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1. General presentation

PLAViIMoR2 software is the acronym ofPoint-Light Action Visualization andModification Platform. It is
composed of a Matlab graphical user interface interacting wittvindow of visualizatianThe main goal of this
platform is to propose a tool that allows to visualize and transform movements displayed aBgidsin a 3D scene.

A pointlight representsth8Di NI 2SO0 2NE 2F | YI NJ SNJ LX I OfemarkBryhovemel dzY |
is generally tracked with motion capture systeamsisting in multiple optoelectronic came(&scon Motion, Qualisys,
h LJG A G Nder@ ik a éka@mple of a poiright sequenceepresenting a walking human movement:

2. Installations

Both Matlab interface andMovecksoftware are required, as well ag/indows 64 bits system and an internet
connectionfor installation

Matlab interfaceinstallationrequires administrator rights.

The minimal screen resolution is 1024 x 900 pixels. Howelverapplication has beeaptimised fora 1920 x 1080
pixels screen resolution.

Goto https://plavimop.prd.fr/fen/contactand askPLAViMoP Software release 2.

When you receivéhe link, downloadthe software installation packagetupPlavimop.exe

|l Setup - PLAVIMoP - X
License Agreement h
Flease read the following important information before continuing. C

Please read the following License Agreement, You must accept the terms of this
agreement before continuing with the installation.

CllmEeE - After launched the installation, yomustaccept the

Except where otherwise noted, all of the documentation and software induded agreeme nt.
in the PLAVIMOP Setup package is copyrighted by CeRCA,

| Copyright (C) 2018-2026 CeRCA., Al rights reserved.
This software is provided "as-is,” without any express or implied warranty.

In no event shall the author be held liable for any damages arising from the
use of this software, v

@I accept the agreement
i (O do not accept the agreement


https://plavimop.prd.fr/en/contact

B setup - PLAVIMOP -

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while instaling PLAVIMoP,
then dick Next.
Additional shortcuts:
Create a desktop shortout
Installation
Installation de PLAVMaP web

Cancel

L] P ) PP e e e L

Installing
Please wait while Setup installs PLAVIMoP on your computer.

Finishing installation. ..

Cancel

&l PLAVIMOP Installer

Connection Settings

1
PLAViMoP 1.4

Cancel

Completing the PLAViIiMoP Setup
Wizard

Setup has finished instaling PLAVIMGP on your computer. The
application may be launched by selecting the installed
shorteuts,

Click Finish to exit Setup.

- o x|

The installation oPLAViMoP welnust be checked.
t NBaa aySEl¢ o

The first part of the installation is endedou need to
gL AG GAYS X LISNKIFLEA f 2y

ThenextMatLab part begin to install automatically
The JRElatlab will be installed if is not yet.
2dz LINB&a alsSeen ¢ (2

S

ySE

Great !!

If you see this screePLAViIMoP software is
succesful} installed

Have enjoy !



After installationa folderf A y'{ & t2[ressbutcag2 tKI @S 0 S 2y & 2dzNJ R

3. Input / output formats

3.1.Input data format

Only the C3D format is supported By AViMoP Roftware. This is the standard format of motion capture file.
The file should contain only 3D trajeci@sof a set of markers (no force plakel G~ y2 |yl f. @R O f
and Z components are expressedhillimetresin a global reference frame (forward direction given bgxis, vertical
direction given by Axis pointing upward and lateral rdction given by Mxis pointing to the leftof the
subject/objec). The number of markers is not limited, but for example, the common human moticof setrkersis
listed in the following table.

Markers names Locations / Descriptions
Right Left
R_Heel L_Heel | Back of the right and left heels
R_Toe L_Toe | Top of the right and left big toes
R_Ankle L_Ankle | Middle of external and internal ankles markers
R_Knee L_Knee | Middle of external and internal knees markers
R_Hip L _Hip Right and left hips centres of joint computedBis
R_Shouldelf L_Shoulder| Right and lefacromion
R_Elbow | L_Elbow | Right and left lateral epicondyle
R_Wrist L_Wrist | Right and left radial styloid
R_Finger | L_Finger | Right and lefdistal phalanx of the index fingers
Head Mean point of right and left front head markers and right and left baekdmarkers

The number of frames of the C3D file is not limited as well as the frame rate. But, keep in mind that high number c
frames andor highframe ratewill result in aime-consumingprocess. For exaphe, the provided C3D file are sampled
at 100 Hz and contain arour&dOframes.

If you do not have C3D filgmu can find some files in the PLAViIMoP Dataléiges://plavimop.prd.fr/en/motionsor
you cancreate them from a .CSV file containing all information on the BDtime histories of markers, names of
marker components and a time columror this, you can use the pligy’ & / {£+ GLANPoLIRLA\BNROP Koy
more information on the use of pluig, seehere).

