DIPFIT and model co-registration

1. Co-register electrodes with model
2. Demonstration
3. Autofit, plot dipoles, fine fit

4. 3D headplot co-registration
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Finding dipole locations

Laplacian

FMRIB Tools

Grand average datasets
Locate dipoles using LORETA
PCA plugin

* v v v

File Edit WELIEN Plot Datasets Help
41 Change sampling rate
L Filter the data 3
Fileng  Re-reference ot
Chan Feject continuous data by eye
Frams  Extract epochs
Epoch )
I
Bl Femowve baseline
Samp Run ICA
Epocl  Remowve components
Epoct ) -
A\rer4 Automnatic epoch rejection
Chan Reject data epochs »
ICAW,  Reject data using ICA »
Datasl | ,cate dipoles using BESA »
Locate dipoles using DIPFIT 2. x

Head model and settings

Coarse fit {grid scan)
Fine fit {iterative)
Autofit (coarse fit, fine fit & plot)

Plot component dipoles
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Co-register to model

I Swartz
Center for
Computational
Neuroscience

Dipole fit settings - pop_dipfit_settings()

Spherical Four-Shell (BESA .

jlabfplugins fdipfit2. 2 standard _BEM/ standard _rmri.mat Browse Help
lugins/dipfit2. 2/ standard _BEM/alacfstandard _1005.alc Browse Help
Manual Co-Reqg. _|Mo Co-Req.
List
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Co-register to model, cont'd

omputational
Neuroscience

coregister()

File  Edit Miew |nsert  Toals

coregister()

Desktop  Window  Help

~ File  Edit

Wiew Insert  Tools  Deskiop  Window  Help N
Healp mes Help mea
Funct, hel Funct. heIH
s
find = T
- E - e
Mesh off‘ Mesh oﬂ"

]

F"“"‘
. re

Mo right {rmm} 0 Pitch (rad)

0 Resize =} [99.05  Alian fiducials | Meve right {mm} 0 Pitch irad) 0 Resize 1 [ 9905 Align ﬂducia|S‘
Mave front {mm} Rall (rad) Resize iy} [99.05  ‘Warp montage | Move frent{immi[— g Foll (rad) 0 Resize fyt [ 9905 ‘Warp montage |
Mlove up {rrm} 0 Yaw (racl) 0 Resize iz} [99.05 rCance | ok Move up immi 0 Taw (rad) 0 Resize {z} [ 99,05 Cancel | 0Ok |
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Perform translation of electrode positions

coregister()

Wiew  Insert Tools  Deskiop  Window  Help N

Help mea

Funct. heli

coregister()

File  Edit

Wiew Insert Tools  Deskiop

Mowe right frm} Fitch (rad) Fesize {x} [ga g5 Alian fiducialsi Move right frnm} 0 Fitch (rad) 0 /
Mevve front {mm} 0 Roll (rad) Fesize iyt [ga g5 Ware montaqei Mcrve front {mim} 0 Roll (rad) 0 /
Maowe up {fmm} 0 Taw (rad) Resiza {z} [ g9 ag gﬁ“i Qi Maove up {mim} 0 Yaw(radj‘ ~1.571

Window  Help

Resize {x}

Resize {yi
Resize {z}

Shars g

enter for
Computational
Neuroscience

- |

Help mea

Funct. heli

99.05 _Align fiducials |
99.05  ‘Warp montage |
33,05 Canceu Ok J
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Perform translation of electrode positions

caregister()

File Edit ‘iew Insert Tools Desktop Wwindow  Help ¥

HeIE me‘
Funct. heIH

Computational
Neuroscience

Requires a shift toward back of the head
AND

an expansion along the X-axis

caregister() caregister()

File Edit  Yiew Insert Toals Desktop  Window Help N Aiew  lnsert Tools Deskiop  Window  Help

