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1. Development of a CA which has a humanlike presence and a |ifelikeness

Progress until FY2024

1. Outline of the project

The main objective of this R&D item is to develop
cybernetic avatars (CAs) with humanlike appearance and
functionality, as well as CAs with lifelike characteristics.
Additionally, we will create mobile CAs with childlike features
that can extend their presence and lifelikeness by being able to
move freely in the environment, and huggable CAs supposed to
be used in mental health care. Furthermore, an automatic
motion generation system will express the teleoperator’s
intentions, emotions, and personality through CAs. An
immersive interface will provide operators with free control
over the CAs.

Through these R&D efforts, CAs will serve as substitutes
or avatars for teleoperators in social situations, overcoming
spatial and temporal constraints. It will enable us to effectively
accomplish and excel in tasks that require simultaneous
presence at multiple locations.

2. Outcome so far

1. Development of an Autonomous Dialogue System That
Generates Speech Reflecting Operator’ s Thought Patterns
We developed an autonomous dialogue system that reflects
an operator's personality and thought patterns, and
implemented it in the Sonzai—Kan CA “HI-6" (Figure 1). Using
Retrieval-Augmented
Generation (RAG), the system
generates utterances based on
digitized data extracted from
sources such as the
operator’ s writings. The CA is
also equipped with an
automatic gesture generation

Figure 1:HI-6, a Sonzai-Kan CA

function that produces expressive motions reflecting the
utterance content, further enhancing its ability to convey a
presence comparable to that of the operator.

2. Gamification of CA Operation

We developed a gamified system that motivates operators to
control a CA by incorporating game-like elements into the
interface. Operators earn “CA operation points” by completing
tasks, such as attracting passersby at a commercial site. As
points accumulate, more control options become available,
creating a positive feedback ' |
loop between actions taken
and new possibilities. Groups
of high school or elmentary
students were observed en—

joying the operation
process (Figure 2). ) \ v} ; !
Figure 2: Children enjoying operating a CA
3. Learning Support for Children Using a Huggable CA

We provided reading and English learning support to
preschool children using a huggable CA. Placed behind the child
engaged in learning activities at childcare facilities, the CA
interacted through conversation and gentle touch, helping to
enhance his/her motivation to |8 ‘ ‘
learn (Figure 3). According to a
que-—stionnaire
conducted with parents, it was
confirmed that the CA
provided psycho-logical
comfort to the children.

survey

Figure 3: Huggable CA providing

learning support to children

4. Development of the Mobile CA “Yui”

We developed the mobile CA “Yui,” which has a child-like
appearance (Figure 4). A head—mounted display is used as the
operation interface, allowing the operator to control the CA
freely in a way that feels like inhabiting the CA. Yui

synchronizes with the
operator’ s gaze, facial
expressions, and whole—body
movements, enabling natural
behavior that reflects the
operator’ s personality. Yui
will also be used in a
demonstration experiment at
the signature pavilion
“Future of Life” at Expo 2025 Osaka, Kansai.

5. Development of a Bidirectional Avatars System

We developed a bidirectional avatars system that enables
pseudo face—to—face interaction by combining systems that
directly reflect the operator’s gestures onto CA in both

directions (Figure 5).
Reflecting gestures \
4

This system allows
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remotely to engage in
dialogue accompanied

individuals

by embodied
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experiencing each

other’ s presence.

Figure 5: Bidirectional Avatars System

3. Future plans

The CAs to be developed under this R&D item will free the
operator from physical, spatial, and temporal constraints by
taking their place. Furthermore, we aim to develop CAs with
functions and capabilities that go beyond mere substitution for
humans. Through such CAs, we will not only be able to work in
different places and at different times, but we will also be able
to demonstrate abilities and behaviors that we would not

normally be able to do.
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2. Research and development on unconstrained spoken dialogue

Progress until FY2024

1. Outline of the project

We investigate automatic speech recognition and dialogue
technologies to realize an autonomous spoken dialogue system
with human-like hospitality, and develop flexible framework that
allows Cybernetic avatars (CAs) to seamlessly switch between
remote control dialogue and autonomous dialogue according to
the operator's intentions and situation. The application
scenario includes attentive listening, presentation, guide, job
interviews, counseling, and customer service.

Thus, this group is responsible for spoken language dialogue
processing in this project. Spoken dialogue systems have been
advanced in these years, but they still primarily operate in quiet
environments and are limited to uniform knowledge—level
exchanges. Therefore, we focus on speech processing that
functions robustly in real-world settings such as stores and
public spaces, as well as language and dialogue processing
capable of generating natural backchannels and empathetic
responses. Moreover, we are exploring dialogue management
and summarization for seamless switch to the human-—
controlled CA system, and developing a system integrating
these technologies and a CG—CA platform (Figure.1).

Autonomous S—;
Tele-operation

system o
(direct)

Jd speech language \
recognition understanding
Back- Dialogue
channel control &
summary
Response
users generation Operator

Figure 1: Configuration of Our Dialogue System

2. Outcome so far

® Speech processing.