3.2.0utput data formats

After the process, the data can be saved_a® fileas well as &ideo(*.movfile) or adata table(*.csv file)
via PLAViMoPR.


https://plavimop.prd.fr/en/motions

4. Moveckfunctionalities

4.1.Presentation of Moveck Interface

| @ pLavimer - o x

. Run_Man_Original_Fi...

¥ Files Settings
Object settings:
essai_config.pos

Camera settings:

€5531_Camera.pcs

¥ Video generator

Medium - sooxso [l Resolutio

800 px Width
600 px Height
0 Start
538 Stap
L_Elbow
L_Finger
L_Heel
L_Hip
L_Knee
L_Shoulder
L_Toe
L_Wrist
R_Ankle
R_Elbow
Marker settings
+" Visible
10.000  Diameter (mm)
255 255 255 Color

n "
Figure 1: Presentation of the Moveck interface. On the &8D view displaying the contentibie C3D file. On the
right, you have access to some tools (e.g., specify the object settings, the camera settings, generate a video).

01 30 5 70 9 110 130 150 170 190 Z]Cl|230 250 270 290 310 330 350 370 390 410 430 450 470 490 510 530

4.2.Moveckvisualizatiorconfigurationfiles

The wayMoveckdisplays the content of a C3D file dependgtus object (*.po3 and the camera (*.pcs) settings.

4.2.1. Object settingg*.pos) Markers appearance

For each marker, you can choose to show or hide it and you can change its size and its colour.

C2NJ GKIFGX OtA01 2y | YIFENJSNNRa oSt ftA&dGSR dzy RSNJ (K
area to show/hide it, change the diameter of the selected markers and click on the coloured square to modify the
colour.

Notes:
- If you want to apply the same modification to several markers, just select them by maintaining the CRTL key

0SF2NB OKIy3IAy3d GKS YIN]ISNRQ LINPLISNIASA
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- As the size of the markers are their real sizes and as the markers caarbeor less distant from the
camera(in the perspective mode)Xwo markers with the same size can appear as two circles with different
size.

¥ Markers
Head
L_Ankle
L_Elbow
L_Finger
L_Heel
L_Hip
L_Knee
L_Shoulder
L_Toe
L_Wrist
R_Ankle
R_Elbow
R_Finger
R_Heel
R_Hip
F_Knee
R_Shoulder
R_Toe
F_Wrist

Marker settings
+" Visible {~}
10.000 Diameter (mm)
r241 G:21 B:17 [ color(n)
Trajectory

{~} multi values not uniform

All the characteristics chos@anbe savel0 @ dza Ay 3 aal @S wazy O2y FAIdzNF A2y

top of the interfaceand reloacekd.
\hject settings:

4.2.2. Camera settings (*.pcs): 3D scene appearance

lff GKS FT2fft26Ay3 OKINIXOGSNRaGtAaAOa OFy o6S al @SR o0& d:
right top of the interface and reloaded

Camera settings:



4.2.2.1. The camera tools

In the camera settingé Of A O1 2Yy &/ | Y S Nduéan ictbos®Rthgiolelftidn énodé adidStiewiew of
visualization, 2dz Ol y &g A 0 O0OK &S g RSy LipdiEdidsadimyaestcup, bottom, left, right,
forward, backward and Custom viewmith the tool in theright corner.

Up
Bottom
Left

Right
Forward
Project Backward

Camera settings

Perspective BS

Orthographic View Custom Project
Perspective Positio Left . View

The orthogonal projection mode is useful if you want to precisely set a side/front/top point of view.

For both orthogonahnd perspective projections

- Use the mouse wheel to zoom in/oah the 3D scene. It works for both mode (hold alt gr then left click of the
touchpad + move up/down).

- Click and hold the mouse wheel then move the mouse to grab the 3D scene (hold alt then left click of the
touchpad + move).

For perspective mode only:

- Clik and hold the left mouse button (or touchpad button) to rotate around the 3D scene.

In this setting, you can also directly fix the position of the camera (elevation and azimuth) and the zoom of the C3D.

Camera settings

Perspective . Projection
Custom . View
1.9 1.8 0.4 Positio
3 3 1 Targe
-100.000 Azimuth
20.000 Elevation
3.000 Zoom



4.2.2.2. Global frame and ground

You can choose to show or hide the global frame and the ground iBRheewwindow. For this, simply check or
unOKS Ol GKS 1I0F ASNIG@IARQPAYE 2y aDf206Ff CNIYSE | yRk2NJ
L PLAVIMoP -a

. LancerPoids.c3d

P Files Settings
P> Video generator

Camera
Global Frame
| Ground

B ¥ Markers
ASRD
ASRG
ASUD
ASUG
AcromionD
AcromionG
AvbrasD
AvbrasG
c7

CID

ClG
CalcaD
CalcaG
ClaviculeD
ClaviculeG
CondExtD
CondExtG
CondIntD
CondintG

Global frame settings

Visible

JS 996 1006 1016 1026 1036 1046 1056 1066 1076 1086

4.2.3. Createa personabbject and camera settings
To summarize fis part:

1) Modify directly the proprieties of the objects (for example change the colour or the size of some dots of the
C3D file) and of the camera (size of the character, position in the window).

