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Scripting environment

* Rapid selection of files and processes to apply

* Automatic generation of Matlab scripts

e Plug-in structure: easy to add custom processes

Files to process: Data [235]

Process selection

@ standard (200 files) [195]
@ deviant (40 files) [40]

G|t K| K-

Create link to raw file

| 3

Load 4

| Detect heartbeats Load from .mat file

Detect eve blinks Save »

Save as .mat file

35P ECG: cardiac

RUH
Processl | Process2

m

S5SP EQG: blink Generate .m script

Snapshot: Sensors/MR Delete »

Snapshot: SSP projectd

G X & 6 @

Reset options

Impert MEG/EEG: Events
Remove DC offset: [-100ms, 0ms]
Average: By trial group (condition average)

Process options

Channel name:  ECG -

0.000 | - 358898 s [4] Allfile

Time window:

Event name: cardiac

| cancel || Run |

WL M DWW -] Ol W D0 W ] Ot W D0 -] Tt W

% Zcript generated by Brainstorm wv3.1 (17-Dec-2010) .
FileNsmesd = {'Subject0l1%Left)data sverage 101213 1555.mat',

'Subject0l1h Right' data average 101213 1559.mat'};
FileNamesE = [];

% Process: Detect bad triasls: Peak-to-peak MEGGRAD (0-Z2000)
sFiles = bst_process(...

'CallProcess', 'process detecthad',
FileNamesi, FileNamesE,
'timewindow', [-0.0998, 0.3000],
'meggrad', {[0, 2000], '£T/cm (x 0.04)', 1le-015},
'rejectmode', Z);

% Process: Remove baseline:
sFiles = bst_process(...
'CallProcess',

[-100ms, —1m=s]

'process_baseline' .
sFiles, [1].
'haseline', [-0.09983%, -0.00056],

'owerwrite', 1):

% Process: Band-pass filter: 1Hz - S0H=
sFiles = bst_process(...

'CallProcess', 'process_bandpass',
sFiles, [1].
Tfi1t, 1,
Vfz', &0,
'owerwrite', 1):

% Process: Average by condition

sFiles = bst_process(...
'CallProcess', 'process_average',

sFiles, [1].

‘avgtype' . 3,

'isstd', 0);:
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* Free and open-source application
 Matlab & Java: Platform-independent
* Designed for Matlab

e Stand-alone version available

* |nterface-based: click, drag, drop

* No programming experience required

* Daily updates of the software
e Supports most common file formats

P
= N
® ) ve
ry "
Brainstorm
‘ e



Multi-modal imaging

Depth electrodes
< SEEG/3D: DEMO_SEEG |EIM|

Electrophysiology

4| EEG/AIL: JunRats/@rawlun_testl (== |
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Workflow

Sensors EEG/MEG

Analysis

Averages
Contrasts
Group analysis
Time-frequency
Connectivity

Source estimation
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] Importing

: -

Pre-processing

Analysis of the
experimental data
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Anatom
Y * One-clickimport of the T1 segmentation:

FreeSurfer, BrainSuite, BrainVISA, CIVET

File Colormaps Help
Djtorial‘u‘isual

(@)= B

% TuterialVisual (anatormy)
"M Default anatomy
/8 Sub01

----- & head mask (10000,0,2|
----- ) mid_275962V
----- ) mid_15002V

----- () cortex_275962V
----- ) whits_275962V
----- ) white_15002%

----- 0 aszeg atlaz
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Eﬂmtﬂw | Somatokopy ll
% (% )
N’
%} Somatotopy (anatomy ) Ef Somatotopy (zubjects)
E_I (Defanit anatormy) =n 8] =m
=8 =01 B Lea
@ MRI# % CTF channels (182)
..... IEI head @ Lt
- () conex EI et
8 502 -9 Lett-3
* Three levels: * Popup menus
— Protocol e All files saved in Matlab .mat
— Subject : :
Jee * Same architecture on the disk
— Condition
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Link recordings

=85 sub002

% Intra-subject
Elg run 01 sss

Record Fiter Surface Scout +

Optimized reading functions

[#8 Group analysis

#Z= & | ~ AvgRef |DC
Page =ettings
Meuromag channels (404} Epoch: Start: Duration:
@ 13 ||226.0000|| 5.0000)s
Events

