
   

Supplementary Material 

Detailed description of re-referencing in EEG data 

Reference electrodes in both recording systems are shown in Supplementary Figure 1. The TruScan 

EEG (Deymed Diagnostic, Czechia) recording device uses online reference electrode AFz placed in 

the middle of Fp1, Fp2, and Fz electrode positons (Supplementary Figure 1A). In the BrainScope 

(M&I, Czechia) recording system, a reference corresponds to an average of the vertex electrodes Fz, 

Cz, and Pz (Supplementary Figure 1B). 

 

 

Supplementary Figure 1. Electrode placement in the international 10-20 system for (A) training and  

(B) validation recordings. Reference electrodes are highlighted. 

Each recorded EEG channel in the BrainScope system was offline re-referenced to make the potentials 

comparable to the TruScan EEG system. Re-referencing is a linear transformation performed by 

subtracting a new reference channel from all the originally recorded channels. Any recorded channel 

or an average of two or more channels can serve as a new reference channel (1-3). Specifically, re-

referencing of the BrainScope EEG data can be described in the following steps: 

 

1) Calculation of a new reference (𝑟𝑒𝑓𝑛𝑒𝑤), which corresponds to the position of the electrode AFz 

in the TruScan EEG device, as an average over surrounding sensors: 

𝑟𝑒𝑓𝑛𝑒𝑤 =  1
3⁄  (𝐹𝑧 + 𝐹𝑝1 + 𝐹𝑝2). 

As electrode pairs represent the potential difference between two electrodes, this new reference 

by itself is related to the original reference of the BrainScope system, i.e. [𝑟𝑒𝑓𝑛𝑒𝑤 – 𝑟𝑒𝑓𝑜𝑙𝑑], 

where 𝑟𝑒𝑓𝑜𝑙𝑑 = 1
3⁄  (𝐹𝑧 + 𝐶𝑧 + 𝑃𝑧). 

 

2) Relating the BrainScope EEG data to the new reference. Signal of the new reference is extracted 

from each EEG channel which has to be re-referenced: 

[channel – 𝑟𝑒𝑓𝑜𝑙𝑑] – [𝑟𝑒𝑓𝑛𝑒𝑤 –  𝑟𝑒𝑓𝑜𝑙𝑑]  =>  [channel – 𝑟𝑒𝑓𝑛𝑒𝑤], 

 

where channel refers to any of EEG channels stored from the BrainScope system. 
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