2) {1 @S @2dzNJ O2y FAIAINI GA2y ( FTAAJMB A Y AY RSt S22Fa8NBaARG
configurations.

Once you have created an object and/or a camera configuration, you can visualize others C3D files with these
O2y FAAdzNI GA2ya o6& Ot AO01Ay3a (2 af2HH& wazy O2y TAIdzNI

4.3.Play the C3D file
To play the content of a C3D file:

- Simply use the time bar buttons, or
- Move directly the cursor of the time bar.

1x .

220

0 10 20 30 40 50 60 TO 80 90 100 120 140 160 180 200 J 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
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4.4.Generate a video
You can generate a video (*.mov) from your cBldis video will keep all the characteristics of the C3D file (size,
colour, view, etc.)For this simply, choose the resolutidrofv, Medium, High or Custorrthe startand stop frames
FyR Ot A01. 2y G9ELINIE

¥ Video generator

Mediurn - 300x600 . Resolutior

8OO px Width
600 px Height
o Start
538 Stop

5. PLAViIMoP finctionalities

To start the application, double click on tR&AViMoPR.exe file. It will launch th&latlab graphical useinterfaceand
Moveckapplication.

The user interface is divided in four zones:

- Load movement

- Spatial transformation
- Velocity transformation
- ExportatongPlugin

5.1.Load a pointight sequence

To load a C3D file, click on theadbutton. It will automatically open the C3D Files folder of the application.
Even if the best practice is to put the C3D file in this folder, you can browsealigbuo load &C3D file from another
location. When a file is selected, theplication loadst into Moveckwith the MoveckVisualisation Configuration file
(if specified. A copy of the original C3D file is automatically madénénWorking directory folder of the application
and all future transformations will be made on this copy so that to preserve the original file.

LT @2dz FNB af2aidé Ay @2dzNJ (NI yaTF2 Mithithé Re2oadbuttdr2 dz OF

Note#1:if another C3D file is loaded, all the content of the Working directory is deleted. So, be sure to save
your previous work beforére)loading

Note #2: to use your own c3d files or ¢3d files downloaded from PLAViMoP Database, put the filés/inthb
CAfSa¢ RANBOUO2NE ONBPLAAWOP Rafuddiey 3 G KS AyadlrtftldAazy 27F
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5.2.Load acamera and an objecbnfiguration file

A C3D file can be loaded with particuMoveckVisualisatiorcamera (*.pcs) and objects(*.pos)rdiguration
files. For that,use thepopup menuof the load movementzone to choose the fie The files listed here are the ones
presentintheCamerad SG G A Y 34 ¢ | YR fadarsoNfeSpplicatidnS G G A y 34 ¢

~FPLAVIMOP2\C3D Files\Basket_Shoot.c3d

Load Re-Load

Markers Camera

Refreszh % | |Refresh W

None
Profil
Top

If you have created a newpos or *.pcsfile with MovecksincePLAViMoP Bave been started, you can refresh
the list byselectingt WSFNB & Ké Ay (GKS O2NNBALRYRAY3I LI LzJ YSydz

5.3.Spatial transformation

This module enables to transform spatially the original motion. The different modifications are detailed below.

5.3.1. Mirror
This transformation enables to createrizontal, lateral or vertical symmetry of the original motions.

To apply a mirror transformation to a poiight sequenceglick the corresponding transformation on the interface.
The result appears directlg the Moveckwindow.

5.3.2. Rotation

The rotation transformation enables totate aboutdifferent axes (x, y, z) the original sequence of maotion.
The rotationpoint (origin, mean point opoints) and & well as the rotatiomngle (fromg180° to 180°kan be
specifiedoy the user.

To apply this transformation, first choose the axes and angle of rotation andstitehe point around which the
rotation has to be made with the popup menu.

-12-



Rotation

xa [ o

YA [ o

z [ oo
Around

Origin v

Mean point
R_Heel

L Heel
R_Foot

L Foot
R_Ankle
L_Ankle
R_Knee

L Knee
R_Hip

L _Hip
R_Shoulder
L_Shoulder
| | R_Elbow
L_Elbow
R_Wrist

L Wrist
R_Hand

" L_Hand v

Finally, click ofRefreshbutton to perform the followingoperation (note that the rotation sequence is X, Y, Z in
this order).

For examplehere is an illustration of a rotation d00° aroundX-axis made about the mean point:

Rotation

X[ [ »]100°

YA I o

z A [ e
Around

Mean point w
Refresh

5.3.3. Scrambled

This transformation enables to scramble each point constituting the sequence.
There are two modesShuffleandRandom
In Shufflemode, each point takes the place of another beinservests initial trajectory and dynamic.