- File - Eventz - Artifacts

Famous (x4%)
Scrambled (x50)
Unfamiliar (x47)

e Original files linked to the database (no copy)

Rich data viewer with flexible montage editor

ontage editor

Montages Custom montage
e = ALL

6 | Examples:
Average reference Cz-C4 : Cz,C4
Lengitudinal 1 MC : 0.5%M1, 0.5*M2
Lengitudinal 2 EOG|00FFO0 : EOG
Lengitudinal 3 FP1 - FEL, E
Transversal 1 FPZ : FDZ, -Cz
Transversal 2 F3 : F3, -C=z
Ternporal ring 1 F4 : F4, —Cz
Termporal ring 3 €& C3, -C=z
Referential 3

Validate

MEG/Left-temporal: subD02/@rawrun_01_sss

Fani)us Unf:ir'iliar Unfair'iliar Unfamiliar Fani)us
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Co-registration MEG / MRI (1)

MRI registration

Basic estimation based on three points:
Nasion (NAS), Left ear (LPA), Right ear (RPA)

MRI: Marked in the volume with the MRI Viewer
MEG: Obtained with a tracking system (Polhemus)




 Automatic adjustment based on head shape:
MRI registration Fitting Polhemus points on the MRI head surface

* Final registration must be checked manually

e Polhemus driver included in Brainstorm




* Power spectrum density for quality control

- «Bad
/4channelsl-

Log-power  [(dB/Hz)

]
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. Rquency (Hz)

4] MEG/TP: Subje... [ = || & 4] MEG/TP: Subje... [ = |[wl=in[mE30]
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* Notch filter: Removes 50Hz/60Hz power
line noise (and harmonics)

Filters
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* High-pass filter: Removes slow components (eye
movements, breathing, sensor drifts...)

Filters

Amplitude (W)
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 Manual inspection of the recordings
* Interactive selection of bad channels
 Re-reference the EEG if necessary (Average ref)

Bad channels
«| EEG/AvgRe: Sub01/@re

Add [ delete event Ctrl+E

[==mra

Reject time segment  Ctrl+B

+  Jump to previous event Shift+Left

| W |

= Jump to next event Shift+Right

View topography Ctrl+T N Enter
4 Channels ®  Mark selected as bad Delete
#  Montage ®  Mark non-selected as bad  Shift+ Delete
Time selection 2 Reset selection Escape
Snapshots ®  Mark all channels as good  Shift+Escape
@ Figure @  Edit good/bad channels...
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e Automatic detection of blinks and heartbeats
(peak detection, or explicit amplitude threshold)

AULLLIUY UL AUX-T/LINK TO raw nie NE0ony_LULLLIUY UL AUA-T/LINK TO raw nie
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e Correction with Signal Space Projections (SSP)

Detect artifacts Spatial components
7 SMEG/TS: ft_cardiac/Cardiac_short/Cardiac (=3) ) {01/@rawsubj00

Correction

Select components and compute a linear projector
to remove their contribution from the recordings
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Correction

 Example: Cardiac artifact

0.00
MRT4H W
MRTZ W
WMRTAE et it |
MRT4 -
MRTST -
MRTEZ st e ontir= |
MRTBE A it e |

Original

Amplitude: 535 T

L '
002 006 004 002

ya SMEG/TS: ft_cardiac/Cardiac/Carbfa

Amplitude (1)

00z 004 006
=)

MRT44
MRTS1

SSP

MIRTSZ ~ocdonmsmrma oAl Ml g upenepomapaiioncaron]
PARTER ¥ o e et b N 0 b o o0 i D o]

PARTAR A ettty ¥ e bt Wil
MARTAR i e s ¥ g e s ity e i i ores 1]

Ampltude: 474 T

L ' ' i
-0.02 006 -0.04 0.02 o

Time ()

24 MEG/TP: ft_cardiac/Cardiac/Avg; Cardia

Ampltude (T

-600 ¢ ' ' ' f ' i f
Q02 006 -004 -002 u} 0.02 004 006
Time (5)
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 Example: Blink

- s o .

| Surface Cluster | Scout | Fiter| E‘-’El'lt| B MEG/TS: Subj IUL"@rawEFl...l =B | Bl MEG/TS: Subjectﬂlf@rawEFl...l. = | =R
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- File - Events - Display - SSP

