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About MoCap Toolbox

* Developed by Petri Toiviainen @ University of Jyvaskyla, Finland.
Released 2008

* Continued development by
Petri Toiviainen and Birgitta Burger

e Now at version 1.5

 Compatible with most versions of Matlab
(and Octave)

 Download from
https://www.|yu.fi/hytk/fi/laitokset/mutku/en/research/materials/mocaptoolbox
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University of Oslo



https://www.jyu.fi/hytk/fi/laitokset/mutku/en/research/materials/mocaptoolbox

Resources

e MoCap Toolbox manual;
https://www.|yu.fi/hytk/fi/laitokset/mutku/en/research/materials/

mocaptoolbox/MCT manual v1.5.pdf
also included with the download of the toolbox

 Burger, B. & Toiviainen, P. (2013). MoCap Toolbox — A Matlab toolbox for
computational analysis of movement data. In R. Bresin (Ed.), Proceedings
of the 10th Sound and Music Computing Conference, (SMC). Stockholm,

Sweden: KTH Royal Institute of Technology.
https://www.jyu.fi’/hytk/fi/laitokset/mutku/en/research/materials/

mocaptoolbox/MocapToolboxProceeding
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Getting started

1. Download MoCap Toolbox,

https://www.jyu. fl/hytk/fl/laltokset/mutku/en/research/materlals/mocaptoolbox

MocapToolbox_v1.5

(or web search for “mocap toolbox”) s =M= a0

Suggested download location: ~/Documents/MATLAB §§§E§§:

b opencv_c...-3.4.3.zip
' opencv_contrib.zip

o0 @ MATLAB R2018b - academic use

» || Max 7
» "N Pd

2. Add the toolbox to your Matlab search path, and save. ~Joiipgrtrrd

| TBM
| Teaching

< >
Admin * I MIRToolbox.zip ¥
» | | Blackmagic Design » MIRtoolbox1.3
» | developer MIRtoolbox1.7 .
» [0 diverse docs MIRtoolbox1.7.2 > ¥
MATLAB > MIRtoolbox1.7xx >
gd BN MocapToolbox v1.5 |
» oldEasdif >
| Processing » & pianistmotion.avi
» || Research ProfiledPCA
SVN_tim...olboxOLD »

Timbretoolbox1.4

4 items, 68.37 GB available

[ HOME

™«
\ e

o Il HE L1z, New Variable »  AnalyZe {0} Preferences " (4 Community
[ 0f U9 Coredmes 2 O3 = 5% : \2) =
(7 Open Variable ¥ ,J" Run and Time - @ Set Path C»” Request Support
New New New Open =) Compare Import Save Favorites Simulink ®Cayout Add-Ons Help
) A 'yl
Script Live Script = v Data Workspace [’ Clear Workspace ¥ v "4 Clear Commands ¥ v Im PalrCh TR th e[ MATLABt I kf files '

FILE VARIABLE CODE SIMULINK EN\IRUNM!:NT RESOURTES .
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Getting started

1. Download MoCap Toolbox,

https://www.jyu. fl/hytk/fl/laltokset/mutku/en/research/materlals/mocaptoolbox

(or web search for “mocap toolbox™)

Suggested download location: ~/Documents/MATLAB

2. Add the toolbox to your Matlab search path, and save.

& o MATLAB R2018b - academic use

FEEEEDE

00 = Enan

Applications
Desktop

Downloads

Movies

Music
OneDrive...tet i Oslo

v

opencv_c...-3.4.3.zip
opencv_contrib.zip

I

> —
Documents > .

I

I

I

1 Pd
| opencv_c...trib-3.3.0 » |
| opencv_c...trib-3.4.3 » |

MocapToolbox_v1.5

2 LAY Hul K=
] Admin * I MIRToolbox.zip
| Blackmagic Design » MIRtoolbox1.3 >
developer > MIRtoolbox1.7 >
| diverse docs > MIRtoolbox1.7.2 >
| MATLAB * |7 MIRtoolbox1.7xx F
1 Max 7 g B MocapToolbox v1.5 ¥
» oldEasdif >
Processing * & pianistmotion.avi
Research > ProfiledPCA >
| TBM > SVN_tim...olboxOLD »
| Teaching > Timbretoolbox1.4 >

4 items, 68.37 GB available

= ' ‘ i » N>
|l | ED] - (=] Find Files & tjﬁ L1z, New Variable e lr_\{ Analyze Code LE)

-

New New 1@ @ Set Path
Script Live Script j

All changes take effect immediately

Add Folder...

