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ABSTRACT
In this paper, we present a study in which a robot initiates interac-
tions with people passing by in an in-the-wild scenario. The robot
adapts the loudness of its voice dynamically to the distance of the
respective person approached, thus indicating who it is talking to.
It furthermore tracks people based on information on body orienta-
tion and eye gaze and adapts the text produced based on people’s
distance autonomously. Our study shows that the adaptation of the
loudness of its voice is perceived as personalization by the partici-
pants and that the likelihood that they stop by and interact with the
robot increases when the robot incrementally adjusts its behavior.
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1 INTRODUCTION
With robots moving into public spaces, like shopping malls, airports
ormuseums, one task they are likely to fulfill is to address unfamiliar
people and initiate interactions, for instance, to offer a service.
Establishing an interaction with a stranger is not an easy task,
not even for people [7]. For robots, which generally have fewer
modalities to initiate interactions and to negotiate whether it is
acceptable to approach a person, such a task is even harder (e.g.
[20]).

The first problem a robot has to solve in order to address people
in public spaces is to get their attention and to indicate that it is
talking to them, rather than to anyone else or no one in particular
(e.g.[17]). Thus, the robot needs to personalize its behavior in such
a way that the person addressed recognizes that he or she is being
addressed by the robot. In the current study, we therefore explore
the effects of adjusting the robot’s speech, gaze and body orientation
to the one type of information readily available about a potential
addressee, namely his or her distance from the robot.

Humans intuitively adapt their speech behavior based on the
distance of the intended communication partner, which their com-
munication partners can exploit to identify to whom the respective
utterance is addressed (e.g. [9, 12]). That is, the further away the
intended recipient is, the louder the speech (taking context into
account; for instance, the chosen intensity level would be higher
in a noisy shopping mall than in a quiet library). Thus, the given
intensity level informs listeners about the intended addressee.

In the current study, we explore the extent to which this prop-
erty of human interaction can be employed to select addressees
in human-robot interaction and thus to initiate interactions. This
is however not completely trivial because for humans, a kind of
relaxed baseline intensity level is known, with which an increased
intensity level, for instance, to address someone who is further
away, can be compared. Concerning the synthesized speech that
robots use, such a baseline is not given; that is, an ‘extra effort’
is not audible from synthesized speech that is played back at a
higher volume, as other speech characteristics that characterize
loud human speech, such as the fundamental frequency [2], tempo,
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