I left (x103) 54,398 - e i Ao ARV S A
. right (x99 55.551 ey g/ g Ao I =
Correction cardiac_(x346) 76.639 =

S ZESEESss SSS S S S S S
PN ININTN NI NN 0N 0mm o o0
e o e e o e pur e |
fo o o L L L L G L) L P BY PIR IR P S
F=e = O o Gk = T0Ch s Ga b3 = Ch oGl b=

BAD (x1) 119.102

2] [,

| m5ignal—space projectio

Projector categories

=@ X| e

cardiac: 13-Apr-2012 168:14.58

Projector categories Projector components

= | & X | £ Available components:
cardiac: 18-Apr-2012 16:14:58 Component #1 [20%] *
[ ]

R

.
ilala

[W biink: 18-4pr-2012 16:15:32 Component #2 [79%]

blink: 18-Apr-2012 16:15:32

Component #3 [5%]

Cancel I [ Save I

&

iy

Brainstorm j




* Independent component analysis (ICA):

— Popular in the EEG literature

— A
— A

ternative to SSP for low number of sensors

ready implemented: Infomax and JADE (EEGLAB)

4] View image (50%) L= | B3| 22|

BS Select active projectors

Projector categories

= Q|2 X[

EEG reference: MAST

ICA_infomax: EEG, 01-Ma

1| i

Cancel l ’ Save ]

Events
I' r . Subi ; o |[E] & |
- File = Events [ms] ‘ 4| EOG/AlL: Subject0l/@rawworkshop_marseille_notch_bandpass !
- "[ Re-reference EEG N
EQGGE [ e, B A e e R =
) Detect heartbeats ECGD ———-—WWWM‘.H
Projector compo| L fr 1
Detect eye blinks EOGE | rrmn ™™ gy {rmmm—ae i S P
Components to o
Detect custom events .
W Component # | |
Remove simultaneous | EEG/ICA compenents[tmp]: Subject01/@rawworkshop_marseill... il_li
T T Il“I.. y I' T T T T T l"'_"\.J
SSP: Heartheats 1 |- e M ; RSSO S B
SSP: Eve blinks [l e e N W% Lot
y . |C3 - ——— —— ——— e e e e — - - - e - e — -1
S5P: Generic 4
ICA compenents IC5 M ,
L s T L e e e
Select active projectors 1cr WWW
IGB | i
|| 1C9
i i i i i i i i i

File Zoom k]
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Bad segments

e Automatic detection of artifacts (RMS-based)

Manual screening of all the recordings is advised
(scroll all the sensors by pages of 10-20s)

Exclude: Blinks, movements, SQUID jumps

MEG MAG/AIE sub002/ @rawrun_01_szs_n...

13} Pipeline editor
Process selection

Gt o4 X &

MEGD111
MEGD121
MEGD131

‘ Detect other artifacts

Process options

Sensor types or names (empty=all): MEG, EEG
Sensitivity: o1 &2 @3 4 s

A0-240 Hz: Muscle noise, sensor artifacts

Online tutorial

Time window: 2260000 - 7169991 =[] Allfile

1-7 Hz: Eye movements, subject movements, dental work

Run

599.4373 '= cBADN:  1-TH-240HRAD cardiac _LUnfamiliBAD

232 234 236 238
<<« Selection: [240.9600 s, 2429473 5]

240 242 244
Duration: [1987 | <=< || >

%

-
'
.
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Eleckta-Ncuromag SQUID jumps

e Sharps steps followed by a change of baseline value
 Mark the channels as bad before running MaxFilter
* Or mark the segments as bad in Brainstorm
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* Two types of experiments:
— Steady-state or resting-state (ongoing activity)
— Event-based (stimulus, response, spike...)

* How to get event markers in the recordings?