/Users /krisny/Documents/MATLAB/MIRtoolbox1.7.2/netlab
/Users /krisny/Documents/MATLAB/MIRtoolbox1.7.2/somtoolbox
/Users /krisny/Documents/MATLAB/fdaM
/Users /krisny/Documents /developer/MusicMocapMatlab
/Users /krisny/Documents/developer/MusicMocapMatlab/mocap
/Users /krisny/Documents/developer/MusicMocapMatlab/mocap/mcarrays
Move to Top /Users /krisny/Documents /developer/MusicMocapMatlab/soundanalysis
4\ /Applications /MATLAB_R2018b.app/toolbox/matlab/timefun
Move Up 4\ /Applications /MATLAB_R2018b.app/toolbox/matlab/sparfun
4\ /Applications /MATLAB_R2018b.app/toolbox/matlab/mvm
Move Down 4\ /Applications/MATLAB_R2018b.app/toolbox/matlab/specfun
[ 4\ /Applications /MATLAB_R2018b.app/toolbox/matlab/randfun
Move to Bottom 4\ /Applications/MATLAB_R2018b.app/toolbox/matlab/lang
4\ /Applications/MATLAB_R2018b.app/toolbox/matlab/datatypes
4\ /Applications/MATLAB_R2018b.app/toolbox/matlab/validators
4\ /Applications/MATLAB_R2018b.app/toolbox/matlab/funfun

Add with Subfolders...

Users/krisny/Documents /MATLAB/MIRtoolbox1.7.2/MIRToolboxDemos /cla:

{0} Preferences éé @ ¢+ Community

@ Set Path ‘_ﬂ'> Request Support
Add-Ons Help

- — Ml e saarian

{Change the search path used by MATLARB to look for flles |

ENVIRONMENT RESOURTES —

in Rhythm, Time and Motion
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Getting started

1. Download MoCap Toolbox,

https://www.jyu. fl/hytk/fl/laltokset/mutku/en/research/materlals/mocaptoolbox

(or web search for “mocap toolbox™)

Suggested download location: ~/Documents/MATLAB

2. Add the toolbox to your Matlab search path, and save.

w

0] @ MATLAB R2018b - academic use
[ HOME
= [ | New Variable » > Analyze Code Preferences
SN L +w L'l Find Files &J g == S i) o8
New New | ® ® Set Path @ Set Path -Ons

.

a{Change the

Script Live Script j

éé @ ¢+ Community

= 3 Request Support
e D

Ml e saarian

ch path used by MATLAB to look for files |

ENVI

All changes take effect immediately.
MATLAB search path:

Add Folder... /Users /krisny/Documents/MATLAB/MIRtoolbox1.7.2/MIRToolboxDemos/cla:
/Users /krisny/Documents/MATLAB/MIRtoolbox1.7.2/netlab

/Users /krisny/Documents/MATLAB/MIRtoolbox1.7.2/somtoolbox
Users/krisny/Documents /MATLAB/f 555 o
;Users;krisnz;Documents;develope/r, 1 < = E b Spacapioo ek
/Users /krisny/Documents /developer MIRtoolbox 1.7
/Users /krisny/Documents /developer, MIRtocolbox1.7.2
Move to Top /Users /krisny/Documents /developer, % Recents MIRtoolbox 1.7xx

4\ /Applications /MATLAB_R2018b.app/t Y krisny MOCARTOOBERVTIE
Move Up 4\ /Applications/MATLAB_R2018b.app/t -

Add with Subfolders...

Favorites

vy v vV v v v %

4\ /Applications/MATLAB_R2018b.app/t 7= Applications S oldEasdif
Move Uown 4\ /Applications /MATLAB_R2018b.app/t
[ 4\ /Applications/MATLAB_R2018b.app/t B Desktop ProfiledPCA
RIGVE L0 Baom 4\ /Applications/MATLAB_R2018b.app/t = New Folder

4\ /Applications/MATLAB_R2018b.app/t

v v v ¥

RESOURTES _—

th Q
| Bd mocaptoolbox @ »
Cancel

4\ /Applications/MATLAB_R2018b.app/toolbox/matlab/validators ‘ ’
4\ /Applications/MATLAB_R2018b.app/toolbox/matlab/funfun

FEEEEDE

00 = Enan

Applications
Desktop

Downloads

Movies

Music
OneDrive...tet i Oslo

v

opencv_c...-3.4.3.zip
opencv_contrib.zip

I

> ——
Documents > .