To perform ashuffled scramble transformation, just click on t&&ufflebutton.

-13-



In the example presented below, the right elbow randomly inherited the trajectory and dynamic of the left foot
marker.

Scrambled

Shuffle Random

InRandommode, each point takes a random place botservests initial trajectory and dynamic.
To perform aandomized scramble transformation, just click on B@ndombutton.

In the example presented below, theft toesstarting position moves randomly to another point inside the box
definedto avoid themarkersto leave the 3D scene volume during the movement

Scrambled

Shuffle Random

5.4.Masking PLDs

The nasks are additional point lights that make more difficult treginalmovement recognition. There are
four kinds of masks:

- Static masks

- Linear masks

- Random masks

- Scrambled masks

The first three have two different behavioulstailed below

-14-



Mask

Static ! 190
[] Winker | OHz
Linear 1] L0

[]Intensity | 0%

Apply
Random 1] Ll 0
[1Intensity | 0%

Scrambled 1| + | x0

54.1.1. Static masks

The static mask is simply a not movimgint lightwhose coordinatesréndomly defined)ay in the limits of
the bounding boxUp to 200 static masks can be addesingthe dedicated slider. Click then dkpply button to
update the C3D file.

Mask
- N i ‘ )

The second behaviowccurs if théWinker button is checked. The associatgliierbecomes enable. Use it to
specify the flashing frequey (from1 to 25 Hz)As the C3D file frame rate is 100 Hz, a flashing frequency of 1 Hz
causes a mask being visible/invisible alternatively during 25 consecutive frames while a flashing frequency of 25
causes a mask being visible/invisible alternagivaeiring 2 consecutive frames.

Visible Invisible Visible Invisible

A A A A
r Y Y hYd N\ .
I R TR ET TR R TR T R TR R R TR TR N TR T R TR N T 1HZf|aShlng
T NN I EE TR I RN R TNl RE TN TN RE TR RN NNl R TN TNl TR R Tl RT N TNl EE T N EE frequency
| ! ! ! Ll ! ! ! ! !
1 10 20 30 40 50 B0 70 30 =i} 100

5.4.1.2. Linear masks

The linear mask is a moving point light with constant velocity. Linear masks only move-abasdiX positive
or negative direction). Their initial positions are randomly chosen. According to their initial positions and the duratior
of the C3D file, a aximal velocity is computed in order to keep the masks in the limits of the bounding box. Then a
random percentage of this velocity is chosen to compute the trajectdpyto 200 static masks can be added using
the dedicated slider. Click then @é&pply button to update the C3D file.

-15-



ACNFYS M XXX

Linear [ |10 |

The second behaviours occurs if finéensity button is checked. The associatditlerbecomes enable. Use it
to specify the common percentage of maximal velocity assigned to each mask (from 0 to 100 %). As there are tv
possible directions for the displacement of linear masks, masks can be divided into two groups. All the markers of tt
same group will have the same velocity. A 0 % intensity causes static masks, while a 100 % intensity ensures that
markers of the group stay the limits of the bounding box.

5.4.1.3. Random masks
The random mask is a point light with a randomly defined trtajgc Both initial position and instantaneous
acceleration are randomly chosen. Masks move along the three axes. A control loop ensures that the rsask stay
the bounding box limit¢rebound)

The second behaviourccurs if thelntensity button is checked. The associatslitier becomes enable. Use it
to specify the common percentage of maximal velocity (arbitrary fixed to 10 m/s) assigned to each mask (from O t
100 %).

5.4.1.4. Scrambled masks

The scrambld mask is a set of point light with treame trajectory of initial point light set. Only their starting
positions are defined randomly. A control loop ensures that the mask stay in the bounding box limits. The number o
scrambl@l mask(k)is proportional with the number gboint light(n)in the initial set

Note that k is limited by the relation: k x n <200

-16-



*  |nitial set

®  Scrambled duplication #1

Scrambled duplication #2

Please sef?] for the use of scrambled masks.

5.5.Velocity transformation

This series of tools aims to modify the dynamic of point light displacement. There are two different type of
transformation

- Modifications based on changes in the norm of the velocity: indghs®, the norm of the velocity of a point
light is modified in order to keep the original point light path (4 kinds of modification).

- Modifications based on changes in the components of the velocity: in this case, both horm, components and
path are modifiel (3 kinds of modification).

5.5.1. Transformations applied to the norm of the velocity

The norm of the velocity of a given point light is classically computed at each frame with:
All transformations detailed below enable to modify the dgma of the original sequence but in keeping the original

trajectory and movement duration.

