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Summary

« Understand the main concepts

 First hands on the Graphical User Interface
* First signal acquisition

« Understand tutorial scenarios

« Create your own scenarios

« (General architecture, installation, file tree
« Reading a pre-recorded file, EEG signal filtering
« Handling the Visualization widgets
« Datastream structures and manipulation
« Computing band powers and typical frequency bands (alpha, beta, delta, theta)
« Spectral Analysis
« Acquisition server and real time applications
)
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GGeneral Architecture, Installation tree



» For creating, modifying and using
BCI scenarios

» Graphical programming language

» Aggregation of interconnected
boxes

« Acquires brain signals from the
device

« Translates signals from many
ossible devices in a common
ormat

» Sends the data to the applications
connected (e.g. over a local
network) such as the designer

)
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m OpenVIiBE Designer

Ble Edit Help

@ EBE x| x££ B

Pt tuntitled) + 3¢

B l_)- e Time: 000ms

[ o 1 Message

0‘Boxes v |_|
Name Description
P ([ Acquisition
P> ([ Classification
P> ([ Feature extraction
W [l Ale reading and writing
P> [ Brainal mp
- I [ csv
- ¥ [ GOF
% GDF file reader GDF file reader
2 GDF file writer This algorithm re
P> [ OpenviBE
Lﬂ:lsignal Concatenation Concatenates mu
P[] Samples
W |l Signal processing
- B[] Averaging
P ([ Basic
P> [ Detrending
- P [i4] Epeching
- W |[i] Filtering
e o CSP Spatial Rlter Trainer Computes spatia
- o Cormmon Average Reference Re-reference the
o Spatial Alter
o Ternporal filker - GPL
o xDANN Spatial flter Trainer Computes spat
- P[] Spectral analysis
- B ([ Statistics
- B ] Windewing
P ([ stimulation
P> ] Streamin a
P [ Tool
P ([ VRPN
LAY,
System load : 0.0%

OpenViBE acquisition server

Driver : Generic Raw Fle Reader

Driver Properties

ﬁannect

Connection port : |1024

Sample count per sent block : |8

Device drift : 0.00 ms
(tolerance is setto 2.00 ms)

0 host connected. ..

wi|Preferences
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OpenViBE

 Typical use case :

Acquisition Server

Designer

= 0000000

> 1ressae
/

@

O.

External Application

—.
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OpenVIBE tree structure

) openvibe acquisition server
(D epenvibe designer

o[ openvibe Main applications :
& openvibe-acquisition-server.cmd Acquisition Server or Designer

5| openvibe-designer.cmd

or

a openvibe
4 share
4 openvibe

o SCENAarios

bei-examples Sample scenarios :

box-tutorial . . . .

o Basic tutorials (box-tutorials) and advanced scenarios

- (bci-examples ), plus signal files and format conversion scenarios

a openvibe
| openvibe-ssvep-mind-shooter-shooter.crnd

| openvibe-ssvep-mind-shooter-trainer.crmd

_ 2D/3D Demo applications for advanced scenarios :
“5 openvibe-vr-demoe-handball.cmd
] openvibe-vr-demo-tie-fighter.crnd Handba//, tle'flghter, Ssvep ShOOteI’

4 openvibe

%4 openvibe-id-generator.cmd

&) openvibe-plugin-inspector.cmd Developers and contributors tools

44| openvibe-skeleton-generator.crd

Start the Designer :

* From Start menu (Start 2 OpenViBE - OpenViBE designer)

* From the file explorer, directly execute openvibe-designer.cmd in the OpenViBE folder
)
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Discovering the GUI

@w/g_'
\

(<] |

System load :| 0.0%
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rﬁ OpenViBE Designer =RR=N X
Eil cli Lol
== = \ Pl r
* @ v @It:- b Time:000ms aye
& (untitled\ 3¢ ‘-&;Baxes T controls
lr\ ]I:I Show unstable
Create new Name Description
. b [ Acquisition
ScenarIO, open b [ Classificadon
2 ngQ . P [ Featyfe extraction
eXIStIng scena rIO, b [ Fil¢ reading and writing
b [= Aamples
etC... / P Scripting
P Signal processing
B/ stimulation
[= Streaming .
= Tools Available
b [ VRPN .
» B visaiDPENVIBE boxes
Edition area for the sorted by
current scenario categories for
convenience
Status bar




Reading a pre-recorded file

1. Select reading / display signal boxes
2. Connect input and outputs

3. Configure boxes

4, Play

7\
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- Reading a pre-recorded file
Step 1: add reader and display boxes

i
Q’ OpenViBE Designer E@g
File Edit Help
MNEEHE X % ® % M [ [ Time:000ms
o (untitled) $€ ¥gBoxes & TF
@, [] show unstable
Name Description
P [ Acquisition
B [ Classification Flle readlng
P [~ Feature extraction .
~ [ File reading and writing ] d nd writi ng
- I [ Brainamp // boxes
- b B csv %
- > FEDF —
- [(5 GDF
B GOF file reader GDF file reader
“ [ GOF file writer This algerithm recor
=T I UpenviBE
--------- ok Signal Concatenation Concatenates multi
P [= samples
P [ Scripting

P [ signal processing
I [ stimulation

P [=) Streaming

P [ Tools

P[5 VRPN

I [ visualisation

| (] 11l | B

. System load:| 0.0% ‘ 0

[» o 3 Messages

—~.
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- Reading a pre-recorded file
Step 1: add reader and display boxes

.
§® OpenViBE Designer Elﬂlg

File Edit Help

NEEHE X % [ 7 [ [= [+ Time:000ms
s (untitled) 3¢ ¥gBoxes & F
[’\ [l Show unstable
Name Description (4]
LSV
- [ (5 EDF
-7 [(5) GDF
- [ GDF file reader GDF file reade
b [ GDF file writer This algorithm —
- P [ OpenViBE
- o Signal Concatenation Concatenates
P [ samples
P [ Scripting

b [ signal processing
P [ stimulation
P [ Streaming

P [ Teols .
[ = wRDN A BaSIC
v B Visualisation — visualisation
-+ [ Basic
: {r Level measure bOXES

Matrix Displa bisplay a stre:
play play

), Power spectrum display Power spectru

@ signal display Displays the i

- &), Time-frequency map display PD time-frequ
- I | Classification
- [ [ Presentation
- P [ Topography =]
| <] 11l | B

 System load :| 0.0% ‘ Y]

[» o 0 Messages
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- Reading a pre-recorded file
Step 1: add reader and display boxes

# OpenViBE Designer v1.2.0 - O *
File Edit Help
O EEHEX| %2 H @ Q1o £ @ Dl v @& | Time : 000ms
&40 (untitled) = 3¢ G;EU)(ES 2 F
| Drag & Drop the
=8 Show unstable

Name Description GDF F[Ie Reader
[= Acquisition and network IO . .

x and Signal Display
boxes in the
edition area

= Classification
[* Data generation
[ Evaluation -

-
[ Examples yd

F Feature extraction |

%
[ File reading/aj]ﬂfﬁiting

- | . Signa| processing

[= Stimulation

S’ngnl display [ Streaming
In|Out|Set 5 Tests

[ Tools

=l [ Visualisation

-2 B Basic You can also look for a
7 @ Level measure specific box from the

: ¥ Matrix Display Display a streamed matrix . .
- € Power spectrum display Power spectrum in frequency t sea rCh ba r If VOU knOW |ts
. @ signal display Displays the incoming stream name and dO not

- & Time-frequency map display 2D time-frequency map
remember the category

- [ [ Presentation

- @ [ Topography

[ T W SN Py

9 1 Message

System load : 0

S
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- Reading a pre-recorded file

Step 2: connect inputs and outputs

~ Boxes outputs

GDFfiteTeader — Boxes inputs
(Corses i

|/O types are organized in a hierarchy and
coded with specific colors as follows :

l'.iigna iIsplay

-------------------

( EBML Stream ¢ Unidentified Stream &
‘i ““““““““““
; \/
(E:«tperi ment Information ! ( Stirmulations I ( Streamed Matrix !
( Channel Localization t ( Feature Vector l ( Sigmal ! ( Spectrum !

MENSIA
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- Reading a pre-recorded file

Step 2: connect inputs and outputs

Connect the inputs of the signal display
box to the outputs of the GDF file reader

| GDFHitereader | ~—— box by clicking an input and dragging /
/ releasing on the corresponding output

- Inputs can receive connections from any outputs with
compatible type (same type or derived type)

(Signal disp

- You can connect an output to multiple inputs but you can’t
connect multiple outputs to a single input.

EBML Stream + Unidentified Stream 3
I Experiment Information ! ' Stimulations I ' Streamed Matrix !

