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Introduction

If, before leaving home, we realize that we do not have our wallet in the bag and do
not remember where we put it, what we can do is to produce a series of mental
images in order to remember where we can find what we lost. Some authors claimed
that mental images are the real "inhabitants" of the mind. Aristotle, in De Anima,
affirmed that "the thought is impossible without an image". Nevertheless both the
history of philosophy and the history of psychology, particularly the experimental
psychology, showed that mental imagery is one of the most controversial and widely
discussed topics. As regard psychology, the first arguments on imagery were
proposed by Wundt’s structuralist school in Leipzig, which stated the image is a
mental epiphenomenon resulting from the sum of simple processes of thought; and
on the other hand Brentano’s Wiirzburg school drew attention to the intentionality of
psychic phenomenon, where each act, such as mental imagery has a content and is
destined for something. Then, until the end of the 1970s, psychology passed through
a long period of disinterest for imagery, because the behaviourist movement closed
each psychic phenomenon inside the "black box". With Cognitivism the discussion
on imagery resurfaced with strength and took the resemblance of the opposition
between picture and propositional theories. The first ones (Paivio, Kosslyn and
Shepard) supported the analog theory of mental imagery, a theory that foresaw a
complementarity between visual and imaginative process. These authors
demonstrated that during an act of perception or imagery similar brain areas are
activated and that they seemed to have similar functional properties. The other
authors (Pylyshyn, Hinton), by contrast, argued that mental images are supported by
propositional representations, structural descriptions, and then they are by-products
of rules and propositions, symbolically coded. Afterwards the debate moved toward
defining the components of the imagery and the relationships between imagery and
visual perception.

Is imagery an analogous of perception? Researchers examined the differences
between perception and imagery and postulated that they are different. They
developed models about generation and manipulation of visual images and percepts.

In Kosslyn’s theory (1994), for example, working memory is very important: in this



model the visual buffer activates visual mental images induced by stored
information. Inputs from the eyes induce a pattern of activation during the perceptual
process. The relations among external objects, which are preserved in perception, are
also preserved in imagery, even though not necessarily in a concrete way.
Information about objects is depicted and manipulated in a 'visual buffer' (a sort of
working memory), namely, a mental space for manipulating, scanning and inspecting
visual images. Attention can be shifted in the visual buffer so that people can scan
visual mental images, even when their eyes are closed. Further they scan the mental
image, the more time is required.

Neuropsychological investigation about the cerebral correlates of mental imagery
includes both studies on brain-damaged subjects and psycho-physiological measures
in normal subjects. By studying patients with brain damage we saw that perceptual
impairments are often associated to limitations in the ability to create images (Farah
1988, 2000). Patients, who have lost the ability to recognize certain classes of
objects, often have difficulties in generating mental images of the same objects.
Instead, patients who have suffered damage in the right temporo-parietal lobe and
had hemispatial neglect cannot see objects on the left side of their visual field or see
the left side of the objects. Asking them to visually remind an environment, familiar
to them before the neural damage, you saw that they describe only those objects that
are located on the right side (Bisiach and Luzzatti, 1978). Asking them to imagine
the environment looking from the opposite side, they described only those objects
that were previously excluded. Again, a brain damage involves both visual
perception and the construction of mental images. In recent literature we found,
however, cases of double dissociation, in which perceptual functions are preserved
and those imaginative impaired or, vice versa, there are damaged perception
functions but intact imaginative capacity. These cases of double dissociation between
perceptual and imagery skills have frequently been traced back to Kosslyn’s model
(1994).

In this dissertation we aim to investigate the relationships between perception and
imagery in patients with brain damage, in 5 different domains, also identified in
literature (Georg Goldenberg, 1993, suggested the existence of at least five kinds of

visual entities whose imagery can be independently affected by brain damage):
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shapes of objects, color of objects, recognition of faces, recognition of orthographic
material, recognition of spatial relationships.

In the first study the aim was to explore mental imagery and visual perception skills
in patients with brain injury through a battery of tests developed by Bachoud-Levi,
Bartolomeo, Chokron in 2001, and readapted for the Italian sample by Antonietti,
Oliveri, Incorpora et aal (2008). In a second study we investigated the relationships
between imagery test performance and visualizer/verbalizer cognitive style, detected
by proposing 2 questionnaires (VVQ and QSVV). Finally in a third study, through
instrumental investigations (DTI, TAC, MRI) in a group of patient with focal
damage and specific imagery deficit, we aimed to correlate imagery and perception

deficits to corresponding impairment in neural correlates.