Events
- File = Eventz - Artifacts

Famous (=49} 250207 )
Scrambled (=50} | 253247
256.355

259.3682

265 576
Markers

281.545
284,804
287.911
297,800
338.995
342135
345278

351.079 W 268 270 272 274 2X76 27TR  2BD 282 284 2B6
B e e i T e T T T T N =

MEG/Vertexs sub002/@rawrun_01_sss_notch
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* Reading the triggers saved by the presentation
software (includes jittered OS delays)

Stimulation I Operating Video or _
[ sOrpe ] { Sysiem l [sound card ]‘"“"[ Projector ]
ers %

‘ Trigg fif MEG signals
2

Presentation s s [ pocool

2 g T T e
| ﬂHF|‘|\|‘|'|‘|‘|‘|‘|‘|1|"|‘|‘|‘|'|1|'|’|‘|"|1|"|‘|‘|‘|'|1|‘|\|‘m|‘|‘|‘\'|‘|'|’||,m__ n
: I i

L IRy

* File triggers are never aligned with the real stim
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Reading information recorded on the subject side
(photodiode, microphone, response box...)

Stimulation I Operating Video or _
[ sOrpe ] [ Sysiem l [sound card ]"’V‘"[ Projector ]

MEG signals

Photodiode signal

e
'Wﬁ

564 566 5.68

o CE— m T\Dcmql'
Sensor ‘1|\|1|\|||\|l‘l|\|||\|1|\|1|\|||\|1|||\|||\|1||1|i|||!|1‘1|\‘||\|1||1H1|!|\‘1|\“w_ A
|J|JIF\JIF|J||H\II||HIHHIIIlHIIHHHIH !

IITEEPT
; 576 5;:

* Avoids most uncontrollable jittered delays

P et
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 Manual or automatic marking of biological or
behavioral events, post-acquisition (epileptic
spikes, sleep spindles, rat position in a box...)

* Optimized workflow for clinicians
(keyboard and mouse shortcuts, workspace...)

Events
= File - Events = Artifacts

+

REM (x5) 1870.352 ~ Add [ delete event Ctrl+E
REM_End (x5} 1873.523
I _| . R
1830039 Reject time segment  Ctrl+B
[EEE +  Jump to previous event Shift+Left
1886.391
1892 320 = Jump to next event Shift+Right
1893.570 .
104 133 &5 View topography Ctrl+T
1895.188 o
o #  Channels >
1RGR 278
% Montaae b

Manual
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Extract

* Epochs = Trials = Short blocks of recordings

around an event of interest.

* Epoching = Extracting epochs from the

continuous recordings and saving them.

—

Ampltude: 871 T

Amplitude: 775 T

-0 o 0.1 0z 03

Brainstorm e
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* How to define the optimal epoch length ?

* Experimental design:
Expected effect duration, inter-stimulus interval

MEG/TEMP: sub002/@rawrun_01_sss_notch

[0,900] ms

<! Selection: [253.2473 5, 254.1473 5] Duration: [900 ms]  Min: [[526.50 fT, MEG0323]  Max: [83.23 T, MEGD321] | <= | =3»

* Analysis: Frequency filters and amplitude
normalizations may require longer epochs

MEG/TEMP: sub002/@rawrun_01_sss_notch

rimii—| + 200ms baseline

T T T T .
o Ml Y By A v e U L 4 ot g e L " + SOOmS fl|te|’S
S 14 g v A Tty A PP M T o g S |52
E% e A e e VORI X o ]
|

il . v, e

i e “ = - = 2 | =[-500,1200] ms

<| Selection: [252.7473 5, 254.4473 5]  Duration: [1700 ms]  Min: [-720.14 fT, MEG0323]  Max: [689.23 fT, MEG0321]

Length
e Computational limitations: Size and time
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* Processing steps that can be applied on epochs:

— DC offset correction: Subtract the average
estimated over a baseline period

— Detrending: Subtract a linear trend estimated
over a reference period

— Resampling: Decrease the sampling rate

* This dataset: DC correction, baseline=[-500,0]ms

MEG/All: sub002/run_01_sss_notch/Avg:...

:

Amplitude (T}

Process
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MEG/AIL: sul

Averaging the trials: Reveals the features of the
signals that are locked in time to a given event

= Event-related field / potential
= Evoked response
= E RF / ERP MEG,'AII: sub002/run_01_sss_notch/Avg: Famous ...  — O

VY B MEG/TP: sub002/run...

g

(=]

Amplitude (fT}

¢

Averaging

B EEG/TP: sub002/run._..

+ .

oy '
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 EEG: Averaging data across runs and subjects OK.

 MEG: Averaging across runs is not always accurate
— Head shapes differ between subjects.
— Head positions different between runs.