Channel Localisation l Feature Vectar l ' Signal ! ' Spectrum !
~ N
1
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- Reading a pre-recorded file

Step 3: configure boxes

F ™Y
## OpenViBE Designer @E‘g

File Edit Help

DEEd&@E X *% @ 7 M [> [ Time:000ms
sis* (untitled) * 38 l}‘EBaxes T F
I ] show unstable .
[N:me oeccnpion 21| Double click on the
S =1 .
b B EDF e GDF file reader box to
S AT S it fi ti
- [ GDF file reader GDF file reade Open ItS con Igura ion
i [ GDF file writ This algorithm — ;
1 ™ sseerm | dialog
— Signal Concatenation Concatenates
b [ samples
b [=) Scripting

i P [= signal processing

b [ stimulation

b [ Streaming

b [ Tools

b [= vePN

+ [ visualisation

- [ Basic

1 Level measure

b [ Matrix Display Display a strez

@), power spectrum display Power spectru
b (@) Time-frequency map display 2D time-frequi

- B [ Classification

- [ [ Presentation

- P [ Topography

|a m | B

P €0 0 Message

 System Iuad:‘ 0.0% | (7]
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- Reading a pre-recorded file

Step 3: configure boxes

Q CpenViBE Designer | = = 2 | Select d GDF flle
File Edit Help 4 | openvibe
DBEHEX * W v | ¢ M [= D> Time:000ms 4 || share
i (untitled) * 3¢ l)‘gBuxes T F 4 | openvibe
@, [ Show unstable 4 | scenanos
Name Description [~ | | I [ bei-examples
; E;S: I 1. box-tutorials
-~ [ GDF )i convert
[= GDF file reader GDF/file reade 41 signals
E GDF file writer Thl#‘ El|gcl|'|thm Ml ] rEE|-hEr‘Id-r‘r‘lD1.fErT1Eﬂt5.gdf
oy X, - b [ OpenViBE /
- o Gignal Concatenation ?/ncatenates
’
Q Configure GDF file reader settings g
Filename [| l@
Samples per buffer [32 l 4 || B

> Override settings with configuration file $
/= Load.. ] [E Save... l [ 4 Default l [ | Rétablir l l qj?AEpliquer l l & Annuler l

This file contains 9

- [ Matrix Display Display a stre: minutes of Signal
@wer sectmm display Pwer spect Sampled at 512 Hz. The
® signal display Displays the i . ) .
@ﬂme—frequency map display 2D time-frequi bOX W||| Sp“t these S|gnals
) Claseeaton in blocks of 32 samples,
- I [ Presentation .
- b [ Topography ] which represents a 16th
b €) 0 Message = . l B of second per block
_ System load:| 0.0% @
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- Reading a pre-recorded file

Step 4: test, play, explore scenario

.
## OpenViBE Designer @E‘g

File Edit Help

PEEEX %2 B o1 [ ] 56— Time -+ 000ms
4 (untitled) * 3¢ sﬁﬁs\w
' [,\ ‘ [ show unstable .
Name Description (4] Sta rt the scenario
S w2 Q— — ] ] . .
- b E3 EDF CIICkIng the Play
-v [0 GDF
[ GDF file reader GOF file reade button
‘e [ GDF file writer This algorithm —
- ol Signal Concatenation Concatenates
b [ samples
b [=) Scripting

i P [= signal processing

b [ stimulation

b [ Streaming

b [ Tools

b [= vePN

+ [ visualisation

- [ Basic

w4l Level measure

b [ Matrix Display Display a strez

- @), power spectrum display Power spectru

b (@) Time-frequency map display 2D time-frequi

- B [ Classification

- [ [ Presentation

- P [ Topography

P €0 0 Message

 System Iuad:‘ 0.0% | (7]
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- Reading a pre-recorded file

Step 4: test, play, explore scenario

& OpenViBE Designer |E' El P
File Edit Help —
N E EH B X @ % O M [= [ |Time:03m 0ls gﬁﬂmsl—ff****””'/ N
s (untitled) * 3§ ﬁ;Boxes 3 F
&, ID Show unstable
MName Description (4]
S -y
- b [ EDF
-+ [ GDF
---------- = GDF file reader GQE,ﬁlerregde’; i
[GDF ;ﬁle; re; ader] ---------- [= GDF file writer — iThis algorithm
" Ll Ll i b = bpenviBe -
% Signal display E@g ignal Co?k@n Concatenates
[ @, Signal display . /
0:F2 ,.-———-{—-M—wMWJ ROV, N
1:F4 : —-I..‘,.........._ ; : i :
2:C3 ——-L-——i—— " : ;
—- s \
1 ca : I . | - Compute ~
' | ! ' ! Re-reference t
5:P3 4 1 N bomeut e e : ||
6:P4 —l[ e w YTy :'
| l ' l xDAWN Spatial Filter Trainer: Computes spa
Rl I M ! - v "B $pectral analysis
| 1 1 1
—

(]

[» 0 0 Messages

System load : | 0.4%

\7

Current time

The file is read and
displayed in real-
time: signal and
stimulations (event).

Processor load

Options and information
are available when
clicking on the signal
display toolbar (scales,
channel selection, color
codes, etc.)

77y
1
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- Reading a pre-recorded file

Step 4: test, play, explore scenario

## OpenViBE Designer = (B K

File Edit Help

ODE BB X [ 5% E—W%—mq,jmg;jgm 01s 960ms

s (untitled) * 38 ii;B\exes 3 F
RSV
|| scenario by
- [ GDF file reader GDF file reade ]

(=Y : ]D Show unstable
Name \ Description (4] Stop the

. b BEDF

v = GDF

- = file writer This algerithm i i

e e o clicking the Stop

GDF file reader
3

r@ Signal display E@ﬂ Signal Concatenation Concatenates b uttO n

[ @, Signal display ‘ rjnplles

: : : : = Erpting
0:F3 p’—:'—**‘“’-'\-'——;-‘»/\‘—f\_ﬁn'«.w—ﬁxw_". gnal processing
1:Fa : : N : 8 .,: ' | B Averaging

i : i : : Basic
i ; | :L ; : Epoching
3:Cz : J|-r-- : I- : 'T Filtering
- : J: J: — : ,:_ [ csP Spatial Filter Trainer | Computes spa

L | ! L L ! D Common Average Referencé Re-reference t
5:P3 ':r 1 E e Il "W“"E' E [ spatial Filter —
6:pa : _|[ : o I :.I Il Temporal f1|tr— PL .

E | lL l E VB[] xDAWN Spatial Filter Trainer: Computes spa
Rl ! I ! M :% Tﬁﬂ_ﬂ‘:- Spectral analysis
8:02 E ]l— : ey ‘: W"““\i-"""“"":‘“ Statistics

' ' : Windowing

ximulation

b [= Streaming
(<] | B

(]

[> 0 0 Messages

System load : | 0.4% 0

7\
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- Reading a pre-recorded file

Step 4: test, play, explore scenario

~
t OpenViBE Designer

File Edit Help

[l = [ Tme:000ms

w* (untitled) * 38

T

#gBoxes & TF

o
Signal display

P [= signal processing
b [ stimulation
b [ Streaming
b [ Tools
b =5 vrRPN
+ [ visualisation
- [ Basic
e 4} Level measure
- M Matrix Display
- @), power spectrum display

® signal display

b (@) Time-frequency map display
- P [ Classification
- P [ Presentation

Display a strez
Power spectru
Displays the i

2D time-frequ

- P [ Topography

[2]

P €0 0 Message

\\' [c\ [ show unstable

. sescipron 2| YOU can save the

eV - I . .

b e scenario on the disk

.= [ GDF
[ [ GOF fle reader GOF fil reade for later use
[= GDF file writer This algorithm —

- ol Signal Concatenation Concatenates

b [ samples

b [=) Scripting

o

Good practice: save your
scenarios on a regular
basis

 System load:| 0.0% | (7]
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—EG Signal Filtering

Displaying alpha band power

~ 7 \\
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" EEG Signal Filtering

Step 1: add temporal filter box

rt OpenViBE Designer =N gw
File Edit Help

DEEEX * @ ¥ B [> [ Time:000ms
s (untitled) * 3¢ l}‘;Boxes Z F

. ["\ ]I:I Show unstable

3 Categories

MName Description [
S T I e

b [ EDF " >signal processing

\

e . > Filtering

[=3 GDF file reader GDF file reade
b [ GDF file writer This algorithm,
- b [= OpenViBE /
--------- 4k Signal Concatenation Cancatenate‘t‘é
b [ samples |
b [ Scripting |
= [ Signal processing
- P[5 Averaging /

- b [ Basic /
- P [ Epoching
-+ [ Filtering

i [ 7] CSP Spatial Filter Trainer CuhpMes spa

[ common Average Referenci Rd-reference t

[ ] spatial Filter .

[ Temporal filter - GPL
b [ ] xDAWN Spatial Filter Trainer Cclmputes spa

- b [T Spectral analysis

- b [ Statistics

- P[5 windowing

b [ stimulation

b [ Streaming

| (& I | [»)

4I

GDF file reader
W

5
Signal display

[«

[» o 0 Message

 System Ioad:| 0.0% ‘ (1]
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" EEG Signal Filtering

Step 1: add temporal filter box

r" OpenViBE Designer E‘E‘g
File Edit Help
N EEE X % [ 7 | @ M [= [ Time:000ms
wi* (untitled) * 3¢ li:.«'*Buxes T F
[f\ ] show unstable
Name Description E Drag & Drop a
TV LSV i H
b BEDF Temporal Filter box
[ GDF file reader GDF file reade | |
b [ GDF file writer This algorithm
b B openviee
- ob Signal Concatenation Concatenates
i P [ Samples
[Tempoml ! lter - GPLj . b [ Scripting »
4 -|= [= signal processing = ?
i :‘; gssz';hmg You can access online

- 5 Filering documentation of

i [ CSP Spatial Filter Trainer | Computes spa . .
[ common Average Referencé Re-reference t IndIVIdual boxes by

| Spatial Fiter m selecting box of interest
.
fe [ XDAWN Spatial Filter Trainer! Computes spa and pressing F1.
- b [= Spectral analysis This reqUires a
- [ [ Statistics X
- b [ Windowing connection to the
b [ stimulation Internet.
b [ streaming =

(<] i I [>)

b €) 0 Message

 System load : | 0.0% @
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" EEG Signal Filtering

Step 2: add display box

ra OpenViBE Designer E@g
File Edit Help
LEBEdEX & B % | B [> b Time:000ms
s (untitled) * 3 #gBoxes & F
vame oemuen Il Copy / Paste a new
b @ coF o Signal Display box

- [5) GDF —

F file reader GOF file reade | |
GDF file writer This algorithm
OpenviBE

1I
~

GDF file reader
3,

gk Signal Concatenation Concatenates
j/é Samples
=

Scripting

fiter -
[Tempoml . lter GPL]

= [ signal processing
| b [ Averaging

W
Signal display

| b = Basic
Vi .
signal display - b [ Epoching
- [ Filtering

- [ ] CSP Spatial Filter Trainer | Computes spa COpy/ Paste can be
[ commen Average Referencé Re-reference t
- [ Spatial Filter - done through three
- |
fee [ xDAWN Spatial Filter Trainer; Computes spa d Iffe rent pathways .
- P[5 spectral analysis _ ;
- | [ Statistics Edlt Menu
~ b [ windowing - Right click
P [ stimulation
b £ streaming - - Ctrl-c/Ctrl-x/Ctrl-v

(] I | B

_ System load:| 0.0% @

[ 0 0 Message

—.
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" EEG Signal Filtering

Step 3: connect inputs and outputs

-
& OpenViBE Designer

File Edit Help

mio* (untitled) * 3£

DBE&@EX &2

[ 7 Bl [= [» Tme:000ms

aEFit ader

(Tempo L HIL

| OpenViBE

- GPL|

Signal display

1= b 5 Basic

#gBoxes & TF

@] [ show unstable .

