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One of the great questions in science is how our visual perception of the world is generated 

by our brain. It is known that visual information from our eyes travel in a feedforward 

direction through a hierarchy of areas in the cortex, transforming the visual information 

from simple line-like features in the first visual area (V1) to more complex features like 

faces in higher visual areas. However, there is an equally strong stream in the opposite 

direction, and the function and mechanisms of this feedback stream is less well understood. 

In this thesis we sought to investigate feedforward versus feedback processing in the visual 

cortex of monkeys performing cognitive tasks. 

By recording simultaneously in the different layers of V1 we found a characteristic 

signature of both the feedforward and the feedback flow of activity. We showed that the 

feedback input to V1 was enhanced at locations corresponding to task relevant elements of 

a stimulus, enhancing the activity of neurons at those locations. Moreover, the feedback 

input and the activity in V1 remained enhanced when the stimulus disappeared. This 

suggests that even the earliest visual area is involved in the selection of task relevant 

information, as well as in the maintenance of that information when the stimulus is absent. 

The visual cortex also generates rhythmic activity at both a low and a high frequency. We 

found that the low frequency or 'alpha' rhythm travelled selectively in the feedback 

direction, while the high frequency or gamma rhythm travelled in the feedforward direction 

through the visual cortex. This finding can now also be used to distinguish these two 

processing streams in the visual cortex, for example with EEG and MEG in humans.  

Finally, we recorded activity of individual neurons in an area in the brain that is thought to 

provide the source of feedback in the cortex, the dorsolateral prefrontal cortex (dlPFC). By 

using local application of drugs, we showed that both slow (NMDA) and fast (AMPA) 

receptors contribute to the encoding of task relevant information in the dlPFC. 


