4o the proximal segment endpoint.

Il.
R
‘,_'.L - Step 4. The y-axis is projected forward in the anterior posterior direction.
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Creating Landmarks. If you did not include the left and right iliac crests (for example) as
markers but instead applied markers to the left and right anterior and posterior superior iliac

spines you can create virtual markers, called landmarks, to
identify the lateral and posterior distal ends of the pelvis.
The following example shows how this is done. Note, that
there are several ways to create landmarks. First press the
Model Building tab, then the Landmarks tab and the Add
New Landmark button. The landmark creation form (see
figure at right) will appear. Enter the landmark’s name in
the box labeled Landmark Name:, e.g., R lliac crest.
Select RASI as the Starting Point. Be sure that the radio
button, Existing Segment: is selected and click on Right
Thigh. Select the radio button, Offset Using the Following
ML/AP/AXIAL Offsets. Enter offsets, in metres, in the next
three boxes, for example, 0.07, -0.07, 0.02. Press the Apply
button and a purple sphere with cyan centre will appear at
the location of the newly created landmark (see figure
below). You may have to change either of the three offsets
to precisely locate the landmark. Press Close Tab then
repeat for the left iliac crest (L Iliac crest) but change the
first offset to —0.07.

‘. Untitled - Visual 30 (licensed to Unbversity af Ottawa)

Segments | Landmarks Muscles | Subiject Data.-"Metrics|

Landmarks I

Landmark Name

Define Orientation Using:

Starting Point | ﬂ (Reference)

™ Targets and/or Landmark: e
Ending Poirt | J {On a ling)
“Lateral object | J {On & plane)
*Project From | J {Projection onto
* = Optional a line or plane)

{+ Exsting Segment |LAB hd

Landmark Offset from Stat Point (Reference) or Segment Crigin

Offset to Bdsting Calibration
-~
Target or Landmark | J

% Offset Using the Following ML/AP/AXIAL Offsats
x[o0 Yoo z[oo

-

I~ Calibration Only Landmark (Mot generated for assigned motion file(s))
Undo Changes ‘ Apply | Build Model | Close Tab

le Yew Model Ppeine Propertes bein
Do W& LR || 2o - ||

g [l Model Bulding | I Regerting |

W eTigy 58

09 Workspacn Stahs | K Sagraad sexd Everd Proc

Sagmerts || Landnads  Muscles | Subpsct e / Mastrics |

T Cabraron: Ordy Larcimark (it ganerated for mssgned oo liels])

[ ] bt |_coae |

Lo Charges. |

Ready




To Create a Landmark of Each Type

Landmark, Mame: ILandmark Mame 1

Referenceduwial Starting Point I 2 j

— Define Onentation Using:

" Targets and/or Landmarks

Anial Ending Paint [Landrmark. iz an a ling] IL.&E
| =
“Lateral ohject (Landmark iz in a plane]
| =
*Prajected From [Landmark results from projection]
I j * = Optional

— Landmark, Offget from Referencestumal Start PointSegment Origin

%{0.0 4 | vfoo z[oo

r [Ehesk to Eitset by Persent (1.00= 100E] [Meters when nat
checked]

[ Calibration Only Landmark [Not generated for assigned motion filefs])

Unda Changes Apply 5| Baild Model Cloze Tah |
Landmark. M ame: ILandmark M ame 1
Referenceéwial Starting Point I 2 j

— Define Orientation Uzing:

* Targets and/or Landmarks " Existing Segment

Aial Ending Point [Landmark iz an a line] ILAB j
| 3 &l
*Lateral object [Landmark iz in a plang)
| B 7]
*Projected From [Landmark: results from projection)
* = [ptional
I 5 j Optional
—Landmark Offset from Referenceddusial Start Point/Segment Origin
ML | 4P | sl 6
7|— iCheck to Uftset by Percent [1.0'= T00Z] [Meters when not |
ichecked]

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

Undo Changes Apply 8 | Build tModel Clogze Tah |

July, 2004

Landmark

- Starting point defined in Field 2

- Offset uses coord system in Field 3 Offset Measurement

@@

- Actual offset specified in Field 4
(in meters)

Segment
- Field 2 is blank, so starting point Landmark
is assumed to be (0,0,0) of coordinate - @
system in Field 3
-Actual offset specified in Field 4
(in meters)

Reference  Landmark

—@ et @— @

- Fields 2 (reference) and 3 define a line

- Offset specified in Field 6
- In meters from field 2 if field 7 not checked
- In percentage of line’s length from
field 2 if field 7 is checked

Ref
- Fields 2, 3 and 4 define a plane eference

- Offset from field 2 (reference)

(in meters) with respect to the plane where:
ML is Medial/Lateral (left/right)
AP is Anterior/Posterior (front/back)
AXIAL (up/down)
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Landmark Mame: ILandmalk N ame 1 Reference ]
o—0—0
Referencestuwial Starting Point I 2 j . . . Landmark
~ Define Orientation Using: - Fields 2 (reference) and 3 define a line
* Targets anddor Landrarks {~ Existing Segment ] )
Awial Ending Point [Landmark iz on a ling] ILAB j - The Iandmark IS-On the Ime’ a§ the reSUIt Of
| 3 =l a right angle projection from Field 5
“Lateral ohject [Landmark. iz in a plane)
| 4 I
“Projected From [Landmark results from projection]
* = Optianal
| 3} I<
r— Landmark Offzet from Beference/Awial Start Paoint/Segment Origin
| 4P| e - Fields 2, 3 and 4 define a plane
r gl:heck to Oftzet by Percent [1.0 = T00%] [Meters when notg o
‘checked] - The landmark is in the plane, as a result of
[ Calibration Only Landmark [Mot generated for assigned motion file(s]] a rlght angle prOjeCtlon from field 5 .
|Jrndo Changes Apply 6 | Build todel Cloze Tab |

Reference

Now, back to the tutorial....
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