[N:me bescription [ Connect the input of
b B eor the Temporal Filter
-+ [5) GDF I

7(737DF file reade | |
This algorithm

=] GQE,,ﬁJerfeadé’r"//:/
b [ GOF file wiriter

-~ o Signal Concatenation Concatenates
b [ samples
P [ Scripting
= [=) signal processing

- b [ Averaging

box to the output of
the GDF file reader
box

- b [ Epoching
- [ Filtering
[ cSP Spatial Filter Trainer
[ common Average Referencé Re-reference t
[ spatial Filter —
f [ xDAWN S patial Filter Trainer, Computes spa
- [ [=) spectral analysis
- [» [ Statistics
- [ [ windowing
b [ stimulation
P [ Streaming

Computes spa

(]

(] | [2]

b €} 0 Message

Connect the output of
the Temporal Filter
box to the input of the
Signal Display box

System load :|  0.0% 0

7N
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" EEG Signal Filtering

Step 4: configure boxes

rt CpenViBE Designer | = | B % ,r
Eile Edit Help
DBEEHEBEX * W o[> > Time:000ms
mio* (untitled) * 3§ i.'%Buxes 3 F
. @, ID Show unstable
Name Description (4]
[Ca e w2 T
b = EDF
-~ Beor a Configure the
— : — [ cDEflereader i GDF file reade .
rt ConﬁgureTempordlﬁlier-— GPL settings - . u This algorithm Tempora/ Fllter bOX:
(Tempn Filter method [Buttemmrth ‘ = l Concatenates ] - Ba nd_pa SS
Filter type lBand pass ‘ VI | - LOW-CUt . 8 HZ
|
Filter order [4 lﬁ][@ =

// - High-cut: 12 Hz
@g:.| Low cut frequency (Hz) [8 l@@

High cut frequency (Hz) [12 lﬁ]m
Pass band ripple (dB) [0.5 I[E"E] :

Computes spa
ncé Re-reference t G
The signal is filtered in

— the alpha band (8 to
b [ windowing 12 HZ)

b [ stimulation

[ Override settings with configuration file

IS Load... HE Save... HE Default” {4 Bétablir Hcg?AEpliquerH & Annuler l I .

—

Computes spa

b [ streaming
J (] i | B

~ System load :| 0.0% | 0

<]

v 0 0 Message

—~.
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" EEG Signal Filtering

a
1

Step 5: play scenario

-
@‘ OpenViBE Designer

File Edit Help

__GDFflereade| ||

l [ Show unstable

Description

This algorithm

Concatenates

-

e
Tomputes spa
Re-reference t

Computes spa

OE-dE X [ 7 o M | Time : 065 312ms
%*M ! - -!i';Boxes 3 F
@ Signal display (== % JF [r_
e
[ @, Signal display ‘ Name
T ST W
0:F3 M«M‘——‘J\H - b [ EDF
1:F4 M’W‘w - [ GDF
2:0C3 I;__._____,..._,.,._._._.wv_____,_{ [ GDF file re.ﬁder
’ ‘o [ GDF file writer Ve
3:Cz WM‘—W—MM{ = n? "'LEI?E —
4:ca -~ e —-‘——-{ l= | @ =
5:P3 e -.-«.—ﬁ-v-\,—‘ Signal display
6: P4 lr-'\""'-«r-\,-wv-v-v-w_\,—v—v\,.{ N T
7:01 ?"“"‘WWWJV-—M __________________
8:02 Wﬂw Jl ——————————————————
0 5 ]| __________________
5 rRiner—
& o La WWM __________________ REfEFEFIC
5:P3 o " | __________________
: . N .
6:pd ' S ef Trainer:
7:01 MMWWWMW{ ------------------
8:02 s AR = = = = = = = oo o
| 5
S e =

-~

[» ﬂ 0 Message

System load:| 0.8% (D
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The raw signal
(unfiltered) is still
displayed

The filtered signal is
displayed in a new
window




" EEG Signal Filtering

Step 5: play s

cenario

-
@‘ OpenViBE Designer

File Edit Help

P [= Streaming

DEHEA X [ o7 O 0 [> [ Time:06s312ms
|t dgBoxes & F
r ] . | = | =] E |
® Signal display 777[':?:; ) ]D Show unstable
[ e Signal display ‘ Name — Description [~
- A PPN Creee T .
o m— | - b Beor N The windows have
1:F4 M.MMM-‘ -+ [ GDF \
N S [ Deorflersader 1 corfiersade | the same title...
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" EEG Signal Filtering

Step 5: play scenario
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#% Signal display (=B % ) [r C O sh cabl
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| a Signal display | e sesripion 2|} StOp the scenario by
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Handling visualisation widgets
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Right click on the

receives raw signals
and rename it to

rename box option

visualisation box that

“unfiltered” using the

Rename the other
visualisation box to
Ilalpha V24

O

You can rename a
selected box by
pressing F2
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Handling visualisation widgets

b ] CSP Spatial Filter Trainer
E] Common Average Referenc
i [ ] Spatial Filter
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We now have

~ «unfiltered » and

« alpha » visualisation
boxes

O

The original name of
the box is still visible
on top of the new
name




Handling visualisation widgets

.
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Handling visualisation widgets

|1
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Treeview of configured
widgets
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Handling visualisation widgets

Q OpenViBE Designer |'7: = . | Drag & Drop the
File Edit Help . .
EREN= = [ r B [= [ Time:000ms WldgetS in the
s (untitled) * 38 l}%Boxes 3 F | arrangement area to
Gy |00 Show ,7.{ place the alpha widget
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- [ 5 EDF — J/ .
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¥ Unaffected display plugir N
= |2 Default window ||
:Tempul < [% Default tab @\ Cantj tenates :
= gk Vertical split C|OS€ the WlndOW
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e
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b [= stimulation . . .
b B streaming < at will. Just right click on
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[ o 0 Message .
— actions.
. System load :| 0.0% Ha
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Handling visualisation widgets

-
a OpenViBE Designer

File Edit Help
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P [ Streaming
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This algorithm

Concatenates

Computes spza
Re-reference t

Computes spzs

(]

B

-
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> 0 0 Message

System load : | 0.5% o

Start the scenario...

The widgets are now
arranged in a more
convenient way !
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Datastream structure
Chunks and epoching
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Simulated Time and box scheduling

« The data is acquired and timed as a continuous flow
« No data is lost as long as the acquisition process can sustain the real-time constraint
* The data is processed by the Designer as fast as possible to reach real-time,

..e. all the processing must be completed before a new block of data is received

« Each chunk as a start and end time reflecting the time period it represents

» These start and end times are used by subsequent boxes for inter stream
synchronization

» An order of execution is defined by the scheduler

« Chunks are sent from boxes to boxes, and can pile up in the box input, waiting for the
scheduler to call a step of process.

)
MENSIA

TECHNOLOGIES



Manipulating the datastream structure

» Each chunk as a start and end time reflecting the time period it

represents
* These start and end times are used by subseqguent boxes for inter stream
synchronization
Chunk 1 Chunk 2 Chunk 3 Chunk 4 Chunk 5 Chunk 6
Time

)
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Manipulating the datastream structure

* [he stream structure can be modified using epochers, e.q :
* Chunk resize

Chunk 1 Chunk 2 Chunk 3 Chunk 4 Chunk 5 Chunk 6

v

Chunk 1 Chunk 2 Chunk 3

Vv

Vv

Time

Vv

=/
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Manipulating the datastream structure

* [he stream structure can be modified using epochers, e.q :
* Chunk resize
* Regular chunk selection

Chunk 1 Chunk 2 Chunk 3 Chunk 4 Chunk 5 Chunk 6

v

N
7

N
7

Chunk 1 Chunk 2 Chunk 3

Vv

N
7

Time

~ \\
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Manipulating the datastream structure

 Chunk resize

» Regular chunk selection

 Overlapping chunks (e.g. for moving averages)

Chunk 1

Chunk 2

Chunk 3 Chunk 4 Chunk 5

Chunk 6

Vv

v

Chunk 1

Chunk 4

Vv

/Chunk2

Vv

/Chunk3

Vv

Time

)
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Manipulating the datastream structure

* [he stream structure can be modified using epochers, e.g :
* Chunk resize
* Regular chunk selection
 Overlapping chunks (e.g. for moving averages)
 Signal selection around events of interest

Chunk1 | Chunk2  Chunk3  Chunk4 | Chunk5  Chunk 6

v

Chunkiz

N
7

Chunk 1

N
7

Vv

i Event of interest such as P300

1
Time ool N ST S >

I
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Resizing epochs

TIme-based epoching use case 1

~ N

|
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Resizing epochs

Alpha
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D €) 0 Message

_ System load:| 0.0% @
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Category
signal processing,
epoching

\

O

TheTime based epoching
box allows to resize the
epochs of the
datastream.