"_' N e Funet, heli Fu_ﬂnct. hal
'-—' - # F'%
L : - t .
Iesh off‘
Mavva right {rmrm} 0 Fitch (rad) 0 > ——— Pitch (rad) 0 Rasiza {x} 108 Align fiducials‘
Move front {mm}[ g Roll (rad) 0 Resize (7 | 99.05  Warp montaqe‘ —132 Foll (rad) 0 Resize {v} [ 49,05 Warp montage‘
Move up (mm} [0 (Eait EEGTAB NG IRNDE Septzpelba k. i - J0lie OWOIPL Did e mEAmig [99.05 Cancel| Ok |




Perform translation of electrode positions

File  Edit  \iews

Iesh off‘

Insert  Toals

Maove up {mm}

Des

crat:

B
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-1z

0
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Rz
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!"'

Window  Help

Resiza {x}
asiza {y
Rasize

05

QE 99,05 ar
99,05 Cance‘ Ok‘

N

Halp me

Funct. heli

Align fid ucials.‘:

montage

File  Edit Wiew

Mesh oﬂ"

Insert  Taoals

Maowe right {mm}

coregister()
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e
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 Titch (rad)
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Window  Help

Computational
Neuroscience

™

Halp me

Funct. heIH

Resize iz}

Resize jxi 12
asize {y} D T =
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Cance

a0
99,05

Align fiducials‘
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Confirm electrode transformation

v
/
I Swartz
Center for

Computational
Neuroscience

Dipeole fit settings - dipfit_settings()

Spherical Four-Shell (BESA)
Eoundary Elernent Model (kNI

Browsa Help
Browsea Help

_ Mo Co-Reyq,

List

Novice EEGLAB Workshop, Sept 22, 2011, Mallorca, Spain: Julie Onton — Dipole modeling



Alternatively, warp to standard montage

Compulatlonal
Neuroscience

Select corresponding channelsto pair

File Edit “iew Insert Tools Deskiop Window Help N
L |
CheCk to see that Plot new montage Plot ref montage
S 1 - WEDGS R 1 - LPA -
electrodes are 5= = e N
3-Fz ->25- Fz 3- Nz =
4-F4 -»25- F4 4 - Fpl |
correctly matched 5 — HEOG 5~ Fpz
& -FC5 -=31-FCE G- Fpd
JF-FC1 -»33-FC1 7 - AF3
8-FCZ -»35-FCZ 3 - AFY
9-FCh -=37-FCk 9 - AFS
10-T7 -»41-T7 10 - AF3
o7 11- C3 ->43- 3 11 - AF1
12 - C4 -=47 - 4 12 - AFz
= 13- Cz -»45- Cz 13 - AF2
14- T8 ->45- T8 14 - AF4
15 -CP5 -»53-CPS 15 - AFe
16 -CP1 -»55-CFL 16 - AFE
17 -CP2 -+ 57 - CP2 17 - AF10D
15 -CPo -» 5% -CP& 18- F3
19- P -»63- PF 19- F7
20- P3 -»B5- P3 20- F5
21- Pz -»67- Pz 21- F3 -» 2-F3
22-P4 -»05- P4 22-F1
23- P8 -»71- PR 23-Fz -» 32- Fz
24 - PO7 -» 74 - POV 24 - F2
25 - P03 -» 76 - PO3 25-F4 -» 4- F4
M h Bireh q R 26 - POz -» 73 -POz 26 - F&
ove right {mm itch (ra asiza {x i i i 27 - P04 -» 80 - PO4 27 - F8
ght{mm} [ g {rad) [ g ze b} [93.05  Align fiducials | 2 - Foa > 80-rod S
Mowe front {immi[ o Rall (rad) 0 Resize {y} | FERE I Warp montage 29- 01 -»84- 01 29-FT9
. - 30- 0z -»85- 0z 30-FTF
Mowve up {mm} 0 Taw (rad) 0 Resize {z} [93.05 Cancel| Ok 31- 02 -»86- 02 — |31-FC5 -» 6-FC5 -
v |37 - FC3 i
—
Pair channels Clear this pair
stats tOOIbOX reqUIred Clear all pairs Auto selact
for warping Cancel Ok
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Check coregistration with model

