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1 - Introduction

Theory-of-Mind, or mentalising, is defined as a cognitive process used to understand other peoples' actions based on
mental states. Two main theories of mentalising have been much discussed in recent years: Simulation Theory (e.g.
Goldman 1993; Gallese and Goldman 1998), and Theory-Theory (e.g. Gopnik 1993). Models derived from these ideas
and integrating neuroscience findings have been proposed since (e.g. Frith and Frith 1999; Blakemore and Decety
2001; Wolpert, Doya and Kawato 2003). Here we use the main idea from one of these models (Wolpert et al 2003) to
propose a tentative model of mentalising based on action prediction and semantic representation. We also review a
few neuroimaging studies of the processes involved in the model.

The model is proposed to work in the
following way:

1) an Animacy Detector gets triggered
in the presence of potentially animate

2 - The model
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agents, Visual
2) an Action Observation module input o “ Desired
recognizes their actions, mental statg
3) the A-M module selects a potential /A(m Execution of other
mental states for these actions, of self of action Difference
4) predict further actions of the agent Other \R red in mental state
(for mental state validation and a;?s:zf /
adaptation of self), compared to real self —
actions by the Action Comparator
5) compare the potential mental state
to a desired mental state of the agent
(e.g. during communication),
6) calculates actions to be taken by —
observer to induce change in mental
state of the agent.
Inputs for the model are the visual aspect mz,i:f:gw
of the agent and (in case of an interaction if
with that agent) a representation of the \i*
desired mental state of the agent. Action Mental states Mental state
S~ e - actions
The A-M module works in both directions: L Comparator =l il
associating a mental state to an observed \ /
action or predicting an action given a Action
particular mental state (see grey arrows).
t represents the threshold above which the mental
state is selected.
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3 - Potential neural correlates
Action observation A-M module Action Comparator ~ Here are reviewed neuroimaging

Animacy detector

(intentional objects) (mentalising)

studies that might correspond to 4
components of the model:

1) detection of animacy (studies used
abstract objects moving so as to
induce the percept of intentionality or
animacy),

2) action observation (generally videos
of hand, arm or full-body actions
compared to a resting hand/arm/body),
3) mentalising (stories, cartoons,
animations describing mental states
compared to similarly complex items
without mental states), and

4) Action comparison (e.g. an action or
action sequence where the (last)
action is different from the one
predicted, or the equivalent with a
sequence of abstract stimuli).

For references coded by color, see
below
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