55.1.1. Constant norm
For this transformation, the components of a given point light velocity are modified in order to:

1) Keep the original point lighgath
2) Keep the originanovement duration
3) Keep a constant norm of the given point light velocity throughout the movement

-17-



In PLAViMoP 2o process this kind of transformation, just click on @enstantdo dzii i 2y 2 F GKS &
V2NXE a800A2y (2 2LI9dowKS LRAYG tA3IKG aStSOGAzY

'4] Constant velocity’ norm transforma.. — &

Select marker(s):

R_Heel "
L_Heel

R_Foot

L Foot

Velocity transformation R_Ankle

Work on components: L_Ankle
R_Knee
Constant Inverse By marker L_Knee

Work on norm: L_Hip
R_Shoulder v

Constant Inverse Acceleration | |Deceleration

Show results after the transformation:

Apply Cancel

You can select several markat the sameime by holdng Ctrl key.

If you want to see the detailed process (figures presentedAnnexes = OKSO]1 G(KS 062E 4
transformatiorg.

By clicking o\pply button, the computatiors are made and the C3D file is updated.

The velocity (V) and acceleration (A) of each point light are added in Cabditan be accessible in the csv table
(seehere).

55.1.2. Inverse norm

For this tansformation, the components of a given point light velocity are modified in order to:

1) Keep the original point light path
2) Keep the original movement duration
3) Get anorm of the given point light velocitpverted with respect to the mean norariginalvelocity.

In PLAViMoP 2o process this kind of transformation, just click ontheersed dzi i 2y 2F (G KS &2
Y2NXé¢ aSOGA2Yy G2 2Ly GKS LRAYy(d tA3IKG aStSOGA2Yy gAYy

You can select several markers at the saime by holding Ctrl key.

If you want to se the detailed process (figures presentéd annexes = OKS O] GKS ©02E &
transformatiore.

By clicking oi\pply button, the computations are made and the C3D file is updated.

The velocity (V) and acceleration (A) of each point light areadd C3D filand can be accessible in the csv table
(seehere).
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[4] Inverse velocity' norm transformati.. — O

Select marker(s):

R_Heel ~
Velocity transformation I,i—';f,ilt
Work on components: L_Foot

Constant Inverse By marker

5.5.1.3.

Accelerated norm

Work on norm: o !
R_Hip
Constant Inverse cceleration | Deceleration L Hip

Apply

Cancel

For this transformation, the components of a given point light velocity are modified in order to:

1) Keep the original point lighgath
2) Keep the original movement duration
3) Get an uniformly acceleratedation

In PLAViMoP 2o process this kind of transformation, just click on &ezelerationdo dzii i 2y 2 F G KS
Y2N¥Y§¢ aSOGA2y (2 2Ly (KS LRAy(d fA3IKG aStSOGA2Yy 6AYy
You can seledeveral markers at the santiene by holding Ctrl key.

LT &2dz ¢l yd G2 asSS GKS RSGFAESR LINRPO&aaszs OKSOl G4KS

By clicking o#\pply button, the computations are made and the C3D file is updated.

The velocity (V) and adegation (A) of each point light are added in C3Ddite can be accessible in the csv table
(seehere).

Velocity transformation 3D Trajectories
Work on components: /
Constant Inverse By marker
Work on norm:
Constant Inverse Acceleration | |Deceleration HEh ] 500 X
Y
4] Acceleration transformafion = = Il
4 T T T
Select marker(s): i Original
R_Heel ~ 35 [ — Modified | -
L Heel || [ [
R_Foot 3H [ | II J
L_Foot | [ ( |
R_Ankle — / | / |
L Ankle £2s | f f T
R_Knee = | [ I
L_Knee $ 2r | |I | f | i
R_HID / % I| | | l,
L_Hip % | | II
R_Shoulder v > 151 | | | | |
| ' | | |
¥ Show results after the trapgformation; 1r | { P | | 1
4 |
u‘ 'I,""" I||| | ll I
st 7]
Vo, ) N
0 W , b , Mo Sl
Apply Cancel 0 05 1 15 2 25 3
\ Time (s)
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5.5.1.4. Decelerated norm

For this transformation, the components of a given point light velocitynaodified in order to:

1) Keep the original point light path
2) Keep the original movement duration
3) Get an uniformlydecelerated motion

In PLAViMoP 2o process this kind of transformation, just click on Beeelerationd dzi 6 2y 2 F G KS
y 2 NY ¢ & Spénitthedaint ligh selection window.
You can select several markers at the samme by holding Ctrl key.
LT e2dz slyid G2 &4SS GKS RSGFAfSR LINRPOS&aas OKSO|l GKS

By clicking o\pply button, the computations are madend the C3D file is updated.

The velocity (V) and acceleration (A) of each point light are added in Cabditan be accessible in the csv table
(seehere).

