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Recent evidence suggests that the complex neurocognitive processes

underlying stable self-awareness can breakdown and lead to striking

distortions in body-image and body-based hallucinations. One such

hallucination is the out-of-body experience (OBE) which can be

defined as ‘‘an experience where the observer perceives the world from
a vantage point outside of the physical self’’. These experiences are

typified by a shift in the perspective of the perceiving ‘self’. Such

experiences have been associated with elevated scores on measures of

temporal-lobe dysfunction, impairments in own-body transformation

tasks, and increased signs of cortical hyper-excitability (Braithwaite

et al. 2011, in press). A number of studies have argued that the brain

processes involved in the mental transformation of one’s own body

may be the same as those implicated in the computation of the

exocentric perspective reported in the OBE. Employing a variety of

body-transformation tasks and perspective-taking tasks, we explored

performance from those who report OBEs compared to control sam-

ples. In addition, we also explored performance from a group of

observers who report related hallucinatory ‘‘sensed-presence experi-

ences’’. These hallucinations are also common in the non-clinical

population—though they do not involve a shift in perspective. We

present evidence that hallucinators produce distinct performance on

tasks that may require perspective-taking and transformations of one’s

own body (relative to controls). We conclude that investigating such

striking experiences can provide novel insights on stable embodied ‘in-

the-body’ experiences and contribute to current theoretical frameworks

in the field of perspective-taking, embodiment and ‘the self’.
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Humans have a remarkable ability to perform imagined egocentric

transformations of their own perspective, a process that is critical for

many tasks including planning of actions, navigation, and spatial

communication with others. The nature of spatial perspective taking,

judging what a scene looks like from a new viewpoint, is related to the

notion of embodied spatial cognition, as it involves body-based

decisions but notably, from a disembodied location. The ease of spatial

perspective taking has been shown with instructed tasks, in which

viewers are explicitly told to update the egocentric spatial location of

objects with respect to an imagined viewing position and heading, as

well as with spontaneous tasks, in which location judgments or actions

required in the presence of another agent are automatically made from

the agent’s perspective. Our studies varied the cues indicating imag-

ined viewing perspective to test whether spontaneous perspective

taking would influence an instructed perspective taking task. Using a

desktop-display, viewers determined the egocentric location of a

named object with respect to their imagined egocentric position

around a table (left, right, top, or bottom). A spotlight, avatar, or

cylinder was used as the cue to the instructed imagined perspective.

Our results show that while speed and accuracy of perspective taking is

overall influenced by the saliency of the cue provided, in some cir-

cumstances, spontaneous perspective taking could not be inhibited,

creating a conflict with the instructed perspective. We discuss these

findings with respect to the information and mechanisms supporting

egocentric imagined spatial transformations.
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Numerous studies in the visual and auditory domain showed that

perception and mental imagery share common mechanisms. The

vestibular system is involved in the perception of body rotation and

translation. A few studies have investigated the role of vestibular

information during imagined spatial transformations. We have tested

participants with bilateral and unilateral vestibular loss and compared

their performance in tasks requiring mental transformations of bodies

and body-parts with healthy controls. Participants with complete

(bilateral) vestibular loss showed impaired ability in mental trans-

formation compared to participants with partial (unilateral) vestibular

loss and healthy controls. Similar results were found in healthy par-

ticipants tested under microgravity conditions; they showed impaired

performance in the mental transformation of bodies and body-parts

compared to normal gravity condition. Interestingly, mental own-

body transformation was found to improve under caloric vestibular

stimulation compared to sham stimulation. We conclude that the

processing of vestibular information is involved in imagined spatial

transformations of bodily stimuli.
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Visuo-spatial perspective taking (VPT) is an essential human capacity

for establishing shared views of the world. While other species seem

capable of following gaze and of inferring what is hidden from

another’s view, human aptitude for mentally adopting other points of

view seems to be unique. Such a separation into simple and sophis-

ticated forms of perspective taking is reflected in Michelon and

Zacks’ (2006) distinction between two cognitive mechanisms and in

Flavell et al’s (1981) definition of two developmental levels (VPT-1

and VPT-2). Put simply, VPT-1 allows inferring visibility and seems

to employ a line-of-sight mechanism (LoS), while VPT-2 allows the

observer to mentally adopt someone else’s viewpoint, supposedly by

means of a mental rotation of the self. Our recent behavioural studies

have revealed that these two forms of VPT can be further distin-

guished in terms of the bodily representations they involve. The SR

mechanism during VPT-2 was significantly modulated by changes of

the whole-body posture implying that large parts of the body schema

were recruited. This is in agreement with findings by others that

mental transformations of egocentric space are strongly related to

multisensory representations of the body. LoS during VPT-1, how-

ever, was not influenced by posture, yet, it is likely that gaze-

perception and -control were involved. We will present behavioural
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