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light in the near infrared range, to measure the local changes in Fig. 2. Channel configuration in simulation for two scenarios. i
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the oxyhemoglobin and deoxyhemoglobin concentrations

associated with brain activity.
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Combining high-density array EEG with fNIRS in a multi-modal
imagin setting, would enable observing the brain function ‘ | Fig. 6. Overview of data analysis procedure.
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In this work, through simulations and experiments, we investigate
the impact of different arrangements for co-positioning of EEG Fig. 3. Left: simulated dipole cluster (radius = 1 cm) on the cortex, with its centre located

electrodes and fNIRS optodes on some aspects of multi-modal under “C5”. Centre: Projected topography of the scalp field potential. Right: Recovered
analysis dipole activation topographies on the cortex, using aligned configuration (top) and

proximity configuration (bottom).
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EEG-fNIRS Electrode-Optode Arrangements Experimental Procedure Fig. 7. Barplot: group-level activation indices for each Fig. 8. (a) group-level differential

frequency band and each EEG electrode, 3D brain SPectrograms, (b) maps to identify

T ' - 10 healthy male volunteers activation map: group-level activation patterns based on the No-Go-specific power, and (c)
- EEG electrodes and fNIRS optodes can be co-positioned in three y GLM using A[ﬁb%{ | signals. P thresholded group-level differential

L - EEG (Brain Vision): e (e spectrograms.

- integrated: where the EEG electrodes are co-located with fNIRS - 32 channels Table 1. Paired-sample one-tail student’s t-tests (* p<0.05, ** p<0.01)
optodes (Fig. 1-a) - 5 kHz sampling rate
Fpz 3 2217 % 2930 %% 0219  -1.157  -1.794  2.576%

-_proximity: where the EEG electrodes are placed in the proximit - fNIRS (NIRx-NIRScout): AFpl 55 0631 2960 % 2357% 0795  2.186* 2461+

of fNIRS channels and optodes (Fig. 1-b i} Par=" 4 | \ — AFp2 5 2441 % 3.034% 2.699% 2.699% 1806  3.312 %
P ( J ) 8 sources, 8 detectors | I 57 AFz . 0.980  2.932%% 2,627 % 2.090%*  2.203% 2294 %

- aligned: where the EEG electrodes are placed half the distance - 14 channels | 7 S | s ﬁilh 575 ?6966261 ;2;(2) gggg ;;ﬁ _2(,)1:;;8* iiﬂ
from the source and detector positions (Fig. 1-c) - 12.5 Hz sampling rate & o ‘ - 621 2. - . . .
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Channel to Compare  Label Scalp Distance to Fpl (cm) Delta Theta Alpha  Beta Gamma Total
AF7 3.5 1.590 2,641 %  0.013* 2,204 * 1.451 2912 **
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Fig. 4. Experimental setup.
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o EEG Electrode The outcome of this study can be used as a guideline for
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_ ( ) - Fig. 5. Go/No-Go task. designing and planning EEG-fNIRS multi-modal experiments.
Fig. 1. Possible EEG Electode/fNIRS optode configuration.