3D Trajectories

Velocity transformation
Work on components:

Constant Inverse By marker

Work on norm:

Constant Inverse Acceleration |Deceleration

/.
y4
7

2.5

4]  Deceleration transformation o
Select marker(s):

R_Knee
L_Knee
R_Hip
L_Hip
R_Shoulder
L_Shoulder
R_Elbow
L_Elbow
R_Wrist
L_Wrist
R_Hand

Vo

e

Velocities (m/s)

05

— Criginal

Modified

'Show results after the transformation:

15 2 25 3
Time (s)

Apply Cancel

Please sef3] and[4] for illustrations of these transformations
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5.5.2. Transformations applied to each component of the velocity

The main difference between this series of transformations and the previous ones is that the initial trajectory
of point light is not maintained after the transfomation. The modifications are applied to one, two or three
components of the velocity for a given point light and it results in a new velocity norm and a new path for the point
light.

5.5.2.1. Manual setting of velocity components

By clicking orBy marker button of PLAViIMoP Zapplication, you can access to three kind of velocity
components transformation: constant, inverse and manual. The transformations can be applied components b
components and point light by point light. Once a transformation is chosen foinlght and a velocity component,
the new acceleration and coordinates are automatically computed.

With themanual transformation it is possible to redefine the shape of the velocity component curve. For C3D
file of more than 20 frames, 19 movable pt (green circles) are added to the velocity curve. Just left click, hold and
vertically drag the circle to move the checkpoint. When the left button is released, the velocity and acceleratior
components as well as the point light coordinates aresenpued. A shapepreserving piecewise cubic interpolation
is performed between the clicked circle and the previous green (or red if any) circle, and between the clicked circl
and the next green (or red if any) circle.

Use thepopup menuon top of column of graphs to switch between original, constant, inverse and manual
transformation modes.

] \

Transfomation type == Original ~

oes

Constant
3000 | Inverse

Markers' list Wanual
R_Heel w ‘ﬂ-
1000 .
View norm —Use thepopup menuz2 ¥ Y I NJ SN&A Q

Position {m)
(=]

select the point light whose velocity has to
be modified.

VIl
>\ o000l

At any moment, it is possible to have a look at the effects of the transformations on the norm of the velocity
by clicking on the push buttoview norm

All the transformations are memorized and are definitively applied to the C3D file when closingnhttmwyi
So it is not necessary to close the window after each point light transformation.

As for the transformations applied to the norm of the velocity, when the C3D file is updated, the new velocity
and acceleration components and norms are written anda@&ilable as describetere.
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5.5

2.2.

5.5.2.2.1.

Constant velocity components

Apply the same transformation to a group of point lights

It is possible to apply the same constant velocity component transformation (aslosbere) to a set of

point light by clicking on th€onstantd dzi G 2y 2 F

iKS

Work on components:

Constant

Work on norm;

Constant Inverse

Velocity transformation

Inverse By marker

Acceleration | Deceleration

4 Constant velocity transformation

Select marker(s):

R_Heel £
L_Heel

R_Foot

L_Foot

R_Ankle

L_Ankle

R_Knee

L_Knee

In the opening window, use th@opup menuo select the component(s) that will be affected by the transformation.

R_Hip
L_Hip
R_Shoulder v

Select component(s) affected by |x .
the transformation:

Y

z
XY
Canc¢ x7
YZ
XYZ

—= |

a6 2N

You can select several markers at the same by holding Ctrl key.

Click omApply button to finalize the transformations. The C3D file will be updated, the new velocity and aticglera
components and norms will be written and available as descritmd.

5.5.2.2.2.

Inverse velocity components

2y 02YLRyYySyis¢

It is possible to apply the same inverse velocity component transformation (as desket®do a set of

point light by clicking on thiwversed dzi G2y 2 F

GdKS

Work on components:

Constant

Work on norm:

Constant Inverse

Velocity transformation

Inverse By marker

\.

Acceleration | |Deceleration

G 62N

Select marker(s):

%] Inverse velocity transformation

) |

R_Heel
L_Heel
R_Foot
L_Foat
R_Ankle
L_Ankle

\

R_Knee

L_Knee
R_Hip
L_Hip
R_Shoulder

the transformation:

Select component(s) affected by |x .

Canceé x7

2y 02YLRYySyilsé

a !

as

In the opening window, use th@opup menuo select the component(s) that will be affected by the transformation.

You can select several markers at the same by holding Ctrl key.
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Click omApply button to finalize the transformations. The C3D file will be updated, the new velocity and acceleration
components and norms will be written and available as descritzzd.

5.6.History transformation file

When loading a C3D file, a transformation history file (xml fornsagreated in the Wrking directory of the
application. After each transformation made with the Matlapplication,this file is updated. It allows to have a
monitoring of the transformations processedereis an example of *.xml file illustrating the syntax of each kind of
transformation.

5.7.Exportationg Plugin

This section contains tools to exp@new c3d or a cswith all the coordinates of the movement. You can also use
pre-installed plugin oryour own transformations routines.

Save c3d Export CSV Plug-in

5.7.1. Save as C3D

To save you€3D, click on save C2bd choose a directory and a name.

