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Neural mechanisms of basic functions of cognitive control
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Abstract: Cognitive control refers to the brain functions that regulate variously specific mental activities in terms of task goal, forming
the basis of goal-guided behaviors. In the last decade, our team devoted to investigating the neural mechanisms of basic functions of
cognitive control, i.e., monitoring, controlling, and switching. We published a series of papers on the temporal course of monitoring
initiating cognitive control and its mechanisms, the influential scope of controlling and new controlling mechanisms, brain networks
related to controlling efficiency, brain hubs and neural dynamic encoding of switching. This paper reviews the related studies and
further extracts their theoretical significance. In the future, more attention should be paid on causal studies, studies on functional
implementation of cognitive control, and transfer-application studies, by which we expect to deeply elucidate neural mechanisms of

cognitive control.

Key words: cognitive control; monitoring; controlling; switching; event-related potentials (ERP); functional magnetic resonance
imaging (fMRI)
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Fig. 1. Predicted and observed patterns in the study about the dynamic coding of neural representations during task switch (The fMRI
data were collected while participants performed house-face switch task. The results revealed the representation dissimilarity analysis
that was conducted with cognitive control brain areas as ROIs). 4: Graphical depiction of the predicted pattern of neural representa-
tional dissimilarities (or distances) between the four possible trial types: FR, FS, HR, and HS. Displacement to the left or right along
the horizontal axis from the point of origin reflects the adoption of an increasingly stable/reliable representation of the face task set
or house task set, respectively. The assumed dissimilarities of neural patterns are reflected in the length of horizontal arrows between
conditions, where a longer line represents greater neural pattern dissimilarity. Roman numerals are used to denote distances between
different pairs of conditions. B: The observed mean neural pattern dissimilarities (mean + SE), averaged across ROIs, are shown for
the cue and target phase, respectively, for each condition pairing. HR-HS, house repeat-house switch distance (i); FR-HR, face
repeat—house repeat distance (ii); FS-HR, face switch—house repeat distance (iii); FR-HS, face repeat-house switch distance (iv);
FS—-HS, face switch—house switch distance (v); FR-FS, face repeat—face switch distance (vi). ROIs: regions of interest. " P < 0.05.
Reproduced from Qiao et al., 2017 P,
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