The Stimulation based
epoching box allows to
select signal around an
event of interest (also
called Stimulation in
OpenViBE).
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Resizing epochs

-
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Drag & drop a Time
based epoching box
and a new Signal

~ Display box. Then

rename the Signal
Display box in a
convenient way.
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Resizing epochs

# OpenViBE Designer |ﬂ )
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Resizing epochs

@ OpenViBE Designer
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[>]
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The refresh rate is
now lower in the new
widget than in the first
because the epochs
cover a bigger amount
of time. The content
however is visually
identical.

O

With a sampling rate
of 512 Hz, half a
second represents 256
samples, thus exactly
8 chunks of 32
samples each, as we
configured in the file
reading box.
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Overlapping epochs

Time-based epoching use case 2

~ /7 ™

|
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Overlapping epochs

@ OpenViBE Designer
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Edit theTime Based
Epoching box
settings to generate

~ epochs of 1 second

every 16th of
second (0.0625sec)

Chunk 1 Chunk 2 Chunk 3 Chunk 4 Chunk 5 Chunk 6
Chunk 1 Chunk 4
Chunk 2
Chunk 3

Time




Overlapp

INg epochs

& OpenViBE Designer

File Edit Help
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System load:| 1.0% 0

The epoched signal
appears to to
havel6 times more
samples with
duplicated samples.
Visualisation of this
is not very useful...

... however, we can
now process these
epochs to grab
interesting

information !

Chunk 1 Chunk 2 Chunk 3 Chunk 4 Chunk 5 Chunk 6
Chunk 1 Chunk 4
Chunk 2
Chunk 3

7N
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Computing band powers

1. Band-pass filter signal
2. Calculate sguare of signal

~ \.
ﬁENSM May-June 2016, Asilomar OpenViBE workshop © Mensia Technologies
¢ 1

EEEEEEEEEEEE



7N

MENSIA

( }.~ TECHNOLOGIES

Computing band powers

-
e OpenViBE Designer
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System load :| 0.0% 0

Remove the unfiltered
pipeline then drag &
drop a Simple DSP box
and a Signal Average
box (found in Signal

" Processing / Basic and

Signal Processing /
Averaging respectively).

Connect them to

| theTemporal Filter box

and add a new Signal
Display box.
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Computing band powers

‘ OpenViBE Designer
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Configure the
Simple DSP box so
that it computes the
square of each
sample.

The power of a signalin a
given frequency band can
be computed as the
average of the square of
the samples in the given
frequency band. The
Simple DSP box computes
the square of the
samples and the Signal
Average box computes
the average of the values
for each chunk.




Computing band powers
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] Show unstable

Description | —

F
# OpenViBE Window Manager lEl&‘g

Windows for current scenario Default tab
%/ Unaffected display plugin

- & Default window
= o Default tab a
= ok Vertical split -
@l &), Alpha " i
Averages mat Arra nge the WidgEtS
Alphe so that the Alpha
I Renames char . .
I S || widget is on top of
Beion - GeL || the Alpha Power
@, Perform a qua .
. widget.
i Reduces the s
\ptial/integral Calculates a d Then Close the
Ioha Power Apply matherr .
Apn=® nization Synchronize tv WlndOW Manager.

[>]

[» o 0 Message

 System Ioad:‘ 0.0% | (1)
sain A / )
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Computing band powers

-
e OpenViBE Designer

File Edit Help
DB EEX
e (untitled) * 3§

Temporal filter

[ Time : 085 609mMs
¥gBoxes & T —
@, ow unstable
Name Description ]
@ Default window | = Bl
Default tab|
on
/
[ Alpha I v..-/mJting
1”10 :F3 e qllﬂln“Ilﬂm .|||nlllnl'n AR AT ey . ||r’:‘ Al nrhvn e a“l1| _______
1:F4 mr A pon sttt WWM ------- A
| 9
2:C2 Ay r=---=-1
—3:Cz JI ——————— Zamge - ‘Averages mat
4:ca J| ______ Ji-rage Computes th
’ /
b - I QHA_ _______
S = RENBME Renames char
—— | belector
Alphd Power ] =
: 0:F3 M%M etection - GPL
Form Perform a qua
H _,.c/\..._.../\./:._..._._.
1:F4 - - ”—‘-"—‘“—f’-‘*—*—"‘ﬁlj‘ = bl ahabelalaliatals Channel
2:C3 == — h‘- ------- cimation Reduces the s
L 3:Cz _+ _______ ferentialfintegral ! Calculates a d
4:-ca | 5P Apply mathem
| ’ | ynchronization Synchronize tv
~]5:P3 1 .
53
v

A
‘ ‘ i [ [ Gractral analhecic

3 0 0 Message

System load :| 1.0% 0
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The bottom widget
shows the alpha
band power

A burst of activity in
the alpha band

~ translates into a

peak in the alpha
power that can be
easily visualized.




Computing band powers on larger epochs
1. Band-pass filter signal

2. Overlapping time-based epoching

3. Calculate square of signal

~ 7 \\
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Computing band powers on larger epochs

-
Q OpenViBE Designer

File Edit Help
DBEEEX %
aio* (untitled) * 3¢

@ < B [

b

Time : 000ms

i‘;Baxes F F

(Tempoml filter - GPL]

4I

GDF file reader
I

Signal display
Alpha

—

Time haserzl epoching
In|]Out|Set

]7

W
Simple DSP
InjOut|Set
2

- o
Signal average
I

57
Signal display
Alpha Power

@
Name
P [ Acquisition
I [ Classification
P [ Feature extraction
P = File reading and writing i
b [ samples _—
b [ Scripting
= [ Signal processing
- P [ Averaging
: ~"€’/E‘|/Epaching
4 Stimulation based epoching; Performs epochir
- [+ [ Filtering
- P [ spectral analysis
- [ [ Statistics
- P [ Windowing
P [ stimulation
b [ streaming
P [ Tools
b = VRPN
P [ visualisation

] [ Show unstable

Description

J (& Il [ B

[ o 0 Message

Add a Time Based

- Epoching box before

the Simple DSP box.

. System Ioad:| 0.0% ‘ &
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Computing band powers on larger epochs

4I

GDF file reader
W

# OpenViBE Designer = @ %
File Edit Help
NEEE X % W 5 B [ [ Time:000ms
sio* (untitled) * 3§ &;Boxes a F
[r\ [] show unstable
MName Description

P [ Acquisition

I» [ Classification

I [ Feature extraction

P [ File reading and writing
P [ samples

P [ Scripting

—

= [=) Sianal processing

@ Configure Time based epoching settings

Epoch 1 duration {in sec) [1

Epoch 1 intervals (in sec) [0.0525|

[#]¢] |
l@@ hing pﬂf%s epochir

[p Override settings with configuration file

.‘,_, Load... ‘

il Save.. ‘

— ==

Default ‘ I {7 Rétablir ‘ I qj?AEpliquer ‘ I 3 Annuler ‘

4I4

Signal average

Signal display
Alpha Power

i‘

I T stumulation
P [ Streaming
[ [ Tools

P = VRPN

I» [ visualisation

& I | [>)

P 0 0 Message

Edit theTime Based
Epoching box
settings to generate

- epochs of 1 second

every 16th of
second (that is
0.0625 sec)

 System Iaad:‘ 0.0% | (1]

N
1
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Computing band powers on larger epochs

@‘ OpenViBE Designer

=@ = |

File Edit Help

UBEdEX &2

wio* (untitled) * 3¢

[ 5 B [= [ Time:000ms

l";Baxes 3 F

[J show unstable

Description

P [ Acquisition
P [ Classification
I [ Feature extraction

|GDE file reader|

I [ File reading and wnt

-
Q Configure Alpha Power settings

Il

(Tedh

Time Scale

Display Mode

Vertical Scale

| 160]

[Scan

Manual Vertical Scale [_] [false

100

[ Override settings with configuration file

= Load... l [E Save... l [ [ Default l [ {4 Bétablir l [ cgj?AEpliquer l [ & Annuler l

Performs epochir

oLaron

. v
Signal average

Signal display
Alpha Power

'4

b [ streaming
P [ Tools

P = VRPN

P [ visualisation

| B

[ o 0 Message

. System Ioad:| 0.0% ‘ (§ )

—~.
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Configure the Alpha
visualization box so
that it shows 160
seconds of signal.
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Computing band powers on larger epochs

r
e’ OpenViBE Designer

Fle Edit Help

DBEEHX

¥ 77

O M [=

[{> Time:10s492ms

e (untifledix 20 |
# Default window

Default tab|

|

Description

| [ show unstable
i

Alpha ‘

- 0:F3
:F4
1 C3

:Cz

4
:P3

o T R R YV S B SR - |

(<]

" ting /

10

esed epoching}f’/erfanns epochir

Alpha Power l

[>)

:F3
F

:C3

1z
1 C4
PR3

(= BT B TV R I S =}

(<]

H[ I | B

[» 0 0 Message

System load:| 1.5% 0
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The power in the
alpha band is
extracted from
~larger epochs, thus
is smoother than
the previous one.

o

As soon as non
continuous epochs are
concerned, the Signal
Display is usually
unable to display time
scales correctly.




Alpha, beta, delta and theta band powers



7\
- 1

MENSIA May-June 2016, Asilomar

( }.~ TECHNOLOGIES

Alpoha, beta, delta and theta band powers

@ OpenViBE Designer

= | B ) |

File Edit Help

DEEH@E X # @ 7 B [= [ Tme:000ms
sio* (untitled) * 3§ ‘&b Boxes & TF ‘
|
Name

/
—<

b [ Acquisiti
B E"Classyﬁc/:;on

GDF file reader

B E"Samples
B E"\Scnptmg

i bl bl i

i o

Time baseﬁ epuching] [‘I‘lme bBSEE epuching}

=) Averaging

InjOut]Set InjOut|Set

W 2
Simple DSP Simple DSP
In|Out]Set In|]Out|Set
5 2

: s —
Signal average Signal average
5 .

