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Perceptual memory in the human visual system 
 

Results: 
 

In this Project, we have investigated memory mechanisms in the human visual system, 

by employing a combination of psychophysics and functional magnetic resonance 

imaging (fMRI) methodologies to identify the neural correlates of different types of 

learning processes. For this purpose, we implemented and optimized a number of fMRI 

visual mapping paradigms in order to identify the visual brain areas of interest.  

We first observed the adaptive functional reorganization of visual memory in a 

population of temporal lobe epilepsy patients with right unilateral hippocampal 

sclerosis. We used fMRI to measure brain activity changes during the episodic encoding 

of abstract line drawings and found that the patients engaged the left hippocampus more 

than controls and that the level of engagement was correlated with their memory 

recognition scores. These finds suggested functional reorganization of visual memory 

with an adaptive role, as a consequence of prolonged disease. We also found that 

familiar items activated visual cortical areas more than novel items, suggesting a 

reinstatement of visual information as a consequence of learning. 

In a second study, we implemented a visual learning paradigm whereby subjects 

performed a face discrimination task on faces presented in multiple orientations, in 

order to investigate the hypothesis that the human visual system contains specialized 

processing mechanisms that are more engaged by upright faces than by inverted faces or 

non-face objects, as a result of extensive practice with upright faces. Our psychophysics 

experiments showed that participants gave more errors and were slower in their 

responses as faces were rotated away from 0º. In addition, performance was improved 

when participants underwent periods of training, both for trained and untrained 

orientations. Consistently with the expertise hypothesis, we also found a parametric 

modulation of fMRI activity in specialized visual brain areas, according to the quadratic 

behavioural effect of face orientation. 
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