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This study proposes a system that employs a robot conversation strategy involving speech
and gestures to improve a robot's indicated object recognition, i.e., the recognition of an object
indicated by a human. We verify the usefulness and effectiveness of the proposed system
from the perspectives of recognition performance and conversation impressions.

The progression of robotics has accelerated the research and development of social robots
that provide services. For such robots to participate in human society, it is important that
they have the ability to recognize objects indicated by humans. Indicated object recognition
enables social robots to convey information about the objects and to pick up and transport the
objects. Research conducted to improve the performance of indicated object recognition is
divided into two main approaches: engineering and interactive. The engineering approach
addresses the development of new devices or algorithms. Although such techniques improve
the sensing capabilities of robots, recognizing objects indicated by humans remains difficult
because human references to objects through speech alone are often ambiguous owing to the
enormous lexical variability in human speech. Through human--robot interaction, the
interactive approach improves the performance by decreasing the variability and ambiguity
of the references.

Inspired by the findings of alignment and alignment inhibition, this study proposes a system
that utilizes the interactive approach. While alignment is a phenomenon in which people use
the same words or gestures as those of their interlocutor, alignment inhibition is the opposite
phenomenon in which people decrease the amount of information contained in their words
and gestures when their interlocutor provides excess information. Based on these
phenomena, we designed a robot conversation strategy in which a robot provides the
minimum information needed to identify an object and uses pointing gestures to decrease the
possible candidates of the referenced objects. In other words, the robot aligns its speech with
that of humans, which contains useful information for identifying an object, and uses
gestures considering alignment inhibition. As a result, the robot could elicit redundant
references, and the performance of indicated object recognition could improve. Our system
aims to incorporate as much valuable information as possible from humans to create
alignments between robots and interlocutors to facilitate the identification of unique objects
by the robots.

We thus developed a robotic system that uses combinations of speech, pointing gestures, and



facial direction to recognize an object indicated by a human. Using a combination of
recognition performance and conversation impressions, we experimentally compared this
system with other interactive systems in which a robot explicitly requests clarifications when
a human refers to an object. We also examined the gender differences of the alignment
phenomena and analyzed the tendency of lexical alignment for a personal adaptive robot
conversation strategy.

We obtained the following findings: (1) our system clarifies human references and improves
indicated object recognition performance, (2) our proposed system forms better impressions
than other interactive systems that explicitly request clarifications when people refer to
objects, and (3) females align more with robots than do males.