5.7.2. Export CSV

This button allows to sav@D coordinates (X, Y, 8] markers &/or maskassociated with your C3@s well
4 GKSANI o5 @St20AGASaQ YR O0OStSNIiGA2yaqQ O2YLRYySyYy
corresponding boxeim the following windowand clickhe & h Y é ond dzii

4] Data selection = =
Select the data to write in CSV file:
Markers Masks
Positions O O
Velocities (Components) O O
Accelerations (Components) O O
Velocities (Morm) O O
Accelerations (Morm) O O
OK

A CSV file is created with columns of data separated by semicolon character.
-23-



A

1 |Time (s)

2 o
3 0.01
4 0.02
5 0.03
6 0.04
7 0.05
8 0.06
g 0.07
10 0.08
1 0.09
12 0.1
13 0.11

B

664.769592
656.033691
643.448669
642.151794
637.668152
635.017273
633.783752
633.225037
633.969604
636.643188
641.288696

647.33667

C

400.570221
397.516113
394.47641
391.651184
388.p492
383.671906
383.448883
384.157867
386.870789
3859.45874
390.511597
389.950343

D

351.613617
363.088928
374.582703
386.350476
398.458832
410.345551
421.169525
430.201324
438.143524
445.274719
451.550018
456.702667

E

1154.83484
1172.37622

1183.9093
1188.98377
1187.30811
1177.36768
1159.53552
1135.45984
1120.10169
1101.60803
1083.43857
1064.58814

E

511.180695
509.236023
307.834013
507.623993
507.783752
308.826508
508.317078
507.705688
307.699463
507.745084
507.750702
507.789978

G

_R_Heel_x {n R_Heel ¥ (nm R_Heel_Z(m L_Heel X (m L_Heel ¥ (m L_Heel_Z(m

169.504929
165.987473
165.624115
166.174973
166.772552
168.520859

169.12796
166.808545
167.657333
170.511307

172.95311
173.536316

5.7.3. Use Plugn

5.7.3.1.  General considerations
ThePlugin button is a tool that allows to extent the functionalities BEAViIMoP .2n fact, your own Matlab
script can be added tthe Plugins Matlab folder of the application, and then it can be executed to perform the
transformation you develop/Vhen clicking ofPlugin button, a floating window opes The available pluins Gtored
in the Plugins Matlab folder of the applicatipare listed in the popup menu

[« Plugin matlab selection - =

List of Matlab plugins

v
Description
Mone

Author
Unknown

Version:
Unknown

e

The selection of a plup updatesthe description (if provided) of the pldg, whose format is detailedere.

d

Save c3d Save avi Plug-in

Run Plugin

(4] Plugin matlab selection = B
List of Matlab plugins
Translate.m v

Description: Translate all point lights of a given distance
along X, Y and 7 axes.

Author: A_ Decatoire

Version: 1.0

Run Plugin

Finally, click ofRun Plugirbutton to execute the plugn. Theavailable operations for a plugin are:

- Modifications of coordinates of existing point lights

- Modifications of velocity components and norm of existing point lights

- Modifications of acceleration components and norm of existing point lights
- Addingnew pointlightsx

At the end of the execution of the pltig, the C3D is updated with regard to the contents of the Outputs variable.
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5.7.3.2.  Developers considerations

A complete plugn is composed of a valid, commented Matlab script (*.m file) and a description foke) (*.
The script and the associated text file should have the save name (ex: Translate.m and Translate.txt).

The description file contents is organized in three parts:

- Description of the functionalities of the pltig
- Author name (optionally with conta@hformation)
- Version of the plugn.

Hereis an examle of a valid description file.

6. References
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7. Annexes
7.1.History transformation file

<?xml version="1.0" encoding="t8f'?>
<Transformations_history Point_Light="Version 1.3">
<Original_File_Informations>
<Name>G=\Working directoryMarche_Original.c3d</Name>
<Rate>100 Hz</Rate>
<Number_of_Markers>21</Number_of_Markers
<Number_of_Frames>29(Number_of_Frames>

<Intensity>Random</Intensity>
</Random_masks>
</Spatial_transformation>
<Spatial_transformation>
<Scrambled_masks>
<Quantity>x2</Quantity>
</Scrambled_masks>