I

I

I

1 Pd
| opencv_c...trib-3.3.0 » |
| opencv_c...trib-3.4.3 » |

MocapToolbox_v1.5

=L Bl =
9 Admin * I MIRToolbox.zip
| Blackmagic Design » MIRtoolbox1.3 >
developer > MIRtoolbox1.7 >
| diverse docs > MIRtoolbox1.7.2 >
| MATLAB * |7 MIRtoolbox1.7xx F
| Max 7 g B MocapToolbox v1.5 ¥
» oldEasdif >
Processing * & pianistmotion.avi
Research > ProfiledPCA >
| TBM > SVN_tim...olboxOLD »
| Teaching > Timbretoolbox1.4 >

4 items, 68.37 GB available
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Getting started

1. Download MoCap Toolbox,
https://www.jyu. fl/hytk/fl/laltokset/mutku/en/research/materlals/mocaptoolbox

MocapToolbox_v1.5

(or web search for “mocap toolbox”) <> a =[lo) @ 8- 0o .

. M Applications - Admin * I MIRToolbox.zip hd
Suggested download location: ~/Documents/MATLAB e I o oeeicvosien | Mochort.s v 8
n o Documents > developer > MIRtoolbox1.7 R i
&) Downloads > diverse docs > MIRtoolbox1.7.2 > |

& Movies > MATLAB > MIRtoolbox1.7xx >

i Music > [0 Max 7 g B MocapToolbox.v1.5 |

& OneDrive...tetiOslo » Pd > oldEasdif >

2. Add the toolbox to your Matlab search path, and save e ass By Danmatin

- y L] opencv_c...trib-3.4.3 » Research > ProfiledPCA >

b opencv_c...-3.4.3.zip TBM > SVN_tim...olboxOLD »

' opencv_contrib.zip Teaching > Timbretoolbox1.4  »

'Yy MATLAB R2018b - academic use faiame 082708 avatabla

(ﬁé Q} ¢+ Community

=» Request Support
-Ons Help i Ted

—= ‘ — " New Variable 2 + Analyze Code 0O; Preferences
Lgn LM =N L3 Find Files 1&1 g = e Y i) =
New New | @ @ Set Path @ Set Path
Script Live Script

Ml e saarian

4 _ _ a|rChange the ch path used by MATLAB to look for files | "
All changes take effect immediately. ENVI RESOURCES — 3 C h eC k 'th a't I S WO rkS
'_i MATLAB search path: =
Add Folder... /Users /krisny/Documents/MATLAB/MIRtoolbox1.7.2/MIRToolboxDemos /cla: .
_ /Users /krisny/Documents/MATLAB/MIRtoolbox1.7.2/netlab b 't I n
Add with Subfolders... /Users [krisny/Documents /MATLAB/MIRtoolbox1.7.2/somtoolbox y y p g
/Users /krisny/Documents /MATLAB/f e T=E .
/Users /krisny/Documents /developer, 1 < il m ase R OCARLo0 DO I oad m c d e m O d ata
/Users /krisny/Documents /developer, Eavorites = MIRtoolbox 1.7
/Users [krisny/Documents/developer, i N MIRtoolbox1.7.2 > !
Move to Top /Users /krisny/Documents /developer, Recents N MIRtoolbox 1. 7xx > -th M -tI b
| 4\ /Applications/MATLAB_R2018b.app/t m krisny A Ve R N s I n e a a
Move Up 4\ /Applications/MATLAB_R2018b.app/t oldEasdif - S
4\ /Applications/MATLAB_R2018b.app/t 7= Applications > "
Move Down 4\ /Applications /MATLAB_R2018b.app/t 55 Desk > = _ CO m m a n d WI n d OW
[ 4\ /Applications /MATLAB_R2018b.app/t S > ProfiledPCA g
Move to Bottom 4\ /Applications/MATLAB_R2018b.app/t = New Folder Cancel
4\ /Applications /MATLAB_R2018b.app/t
4\ /Applications /MATLAB_R2018b. app/toolboxlmatlablvalldators Y_rr
4\ /Applications /MATLAB_R2018b.app/toolbox/matlab/funfun
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(If you don’t have access to Matlab)