Compumlonal
Neuroscience

coregister()y

|

Desktop  Window  Help

z Halp me J
Funct, helﬂ

File Edit Yiew Insert Tools

e
e 1
W h

® 2@ 4 4 g an®

0  Resizeix} [ 108 Align fiducials |
Resize iy} | a0 Wiarp montage
tzt [99.05 Cancel | Ok

Movva right fmm} 2 Pitch (rad)
Morva front {mmi[ _q2 Reall (rad) 0
Movwa up {mm} 0 Taw (rad) [_1g71  HResize{z
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EEG.dipfit structure

>> EEG.dipfit

ans =

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

coord_transform:

Center for-
Computaﬂonal
Neuroscience

[1x76 char]

[1x71 char]

[1x83 char]

[1x33 double]

'spherical'’

[1x33 struct]

32

[1x1 structl]

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

From head model transformations
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DIPFIT and model co-registration

1. Co-register electrodes with model
2. Demonstration
3. Autofit, plot dipoles, fine fit

4. 3D headplot co-registration
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DIPFIT and model co-registration

1. Co-register electrodes with model
2. Demonstration
3. Autofit, plot dipoles, fine fit

4. 3D headplot co-registration
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Autofit equivalent dipoles

/Do

R *.-"é‘ Center for
Computatlonal

’v Neurosclen(e
&\?

) EEGLAR vE.0b
ke Eait e Plot Datasets  Hel . Component indices | 1:71
¢ . ° o Rejection threshold RY (%) | 100
21 Change sampling rate Remove dipoles outside the head ]
Filter the data L] Fit bilateral dipoles (cheack) ]
: - Flot resulting dipolas (check)
Filenz Re-reference st diool | - . P . : - S
Chani  Reject continuous data by eye ipplot() plotting options | normlen’ 'on Hal
Frame  Extract epochs Cancel | - | o |
Epock . ance alp
PRt Femowve baseline

Samp Fun ICA
Epock  Remove components
EP"“Q Automatic epoch rejection

Aver

Chan Reject data epochs »
1CA w Reject data using ICA »
Datas Locate dipoles using BESA ]

Head model and settings
Coarse fit (grid scan)

Fine fit (iterative)
Autofit (coarse fit, fine fit & plot)

Locate dipoles using DIPFIT 2.x%
Laplacian 3

FMRIE Tools 3

Crand average datasets ]
Locate dipoles using LORETA ]
PCA plugin 3

Plot component dipoles
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Plot dipoles

Plot dipoles - pop_dipplot

Components indices ([J=all avaliable) |
Plot dipolas within BV (%) range ([min max]) |
Background image |fdatafcommonfmatlab,-feeglabfpluginsfc
Flot summary modea

Flot adgas

Flot closest MEI slida

Plot dipole's 2-0 projections
Plot projection lines

Make all dipolas point out
Mormalized dipole length
Additionnal dipplot() options

Eile Edit “iew Insert Tools Desktop  Window Help
DEEE|(h|RaM@ 08|30
71 dipoles:

Plot one
Faap|Maxt

et

WQLLLLLL

Cancel

Prey

o EEGLAB v6.0b _ % Kee P | Prew
1

File Edit SuEEN Plot Datasets  Help »
9. ( Change sampling rate Com p: 1
) Filter the data »
) Re-referance RY: 9.92%
Filenz Bt
Chani Reject continuous data by eye }f_ tEI.l : 4
Frams Extract epochs
Epoch Tral 67
i Remowe baseline
Samp|  RunICA Zral =37
Epoch Remaowe components
Epoch X X - )
Avera Autamatic epoch rejection Dlsplﬂ.]".
Chani Reject data epochs »
1w Reject data using 1CA » Mash on
Datas ; ; . .
Locate dipoles using BESA ] ) Tlg ht e
= Locate dipoles using DIPFIT 2.x » Head model and settings

sagittal wiew
C

Laplacian Coarse fit {grid scan)