Signal display Signal display
Alpha Power Beta Power

|
€D 0 Message A\ 1 Waming

Time based epoching | | Time based epoching
InjOut]Set InjOut]Set

- [ [ Filtering
Simple DSP

| Simple DSP
In]OutjSet B

In|Out]Set

d‘I‘
45‘

- [ [ Statistics
- b [ windowing
P [ stimulation
B [ Streaming

P = Tools
b = VRPN
(b 5 visualisation

- W
Signal average
o

Signal display
Delta Power

- 2
Signal average
S

Signal display
Theta Power

[ o) [ |

< [[4]

System load :

v (o} Fe/at’i.lre extraction
b [= File reading and writing

(Tempnml filter - GPLJ (Tempm—al Filter - GPLJ [Tempuml filter - GPLJ (Tempuml filter - GPLJ - E S'g”al processing

- b [ Basic \\\
"~ = Epoching |
- pa Stlmulatl\nbased epoc

3 Time based epoching  |i| I}

- P [ spectral analysis

\\\‘

Show unstable

N .

0.0% @

Remove the Alpha
visualization box.
Then copy & paste
the entire signal
processing pipeline
3 times.

Configure the
Temporal Filter
boxes as follows :
- Alpha : [8,12] Hz
- Beta : [12,24] Hz
- Delta : [1,4] Hz

- Theta : [4,8] Hz

Rename the Signal
Display boxes
accordingly.

OpenViBE workshop © Mensia Technologi
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Alpha, beta, delta and theta band powers

.
t OpenViBE Designer

File Edit Help

=== i # o Bl [> Db Time:000ms
O (g— (=
| § OpenViBE Window Manager -

Windows for current scenario Default tab
% Unaffected display plugin
= ¢ Default window
~ | 5 Default tab
= 9P Horizontal split @ @,
— gk Vertical split
@), Delta Power

Tem ~ gF Vertical split I
i\ + P Delta Power Alpha Power

@), Alpha Power

@ Beta Power
Time|| : J ; )

d

Theta Power Beta Power

Mysis

based epoc

epoching

)l w ]

K 11

[>)

P @) 0Message A\ 1 Waming

Arrange the widgets
in @ convenient way

" using the Window

Manager.

 System load:| 0.0% | o
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Alpha, beta, delta and theta band powers

-
@ OpenViBE Designer

dgBoxes & TF
[ show unstable

Name

- [(= Epoching

i 3 Time based epoching

b [ Acquisition

b [ classification

b [ Feature extraction

b [ File reading and writing
b [ samples

P [ Scripting

= [ signal processing

- P [ Averaging

- [ [ Basic

i € Stimulation based epoc

- I [ Filtering

- P [ Spectral analysis
- I [ Statistics

- b [= windowing

B [ Stimulation

b [ Streaming

b [ Tools

b [ VRPN

b [ visualisation

(3 T B

The 4 powers are
computed and
displayed in real
time

O

File Edit Help
O EEHE X M 57 O B [ I |Time:09s421ms
. |
* (untitled) %% 5
o | Q’ Default window |ﬂl )
Default tab|
[ @, Delta Power ] [ @ Alpha Power l
“lo:F3 I “lo:F3
1:F4 L—[ 1:F4
Sl2:c3 I Slz2:c3
3:Cz == 3:Cz ---
4:C4 -- 4:C4 ST ————e——— =
__ 5:P3 A | _5:P3 I
.~ L | L
Time based 0 100 : 0 100
In|Out ErEr e T
[ @, Theta Power ] [ @, Beta Power l
“0:F3 I 10 F3 M
1:F4 | 1:F4
=l2:c3 I =l2:c3
3:Cz !-- 3:Cz
|a:ca I la:ca
_|5:p3 N | |lls:p3
v] s
0 100
(] ] 11l [ T2
P €D 0Message A\ 1Waming

These frequency bands
are related to specific
brain activity. Alpha is
involved in attention and
relaxation for instance.
Beta is involved in sensori
motor processes (as for
instance real or imagined
hand or foot movements)

_ System load:|  3.8% @
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Alpha, beta, delta and theta band powers

r@‘ OpenVIiBE Designer E@ﬂﬂ .
e £t el ~ Add a newSimple
DEEHEBE X # @ < M [> [ Time:000ms

DSP box.

wio* (untitled) * 3¢

G;Baxes T F
= | [N [1/Show unstable

(GOF e reader) b Acaarn Right click on the
/ \h\ﬁ [ | Classiﬁ/t:ation
[Tempoml filter - GPL] (Tempuml filter - GPL] (Tempuml filter - GPLJ [Tempoml filter - GPL] b E Fgaqﬁre f—:!xtmction. _ bOX d nd add d NEW
| | | [ S B e oecing anduriing Input of type Signal.

[‘I‘lme baserzl epoching] [Tlme baseri epoching] [Time basefi epuching} [‘I‘lme baserzl epoching] [ | Scﬁpting /
‘ /

InjOut]Set InjOut|Set InjOut]|Set InjOut]Set

v 5 Si?nal processing

- P [ Averaging ‘\
- b 5/ Basic
Simple DSP ‘ /

.. [ Epoching /
[l paste... " !

5 stimulation bas
¥ modify inputs >
7] modify outputs >
#

configure box...

nF 2
Simple DSP Simple DSP
In|Cut]Set In|Cut|Set
" U

- W - W
Signal average Signal average
57 W

5
Simple DSP
In|Out]Set
5

- W
Signal average
W

1: Input - A bl d epoching

New...

/ V i ) -
| /b [ Statistics

rename box...

signal disp! signal displ Signal disp! 47 - b [ Windowing

ignal display ignal display iansl display g delete box... i i

Alpha Power Beta Power Delta Power o bout b b [ stimulation
5.7 about box...

P [= Streaming

5.7 abgut scenarip. b = Tools
Simple DSP| |
Injout|Set b [ vrReN
b [ visualisation

[ ) J[d | B

<[]
[» 0 0 Message

System load : | 0.0% 0
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Alpoha, beta, delta and theta band powers

”
a OpenViBE Designer

File Edit Help
D EEHB X % @ 7 (M [ [ Tme:000ms
s (untitled) * 3¢ ‘

GDF file reader
% F

T

[Tempuml \hlter - GPLJ (Tempural \hlter - GPLJ (Tempuml hlter - GPL] [Tempuml %ilter - GPL]

! ! l |

Time based epoching | | Time based epoching | | Time based epoching | | Time based epoching
InjOut|Set In|Out|Set In|Out]Set In|]Out]Set

o
Simple DSP

Simple DSP Simple DSP Simple DSP
InjOut|Set In|Out|Set In|Cut]Set In|]Cut]Set
S
, , - - Y
Signal average Signal average Signal average Signal average
B
Signal display Signal disp Signal display
Alpha Power Beta Power Delta Power yd

A

Simple DSP | |
InjOut|Set

Signal jfspfay
Th

eta/Alpha ratio

e
-
S
—F
~ Signal display et
Theta Power / [= stimulation

‘Q;Boxesi F ‘

Name

b [ Acquisition

b [ Classification

b [ Feature extraction

E @ [J Show unstable

b [ File reading and writing

b [ samples

b [ Scripting / B

< [ signal processing
- b [ Averaging

v | Ba;if:

-7 5 E”p/oching

- P @Filtering

- b [ Spectral analysis
DIE' Statistics

s [= windowing

b [ streaming

> E' Tools

b E' VRPN -
[ Visu//a“Sa,fiaH,,,,,

- g Stimulation based epe

M Time based epoching

Connect the Simple
DSP as follows :

- Input A to alpha

- Input B to theta

Configure the box
settings with the
following equation
A/B.

This will compute
Alpha / Theta power
ratio

Then add a new
Signal Display box

[ | (T
P €D 0Message A\ 1Waming
System load : | 0.0% @
— \\
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Alpha, beta, delta and theta band powers

t OpenViBE Designer | = B % |

File Edit Help

[ 2 [wh <% | 5 [ D [> [y Time:23s929ms
§ Default window IEETE =
i (ul | #gBoxes & F
| —

Defgule ki
I—‘ §# Theta/Alpha ratio '_-"___ [ESREEN [ show unstable
L [@ S l -
ks “| B Acquisition
1llo:F3 S e T g S 0 Classification
Tem| || |2 ) Feature extraction
1:F4 - e ; _ | B File reading and writing
| : T Samples
Time 4 o Scripting
| |5 e e e L " Signal processing
— = A i .
b e SN Different band powers
3 £ Epoching can be used at the same
“lo]8:ca L -~ _E- o Stimulation based epc .
° I » Time based epgching tlme. FOr example, mOSt
1 . .
Gl s es s | Dofltenng of the neurofeedback
=12 [ spectral analysis
3 [ statistics protocols are based on
| | 4|6:Pa [= windowing .
NNk L s timulation band powers and ratios.
-~ Sl7:o 2 _ | |5 streaming
b T Tools
h . ) VRPN
e:°2 |t o) Visualisation

| [2]

. System load :| 4.1% ‘ o

[l 1
P €D 0Message A\ 1Waming
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Alpha, beta, delta and theta band powers

r“ OpenViBE Designer | = | = £ .|1
File Edit Help
0 Bl I dr e bbbt | Timesolms Now save the
| [ pf— .
* (untitled) *¢ =
%9 (untitle }_ * Select scenario to save.. w u ScenarIO-
Show unstable
Nom : band-powers.xml| l [~]
Enregistrer dans le dossier openvibe

<7 Parcourir d'autres dossiers

[ Program Files (x88) "cpenvihel @

Raccourcis MNom A  Modifie (<] 4 celect

T, Rechercher [ bin lundi | cecor .

& Récemment utilisés [ dependencies lundi I OpenVI BE sSaves the

[ lbonnet [ include lundi scenarios in a dedicated
[ Bureau = log lundi .

& Disque local (C:) [= share lundi XM L fl |e format

= ressources (\\irisa.fr... E,"tmp lundi = =

describing the boxes
involved, their graphical
location, their settings
and connections etc...