* You may also use Octave, a free alternative to Matlab

 Download from https://www.gnu.org/software/octave/

 Or use online: https://octave-online.net (must create free account to upload the mocap toolbox)

- < > ( B8 4 octave-online.ret

(ala] =
octave-online.net
< > C e a e \RK vN [ Joboting =- hatmzil OBjeneicige - Dans<asank &, Scoclalocs

i NRK DN [ Jobbting @ hotmail §) Gjensidige WM panskeBank &, GoogleDocs

Tips and
Tips and Tricks Tricks
The files you tave:2> load mcdemodata
The files you make on Octave o o - roolb mazke on ibehidig : . e
Online will be saved for the next 11 Octave Online octave:3> mcplottimeseries(walkl,3, "dim’,3)
time vo 00 | = E"D” 800 +, # v m <) Q will ba saved Marker 3, dim. 3
— for the next
‘€40
In the editor, you can use most  ravorites License.txt time you visit. | !
of these keyboard shortcuts. Yol m i > 5 anual_v1.5 B mc2frontal.m In the aditor,
can also use these special L » # mocaTRRLoX 3 B mcaddframes.m you can use [
keyboard shortcuts: @) AirDrop > ® releasenote NS txt kme?;;cztéhese il I O -
e > B mcbandpass.m shortcuts. You “ [ L |
lications ' ‘ ‘ - |
Cur + Space aly : can alo s RVAYRIF N AN
—Show the auto-completion 7] Desktop :(hese SDSCidl ‘€00 — | | [ S —
- : eyooar \ | ‘ ‘ 1
menu ™ Documents mccenter.m shortcuts: R “ " ] | -
Cmd/Ctrl + S > mccomplexity.m : , | T R “ | \‘ \
—Save the file © Downloads > A mcconcatenate.m It;:;\:’::;ag ‘€80 — | R o o |+
- — | | i [ | ‘ \ ‘
Cmd/Ctrl/Win + R e . _“createconnmatrix.m auto- | | \ | | L
—Run the file _ > mc. 'mdist.m completion : | | | ‘ ‘
Remote Disc mecL ™ menu e | | Wl
Cmd/Ctrl/Win + E [) knBack.. = * mcdecy pose.m :CmciCtrl + S 7
—Set focus to the prompt > o N —Save the
: = fi
B wois &y Yl wl S
:emcseLry
> s ' 2 3 : :
Tags 0
“SRon the file S
T
n ;
90 of 90 selected, 68.58 GB available

Type expressions here and press enter.


https://www.gnu.org/software/octave/
https://octave-online.net

PLOTS

Hello Matlab

MATLAB R2018b - academic use

Name & Value

Current Folder
B Name Size
» ! MIRToolbox.zip1.02 MB
@ pianistmotio... 0 KB
matlab.mat 1 KB
9 iPod.m 1 KB
> MocapToolbo...
» _ MIRtoolboxl1....
p . fdaM

Details

.

(¥
Date Modified ¥
09/07/2018...
11/08/2016...
05/08/2016...
24/01/2012...
22/02/20109...
18/01/2019...
16/01/20109...

<2 = H ol = [/ » Users » krisny » Documents » MATLAB » v O
Command History Workspace ®




The command window

MATLAB R2018b - academic use

<@ =5 5 @l = 0/ » Users » krisny » Documents » MATLAB » v O
Command History Workspace BN Command Window
Name & Value >> 543
ans 4
ans =
8
Variable >> ans - 4
Current Folder (¥) ans =
BB Name Size Date Modified ¥
p f MIRToolbox.zip1.02 MB 09/07/2018... 4
@ pianistmotio... 0 KB 11/08/2016...
11 matlab.mat 1 KB 05/08/2016... fr >>
) iPod.m 1 KB 24/01/2012... v
> MocapToolbo... 22/02/2019...
B MIRtoolbox1.... 18/01/2019...
» | fdaM 16/01/2019...
- MIDIltoolbox 10/08/2018...
> MIRtoolbox1.... 09/07/2018...
Details ~
UiO ¢ RITMO'Céfitre'fo

University of Oslo



Variable

uiO s

The command window

MATLAB R2018b - academic use

Command History Workspace @
Name A Value

a 3

ans 6

Current Folder
BB Name Size

» ! MIRToolbox.zip1.02 MB
@ pianistmotio... 0 KB

matlab.mat 1 KB

%) iPod.m 1 KB
MocapToolbo...
MIRtoolbox1....