</Spatial_transformaon>
<Velocity_transformation>
<Components_Constant>

</Original_File_Informations>
<Spatial_transformation>
<Model>GlobalMotricityNoLink.mvc</Model>
<Spatial_transformation>
<Mirror_2Z>1</Mirror_Z>
</Spatial_transformation>
<Spatial_transformation>
<Rotation>
<Units>Degrees</Units:
<About>R_Heel</About
<Rx>0</Rx>
<Ry>40</Ry>
<Rz>0</Rz>
</Rotation>
</Spatial_transformation:
<Scrambleeshuffle>
<Scrambledl>L_Ankle became R_Heel</ScramHled
<Scramble?>R_Foot became L_Heel</Scramked
<ScrambleeB>L_Wrist became R_Foot</ScrambBd
<Scrambledt>R_Shoulder became L_Foot</Scramigled
<Scrambleeb>R_Knee became R_Ankle</Scramisied
<Scrambleeb>R_Hand became L_Ankle</Scramksed
<Scramblee/>L_Elbow became R_Knee</Scramiied
<ScrambleéB>L_Knee became L_Knee</Scramided
<Scrambleeé®>R_Akle became R_Hip</Scrambtéc
<ScrambledlLO>Front_Head became L_Hip</Scramkl&c
<Scrambledl1>R_Head became R_Shoulder</Scramflesl
<Scrambledl3>R_Heel becaenR_Elbow</Scrambleti3>
<Scrambledl4>L_Heel became L_Elbow</Scramkldc
<Scrambledl5>L_Foot became R_Wrist</Scrambles>
<Scrambledl6>L_Hand became L_Wrist</Scrambidd
<Scrambledl7>R_Elbow became R_Hand</Sdoked-17>
<Scrambledl8>R_Hip became L_Hand</Scramkl&d¢
<Scrambledl9>L_Head became R_Head</Scramiiled
<Scramble?0>L_Hip became L_Head</Scrambt&c
<Scramblee21>L_Shouler became Front_Head</Scrambi2d>
</Scrambledshuffle>
</Spatial_transformation>
<Spatial_transformation>
<Quantity>50</Quantity>
<Rate>11</Rate>
</Winkers_masks>
</Spatial_transformation>
<Spatial_transformation>
<Linear_masks>
<Quantity>60</Quantity>
<Intensity>Random</Intensity>
</Linear_masks>
</Spatial_transformation>
<Spatial_transformation>
<Random_masks>

</Spatial_transformation>
Bl
<Spatial_transformation>
<Scrambledl2>R_Wrist became L_Shoulder</Scramilgd
<Winkers_masks>
<Quantity>40</Quantity>
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<Component>X</Component>
<Component>Z</Component>
<Marker1>R_Heel</Markef >
</Components_Constant>
</Velocity_transformation>
<Velocity_transformation>
<Components_Inverse>
<Component>Y</Component>
<Markerl1>R_Foot</Markef >
</Components_Inverse>
</Velocity_transformation>
<Velocity_transformation>
<By_marker>
<Marker>R_Knee</Marker>
<ComponentX</Component>
<Type>Constant</Type>
</By_marker>
</Velocity_transformation>
<Velocity_transformation>
<By_marker>
<Marker>R_Knee</Marker>
<Component>Y</Component>
<Type>Inverse</Type>
</By_marker>
</Velocity_transformation>
<Velocity_transformation>
<By_marker>
<Marker>R_Knee</Marker>
<Component>Z</Component>
<Type>Manual</Type>

</By_marker>
</Velocity_transformation>
<Velocity_transformation>
<Norm_Constant>
<Marker1>R_Hip</Marked >
</Norm_Constant>

</Velocity_transformation>
<Velocity_transformation>
<Norm_Inverse>
<Markerl>L_Hip</Markesl>
</Norm_Inverse>
</Velocity_transformation>

<Velocity_transformation>
<Norm_Acceleration>
<Marker1>R_Shoulder</Market>
</Norm_Acceleration>
</Velocity_transformation>

<Velocity_transformation>
<Norm_Deceleration>
<Marker1>R_Elbow</Market>
</Norm_Deceleration>
</Velocity_transformation>

</Transformations_history>



s7.2. Use Plugin

// Description

Translate all point lights of a given distance along X, Y and Z axes.
// Author

A. Decatoire

/I Version

1.0

The red parts are mandatory
The script file should be written as follow (red parts are mandatory):
- Thefirst line syntax is:
function OutputsName_Of_Plugifinputs)

Choose a valid name for your plugin (i.e. without space and forbidden characters)

- The last line syntax is:
end % function

- There is no particular restriction for the main body of the script except comments and Matlab automatic
message at the end of line. However, comments are welcome to make the analysis of the plugin easier.

X

Thereare two kinds of plugn:

- Plugin that makes transformations on one or several C3D files loaded into therpltgglf: in this case, the
Inputs variable is an empty matrix

- Plugin that makes transformations on a previously loaded C3D filB&£A&ViMOR: in this case,he Inputs
variable is a structure with the following fields:
0 Markers (structure)
0 Scalars (structure)
0 Analogs (structure)
o0 Rate : frame rate of the C3D file (1 x 1 matrix)

Markers, Scalars and Analogs fields have fields too, whose lakels ar

- Thename of the markerfor markers these data are stored in the Inputs variable and send to the-piug
function as n x 3 matrix (were n is the number of frames). For example:

Inputs.Markers.R_Heel
Inputs.Markers.L_Heel
Inputs.Markers.R_Foof