= lbonnet (Yinasla) (Z:)

— N

= Ajouter Enlever lOpenViBEXMLscenaria 3 | [um display

[ xAﬂnuler ] l EEI‘II‘E‘gistrer l (icy map display

P o 0 Message A\ 1 Waming

. System load :|  0.0% @
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Computing a complete spectrum of the signal

1. Filter to band of interest (optional)
2. Qverlapping time-based epoching
3. Spectral analysis box

4. Average

OpenViBE workshop © Mensia Technologies




Computing a complete spectrum of the signal

P €D 0 Message

GDF file reader
5

[Tem poral wifi Iter - GP LJ —
kil

[Time based epuching}
InjOut]Set

LA
(Spectml analgalﬁ - GPLJ

(Power speczrum displayj

@ CpenViBE Designer =NRey X
File Edit Help
D %—E—E;ﬁ CT e ] | =AY B e e Time - 000ms I
e —— b= 14+ Time: 000ms ———————
& band-powers.xml $£ || s (untitled) * 3§ |7 - <i:.'Baxes T F
I':’::h ID Show unstable
Name

V[ SChpung
+ [5) signal processing
- b [ Averaging
- b [ Basic
- b [ Epoching
- P [ Filtering
- [ Spectral analysis
Freguency Band Selector
: [ spectral analysis - GPL | —
T TopectUm Average
- E{\Statistics
~ b [ Windowing
[+ 30 Stirrjulation
b [5 Streaming
I E"Tools“‘
P [ VRPN
- E"Visuaijsation
- [ Bas;‘i\c
b 4 Level measure

- b [ Classification .

3 —T—

\\
b ~~

Create a new scenario
(this creates a new
tab)

Copy and paste the
GDF File Reader, a
Temporal Filter and a
Time Based Epoching
from the previous

_ scenario. Then add a

Spectral Analysis box
and a Power Spectrum
Display box and
connect them to the
rest of the pipeline

System load :| 0.0% Q

7\
- 1
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Configure the filter :
- Type : High-pass
- Low-cut : 1 Hz
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Computing a complete spectrum of the signal

-
t OpenViBE Designer

o] B S |

File Edit Help

- [ [ Classification

r
I‘

] m | B

NEEHE R W O M [ B Time:08s 226ms
i band-powers.xm| $€ |=i* (untitled) * 3¢ li;Boxes 3 F
p | Lf‘ ]D Show unstable
# Power spectrum display - |ﬂ ame -]
: P SCrpung
{ @, Power spectrum display I b B signal processing
- - I [ Averaging
m “ m - b [ Basic
- | E.poc.l'nng
E— W W W B Ll
- [ Spectral analysis
2:C3 Bl ‘ I = B b [ Frequency Band Selector
- [ spectral analysis - GPL
3:Cz l l tme. [7] Spectrum Average
- [ [ Statistics
4 ca I l - P[5 Windowing
b [ stimulation 3
s p3 b [ streaming
— e sl s e B . )Tk
I b [ VRPN
4_-_“_&-_-—5_-_-_- ¥ [ visualisation
- V [ Basic
- * - H L [ —— i Level measure
®7 Matrix Display
T S I ey
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 Q signal display _ B
i (@) Time-frequency map display

(<]

[ 0 0 Message

 System Iaad:‘ 1.6% | &

The power spectrum is
computed in real time.
The amplitude of each
band between 0 and
40 Hz is shown
independently

Default settings of the
Power Spectrum Display
automatically update the
datascale to fit the
widget height. This is
sometimes not
convenient and can be
changed.
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Computing a complete spectrum of the signal

Click on the title bar
of the Power
Spectrum Display
widget to configure
the visualisation
settings

Change the vertical
scale to custom and

# OpenViBE Designer |= B &
File Edit Help
ODEEE X [ 7 O [ [= [ Time:38s 585ms
o band-powers.xml 3£ |&i* (untitled) * 3§ -li;Boxes & ?
r o [ Show unstable
e e L i
Pha— play —— —-—— —
@‘ Power spectrum display
R Auveraging
— -—m_L_‘&__ [——— . Basic
Epoching
1:F4 g h Filtering
|l Spectral analysis
2:C3 1 Frequency Band Selector
§ Power Spectrum Toolbar —— - - BN
3:Cz ks & O Best Fill@ Custom 1000 | Ho—SHeo—— 2| [4
Left Ruler | Bottom Ruler Vertical Scale Min Frequency Max Frequency  Select Channels
i Frmulation
[ — Pr—— ] =
\Ereaming
5:P3 |pols
. RS B RPN
6: P4 sualisation
— —— R R || =Yl
I Level measure
F:01 . .
7, Matrix Display
o I ® power spectrum display
8:02 &), signal display L
e sl .. . B ;
————— e e = = — &3], Time-frequency map display
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 . ) -
Classification ]

(] | [»]

[ o 0 Message

_ System Ioad:| 1.7% | &

~. N
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set the scale to
1000

O

You can also change the
Min and Max frequencies
to display in this toolbar




Using the acquisition server
OpenVIBE
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Using the acquisition server

In order to start the acquisition server, proceed as follows :

In the Windows shortcut list :
(Start = OpenViBE = OpenViBE Acquisition Server)

13',! openvibe acquisition server

4 |\ openvibe Directly start the openvibe-acquisition-server.cmd script
openvibe-acquisition-servercmd | i the OpenViBE installation folder

-
t OpenViBE acquisition server g |pl=

I . Préférences \

éGeneric Oscillator S | Driver Properties

Driver :

I :—,s"E_.SE' connecter \

Connection port : [1024 |i|

Sample count per sent block : |32 v ‘

Device drift : 0.00 ms
(tolerance is set to 4.00 ms)

0 host connected...

MENSIA May-June 2016, Asilomar OpenViBE workshop © Mensia Technologies
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Using the acquisition server

Drop down list with
all supported
acquisition devices

Configuration of the
driver for a specific
acquisition device

Configuration of the
acquisition server
itself

\
N —

ﬁ OpenViBE acquisition server

Driver :

‘Generic Oscillator

[ i Préférences I

< ‘ i | Driver Properties

==i| Se connecter

Connection port: _—

(1024

3

Sample cuunt%bo%

2

// /
/ [
T
/ |
/’ \\
/ : \
/

==

Device drift : 0.00 ms
(tolerance is set to 4 .00 ms)

0 host connected...

TCP port to use so that
other applications can
receive the acquired data

MENSIA May-June 2016, Asilomar
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Sample count per
chunk of data

Control buttons to connect /
disconnect the device and start /
stop the acquisition process

OpenViBE workshop © Mensia Technologies




Using the acquisition server

—~.
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Let’s configure the
Generic Oscillator

-
@ OpenViBE acquisition server \ |l

oy
el

i Préférences l

Driver : %Generic Oscillator %‘ Driver Properties

L9 ]

[ ﬁ’é[Se connecter l

Connection port : [1024 | ]

Sample count per sent block :|32 ~ ‘ A rrEtar

Device drift : 0.00 ms
(tolerance is set to 4 .00 ms)

0 host connected...

OpenViBE workshop © Mensia Technologies



Using the acquisition server

Configuration of the
signal that will be
generated: number
of channels,
sampling rate

r@ Device configuration S|
Generic Oscillator I
L

Identifier : [E] |3|

Age : [18 |%|

Gender : [ unspecified - l

Mumber of channels [4 |%|

:‘fi/an’rpﬂngﬁ‘equency 512 el

Change channel names l

| er?AEpliquer | | ﬁhﬂnuler |

~
- 1

MENSIA May-June 2016, Asilomar

( }.~ TECHNOLOGIES

OpenViBE workshop © Mensia Technologies

Id information about
the acquisition. These
information will be sent
to the client application
and can be stored in
files




Using the acquisition server

[ @ Device configuration g

Generic Oscillator

Identifier : [E] |il
Age : [18 |%l
Gender : [ unspecified - l

HE

Number of channels :[fﬂr

Sampling frequency :[ 512

L]

[ Change channel names

7
/777/\/%|J|iquer ‘ l xﬁﬂnuler ‘

/

Let’s change the
channel names

—~.

MENSIA May-June 2016, Asilomar OpenViBE workshop © Mensia Technologies

( }.~ TECHNOLOGIES



Using the acquisition server

Select a name in the Select a channel in

the right panel
left panel d p
Y
r@ Chose electrod_e NAMES... ﬂ
Name (4] Index Name/
Rt
ER ) AFT
P2\ 3 P9
cra
o ==} 4 P7
™| | |
™10 | ]
pg | .
~ Click on the green
P5 v
- — arrow to apply the
I B Load... \ E.z Sawve... Iqj?AEpliquer I x,ﬂ.ﬂnuler —— Chosen name to the
corresponding
. _ channel.
//
Now apply

the changes

a
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Using the acquisition server

O

The international10-20 system normalizes the electrode
names and locations.

@....Q...GQ
W@@ﬁﬁ@@@f

A
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Using the acquisition server

_ The data stream can be read
Click on Connect then by an acquisition client from

Play to start reading the address hostname:1024
data on the same computer, it
would be localhost:1024

p
. CpenViBE acquisition server C=10
Driver : Generic Oscillator 2 Driver Properties | Hrs{EEE1 e |
_ _|[_}éconnecter
Connection port : 1024 E| =S
: | Lire |
Sample count per sent block : =2 E O Améter

Device drift: 1.13 ms
(tolerance is set to 4.00 ms)

| o1 Wsssssd |

it e

\ connec
—————————

7

The acquisition reflects in realtime the device drift. The drift is the difference between

the number of samples the driver sent to the acquistion server as compared to the

number of samples it should have sent based on the elapsed time.