>
>
» | fdaM
-
.

MIDItoolbox
MIRtoolbox1....
Details

RITMO Centre fo

University of Oslo

()
Date Modified ¥
09/07/2018...
11/08/2016...
05/08/2016...
24/01/2012...
22/02/2019...
18/01/2019...
16/01/2019...
10/08/2018...
09/07/2018...

<@ = &l gl 3 [0/ » Users » krisny » Documents » MATLAB »

Command Window
>> 543

ans =

>> ans - 4

ans =

>> a = 3;
>> a+d




Most important variable types for

working with the MoCap Toolbox

a=1 single number

a.first = [1 2 3]
a.second = 'HELLO'

ferent variable

cell array, array which may contain d
types in the individual cells

a={HELLO', 1, 'helloagain', [1 2 3]}

(the sameas [H', 'E','L",'L", ‘O"])

Side note for programmers:

* Matlab allows sloppy coding. It’'s not strict about use of commas, semicolons, etc. Variable types are inferred.
Numbers are double precision float by default, but other types may be specified if required, e.g. a = int32(4).

* String type is different from “char array” — declared by “double quotes” rather than ‘single quotes’




Scripts and functions

A scriptis a collection of Matlab code saved to a file.

* |Instead of typing all your commands in the command window, write the
commands in a script file, and run the script. The lines in the script will be run

sequentially.
* The script has access to all the variables in your workspace

* The script may overwrite the variables in your workspace

A function is also a collection of Matlab code saved to a file, but formatted in a
special way that allows it to take an input and produce an output.

* All the variables to be used by the function must be given as input

 Creates a temporary memory space for variables and outputs only the variables
specified in the function
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Script example

MATLAB R2018b - academic use

PLOTS

E E.\EL‘:| 3 L Find Files
New New New Open @ Compare VARIABLE CODE SIMULINK = ENVIRONMENT = RESOURCES
Scrlptl Live Script v
| v - w - -
FILE
Current Folder @
B Name Size Date Modified ¥

EDITOR PUBLISH

_J mymatlabscriptm | 4
1 % This line 1s a comment. It starts with % and will not be processed by Matlab L
; = X = 4; %the semicolon at the end prevents output to the command window

Details ~ :- X = x%2; %now X has the value 8

- f3/- y = X %no semicolon here, so we'll see this output in the command window —_

] Lh 7 Col 76
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Script example

o0 ® MATLAB R2018b - academic use

HOME  PLOTS L B9 & sionin
~| p

<@ = £l ol = 10 « Documents » Research » Presentations * MoCap toolbox * matlab

Command History Workspace Gl Command Window
Name & Value >> mymat labscript
X 8
y 8 y =
8
fi >> |
Current Folder (¥
Date Modified ¥
Fi .
J mymatlabscri... 22/02/20189... & @ Editor - /Users/krisny/Documents/Research/Presentations/MoCap toolbox/matlab/mymatlabscript.m
EDITOR PUBLISH
- | mymatlabscript.m 3 | o '\
1 % This line 1s a comment. It starts with % and will not be processed by Matlab L
2
zil= X = 4; %the semicolon at the end prevents output to the command window
4
Details ~ 5 - X = x%2} %now X has the value 8
6
* '|= y = X %no semicolon here, so we'll see this output in the command window —

| Ln 7 Col 76
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Function example

@ @ MATLAB R2018b - academic use

HOME PLOTS APPS & 4 Sebh® e & signin
- P

< = &£l ol 1= 7 « Documents » Research » Presentations * MoCap toolbox » matlab

Command History | Workspace (¥ Command Window
Name & Value >> timesTwoMinusOne(4)
ans 7
X / ans =
7
>> X = timesTwoMinusOne(4)
Current Lale (¥ X =
ize Date Mod... B
| mymatlabscript.m B 22/02/2... -
| timesTwoMinusOne.m B 22/02/2...
f£ >>

Q) @ Editor - /Users/krisny/Documents/Research/Presentations/MoCap toolbox/matlab/timesTwoMinu...