— One sensor does not record the same thing in
two different runs.

— Coregistration of runs with Elekta MaxFilter
helps but modifies a lot the recordings.
Averaging Never use this to average across subjects.

— Recommended: Estimate the sources for each
run separately, then average in source space.
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e Source space: Cortex or full head volume

 Forward model: Overlapping spheres (MEG)
OpenMEEG BEM (EEG)

 |nverse model: Minimum norm estimates
Beamformers
Separately for MEG and EEG

Sources

Sensor space Source space

Py
= N
® n'e v
ry "
Brainstorm
‘ e



e The MNE model requires an estimation of
the level of noise of the sensors

* Noise covariance matrix = covariance of
segments that do not contain any
“meaningful” data

* Empty room, pre-stim baseline, resting

Sources
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Sources

MEG
Amplitude (fT)

EEG

MEG sources

Famous faces

-1.8 ms

Amplitude (V)

Time (s)

No units No units

Brainstorm




Sources

Regions of interest at cortical level (scouts)
Subset of a few dipoles in the brain
Group of vertices of the cortex surface

] Recordl Filterl Surface| Scout [Tl

Y] v Atlas ~ Scout v Sources

=
=

units)

Amplitude (No units)

Amplitude (Mo units
Amplitude [(No

Amplitude (No units)
Amplitude (No units)

Amplitude (Mo units)

%
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* Dipole scanning
Compute a distributed source model, then find
the most significant dipole at each time sample.

* Dipole fitting (FieldTrip)
Non-linear search of the dipoles that minimizes
the residuals (data explained - recordings)

4| 3D: Stat/Surf_constr... (S={s=k

Sources



Morlet wavelets

l
NN

el =)

|
|
&
=
p———

(=
\ \ o 0z 0.4 0.6 0. 1,
Time: 1000.00 ms

W’WWW Hilbert transform + band-pass fitter

(| "J it u |U|‘ | |-| | gammaz

gamma-

beta

Time-frequency




Other measures

 Phase-amplitude coupling

140
1
g 120 6
$ o
< 10
2
e
=
-
> 3
v
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0
5 10 15 10?
Frequency for Phase (H2)

'mn"."' PiT 1 AN
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) Wtz Subject02/@ramsubj002_spontancous 20111102 01 AUX/Canolty maps4005-600511. = MO MR
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Single subject

* Connectivity measures

~ sjod[Eauoi
frontalpole R

PR
n'a"‘d L oguiat® R
-‘o;amg

. petet <
— 1sthmus€'l“9"‘tale
Precuneus [ & precuneus R
temporalpole R
entorhinal g

(s1akl il 015 L
temporalp .
S“Perionampm.ar R

Lunericremporal
SURETE rortinal L

Per;
Cleating .
Faleraloccﬁpitaj L
o [EudiooolEsSiel

Other measures

Correlation
Coherence

Phase locking value
Granger causality




Project to template

(sources only)

% Statistical tests

Normalize
(TF and sources)

Low-pass filter

Subject averages

Averaging ﬁ Weighted avg
Sources

Time-frequency

Run averages

N subjects x M runs N averages
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e Registration of individual sources on a template

o -0l x| ) MEG/3D: Default subject/Lefl
Project Y N i &7 EoN
: £ . . o 35

Subject 1

|:> Group analysis

Average
Contrast

Subject 2

Individual Standard
anatomy anatomy
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Using FreeSurfer registration
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Using BrainSuite registration
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* Contrasts between subjects or conditions
* Parametric t-test

e Cluster-based non-parametric tests
 Exportto: SPM, R, Excel, SPSS, Matlab...

| F‘.&n:nrdl Flrt&rl Surfac&l Scl}ut| Stat l_l

Group statistics

Thresholding
p-walue threshold: 0.05

Optionz
Multiple comparizons:
(") Uncorrected

(| Bonferroni

i@ False discovery rate (FORJ

Control ower dimensions:
1: Signals

[V] 2: Time

3: Frequency

Brainstorm ’



 When scripting the analysis, we recommend you always
check visually the following items for each run separately:

Quality control

MRI/sensors registration

PSD before and after filters

SSP and ICA component topographies
ERP/ERF: Sensors time series

ERP/ERF: Sensors topo of primary response
ERP/ERF: Sources of primary response

Any other metric of interest

/Avg: Avg: Famous, Power, 6-60Hz (6) | ersd: EEGO70

&
'y
20
)

