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Temporal stability of visually selective responses in intracranial field potentials from the human occipital and temporal lobes
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Abstract: Intracranial field potentials (IFPs) measured using electrocorticography (ECoG) from electrodes in occipital and
temporal regions in human epilepsy patients have been shown to contain significant information about visual object
categories and exemplars. Evaluating the degree of stationarity, or similarity over time, of the visually selective IFP
responses is important for studying plasticity of neural responses, and for potential use of ECoG in brain-machine
interfaces (BMls). Here, we quantitatively assessed the stationarity of IFPs while 19 subjects were presented with brief
flashes of grayscale images belonging to one of five different categories, across two or more sessions separated by hours
or days.

We considered electrodes that showed robust visual selectivity as assessed by the probability of reliably discriminating
across different categories from the IFP responses. These electrodes were typically located in the inferior occipital gyrus,
the inferior temporal cortex and the fusiform gyrus. We found that IFP responses were generally stationary within and
across sessions. To quantify the degree of stationarity, we evaluated the accuracy for decoding the presented image
category, or the Pearson correlation of the values of IFP waveform features such as amplitude and max/min time across
sessions. Significant decoding accuracy could be achieved by training classifiers using IFP data from one session and
then testing using data from another session, further indicative of the general stationarity of the IFP response.
Nevertheless, the correlation of decoding accuracy was stronger when using data from within a session for training and
testing, as compared to using data across sessions. Finally, the preferred exemplars for any selective IFP channel, when
multiple exemplars per category were presented, were significantly more similar across sessions than those predicted by
chance.

These results establish a baseline in the stationarity of the IFP response selectivity within and across sessions, which can
facilitate the application of IFPs for studying cortical plasticity and also for BMis.
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