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I. INTRODUCTION

Robots, in particular humanoid (service) robots, are arti-
ficial systems which can reasonably be expected to interact
with non-expert humans in their application domains. The
onus therefore has to be on the design of the robot to
facilitate this interaction (as opposed to human users having
to learn how to interact with a robot). To facilitate robots’ un-
derstanding of human intentions, actions, etc, robots require
at least a rudimentary form of what in psychology is called
”theory of mind” (ToM), i.e. the ability to create a model
of of other agents’ mental states. Here, we discuss relevant
work on inferring human intentions from observation alone.

II. FROM OBSERVING AN AGENT TO A COMPUTATIONAL
MODEL OF MENTAL STATES

Despite a lot of research activity on human-robot social
interaction in recent years, endowing robots with a ToM is
relatively unexplored and “internal” states of a human are
normally only considered insofar as they refer to the goals
of actions (e.g. [1], [2]).

Gestures, particularly those involving the arm/hand and
the head (e.g. pointing with a finger, nodding with the head),
and whole-body movements are important for the ability to
detect mental states from observable data are. Studies in this
direction explore, for instance, attentional behaviours as non-
verbal communicative signals in virtual environments [3] or
a range of gestures in dialogue with an embodied robot [4].
Others suggest that humans are able to identify the intentions
of others based on motion information (e.g., [5], [6]).Being
able to visual perceive intention governed actions allows us
to successfully interact with the people around us. Some of
our own recent work [7], [8] has shown that human observers
consistently segment simple hand and arm actions on the
basis of movement kinematics. The general research findings
in this area indicate that our ability to understand the actions
of others relies importantly on perceiving the moving parts of
human bodies. A further aspect of interpersonal interaction
concerns the perception of emotions. Basic emotions (e.g.,
anger, disgust, fear, happiness and sadness) appear also to
be conveyed in human movement presented in point-light
displays [9]. More simple movements such as knocking and
drinking can also reliably convey emotion [10].

There are studies (beyond those trying to infer human
intentions without developing a robotic ToM) indicating that
data on human intentions and movements from observation
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alone can be used in the creation of a ToM. Early work has
demonstrated that robots can develop precursors to a ToM
from observation of others [11]. More recent efforts describe
how a ToM obtained from the observation of others (and
inference of their intentions) can be used in decision making
through the use of Markov Random Fields [12].

III. CONCLUSIONS

One obstacle on the road towards a robotic ToM is that
even humanoid robots naturally have bodies that are quite
different from human bodies. Yet theories of embodied
cognition posit that the own body functions as an important
reference point for understanding others - however, the re-
quired degree of similarity remains unclear. On-body sensors
could be used to provide additional information to the robot
but are rarely practical. What we show in this contribution
is that a substantial body of research indicates that body
movement observation alone can go a long way in providing
data upon which to build a useful robotic ToM.
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