20
40
-0

© S I
o7
2 o 02 04 08 08 %

Time: 15273 ms.
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Quality control

Execution reports with snapshots saved in HTML

TuteorialGroup ~
%8B
% TutorialGroup (subjects) ol

B-ad Group analysis

:'@ Common files

-8 intra-subject

- Awg: WAvg: Avg: Faces (16 files) | low(32Hz) | tim
-BR Awvg: WAvg: Avg: Famous (16 files) | low(32Hz) | i
- Awg: WAvg: Avg: Scrambled (16 files) | low(32Hz)
-B Awvg: WAvg: Avg: Unfamiliar (16 files) | low(32Hz) |
- B Faces - Scrambled

- Famous - Unfamiliar

~{g2 mean(JFaces-Scrambled]) | MEG

> mean(Faces-Scrambled]) | EEG

620 mean(JFaces|}-mean(]Scrambled]) | MEG

--§Z mean(JFaces|}-mean(]Scrambled]) | EEG

Sﬁr Faces - Scrambled: Cluster t-test EEG

Sﬁ Famous - Unfamiliar: Cluster t-test EEG

s@r Faces - Scrambled: Parametric t-test

Sﬁ Faces - Scrambled: Permutation t-test

S@T Famous - Unfamiliar: Parametric t-test

55 |Faces-Scrambledi=0; Parametric Chi2 test | MEG
Eﬂﬁ log(lFaces-Scrambled|=0: Parametric Chi2 test | ME
55 |Facesl=|Scrambled|. Parametric t-test | MEG

qﬁ{ |Faces-Scrambledi=0: Parametric Chi2 test | EEG
EE)’ log(IFaces-Scrambled|}=0: Parametric Chi2 test | ME
Eﬁ{ |Faces|=|Scrambled|: Parametric t-test | MEG

L

+ % | | Clear history

Start: 25-Jan-2013 17:25:24 Elapsed: 9m 565

0 errors and 3 warnings

process_import_freesurfer

process_import_data_raw

Errors detected in the events of the AUX file (markers at the
beginning of a trial): 25-1an-2013

17:26:36

[No input]

process_sin_remove

Subjectd1/@ravsubjo01_somatosensory_20111109_... | Cannot overwrite native files. fg:;’.‘j’ma
process_evt_detect_eog

25-Jan-2013
17:33:31

info | Subjectd1/@rawsubj001_somatosensory_20111109_... EEGOS8: 30 events detected in 2 categories

process_ssp_sog

procass_import_dats_avant

* | (=] Clear history
info | Subjectdi/@rawsubj00i_somatosensory_201 2

Snapshots

process_baseline
process_timeoffset
process_noisecov
process_average
process_snapshot
process_snapshot
process_headmodel

process_inverse

2 files [...]

TInitial files

[Mo input]

Intermediate files

Subject01/@raveubj00l_somatosensory_20111109_01_A) k AT~
Subject01/@raveubj00l_somatosensory_20111109_01_A) ©1 0% o oos o1 0% 02 0
Subject01/left/data_average_130125_1734.mat oL <
Subject01/left/data_left_trial001.mat [deleted]
Subject01/left/data_left_trialoo1_bl.mat [deleted]
Subject01/left/data_left_trial00i_bl_timeoffset.mat

-- Subjecto1/right/data_sverage_130123_1234.mat

Subject01/left/data_left_trizl002.mat  [deletad] A
Subject0i/left/dsta_|eft trial002 _bl.mat [deleted] 50
Subject0i/left/data_left_trial002_bl_timeoffset.mat
Subject01/left/data_left trialo03.mat  [deleted] 3
Subject01/left/data_left_trialooz_bl.mat  [deleted] g
mrte e W p— %

94 06 0 o 01 ol 0z
Time 69




Add your code to Brainstorm

* Direct manipulation of the files in Matlab
e Use the menu “Run Matlab command”

* Write a plugin:
— Well documented API
— Lots of example (170 functions written as plugins)

