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A Study on Communicative Operation Arbitration in Semi-Autonomous Telepresence Robots

Thesis Summary

Telepresence robots are teleoperated robots designed for telecommunication with remote interlocutors.
Telepresence robots can communicate non-verbal behaviors and the presence of the teleoperator more
effectively than video-based methods. However, since the teleoperator has to bear the burden of
operating the robot, a semi-autonomous telepresence robot has been proposed, in which the robot is
autonomous and under shared control. Autonomation not only reduces the operation load but also
improves the impression on the interlocutor by providing autonomous behaviors that are useful for
communication such as nodding. However, when the autonomous behavior does not match the
teleoperator's intention, it may cause operational conflicts between them and discomfort him. Thus, it is
necessary to arbitrate the two operations to reduce the conflict, but it is difficult to adapt existing
methods that rely on task information in communication. Therefore, this thesis defines communicative
operation arbitration as an operation arbitration that does not depend on task information. It was
proposed that a design of a semi-autonomous telepresence robot combines a system-side approach in
which the system inhibits autonomous behaviors in response to teleoperation inputs and an
operator-side approach in which the system arbitrates according to the operator's trust in the system. In
the system-side approach, it was proposed that an adaptively switching mechanism between
teleoperation and autonomous operation using a general-purpose arbitration model (ABAM), and
suggested that the proposed method can both reduce the operation load and avoid operational conflicts.
In the operator-side approach, it was focused on the method of switching between the two operations
according to the operator's trust in the autonomous system. Since trust-based arbitration requires an
accurate estimation of the operator’s trust, it was investigated how trust changes when several different
robots are used for accurate trust estimation in semi-autonomous telepresence robots. Through the
experiments using videos of familiar devices such as self-driving cars and drones, it was found that
changes in trust for one device affect trust for other devices and that changes can be controlled by agent
design. Based on the findings of these studies, it was proposed that a design of a semi-autonomous
telepresence robot arbitrates operation by adjusting the suppression of autonomous actions according
to the trust of the teleoperator. Also, an agent design that effective when multiple semi-autonomous

telepresence robots are operated in parallel was proposed.






