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Roehe and colleagues reported EEG signatures related to implicit expectations in a face perception

paradigm.

 

In line with previous findings, expectations were related to neural activity in the alpha/beta band, which

was found to be related to subsequent neural processing of predicted vs. random faces as reflected in the

N170 ERP and the gamma - high-gamma response.

 

The article constitutes an interesting contribution to a fast-growing literature of the relationships between

pseudo-rhythmic brain activity and sensory predictions. Some of its features make it relevant with respect

to several open questions of great interest in the object perception community, and more generally in

cognitive neuroscience:

 

1) When discussing prediction mechanisms, a critical distinction is often drawn between predicting "when"

versus "what" or, in other words, between temporal and spatial predictions (e.g., [1]). In this study, the

authors made the relatively unusual choice of adopting a fixed Inter-Stimulus Interval: faces were

presented at a fixed ISI of 3s, corresponding to a presentation frequency of 0.33 Hz. Hence, the temporal

aspect of stimulation was perfectly predictable.

 

On top of this perfectly rhythmic sequence of stimuli, face identity (the "what" component in their study)

was manipulated so that a subset of face pairs were always presented contiguously, with the first (cueing)

face invariably predicting the presentation of the second (predicted) face in the next trial for each pair. The

comparison between the neural responses to predicted versus non-predicted (and non-cueing) faces

constitutes the major part of the article. It remains an interesting topic for future work to assess whether

their results are dependent on a rhythmic ISI, or whether they could also be observed in a more natural

context, where the predictability of both "when" and "what" are manipulated independently.

2) The authors reported a complex spatio-temporal pattern of alpha-beta power increases when comparing

the neural responses to predictive vs. non-predictive faces (Fig. 4), with peaks occurring shortly after the
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presentation of the predictive vs. non-predictive face, around the middle of the ISI, and near the end of the

ISI, shortly before the presentation of the predicted vs. random face.

 

It would be interesting to know whether the temporal fluctuation in alpha-beta activity could be related to

some slower rhythm, perhaps as a phase-amplitude cross-frequency coupling phenomenon with an

endogenous slow rhythm or perhaps one entrained by the 0.33Hz stimulation rate.

3) With respect to gamma band activity (GBA), the authors reported a decrease in gamma power in

response to expected vs. random faces, which is especially conspicuous some 900ms after stimulus onset

(Fig. 3). The spectrogram shown in Fig. 3A is hard to interpret though, since the greatest reduction is

observed at or near the end of the time and frequency axes. It would have been useful to extend the time

and frequency axes beyond their current limits, to show how the described phenomenon is limited in

frequency and time (e.g., [2]).

 

As currently shown, it is possible that the GBA decrease is actually a broadband phenomenon. It is also not

possible to discard a potential relationship with eye movements, which are known to increase high

frequency activity [3]. There are no reasons to suppose that expected faces would result in more eye

movements than random faces some 900ms after stimulus onset, but it might still be worth double-

checking for this potential confound. Correction for eye movements is mentioned in the Methods, but it is

not mentioned if there were differences in eye movements between conditions.

4) The time-frequency (TF) decomposition has been conducted in a manner which only preserves evoked

(or time-locked) activity, since the authors state that "Spectral power was estimated by applying FFT to a

sliding window passing through averaged trials". If averaging over trials is performed before applying the

FFT, pseudo-oscillatory activity that is not time-locked to trial onset (often termed "induced" activity) is

greatly reduced by averaging, with the result that only evoked activity is retained (e.g., [4]). This could

perhaps have been emphasized more.

 

Assessing only evoked activity could be justified with respect to the GBA, given that the authors are

especially interested in bottom-up activity which is likely to be time-locked; however, low frequency

activity probably comprises a substantial induced (i.e., non time-locked) component.

5) The authors reported that subjects were first administered an 18-minute behavioral session (without

concomitant EEG recording) to be exposed to the relevant sequential contingencies. Hence, the EEG data
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they showed reflects neural activity after subjects had already learnt these contingencies, at least to some

extent. It remains an important topic for future work to characterize the time course of the behavioral and

neurophysiological signatures underlying the implicit acquisition of these contingencies.
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