qe 1
L\l ’x\

DIPFIT and model co-registration

1. Co-register electrodes with model
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Finding dipole locations using DIPFIT in EEGLAB
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EEGLAB v6.0b

File Edit Plot Datasets Help ~

Change sampling rate

—#L(

Filter the data 4
Fileng Re-reference bt
Chan Reject continuous data by eye

Frame¢  Extract epochs
Epock
Event
Samp Run ICA

Epock Remove components

Remove haseline

i‘;::; Automatic epoch rejection
Chan Reject data epochs 4
[CA w Reject data using ICA »
Datas Locate dipoles using BESA 3
Laplacian ’ Coarse fit (grid scan)
FMRIE Tools 3 Fine fit (iterative)
Crand average datasets b Autofit (coarse fit, fine fit & plot)
Locate dipoles using LORETA v Plot component dipoles

FCA plugin b




Co-register to model
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Dipole fit settings - pop_dipfit_settings()

1lab/plugins fdipfit2.2fstandard _BEM{standard _mri.mat Browse
lugins fdipfit2.2{standard _BEM/elec/standard _1005.elc Browse
Manual Co-Req.
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Alternatively, warp to standard montage
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coregister() ’ Select corresponding channels to pair
File Edit View Insert Tools Desktop Window Help N
L 1
CheCk to see that Plot new montage Plot ref montage
1 - VEOG NN 1 - LPA -
electrodes are N T — B ey
3-Fz -»>23- Fz 3- Nz
4- F4 ->25- F4 4-Fpl ]
correctly matched 5 - HEOG 5 - Fpz
6-FC5 ->31-FC5 6-Fp2
7-FC1 ->33-FC1 7 - AF9
8-FC2 -»>35-FC2 8 - AF7
9-FC6 ->37-FC6 9 - AFS
10-T7 ->41-T7 10 - AF3
o7 11- C3 -»>43- C3 11 - AF1
12- C4 ->47- C4 12 - AFz
=\ 13- Cz ->45- Cz 13 - AF2
14- T8 ->49- T8 14 - AF4
15 - CPS ->53-CPS 15 - AF6
16 - CP1 ->55-CP1 16 - AF8
17 -CP2 -> 57 -CP2 17 - AF10
18 -CP6 ->59-CP6 18 - F9
19- P7 ->63- P7 19 - F7
20- P3 ->65- P3 20 - FS
21- Pz ->67- Pz Zilo (8 =» 2= (8
22- P4 ->69- P4 22 - F1
23- P8 ->71- P8 23-Fz -> 3-Fz
24 -PO7 -> 74 -PO7 24 - F2
25 -P0O3 -» 76 - PO3 25-F4 -> 4- F4
” bt fmm} Ritch (rad) 2 ol 26 - POz -> 78 - POz 26 - F6
ove right {mm itch (rad) | esize {x} | g T 27 - P04 -> 80 - PO4 27 - F8
g 0 0 ! | 99.05 | Align fiducials | hTE T LT
Move front {mm}[ g Roll {rad) 0 Resize {y} [99.05 WWarp montage 29- 01 -»84- 01 29 - FT9
S _— s —_— 30- 0z ->85- 0z 30 -FT7
Move up {mm} 0 Yaw (rad) 0 Resize {z} [99,05 Cancel| Ok 31- 02 ->86- 02 L 1131 -FC5 -> 6-FCS o
5 —J—J LI~dllz> _ Fc3 L~]
Fair channels Clear this pair
Stats tOOIbOX required Clear all pairs Auto select
for warping Cancel Ok
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File Edit ¥iew |Insert Tools Desktop Window Help N
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Move right {mm}[ 2 Pitch (rad) [ ¢ Resize {x} [ 108  Align fiduciaIsJ
Move front {mm}[ _12 Roll (rad) [ Resize {y} 90 @E montage |
Move up {mm} [ Yaw (rad) [_7 571 Resize{z} [99.05 Cancel Ok |




Confirm electrode transformation
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Dipole fit settings - pop_dipfit_settings()

Spherical Four-Shell (BESA)
Boundary Element Model (MNI)

Help
] Help
0 -1570796 90  99.05485 b Manual Co-Reg. | _|No Co-Reg.