(1) Whereas the conventional systems are designed for a single
user, we have developed a spoken dialogue system that can
handle multiple users at a time (Figure.2). [t was demonstrated
at a field trial with a satisfactory performance in facilitating

smooth dialogue involving groups such as families.

Figure 2: Speech Processing for Multiple Users
(2) Whereas the quality assessment of speech synthesis had
been conventionally conducted manually, we have developed an
automatic assessment system, which won the international
contest VoiceMOS Challenge.

® Natural language and dialogue processing.

(1) We have developed a speech—to—speech model (J-Moshi)
that can interpret and respond to user speech in real—time
without converting them into text. We also improved the natural
backchannel generation model with a large pretrained model.
(2) We constructed a largest-scale chat corpus involving
conversations among family members or acquaintances in order
to model multi—party dialogue

® Integrated system

(1) We designed highly naturalistic CG-CAs (Figure.3) and built
a software environment that can operate both autonomously
and remotely. Moreover, we also investigated generation of
the CG-CA’ s movement from the operator’ s speech and also

reaction to the user’ s speech.

Figure 3: CG-CAs
(2) We have developed a system that conducts attentive
listening for five people in parallel and simultaneously.
(3) We have built a system that provides explanations and
guidance to six people simultaneously and in parallel. It was
used for a field trial at an aquarium for one month (Figure.4),
confirming that two operators were sufficiently capable of
managing the interactions effectively.

Figure 4: Filed Trial at an Aquarium

3. Future plans

The individual modules of speech processing and dialogue
processing have been developed to a practical level to be
deployed in the integrated system such as conversational
robots and CG—CAs. In the future, we will explore multi-party
scenarios, envisioning applications that support discussions
and interpersonal relationship—building.
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3. Human level knowledge and concept acquisition

Progress until FY2024

1. Outline of the project
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Figure 1: Overview of our theme

In this project, we work on the acquisition of human knowledge
and concepts necessary for advanced cognitive abilities,
knowledge sharing among cybernetic avatars (CAs), and
understanding of the operator’s intentions to realize semi—
autonomous functions for CAs that move according to the
user’s intentions (Figure 1).

This knowledge and concept acquisition requires combining
visual information with human—level knowledge and concepts
and information from different modalities, including natural
language. We also aim for CAs to acquire knowledge and
concepts that can be shared with humans through the fusion
of different modalities, such as visual information and natural
language, and the realization of dialogues for knowledge sharing
and acquisition in various real-world environments.
Furthermore, observations and dialogues based on the acquired
knowledge and concepts are used to understand the intentions
of operators and users. Since it is difficult to control the
environment for interactions between CA, operators, and users,
and since the amount of data obtained is small, we will develop
a new method for learning with a small amount of data to
acquire new knowledge and concepts.

2. Outcome so far

Effective, smooth communication between the CA and the
user is essential for understanding intent and sharing
knowledge. A 3D head avatar plays a key role in this process
by serving as a dialogue interface and providing a basis for
observation and representation. Using a 3D head avatar allows
non-verbal cues such as facial expressions, gaze and lip
movements to be presented and captured with high fidelity.
Integrating these signals with spoken content allows for a richer
interpretation, promotes mutual understanding and facilitates
the acquisition of human knowledge and concepts through
dialogue, ultimately improving intent understanding accuracy.

A 3D head avatar is a digital model that recreates a human
head in 3D. It can reproduce facial shapes, expressions, gaze,
and mouth movements with high precision. Recently, the use of
3D head avatars has expanded across a wide range of fields,
including metaverse, remote communication, medical support,
education, and service robots. Interacting through an avatar
that resembles the person makes natural and trustworthy
dialogue possible, even without face—to—face contact. This
contributes to communication that transcends social and
physical constraints. This technology has also attracted
attention as a means of promoting social participation for
diverse groups, including older adults and people with
disabilities.

Source Images Result Images
Figure 2: Our method reconstructs an animatable avatar from a single
image, offering strong generalization and high controllability, while
achieving real-time rendering speed.

Existing 3D head avatars are generally classified as 2D
warping, mesh—based, or neural rendering approaches. These
methods have difficulty maintaining multi-view consistency,
incorporating non—facial information, and generalizing to unseen
identities. In this study, we propose GPAvatar, a framework
that can reconstruct 3D head avatars from one or more images
with a single forward pass. The framework’s key innovation is
its point cloud—driven representation field, which enables
accurate and expressive facial animation. Additionally, a novel
attention module enables the integration of information from
multiple input images. GPAvatar achieves faithful identity
preservation, precise expression control, and multi-view
consistency. It demonstrates promising results in free
viewpoint rendering and novel view synthesis.

In the latter half of FY2024, we made further improvements
to GPAvatar. Although GPAvatar relies on NeRF (Neural
Radiance Fields), it had high rendering costs and slow
generation speeds. To address these issues, we developed
GAGAvatar: a versatile, animatable, Gaussian—-based head
avatar that can be reconstructed from a single image in a single
forward pass (Figure 2). Our technical innovation lies in the
dual-lifting strategy that generates high—fidelity 3D Gaussian
distributions that capture fine facial details and identity.
Furthermore, we use global image features and 3D morphable
models to create Gaussians for controlling expressions. After
training, the proposed model can reconstruct unseen identities
without personalized optimization and enable real-time
rendering. Experimental results demonstrate that our method
outperforms existing approaches in terms of reconstruction

quality and expression accuracy.