If the drift is too important, this can cause some timing and tagging issues, most
particularly when it comes to ERPs such as P300, which requires a perfect match
between the EEG stream and the event tagging. In this case, the server will apply a
correction by removing or adding samples.

|
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Visualizing the acquired signal in the designer



Visualizing the acquired signal in the designer

-
## OpenViBE Designer E@g

File Edit Help

= | - - Create a new

e* band-powers.xml * $8 |su* (untitled) * 3§ li;nges i F scenario
. [r\ ]D Show unstable
Mame Descriptio

- I
I =& Acquisition client I ——— A generic

P [ classification

b [ Feature extraction \ Drag & drOp an

[ File reading and writin o ege .
b e |l Acquisition Client
P [ signal processing bOX and d Signal

P [ Scripting
W
B [ stimulation .
P [ streaming DISplay bOX.

Acquisition client

=]
=]

P [ Tools
P [= VRPN
= [ visualisation
.= [ Basic
1 Level measure

7 Matrix Display Display a
b ) Power spectrum display Power spe
fe (@), Time-frequency map display 2D time-fi . .
b B Classification Default settings will look
- b [ Presentation for the acquisition server

- [ [ Topogra
b 5 Topography at localhost:1024

| (<] I | B

[ ﬂ 1 Message

. System Ioad:‘ 0.0% | o

—~.
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Visualizing the acquired signal in the designer

ra OpenViBE Designer = | B ||
File Edit Help
DE=HE X 2 @ O B [> [ Time:08s078ms

& * band-powers.xml * 3¢ |=i* (untitled) * 3§ W.'Boxes 3 F

I{’:I;‘ ]D Show unstable

Name Descriptio
= [ Acquisition
Lo 2G| Acquisition client A generic

I [ Classification

[Acouisition client | b [ Feature extraction PreSS the Play

LI [} File reading and writing

% Signal display = B % Samples button to See What’S

[ @, Signal display l Scripting -

Signal processing - —F | in the AchiSition

Stimulation e
0 :AFSWWWMWMWM%MW% ........... Streaming / Se rver St ream
Tools |

Ve ///,,
___________ Visualisation ///
1:AF4 . /
= Basic

. 4 Level measure
-~ M Matrix Display Display a

2 - po PG T A L R U L A S T T - -~ ~ (@), Power spectrum display Power spe

158 Soral gy Dispays

~ (@), Time-frequency map display 2D time-f

[ classification

ERPA L R LR R T T [ Presentation
[= Topography

= I [>)

[» @ 1 Message

System load :| 0.5% @
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The box tutorials
OpenVIBE

=N
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OpenVIBE tree structure

#) openvibe acquisition server

II:,,}' openvibe designer
Cor Main applications :

4 || openvibe

& openvibe-acquisition-server.cmd Acquisition Server or Designer

5| openvibe-designer.cmd

4 || openvibe
4 | share
4 || openvibe

4 | sCenarios

| bei-examples Sample scenarios :
| box-tutorial . . . .
e Basic tutorials (box-tutorials) and advanced scenarios
[EanE (bci-examples ), plus signal files and format conversion scenarios

4 || openvibe
| openvibe-ssvep-mind-shooter-shooter.crnd

| openvibe-ssvep-mind-shooter-trainer.crmd

_ 2D/3D Demo applications for advanced scenarios :
“5 openvibe-vr-demoe-handball.cmd
] openvibe-vr-demo-tie-fighter.crnd Handba//, tle'flghter, Ssvep ShOOteI’

4 || openvibe
%4 openvibe-id-generator.cmd

] openvibe-plugin-inspector.cmd Developers and contributors tools

44| openvibe-skeleton-generator.crd

Start the Designer :

* From Start menu (Start 2 OpenViBE - OpenViBE designer)

* From the file explorer, directly execute openvibe-designer.cmd in the OpenViBE folder
)
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(Generic Stream Reader

s BB BE x £ | [ % =N Bp»  Time: 11s 085ms

@generic—stream-reader.xml x {'};Boxes i E\'
sh tabl H H
& /& showunstatle || The OpenViBE file format
MNarne Description
> [l Acquisition (.ov) is simply the binary
[Generic stream reader] The Generic Stream Reader box P> [ Classification . .
ot o e content to the folowing bow. | || P [ Feature extraction data stream written in a
The CpenViBE file format can store any P> ] Ale reading and writing )
stream of the OpenViBE platform inte a file. B [ samples fl |e’ same format as What
P ] Scripting
P[] Signal processing goeS between bOXES
nERE ) . ; ) ) )
(e ) (|8
| Tools
anat aispila =
[YGU can browse sach box' d LEJ Signal display
0:C3 E I
1:¢C4 E I
2 ke S S
3: FC3 :L--—I
. . | ———
4 FC4 : =
5:C5 L I e P
6:Cl E I
. i |
7:C2 : —
8:C6 L Il o
. 9:CP3 : I
10 5
[= ﬁ 4 Messages
Systemn load : 0.3% ﬂ
7 \3
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Power Spectrum Display

B M BE x £ | [0 i B [[ b Time: 20s 023ms
@ power-spectrum.xml x {liBoxes |_|
|0\ |L§I Show unstable
" o = Mame Description
Generic stream reader The Generic Stream R
In|Out|Set reads an OpenViBE file coni| | B> [ Acquisition
P> (] Classification
The Signal Display P[] Feature extraction
box is just present to Each channel is referen| | p i it
. ) " Fle reading and writing
monitor the input of et ch 0 channel Mz (which was recor oy
the spectrum eterence thanne in the demonstrated file) | | P [B Samples
computation pipeline. Reference Channe| | [ Scripting
The Window Manager P[] Signal processing
iz used to organize the [ Stimulation
two windows correcthy ! Ty .y — _
Dela do =
Default tab
,2, Signal display ,2, Power spectrum display
Signal d
0:C3 P gt L A g R0 ', A1,y g et g e B b+ gy by b wr 0:.C3 i )
*-IJ.I-LLL-
1:C4 B T e e Y I R o u
2 FC3 B e L R e  a a L  aat SEREE F BE Sl ol H I
3 Fc4 T - e b A e A S e gy it |30 FC4 III ||
4:C5 P et M g e e e : wes| |40 C5 I
[T
5:C1 A e gy g B, o = i, At g A it bt o 5. C1 I” |
65:C2 A P e e A i o vas - > o sagmy i |§ 0 C2 I “ I
—
7:C6 P e P g e = e g e g St e et Ay 7:C6 I I
8 CP3 b el Y Y Tyt e e ey s b e A P O bt it et o | |8 T i
| P R
9 : CP4 b A o F =0 gt e 3 g 1o g, AP i e i b g M o ki | |G+ O I I
I
10 15 0 10 24 38
= “ 6 Messages
Systemn load : 0.9% 0

)
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Channel Selector

s BB E x £ B i [ b Time:s2s 625ms

|L§I Show unstable

@channel—selector.xml x {liBoxes k4 |_|
1
Marme

The Sinus Oscillator box generates
a 4 channels sinusoidal signal P> [[] Acquisition

P> ([ Classification
P[] Feature extraction
g Fle reading and writing

Those 4 channels are displayed with the left (el

Signal Display box P [ Samples
P ] Scripting
P[] Signal processing

Sti lati

The Channel Selector box takes only > I stimulation

the first and fourth channels P [ Streaming
ichannel names are 0 indexed) > [ Tools

P> (] Unit test

Sinus oscillator
W

SV

5
Channel Selector
In|Qut|Set
W

Default window

0: Channel 0

1: Channel 3

&) Signal display &2 Signal display

Description

50 45 50 45

= “ 2 Messages

Systemn load : 0.3% 0

A very useful box to
select or exclude specific
channels based on their
name or index

OpenViBE workshop © Mensia Technologies




Display Cue Image

s BB E x & oy i [ b Time:a42s 783ms
B cue-image.xml b 4 & Boxes
h 4 ge. @ .
= —

i Unstable

Keyboard stimulator

Keyboard stimulator LI

Display cue image

In|Out|Set

Use your keyboard te send stimulations
Myvailable keys are :

" . . a Pressed : OVTR_Stimulationid_Label 01 Released | OVTE_Stimulationid_Label_00
Stimulation listener =) Pressed : OVTE_Stimulationid_Label 03 Released : OVTE_Stimulationid_Label_00
InjOut|Set Pressed : OVTR_Stimulationid_Label_08 Released : OVTE_Stimulationid_Label_00

o Pressed : OVTE_Stimulationid_Label 03 Released : OVTE_Stimulationid_Label_ 00

] Pressed : OVTE_Stimulationid_Label 0A Released : OVTE_Stimulationid_Label_00

Prassed : OVTE_Stimulationid_Label_04 Released | OVTE_Stimulationid_Label_00

t Pressed : OVTE_Stimulationid_Label 05 Released : OVTE_Stimulationid_Label_00

u Pressed : OVTK_Stimulationid_Label 07 Released : OVTE_Stimulationid_Label_00

¥ Pressed : OVTE_Stimulationid_Label 06 Released : OVTE_Stimulationid_Label 00

z Pressed : OVTE_Stimulationid_Label 02 Released : OVTE_Stimulationid_Label_00

bu 47 Messages @ T2 Warnings

Systemn load : 0.8% [ 7]

)
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Run Command

OpenViBE Designer

Fle Edit Help

s BEE x| x £ Wy B [ B Time: 000ms
@run—command.xml x ‘ -{'I;Boxes Q 5 b

& /& show unstabl This box is able to run
- The Clock Stimulator bex Name Description
Clock stimulator iz configured to trigger a stimulation P> [[] Acquisition a ny System COm ma nd' as

EverviiUj=EEend=) P> [ Classification

P[] Feature extraction you Would do |n a

P [ Ale reading and writing
The Run Command box

[@ laurches a web browser each time P [ Samples Com ma nd prom pt On
In|Cut]Set

a stimulation is received. This box P> [ Scripting

can be used to launch whatever P [ Signal processing W| ndOWS or Ll nux. FOI’
command most fits yvour needs. b [ stmulation
P> ] Streaming example, yOU can
. i ; i P[] Tools .
You can browse each box' documentation by selecting the box and pressing F1
[ J > (§ Unit test automatically start an
P ([ VRPN

external application that
will connect to OpenViBE
to display feedback

P> (] visualisation

= @ 7 Messages

System load : 0.0% |§|
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P

Simple DSP

£ | [ % =N B Time: 18s 242ms

|EI Show unstable

{'};Boxes i E\'
The Simple DSP box performs pame
simple computations on input mat > L] Acquisition
These compute.:tlon can be logical B> [ Classification

