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The Cogitate consortium aims to test 

the Global Neuronal Workspace 

Theory (GNWT) and Integrated 

Information Theory (IIT). In Experiment 

2, this was done by employing an 

attention-demanding task to evaluate 

brain responses to seen and unseen 

processed visual stimuli. Using 

magnetoencephalography (MEG) and 

functional magnetic resonance imaging 

(fMRI), we tested the theories’ 

predictions about decoding of content 

(category and location) for physically 

identical stimuli that were seen versus 

unseen.
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Neural Decoding of Conscious vs. Unconscious Visual Stimuli: 

Testing the Global Neuronal Workspace and Integrated Information 

Theories
Ling Liu1,2, Zvi Roth3, Oscar Ferrante4, Aya Khalaf5, David Richter6,7,8, Yamil Vidal6, Ole Jensen9,4, Huan Luo2, Floris P de Lange10, Hal 

Blumenfeld5, Lucia Melloni11,12,13, Michael Pitts14, Liad Mudrik15,16

• MEG decoding results confirmed GNWT’s predictions during the 250-500 ms time window. 

Conscious content as well as the seen-vs-unseen difference was decodable in PFC. 

• fMRI results show significant decoding of category and location for seen trials within the 

precuneus and the left frontal cortex while decoding for unseen trials remained at-chance 

across all prefrontal regions. When directly comparing decoding accuracies for seen versus 

unseen trials, decoding location was significantly higher in seen trials in right prefrontal 

cortex and ventral visual cortex. Category decoding was not significantly higher for seen 

than for unseen trials anywhere in the brain.  

• In line with IIT’s prediction, combining posterior and PFC regions did not show any 

improvements to decoding performance compared to the posterior region alone (in both 

MEG and fMRI). 

• Together, these results confirm GNWT's critical prediction and IIT's non-critical one, while 

provoking further investigation into why decoding of content in the PFC was found to be 

weak (in MEG) and non-existent (in fMRI).

MEG decoding
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MEG   isibil ity  decoding(PFC)

fMRI decoding

MEG: Temporal generalization of 
decoding at dAT task (Location/PFC)

fMRI: visibility decoding

fMRI: decoding  at dAT task (location)

Non-critical!Critical!

MEG: cross task decoding with and without frontal areas

fMRI: cross-task generalization, dAT to AT

MEG: decoding at dAT task (PFC)

MEG: cross task decoding (PFC)

MEG: cross task temporal generalization decoding of location (PFC)
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decoding with eye tracking data

*** Follow up analysis also ruled out leakage concerns

MEG: cross task decoding (Posterior)

*** the same pattern was found for AT to dAT
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