Co-register to model, cont'd
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coregister() ,‘ coregister()

File Edit ¥iew Insert Tools Desktop Window Help ~ File Edit View |nsert Tools Desktop Window Help




Perform translation of electrode positions
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coregister() coregister()

Desktop  Window Help

View Insert Tools

Desktop  Window Help

View Insert Tools
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Move right {mm} [ Pitch (rad) 0 Resize {x} [99,05 w Move right {mm} [ Pitch (rad) 0 Resize {x} [99,05 W

Roll (rad) 0 Resize {y} [ 99,05 w Move front {mm}[ Roll (rad) 0 Resize {y} [ 99,05
Resize {z} [99 5 Move up {mm} 0 Yaw (rad) [Z1,571 | Resize{z} [g9,05 M Ok ‘

Move front {mm}
Move up {mm} 0 Yaw (rad) | -pif2

f=3




Perform translation of electrode positions

coregister()

File Edit Yiew |Insert Tools Desktop Window Help

Center for
Computa!ional
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Requires a shift toward back of the head
AND

an expansion along the X-axis

coregister() ) coregister()

File Edit ¥iew Insert Tools Desktop Window Help fieww |nsert Tools Desktop Window Help

Move front {mm}[ g Roll {rad) 0 Resize ty; | 99.05 12 Roll {rad) 0 Resize {y} [ 99.05

Mowve up {mm} 0 Yaw (rad) [_1577 Resize{z} [g9.05 Mm 0 Yaw (rad) [_15717 Resize{z} [g9.05 Mm

Mowve right {mm} 0 Pitch (rad) 0 ‘W Move ri Pitch (rad) 0 Resize {x} 108 M
_Warp montage || Move front {mmj| _Warp montage |
Mowve up {mm




Perform translation of electrode positions
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coregister() ) coregister()

File Edit Yiew Insert Tools Desktop Window Help ~ || File Edit Yiew Insert Tools Desktop Window Help kY

wve right {mm} 0 ch (rad) 0 Resize {x} [ 108 w Mowve right {mm} 2;>'itch (rad) 0 Resize {x 3 W
%ﬂﬂmﬂj} \f_'{_-}"‘ Resize {y} $

12 Roll (rad) 0 esize {y} [ 99,05 Move front{mm}| _12 Roll (rad) 0

90
Move up {mm} 0 Yaw (rad) [_1 571 Resize 99,05 M QE‘ Move up {mm} 0 Yaw (rad) [C7571 Resizeizt | 99,05




EEG.dipfit structure

>> EEG.dipfit

ans =

hdmfile:
mrifile:
chanfile:
chansel:
coordformat:
model:
current:
vol:

coord_transform:

A8
Center for-

COmpnaI
Neuroscience

[1x76 char]
[1x71 char]
[1x83 char]
[1x33 double]
'spherical’
[1x33 struct]
32

[1x1 struct]

[0 O -1.570796 100 76 90.87264 1 1 1]

From head model transformations
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DIPFIT and model co-registration

2. Autofit, plot dipoles, fine fit
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Autofit equivalent dipoles

File Edit

Datasets

Help

Change sampling rate

Filter the data

Re-reference

Reject continuous data by eye

Extract epochs
Remowve baseline

Run ICA
Remove components

Automatic epoch rejection
Reject data epochs
Reject data using ICA
Locate dipoles using BESA

Laplacian

FMRIB Tools

Crand average datasets
Locate dipoles using LORETA
PCA plugin

/AR

=S
Swartz
Center for
Computational
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Fit multiple ICA components — pop_m st

171

__Help_|

Head model and settings
Coarse fit {grid scan)
Fine fit {iterative)

roarse fit, fine fit & plot)

Plot component dipoles




Plot dipoles

<) Plot dipoles - pop_dipplot = | [E]| ¢

Components indices ([J=all avaliable) I |
Plot dipoles within RY (%) range {[min max]) |
Background image [/datajcommon/matlab/eeglab/plugins/c
Plot summary mode ]
Plot edges []]
Plot closest MR slide []]
Plot dipole's 2-D projections N
Flot projection lines N
Make all dipoles point out N
Normalized dipole length ~4
Additionnal dipplot() options h

Neuroscience

Figure 2

File Edit ¥iew Insert Tools Desktop Window Help
DEES | hRQANE|E|0E|= 3

71 dipoles:

Plot one |
Keep |Next

Cancel | Help | Next |
Prev |
e EEGLAB v6.0b - || X Keeplprev
File Edit SELIER Plot Datasets Help N 1
—#1: Change sampling rate L Com p: 1
. Filter the data »
: Re-reference RV 9.92%
Filenz at
Chant Reject continuous data by eye x tal: 4
Framg¢ Extract epochs
Epoct l”J | Y tal: 67
Event emove baseline
Samp Run ICA Z tal: —3?
Epoch Remove components
i‘;z:; Automatic epoch rejection DisplaY:
Chant Reject data epochs 4
ICA W  Reject data using ICA » Mesh on
Datas Locate dipoles using BESA » Tlg ht VieW
»