Defa-ult win dbw

Description

Tabl
& Display, w = x &I Display. v = »* LEI Dizplay. v = cos(x) LEJ Display. ¥ = sinlx)fcosix) SDispIay. y = sinl
0 Time =signal 0 : Time =signal 0 Time signal- - - - - % o f_ -~ - 7|0 : Tirme signal |0 ; Time signal -
L4
Simpled 10 7T~ 777
V=X
In|Clut] S —_—— —_— S—
10 10 10 10
Signal dis,
Display: EJ Display: ¥ = cosi=)/lx+1) lEJ Display: v = MAX(cos(x), sinix))
0 : Time signal | ‘
- = n n -

e e
to perform mathematical operations J

™

bﬁ 24 Messages @ 3 Warnings

Systemn load : 0.7% ﬂ

‘,/\}
- |

MENSIA May-June 2016, Asilomar
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A very versatile box for
basic mathematical
operations on signals.
See the box
documentation for the
complete syntax of the
equation to set




_|_
Sign Change Detector

o i@ BB x *

[ 5y i [ b Time:12s 376ms
@sign—change—detector.xml x {i;Boxes : =
[ Show unstable :
K | Can be used to detect if a
MNarne Description
P> i Acquisition signal is above a specific
Sinus oscillator generates 2 channels of signal. B [ Classification
The =ignal is filtered for simplification. P [[] Feature extraction th reShOld for exa m ple
- P [ Ale reading and writing
o P ] Scripting

P[] Signal processing
P[] stimulation

P> [ Streaming

P (] Tools

P> (] Unit test

Simple DSP
In|Cut]Set

4I*

A DSP box is used in combination with the
Sign Change Detector to create a threshold detector.

Default window
Default tab
| Sinus
0: Channel 0
w4 e v R | T | | R
Signal display 1: Chanrnel 1 H
Sinus o b

10 5
You can browse cach Dow QOCUTTETNaNoT Oy SCIEetig e Dox ang pressmy I‘J.J

b“ 23 Messages @ 3 Warnings

Systemn load : 0.2% ﬁ
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sound Player

s BB BE x £ | [ % =N B¢ Time: 09s 156ms
@sound—playerxml x {'};Boxes i E\'
Sh tabl H
& & showunstatle || The Sound Player is
MNarne Description

The Keyboard Stimulator box P~ (i Acquisition based On the OpenAl_
Y sends a defined stimulation when pressing a key P> [ Classification i .
P [ Feature extraction library and can read files

P [ Ale reading and writing .
in .ogg and .wav formats

Keyboard stimulator

plays a

Sound Player

the sti

Use your keyboard to send stimulations
Mvailable keys are :

a Pressed : OVTK_Stimulationid_Label_01 Released : OVTK_Stimulationid_Label 00

N . . e Pressed : OWTK_Stimulationid_Label 03 Released : OVTK_Stimulationid_Label_00
Stimulation listener i Pressed : OVTE_Stimulationid_Label 08 Released : VTR _Stimulationid_Label 00
Injout]Set P -] Pressed : OVTE_Stimulationid_Label 08 Released : OVTR_Stimuwlationid_Label 00

¥ Pressed : OWTE_Stimulationld_Label 0A Released : OVTR_Stimuwlationid_Label 00

r Pressed : OVTK_Stimulationid_Label_04 Released : OVTK_Stimulationid_Label 00

t Pressed : OWTK_Stimulationid_Label 05 Released : VTR _Stimulationid_Label_00

u Pressed : OWTE_Stimulationld_Label 07 Released : VTR _Stimulationid_Label 00

¥ Pressed : OWTE_Stimulationid_Label 0§ Released : OVTR_Stimuwlationid_Label 00

You can browse each box' docu z Pressed : OWTE_Stimulationid_Label 02 Released : OVTR_Stimuwlationid_Label 00

= ﬁ 17 Messages

Systemn load : 0.5% t_'

M)
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Stream Switch

I i [0
De

2] Press 'a' to display here =]

Time : 39s 851ms

window

Press '2' to display here |

Press 'e' to dizplay here

iption

bu‘ 18

0. channetoff ¥ gl By 0 Chamnel W‘W“WW 0 Chamnel % ............
L s Y -
... S s AR -
3 Channe' 3 _________________ 3 ChaHHEI SWWW 3 Channe' Sm ____________
20 35 30 20
Tuallanie Reys are .
- - - a Pressed : OWTK_Stimulation/d_Label_01 Released : OVTK_Stimulationid_Label 00
Signal display Stgnal display Signa e Pressed : OWTK_Stimulation/d_Label 03 Released : OVTRK_Stimulationid_Label 00
Press 'a' to display here Press 'z' to display here Press 'e' to Pressed : @VTK_Stimulationid_Label 08 Released : OVTK_Stimulationid_{abel 00
-] Pressed : OWTE_Stimulationld_Label_09 Released : OVTR_Stimulationid_Label 00
¥ Pressed : OWTK_Stimulationld_Label 04 Released : OVTK_Stimulationid Label 00
, ' : . r Pressed : OWTK_Stimulation/d_Label_04 Released : OVTK_Stimulationid_Label 00
yaufcanibraa=eleachibpigiuy mentatinnlivizs ectingihelboxdandnress t Pressed : OWTE_Stimulation/d_Label 05 Released : VTR _Stimulationid_Label 00
u Pressed : OWTK_Stimulationld_Label 07 Released : VTR _Stimulationid_Label 00
¥ Pressed : OWTE_Stimulationld_Label 06 Released : OVTR_Stimulationid_Label 00
z Pressed : OWTK_Stimulation/d_Label 02 Released : OVTK_Stimulationid Label 00

hew unstable

Messages 0 1 Warning

Systemn load : 0.4%

o

Can be used to redirect
an input signal to one or
another processing
pipeline depending on
the context.

May-June 2016, Asilomar
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Time Frequency Map Display

T

o i@ BB x *

vy e J0 w

Time : 14s 625ms
@time—frequency—map.xml x

{'};Boxes g =
|q |EI Show unstable
- . MName
Generic stream reader The Generic Stream Reader box
In]Out|Set

reads an OpenViBE file containing signals. P> [[] Acquisition
P> ([ Classification
P[] Feature extraction

Description

Each channel is referenced against
channel Nz (which was recorded on the nose

P [ Ale reading and writing
Default window
Default tab

Time-frequency map display

Power spectrum display

Channel 0

Channel 0

Channel 1

Channel 1

(Spectral analysis - GPL] An FFT is applied on each window thanks to tH

Spectral Analisys box.

- essages arning
- 19 M 1 W

Systemn load : | 13.6% “
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Topographic Maps

He
5 [IH
o e 2 Default window

'j&-: topographic-m{ Default tab

2D topographic map 3D topographic map b unstable

414}

Electrode lof _

+ |}

1 essages 1 arning
[ 3 u 20 M 1 W

Systemn load : | 12.2% u

)
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Moving ahead: reading signals from a real device



Reading signals from a real device

# OpenViBE Designer FEIES

File Edit Help
C == = 4 [

. * band-powers.xml * $§ |wu* (untitied) * 3¢

O M [ [ Tme:3ls828ms

[ ) [ show unstable
e Signal display

Descrip

0:AF3 Wm‘ ey S0 i A gene
r ~

R R e e e Q OpenViBE Designer &lﬂlﬂ

3:F3 oo || Elle Edit Help

3:FCS DEEHE X 7} ‘0 B [ [ | Time:09s421ms

: A i
. wi* (untided) % #ZBoxes
DU ety Q Default window |.7‘:' 2] % | - 7
[ Y Default tab| =} [J Show unstable
Name
6:01 - R [ @, Delta Power Alpha Power l —
P [ Acquisition
T 202 e “1g - -
D8 FO OpenViBE Designer [E=EERT)

8 P8 mrwetv et 1:F _\._ |__ File Edit Help

R 2:C3 _ - DEEHE X [ O O [» [ Time:o0ss226ms
10 1 FCB mrmesf i e, 3:Cz ———— - . band-powers.xml §€ |+ (untitled) * 3§ |

e L - L=, [ show unstable
H T iy - A
i SonT ~ | ® Power spectrum display -~ [=[E] = e )
12:F8 e ot = _ [ a Power spectrum display
Time based 1] 100 P [ signal processing
13 1 ARG o™ oh o In|Out - b [ Averaging
e, Theta Power : b [ Basic
L0 - b [ Epochin Il
— 0:F3 == poching

1:F4
o e Bl oalNee s w B . .| i

- [ Spectral analysis

272 . i ‘ I - B - | Frequency Band Selector

- | 7] Spectral analysis - GPL

l l D Spectrum Average

I [ Statistics

4:ca I I b 5 windowing

:ca R
[ stimulation

:P3 S
: g [ streaming
v LI M [ Tools

6:P4 = vrReN

e enli e Bl o m o omm | Dviusisation

~ Basic
a= SR " SN -~
P €0 0Message A\ 1Waming . - [ Matrix Display
8: 02 B i I u I - T ® power spectrum display

0 2 4 5 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 - & signal display m
S o ©) Time-frequency map display

] | [ [= classification
3 T I B

System load :|  1.6% @

Simple

b @) 1Message A\ 6 wamin In|Out]

5]

5EE _— -

:Cz el B

v W

a

P o 0 Message
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Exercices

1. Display alpha activity on a topographic map with
alpha levels in occipital areas and observe the
effects of eyes open eyes closed

2. Send BIPS at a regular pace and observe the
averaged EEG response on every channels

1
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