LEIPZIG

SUIE ST

UNIVERSITAT

Wilhelm-Wundt Instifute for Psychology

And yet they do: Alpha-blocking and early stimulus
processing play along in a visual oddball design

Norman Forschack, Christopher Gundlach, & Matthias M. Muller

Background

« Early visual processing is indexed by the amplitude of
frequency-tagged stimuli — the Stead-State Visual
Evoked Potential (SSVEP, Boylan, 2023).

« Alpha-blocking — Event-Related Desynchronization
(ERD) in the 10 Hz frequency range — is supposed to
reflect cortical excitability changes (Romel, 2008) and
was shown to be modulated by stimulus probability
(Martinez, 2015)

« Evidence linking cortical excitability and early visual
processing is mixed (Gundlach, 2020; Zhigalov, 2021)

Does alpha ERD support facilitated early visual
processing in probabilistic designs?
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Left: Trial-wise spectral decomposition captures non-
phase-locked alpha-band activity at occipito-
parietal electrodes. Right: Aloha-band temporal
modulation shows ERD for targets and standards
relative to pre-event baseline (-0.5 t0 -0.2 s).

SSVEP

Grand-average Evoked Amplitude Spectrum SSVEP modulation - averaged frequency conditions
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Left: Trial-averaged spectral decomposition reveals
SSVEP response at occipito-parietal electrodes.
Right: SSVEP temporal modulation shows increase in
signal gain relative to baseline (-0.5 to -0.2 s).

Experimental Design
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Stimulation
Procedure

event duratlon

150 ms

mean ISI 2000 ms
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A placeholder square flickered with 26.6 Hz to elicit
the SSVEP, interleaved by Standards (S) and Targets
(T). In two blocks, targets were frequently presented
(50%) or were rare (20%) but with identical trial
numlbers across conditions.

Results I

ERD varies across trials
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ERD was averaged in a window 0.25 t0 0.5 s post-
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stimulus, sorted separately for each target
frequency condition and pooled into 3 bins, where
bin 1 represents small ERD (or ERS) and bin 3 large
ERD.

ERD covaries with SSVEP

SSVEP amplitude modulation
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SSVEP modulation was averaged in a window 0.25
to 0.5 s post-stimulus for small and large ERD
separately for each target frequency condition.

Sample, Recording & Procedure

e 39 human participants (34 female, 4 male, 1 non-binary)

e age:M=24.1,SD =4.0, Range = 18-33

* Final sample after exclusion: 32

 EEG was recorded from 64 Ag/AgCl electrodes with an
ActiveTwo Amplifier (BioSemi)

 participants were informed about the color of the target
object (one out of three CIE 1976 LCh colors of equal
luminance (68, approximately 235 cd/m?)

» Colors were randomly assigned to every subject and
stayed the same throughout the experiment

 participants were trained before recording

« dot luminance was individually adjusted to result in
appr. /5% correct responses

DISCUSSION

1. ERD and SSVEP were generally larger for targets than
standard stimuli consistent with enhanced neural
processing of the task-relevant stimulus

2. Reaction times were ~26 ms slower for rare compared to
frequent targets (1(31)=-5.5, p<0.001) that may represent
the violation of established frequent standard
expectation and the subsequent shift of processing
priorities

3. Neurally, this was reflected in a larger ERD (t(31)=3.8,
p=0.001) and SSVEP (t(31)=-2.6, p<0.031) amplitudes
after rare targets potentially indicating this priority shift

4. Larger ERD correlated with larger SSVEP amplitudes
regardless of target predictability supporting that
facilitated early sensory processing and cortical
excitability play along in probabilistic environments
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