FMRIE Tools Fine fit (iterative) oronal wvie

Autofit (coarse fit, fine fit & plat)

Plot component dipoles

Grand average datasets
Locate dipoles using LORETA
PCA plugin

Top wiew

No controls
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) Figure 2

Scroll through dipoles

File Edit “iew |nsert Tools Desktop indow  Help

DEES| L QRQAO®|)E|0E |
71 dipoles:

Plot all
Feap|Mext

Menst

Prevw
Feap |Prew
£
Comp &
RY: 3.21%
®tal 3
T tal: 19
Ztal: 39

Display:

Sagittal wiew

Coronal vieﬁ
Mo controls

I

Comp: &
Ry: 3.21%
Xtal: 3
¥ tal: 19
Ztal: 39

Display:

Meash on

i

Tight view
Coranal vieﬂ
Top wiew
Wo cuntij

File Edit “iew Insert Tools [Deskiop Window Help .‘,
DZES| LQRQO®|E| 08|50 3
‘nce
IC 6 from IC B (3.2%) IC B
564

1262

| 1
Q-—4
/d

\
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Fine fit options in DIPFIT

File  Edit

—#1: |

Filenz
Chan
Frarrme
Epaoch
Event
Samp
Epoch
Epoch
Ayvera
Chan
A w
Catas

Flot Datasets

Help

Change sampling rate

Filter the data

Fe-reference

Feject continuous data by eye

Extract epochs

Femove baseline

Fun 1Ca

Femowe components

Altamatic epoch rejection
Feject data epochs
Feject data using 1CA
Locate dipales using BESA

Locate dipoles using DIPFIT 2.x

Laplacian [
FrEIE Tools ]
Crand average catasets b
Locate dipales using LORET A b
P4 plugin r

Head model and settings

Coarse fit (grid scan)

Fine fit {iterative)

Autofit (coarse fit, fine fit & plot)

Flot compaonent dipales
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Component 1o fit

dipole fit
#1 W~
#2 N

File  Edit  View [Insert Tools Desktop Window Help

Fine fit menu

Figure 6 -

DEEs| yeRame (@ 0E/=0

IC & from IC B (3.2%) IC&

-262

-064

| 3

positicn

Flot map

moment

le fit — pop_dipfit_nonlinear()

Residual wariance =

3.21%

| 28,222 -2,401 37.331

12,380 475942.653 3819304.288

[ 0.000 0,000 0,000 [

W Symmatry constrain for dipole ..
Fit dipole(sy position & moment |

Cancel |

Or fit only dipole(s) moment

Q000 0,000 0,000

Plot dipolals)

Flip {in|out)
Flip {in|out)

/2 ‘ \
oy ®
Center for-

Computaﬂona!
Neuroscience

Halp

8]
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Bilateral dipoles

‘ .i Figure 7 -0 x .
File Edit ¥iew Insert Tools Desktop Window Help File Edit ¥iew Insert Tools Desktop Window Help / AN
; S bt

Center for-
Computaﬂonal
Neuroscience

RIS = DEEAS|K|QRAMD|E|DBE|= T

A‘Qr:" . IC 6 fram IC 6 (1.2%) ICE ) IC 12 from IC 12 (34%)
Bilateral Ambiguous

Manual dipole fit — pop_dipfit_nonlinear()

Componeant to fit | P | Plot map | Residual wariance = 1.23%

dipale fit oS iticn MGrmant

#1 ~ |  -3E.066 -32,492 -4,634 |32271.382 46141,284 SRE0.224 Flip (in]out) |
#2 W~ | -35.066 32.432 -4.684 005,419 -38050.427 14094.5324 Flip {in|out)

M Symmatry constrain for dipole ...

