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Task and User Adaptation based on Character Expression for Spoken
Dialogue Systems
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Many spoken dialogue systems such as smart speakers and conversational
robots are used in human society. Conversational robots or agents are given
various social roles such as a museum guide and an interviewer. It 1is
important for the system to establish a relationship with the user in order
to be used continuously over a long time. One of the approaches to this
problem is to define a character of the spoken dialogue system. If the user
feels a desirable character impression from behaviors of the system, they
would be attached to the system. However, the desirable character expression
should be dependent on the dialogue task and the user. The goal of this
study 1is to make the spoken dialogue system express the appropriate
character according to the dialogue task and the user.

This thesis presents a character expression model for spoken dialogue
systems based on the following behaviors specific to the spoken dialogue:
utterance amount, backchannels, fillers, and switching pause length. The
model controls these behaviors of the spoken dialogue system to give the
intended character impression. This study investigates two approaches to the
question of the appropriate character for the spoken dialogue system. One is
task adaptation, where the system expresses the appropriate character for
the task. The other 1is user adaptation, where the system expresses the
appropriate character for the user personality.

Chapter 1 describes the background of this study, which includes spoken
dialogue systems and human—-robot interaction. In Chapter 2, related works on
character and user adaptation of the spoken dialogue systems are reviewed.
Chapter 3 describes the platform of the spoken dialogue system for an
android ERICA used in this study. The robot has a physical body and
generates various human—-like dialogue behaviors, which are important for the
character expression.

In Chapter 4, the baseline character expression model using spoken
dialogue behaviors is designed. It starts with data collection for training
the model, in which subjects listened to the dialogue data and evaluated
their character impressions of the dialogue robot. The statistical analysis
showed correlation between the character impression and spoken dialogue
behaviors. The baseline character representation model was constructed by
using this dataset. The proposed model 1is given three character traits
(extrovert, emotional instability, and politeness) and controls the four
dialogue Dbehaviors: wutterance amount, backchannel frequency, filler
frequency, and switching pause length. Subject experiments confirmed that
the proposed model expressed the characters as intended. The corpus analysis
also showed that the proposed model can predict various speakers’
characters in the corpus.

Chapter 5 addresses the enhancement of the character expression model




using neural networks, which represent the three character traits for model
training. It 1is necessary to collect many pairs of data on the character
impressions and behaviors. Therefore, semi—supervised learning is proposed
based on a Variational Auto—Encoder (VAE) which combines the limited amount
of the labeled pair data with unlabeled corpus data. It is shown that the
proposed model can express given characters more accurately than the
baseline model with only supervised learning. Using the proposed learning
method, moreover, the spoken dialogue system can express an additional
dialogue behavior that is not included in the labeled data.

Chapter 6 addresses task adaptation using the character expression model.
The corpus analysis shows that the tendency of characters is different among
dialogue tasks. The character expression model is implemented for the tasks
of job interview and laboratory guide. Subjective evaluations of the
dialogue video show that expressing a character in accordance with the
dialogue task by the proposed model improves the user impression of the
appropriateness in formal dialogue such as job interview. In the real
dialogue experiment, it is confirmed that characters designated to the task
received higher evaluation scores than the baseline system.

Chapter 7 addresses user adaptation using the character expression model.
The analysis of the speed dating corpus shows that the combination of the
subjects’ personality affects the favorable impressions. Based on the
analysis, a character adaptation model that controls spoken dialogue
behaviors is designed and developed. This model classifies the user
personality and the system character into four classes and determines the
most appropriate character of the system according to the user personality.
We conducted real dialogue experiments, in which subjects talked with a
robot as a laboratory guide (task-oriented dialogue) and chit—chat (non—
task-oriented dialogue) in four different character conditions. It is
confirmed that the extrovert character was preferred for items on the
laboratory guide’s skill and that the character matched to the user
personality was preferred for items on how easy to talk with the robot.

This thesis is concluded in Chapter 8.
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