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Goals Introduction

Localize the EEG sources of experiments of interest| | Source localization in EEG: Estimate the cortical sources behind the signals recorded at the sensors.
with high spatio-temporal resolution using the

- lll-posed inverse problem: Additional spatial constraints need to be applied on the activity
method S4 « Spatial Sparsity in the Source Space| | distributions of the cortical sources.
[1] ».

Head Model EEG
Two classical methods :

- Show the Interest of the approach to the

Inverse problem
exploration of the visual system.

<> FACEP : Use of the spatial [ :
constraints of the fMRI to constrain the : | —
Our method (S4) inversion of the head model G _. Forward model
« Localizers » experiment (sensors space). X=6.]+ ¢
EEG + Eye-tracking fMRI + Eye-tracking > MSPBE : Bayesian EEG/fMRI X: EEG signals [n sensors * t timesamples]
. . G : Gain matrix [n sensors * m vertices] (head model)
Integration method on the same

J: Cortical sources [m vertices * t timesamples]

experiment (sensors space). ¢ : Noise activity unrelated to the task

Combinaison:
S4 method

| Experiments of interest + « Localizers »

Spatial filters (W[, ) - « Localizers » (EEG + fMRI) : To localize the
l primary visual areas V1-V2, the area V5 and

EEG + Eve-trackin - Intra-saccadic motion perception the FEF. i g
y J - Saccadic choice task | | /
Experiments of interest 2 Experlm_ents., of Interest (EEG) Exp_ected Magno " Vertical diabolo Horizontal diabolo Resting state
T braln aCtlvathnS OCCUrs In reglons preV|OUSIy Dynamic stimuli divided into 4 blocks presented 2 or 4 times.
To = I I : : : Task of the subject : T button when the color of th tral point ch
> Good spatio-temporal localization (based on Wloc)' delineated by « Localizers » experiment. ask ot the su Je(lgiabo(l)ozr)ec?rsfgllo?/v ?;ewmgcingergg gg ichIt ( rsac;]r; )ra point changes
From S4 applied to « Localizers » to experiments of interest Evaluation Metrics
EEG « Localizers » - F1-score on B,,. according to the activation threshold.
h - g I * '. : =N ‘r‘ — . " Il
reprSeCseenrtna?ité)Cn of O S F1-score = (2 X I;:Z‘;‘;i: ::zu )
B activations duringa 4= | '
V1 « localizers » task.

- Energy percentage on J;,. in the a priori spatial map from fMRI.
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For the first “GEVD” source (15t

column): Spatial filtering for the Results
visual area V1 and the area V5.
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Based on the first “GEVD” source in EEGand a =0.9:
- Visual area V1:

* Best F1-score (0.26) with a threshold ¢ = 0.4
* Precision =0.27 and recall = 0.25
* 16 % of energy in V1 (9 % in right, 7 % In left)

Step 2 : Find By,

(Optimization under constraints)
_

Appe = G. By,
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< 2 03 £=0.4, Max F1 = 0.26667
NI SO AN inimi 2
s . subject to ||A;oc — G. Byocll (5 Sensors space y S
Cortical sources space +,|P.By |l < & sl ha
; 2111 Bloc L2 0.2t 7 Nl
1 8 Sl IR
fMR| « Localizers » : diag(P) = D B
(1 — a) +a.SM = Tt TTRER
B, Spatial maps of active a = Confidence parameter in the SM from fMRI : 'Hﬂ: ‘ %%%%f
: : e WL S
sources obtained by constraints of SM SM wEi=s e
parsimony and localization in fMRI Vi £ . | | | | | NS jy
(top: area V1 and bottom: area V5). 0 02 04 06 08 1
Threshold (£) ~Inactive
. . . Spatial Map from fMRI
Experiments of interest in EEG - Area V5: " IResults S4 with threshold ¢
T T :
J1 = Bioc - Wiy - X » Best F1-score (0.38) with a threshold € = 0.2
Y EEG sianals ment of interest | - e * Precision = 0.73 and recall = 0.26
I signals from experiment of interest [n sensors * t timesamples A priori spatial maps (SM. ) from fMRI for the : . :
 Cortical " ent of inferest m vertices * ¢ f | Prot 5P PS (SMioc) » 35 % of energy in V5 (23% in right, 12% in left)
J1: Cortical sources from experiment of interest [m vertices iImesamples]  visual area V1 (yellow) and the area V5 (red). :
ha.  £=0.2,MaxF1=0.38889 D En
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- Apply the results of S4 to the experiments of interest : Intra-saccadic motion 0 g AN Sl s St SV
_ _ _ Q O RS RIS S AN
0.2 oo OO O S PP P,
perception and Saccadic choice task. & ream— ) R,
Vi K R P ST, j Py
_ _ . LSk et SN S
- Test the S4 method as a function of the confidence parameter (a) that we have In 0.1 U S S i PSSR sat
: : S Rl e
s iy e g o e e
the spatial map resulting from the fMRI. W) AN
0 02 04 06 08 1 ‘ Ny
. a . R '.r" MV i y
- Compare S4 with a reference method such as Multiple Sparse Prior (MSP).

Threshold (£)
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