 Examples of recent external contributions:
— MVPA decoding (Oliva, MIT)
— Microstate segmentation (Cacioppo, UChicago)
— Eyetracker/EEG synchronization (Uni Freiburg)
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e 15,500 users registered on the website

b
\

Find users next to you

1 N 2. 164

Location: montreal

josieannebertrand UQAM, Maontreal EEG post-doc
timothynest Montreal, McaGill MEG, fNIRs research
Clara Moreau Montreal MEG stagiare

2013
2013
2013
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* Online tutorials:

30-hour self-training program

* Active user forum: 150 posts/month

e Daily updates:

¥ Brainstorm

Software
Introduction
Gallery
Download

Installation

Users
Tutorials
Forum
Courses
Community

Publications

Development

What's new

Get started

750 downloads/month

Starting a new study

1. Create a new protocol

2. Import the subject anatomy

3. Explore the anatomy

Reviewing

4.
5.
6.
7.

Channel file / MRI registration
Continuous recordings
Multiple windows

Event markers

Pre-processing

8. Stimulation delays

9. Select files / Run processes

10

13

. Power spectrum / Frequency filters
11.
12.

Bad channels

Artifact detection

. Artifact cleaning with SSP
14.

Additional bad segments

Epoching and averaging

15.
16.
17.
18.
19.

Import epochs
Average response
Visual exploration
Colormaps

Clusters of sensors

Source modeling

20.
21.
22,
23,

Head model
Moise/data covariance
Source estimation

Scouts

Advanced processing

24, Time- frequency

25,
26.
27.
28.

Difference
Statistics
Workflows

Scripting

# Forum # BrainStorm3 # Open discussion

+ Post New Thread

Forum: Open discussion

Title / Thread Starter

=2

{

pRE

D Empty scout time series
Started by danibeen, Yesterday 18:57

D Coordinates of dipoles in inverse model
Started by d34905y, Yesterday 22:34

B noise covariance
Started by d34905y, Yesterday 21:14

B Import ECoG contact positions with MNI coordinates
Started by mheers, May 6th, 2014 16:42

[ ee6: Blectrical potentials are not in right electrodes
Started by danibeen, May 6th, 2014 21:50

~ Paae 1 of 33 E
15/16/17( 1811912021
30 31 32 33 »  lastk

Forum Tools»  Administrative v  Search Forum>  Inline Mod ¥

Replies / Views Last Post By

Replies: 1
& Views: 9

Replies: 1
Views: 8

Replies: 2
Views: 11

Replies: 4
Views: 69

Replies: 2
Views: 27

2131451617 18(1911001311011211131114

22(23(24(25( 26|27 |28 | 29

Threads 1 to 20 of 648

Francois
Today, 00:11 0 =

Francois
Today, 00:00 @ =

d34905y
Yesterday, 22:30 @ =

mheers m
May 9th, 2014, 23:35 @

danibeen ]
May 9th, 2014, 19:42 @

Find us on

facebook.
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Investigators

Geeks

Andlll

® Sylvain Baillet
&M VNI

Richard Leahy
uscC

John Mosher
Cleveland Clinic

Francois Tadel
Inserm Grenoble

Martin Cousineau
MNI

Matti Hamalainen
Ghislaine Dehaene
Antoine Ducorps
Denis Schwartz

MEG @ McGill

Elizabeth Bock
MEG engineer

Guiomar Niso
Post-doc

Soheila Samiee
PhD student

Jeremy Moreau
PhD student

Peter Donhauser
PhD student

Key collaborators

Dimitrios Pantazis
MIT

Alexandre Gramfort
Telecom / Neurospin

Anand Joshi
uscC

Hossein Shahabi
UuscC

Esther Florin
Univ Hosp Cologne

Anne-Sophie Dubarry
Aix-Marseille Univ

). Rey Ramirez
. UW
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Oddball auditory task (Dec 2013, MNI, McGill)

* Binaural stimulation with intra-aural earphones

e 200 standard beeps (400Hz) + 40 deviant (554Hz)

e |nter-stimulus interval: Randomin [0.7-1.7]s

e Subject taps the right index when a deviant is heard

e Acquisition at 2400 Hz - Downsampled at 600Hz

e Recorded on CTF 275 MEG sensors
+ 2 EEG (Pz,Cz) + 26 MEG reference sensors
+ EOG + ECG + STIM + ... =302 channels

* 6 minutes of recordings
 MRI processed with FreeSurfer 5.3
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