EDITOR PUBLISH VIEW H 4 SN EONC] ®

| - | timesTwoMinusOne.m w | + |
HDetalls ~ 1 function outputNumf)er = timesTwoMinusOne (inputNumber) Ld
i g = temporaryNumber = inputNumber *x 2;
:- outputNumber = temporaryNumber - 1;
'61 - -~end
Ui0O ¢ RITMO Centre for Interdisciplinary Studies in [timesTwoMinusOne s el ew
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Function example

® @ MATLAB R2018b - academic use

HOME PLOTS APPS & QD & & signin
- P

< » H EI ﬁ -« Documents » Research » Presentations » MoCap toolbox » matlab

Command History | Workspace (¥ Command Window
Name & Value >> mymat labscript
X 8
Y 15 y =

15

>>

Current Folder
BB Name a4 Size Date M

) mymatlabscript.m 1 KB 22
E] timesTwoMinusOne.m 1 KB

f212...
[02/2...

. @ Editor - /Users/krisny/Documents/Research/Presentations/MoCap toolbox/matlab/timesTwoMinu...

EDITOR PUBLISH 5 ¢ G ESeEc

@ @ Editor - fUsers/krisny/Documents/Research/Presentations/MoCap toolboyghatlab/mymatlabscript.m*

EDITOR PUBLISH VIEW ‘ g 29 e B (2) _J timesTwoMinusOne.m = | + ‘\
1 % This line is a comment. It starts with % and wild not be processed by Matlab : .
) =il= temporaryNumber = inputNumber *x 2;
= X = 4; %¥the semicolon at the end prevents output to the command window 4
4 51 [= outputNumber = temporaryNumber - 1;
2| = X = xx2; %now x has the value 8 6
6 7- *-~end
= y = timesTwoMinusOne(x) %calling the function from within a script —
8 | in F 'timesTwoMinusOne Lh 3 Col 40
’ e ——-—
' script 'Ln 8 Col 1




Recap: Matlab basics

* Variables: Memory units that store numbers, text, etc.

e Variable types: numbers, characters, structs, cells, or arrays of these

» Scripts: useful for keeping track of code sequences

* You can run the same thing again without having to write all the commands to Matlab

 Keep your scripts as documentation of your work (it’ll come in handy when you write
your report/paper/thesis)

* Functions: Various operations that can be done on data.

* MoCap Toolbox is a collection of functions specifically designed for motion capture
data
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MoCap Toolbox demo

* Importing data

« Data representations Most of this Is covered In:

* Preprocessing

 Visualisation Burger, B. & Toiviainen, P. (2013).

. Kinematic analysis MoCap Toolbox — A Matlab toolbox for

. Kinetic analysis computational analysis of movement data.

e Periodicity / Frequency analysis
* Relational features
 Extensions

e 3D plotting / animation

e Relational binary features

and by the function “mcdemo”
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Importing data

* File formats:
e .c3d - generic motion capture data format
» .tsv — tab-separated values. Provided by Qualisys Track Manager

 .mat — matlab format as exported by Qualisys Track Manager

e Wil —for use with data from wiimote controllers, recorded with the
WiiDataCapture application available at:

https://www.jyu.fi/hytk/fi/laitokset/mutku/en/research/materials/mocaptoolbox/WiiDataCaptureDownload?2.1

* variablename = mcread(filename)
* a = mcread(‘mocapfile.c3d’)
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https://www.jyu.fi/hytk/fi/laitokset/mutku/en/research/materials/mocaptoolbox/WiiDataCaptureDownload2.1

Data structures Support structures

3D marker data: « Animation parameters:
e 'MoCap data’ e ‘animpar’
 XYZ position, velocity, acceleration, ... « Bones/lines between markers, Camera

position, Colors, +++
« 1D data:

e norm data’  Marker-to-joint parameters:

« Velocity magnitude, other features, ... * ‘m2jpar

* (Collapse groups of markers to joints, e.g. two
 Segment data: mocap markers on the outside and inside of
the knee Is collapsed to a single “knee”

e ’'segm data’
J marker in the center of the knee joint.

 kinematic chain, translations /
rotations  Joint-to-segment parameters:

e ‘|2spar’
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