Fit dipole(s! position & moment | Or fit only dipole(s) moment | Plot dipole(s) |

Cancal | Help | Ok |
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EEG.dipfit structure

Computatlona!
Neuroscience

>> EEG.dipfit.model
ans =

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

>> EEG.dipfit.model (1)

X Y Z
ans =

[14.9791 -86.0094 47.9448]

posxyz: [1x3 double]

momxyz: [1x3 double]
rv: 0.0288

active: 1

select: 1

Novice EEGLAB Workshop, Sept 22, 2011, Mallorca, Spain: Julie Onton — Dipole modeling



DIPFIT and model co-registration

1. Co-register electrodes with model
2. Demonstration
3. Autofit, plot dipoles, fine fit

4. 3D headplot co-registration
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Plot scalp maps in 3D

Computatlona!
Neuroscience

Headplot() warning

EEGLAER va.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-registar wour channel locations with the

Channel locations e st sl
—#1: (no d Ok

Channel data (scroll)

File Edit Tools Datasets  Help

Filename: ...I Channel spectra and maps
Channels pa Channel properties

Frarmes per ¢ Channel ERP image

Epochs Channel ERPs b
Events

Sampling rat ERF map series ]
Epoch start Sum/Compare ERPs

oot ad e Component activations {scroll)
Avarage refe

Channel locs Component spectra and maps

[CA weights In 2-D
Dataset size Carponent properties
Compaonent ERP image |
Component ERPs *

sumfCompare comp. ERPs

Diata statistics [

Time-frequency transfarms »

Awerage time-frequency

Cluster dataset |Cs
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Headplot co-registration

S a%ﬂ 2y
Center for

Computatlona!
Neu roscience

Component head plot(s) -- pop_headplot()

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

_|Usa the following spline file or structure
W Or (rejcompute a new spline file named: JhomefjuliefS01_attend 1_pos Lspl Browse | Help |

|
: |
3-0 head mesh file | mheadnew, mart M
' |
|

lMesh associated channel fila mhaadnaw, xyz Browsea |

Talairach -modal transformation matrix Manual corag.

y coregister() - 0O %

File Edit Yiew Insert Tools Desktop Window Help N 1:31

|
m TE— I Components of dataset:
Electrodes| & Funct. help| |

Ok

Mesh off |

Go through co-registration
in the same way as

with dipfit co-registration

Mowe right {mm}|
Mowve front {mm}
Move up {mm} |

Pitch {rad) [
Roll (rad) [ Resize {y} [90.87 ‘War montage
0
A

Resize {x} ['90,87 Align fiducials |

Yaw (rad) Resize {z} |
Iokcchon ©A 90’)87’){?%110_'(»\—‘,
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Confirm headplot co-registration

) coregister() =gl .

File Edit Yiew Insert Tools Desktop Window Help N ::ﬂ
‘ - Hel ne Computatlona!
‘ ‘ : Z Funct. help Neuroscience

| Mesh off

Component head plot(s) -- pop_headplot{)

Co-register channel locations with head mesh and compute a mesh spline file (done only once)
_|Usa the following spline file or structure

W Or {relcomputa a naw spline file named; Jhomefjulief 501 _attend 1_pos Lspl Browse | Help |

|
: |
3-D head mesh file | mheadnew. mat Browse
|
|

Mesh associated channel file I Bronwse
0 0 -1.5707%6 100 76 90.837264  [DManual coreg. |

Talairach -modal transformation matrix

Plot interpolated activity onto 3-D head
Caompanent numbers to plot (negative numbears invert comp, polaritias): 131
Flot titla:

Components of dataset:

Flot geometry (rows,columns) (Default [1 = near square)
-> headplotl) options (See » = help headplot):

Cancel | Ok,
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Spline file in EEG structure

Compumlonal
Neurosc ience

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

- .*v:.
'Y S
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Exercise

Novice / Intermediate
— Load ‘stern.set’

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

— Autofit IC dipoles [1:20] (slightly quicker to fine-fit fewer)
— Plot dipoles from the GUI; scroll through components individually
— Try all viewing parameters

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'

- Try purposely misaligning electrodes with model, how far off are the
resulting dipoles from the original locations?

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