Locate dipoles using DIPFIT 2.x Head model and settings

Sagittal view

Laplacian > Coarse fit {grid scan)

FMRIB Tools »|  Fine fit (terative) Coronal vieM
Crand average datasets » Autofit {coarse fit, fine fit & plot) -

Locate dipoles using LORETA » Top Wiew
PCA plugin >




Scroll through dipoles

File Edit Yiew Insert Tools Desktop Window Help B

- DzES KRAN®|(E|0B|50 =

\\ N ‘nce
= IC 6 from IC 6 (3.2%) IC6

564

) Figure 2

Eile Edit ¥iew Insert Tools Desktop Window Help ‘
DEE2|(M|eaNe|€| 08|50
71 dipoles:

Plot all
Keep|Next

Next

Prev

Keep|Prev D
Confp' 6 7id
RV 3.21% _ Plotall |
X tal: 3 Keep|Next
: Next
Y tal: 19 %
Ztal: 39 Keep|Prev
Display: Corﬁp' .
_ Meshon | RY: 3.21%
Tight view | Xtal: 3
Sagittal view Y tal: 19
Coronal vieﬂ Ztal: 39

Display:
| No controls ) Mesh on |

Tight view
Coronal viev_v]
Top view
No controls




Fine fit options in DIPFIT

EEGLAB v6.0b

File Edit
—3#1: |

Filenz
Chan
Frarm:e
Epock
Event
Samp
Epock
Epock
Averq
Chan
|CA w
Datas

Tools e Datasets

Help

Change sampling rate

Filter the data

Re-reference

Reject continuous data by eye

Extract epochs
Remove baseline

Run ICA
Remowve components

Automatic epoch rejection
Reject data epochs
Reject data using ICA
Locate dipoles using BESA

Locate dipoles using DIPFIT 2.x P

4
»
»

Laplacian »
FMRIE Tools »
Grand average datasets »
Locate dipoles using LORET A »
PCA plugin »

Head model and settings
Coarse fit (grid scan)

Fine fit (iterative)

Autofit {coarse fit, fine fit & plot)

Plot component dipoles

Center for
Compu!alional
Neuroscience



Fine fit menu

/.

Swartz
Figure 6 =0 Center for
Computational
File Edit View |Insert Tools Desktop Window Help Neum‘scie"Ce
IR EEIEE

IC 6 from IC 6 (3.2%) IC8E

Manual dipdlle fit — pop_dipfit_nonlinear()

| 6 | Plotmap

28,222 -2.,401 37.331 2.380 475942.653 3819304,288 Flip (inlout) |
D 0.000 0,000 0,000 0.000 0,000 0.000 Flip (in|out) |
W Symmetry constrain for dipole ...

Fit dipole(s) position & moment Or fit only dipole(s) moment | Plot dipole(s) |
Cancel __ Help | ok |




Bilateral dipoles

) Figure 7 -

File Edit Yiew Insert Tools Desktop Window Help

) Figure 6

1 File Edit ¥iew |nsert Tools Desktop Window Help

L IDECREIHREIEE

DEES KO |(E|0E |20

IC & from IC B (1.2%)

Bilateral

) IC 12 from IC 12 (34%)
Ambiguous

Manual dipole fit — pop_dipfit_nonlinear()

| Residual variance = 1.23%

moment

[32271.382 46141.284 5880.224

Component to fit | 6 | Plot map
dipole fit position

#1 ™4 |  -35.066 -32,492 -4.684
#2 ~4 | -35.066 32,492 -4.684

W Symmetry constrain for dipole ...

Fit dipole(s)' position & moment |

Or fit only dipole(s) moment |

1005.419 -38050.427 14094.824

Flip {inlout) |

Flip {in]out)

Plot dipole(s)

=172

-345

Cancel |

Help |

Ok

Computational
Ne uroscience




EEG.dipfit structure

(74 ‘ \
a2 50
Ceme

Computational
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>> EEG.dipfit.model
ans =

1x33 struct array with fields:
POSXyz
MOmMXYy Z
rv
active
select

>> EEG.dipfit.model (1)

ans =

X Y Z
[14.9791 -86.0094 47.9448]

posxyz: [1x3 double]

momxyz: [1x3 double]
rv: 0.0288

active: 1

select: 1



Localization of activity using Loreta

(v) |(X.Y.Z)=(-3.45,15])[mm] : (0.000657189113553613) LOUKETA-KEX

+5
(2) (2)




