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A Study on Communication Models for Behavior Alignment Between Humans and Al Agents

Thesis Summary

With the development of machine learning, Al agents, which autonomously learn actions through
machine learning, are becoming capable of making complex decisions. However, their lack of ability to
communicate with humans makes human-agent coexistence challenging. As a result of poor
communication regarding the agents’ behavior, they cannot behave as humans expect them to. The
behavior of Al agents with machine learning depends on ftraining datasets or values defined by
designers, so it does not always match users’ expectations. Through communication, Al agents should
be able to understand what users expect of them to align their behavior with user expectations. In
addition, Al agents should be able to communicate what they will do because their black-box
decision-making modules prevent users from understanding their future behavior, which can lead to
unintended behaviors and serious accidents.

This thesis presents two studies that aim at behavior alignment, i.e., aligning how Al agents behave and
how humans expect them to behave through communication. Each study proposes a communication
model to enable an Al agent to achieve behavior alignment. The two studies have in common that they
exploit “mind”-reading phenomena between humans and Al agents and take into account an information
asymmetry between them.

The first study proposes an expected-agent model, which enables an Al agent to interpret human
instructions to it and convey what the agent will do. By taking into account an asymmetry between the
goals of a human and an agent, the agent can correctly interpret hu- man instructions. Moreover, the
expected-agent model learns the vocabulary used in human instructions and diverts it to convey what
the agent will do. Experimental results show that explanations of an Al agent’s future behavior generated
by the expected-agent model can reduce errors in human predictions of the agent’s future location.

The second study proposes an inferred-agent model, which infers an Al agent’s mental state attributed
by a human observing the agent’s motion to enhance behavior alignment communication. The model
effectively handles an observation asymmetry between a human and an agent to infer an attributed
mental state and generates legible motion, a motion that conveys the agent’s goal. Experimental results
show that the inferred-agent model can enable human observers to quickly infer an agent’s goal by

taking into account an observation asymmetry.