Neuroscience

https://sccn.ucsd.edu/wiki/LORETA for EEGLAB

® © (8) LORETA plugin for EEGLAL X Person 1
< C' @ Secure  https://www.youtube.com/watch?v=amttvN_Sb6A Q w l& @] I’n l?]
i Apps () Qwant G Google ¥ Google maps ¢ B Sofiaemail @ MyYoutb M Math [aVLeili & JAST Japan Israel [ig Actiwit ¥ Jira 3 PJ mask » [ Other Bookmarks

3 YouTube * Rechercher Q O ﬁ

Using the LORETA 2.0
plugin for EEGLAB

Arnaud Delorme, PhD

LORETA plugin for EEGLAB
293 vues
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DIPFIT and model co-registration

3. 3D headplot co-registration
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Plot scalp maps in 3D

[l
anp Y - |

Compulaﬂonal
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Headplot() warning

EEGLAB v6.0b headplot() must generate a spline file the first
time it is called or after changes in the channel location file.
You must also co-register your channel locations with the

) head template.
Channel locations
—#1: (no d Ok

Channel data {scroll)

File Edit Tools Datasets Help

Filename: ...[ Channel spectra and maps

Channels pe Channel properties
Frames per ¢ Channel ERP image

Epochs Channel ERPs »
Events
Sampling rat ERP map series »

Epoch start SumjCompare ERPs
Epoch end (=

Average refe
Channel locz Component spectra and maps

Component activations (scroll)

Dataset size Component properties

Component ERP image

Component ERPs »
SumjCompare comp. ERPs

Data statistics »

Time-frequency transforms »

Awerage time-frequency
Cluster dataset |Cs




Headplot co-registration

Swﬁ? @)
Center for

Compu!alional
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Component head plot(s) -- pop_headplot()

Co-register channel locations with head mesh and compute a mesh spline file {done only once)

_|Use the following spline file or structure | Browse | Help |
W Or (re)compute a new spline file named: fhome/fjuliefS01 _attendl_posl.spl Browse | Help |
3-D head mesh file mheadnew.mat Browse
Mesh associated channel file mheadnew.xyz Browse |
Talairach-model transformation matrix | Manual coreg.

coregister()

File Edit Yiew |nsert Tools Desktop Window Help N 1:31

Components of dataset:
Help me |
Funct. helg

Ok

Mesh off |

Go through co-registration
in the same way as

with dipfit co-registration

Move right {mm} [ Pitch {rad) [ Resize {x} [90.87 Align fiducials
Move front {mm}[ Roll {rad) [ Resize{y} [90.87 ‘Warp montage
Move up {mm} [ g Yaw (rad) [ g Resize {z} [90,87 Cancel| Ok |




Confirm headplot co-registration

(Do,
Desktop  Window Help ~ %%P?\‘
Swartz 1/

Healp me Center
Compu!aﬂonal

Funct. hel!j Neuroscience

File Edit Yiew |nsert Tools

Component head plot(s) -- pop_headplot()

Co-register channel locations with head mesh and compute a mesh spline file (done only once)

_|Use the following spline file or structure | Browse | Help |
W Or (re)compute a new spline file named: fhome/fjuliefS01_attendl_posl.spl Browse | Help |
3-D head mesh file mheadnew.mat Browse
Mesh associated channel file S Browse
Talairach-model transformation matrix [0 0 -1.570796 100 76 90.87264  DManual coreg. |
Plot interpolated activity onto 3-D head
Component numbers to plot (negative numbers invert comp. polarities): 1:21
Plot title: Components of dataset:

Plot geometry (rows,columns): (Default [] = near square)
-> headplot() options (See > > help headplot):

Cancel | Ok




Spline file in EEG structure

2D scalp map for IC 12 3D scalp map for IC 12

e« <

\ .




Exercise

Novice [/ Intermediate

Load ‘stern_125.set’

Practice co-registering electrodes with BEM model (choose
'Erase’ because this dataset has co-registration done already)

Autofit IC dipoles
Fine fit dipoles
Plot dipoles from the GUI; scroll through components individually

Co-register the head model for 3D scalp map plotting. Then plot
some ICs in 3D

Advanced

- In the Finefit menu, try fitting a bilateral dipole, what happens to the
residual variance?

- Try plotting a subset of dipoles in 'summary mode’