3. Future plans

The challenge will be to advance and integrate each element in
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4 . Cooperative control of multiple CAs

Progress until FY2024

1. Outline of the project

This R&D item is responsible for basic research and
development of technology for simultaneous remote control
and coordinated control of multiple Cybernetic avatars (CAs)
(flexible CA control). Achievement of this R&D item will enable
a single operator to operate multiple CAs simultaneously,
contributing to the realization of an avatar symbiotic society,
which is the goal of the project, and to the liberation from space
and time constraints, which is the goal of the Moonshot target.

To achieve this, the challenge is to develop technology to use
multiple CAs that work while understanding the operator’s
intentions according to the task and environment. In this R&D
item, first, the living and hospital room environments in which
CAs work together are actually reproduced, and the semi—
autonomous CAs that work in these environments are
prototyped based on autonomous CA technology that can be
made autonomous from
remote operation
(Figure.1). Then, a semi—
autonomous
cooperative control
system consisting of
multiple CAs will be
developed, including BMI 3+ +— 3 +——> =
and the ’ Figure-1; Multi-CA collaboration

interface. in a hospital environment

2. Outcome so far

(1) Integration of Multi—-CA Collaboration
A comprehensive demonstration experiment was conducted

operation

at Mirai Hive in Osaka Umeda, where two operators (in charge
of operation, command, and dialogue) remotely controlled over
ten heterogeneous lifestyle—support CAs across five simulated
environments: home healthcare, hospital, household, office, and
commercial facility. The system successfully verified that
multiple CAs could work collaboratively, divide roles, and
complement each other autonomously to execute tasks
efficiently.
(2) Adaptive CA Manipulation

We developed a deep imitation learning technology that
enables operators to flexibly select target objects. This allows
for adaptable operations not limited to preset commands,
making it possible to respond to dynamically changing
environments and objects in real time (Figure.2: Left & Middle).
(3) XR Teleoperation Interface

We realized a predictive teleoperation system using
augmented reality (AR). Manipulation and navigation actions are

visualized on XR as future predictions, providing operators with

an intuitive interface for CA control (Figure.2: Right).

Figure 2: (Left) Intuitive tapping on target object
(Middle) Motion generated by robot foundation model
(Right) XR-based Predictive Teleoperation
(4) Technology for Environmental Understanding
We improved and conducted a large—scale demonstration of
the real-world search engine. The system now supports
environments over 100,000 square meters and enables instant

language—based search of targets. A representative example

includes a large—scale demonstration at the Dubai Mall
(Figure.3). A smartphone—compatible real-world crawler was
also developed.

(5) Semi—Autonomous Robotic Hand

Sah=" o o, e - a" B
Figure 3: (Left) Product shelves in Dubai Mall (Right) Search results

A proximity—sensing adaptive robot
hand was developed, featuring a
“conforming grasp” control mechanism
in which the grasping posture is pre—
shaped according to the object’s shape.
This greatly improved the naturalness
and stability of CA grasping actions
(Figure 4).

Figure 4: Proximity—sensing

adaptive robot hand

3. Future plans

We aim to scale up the simultaneous remote operation and

autonomous coordination of multiple CAs. Key technologies—
such as LLM-based task decomposition, proximity—adaptive
hands, and XR teleoperation—will be integrated into a unified
system where CAs coordinate through intent arbitration and
role sharing. We also seek to enable a single operator to flexibly
manage diverse CAs using autonomous, semi—autonomous,
shared, and remote control modes. Public demonstrations and

validation will support future social deployment.
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Progress until FY2024

1. Outline of the project

We are developing the Cybernetic Avatar(CA) Platform (CA-
PF), a software system that connects multiple CAs and tele—
operators to enable service delivery. To construct this platform,
we are defining its hierarchical structure, implementing the
functions of each layer, and specifying inter—layer protocols.
The platform consists of a monitoring layer, experience
management layer, coordination layer, and operator assignment
layer. Based on this design, we are prototyping the CA-PF,
testing its performance in field environments, and identifying
areas for improvement. In collaboration with R&D item 7 and a
corporate consortium, we aim to enhance the CA-PF through
field experiments that address interoperability and scalability

across diverse CA services and types.

Fig. 1: Overview of the CA-PF prototype

2. Outcome so far

® Development of CA—PF and Field Experiments

We developed the fourth—generation CA-PF prototype (Fig.
1), simulating various conditions including operator status
(home—based, mobile), service locations (multi-site, high

customer density), and service types. To support large—scale
deployments, we enhanced the FY2023 CA group management
functions with features such as location-based CA control (Fig.
2), real-time connection monitoring (RTT: round—trip time), and
tele—operator workload visualization (Fig. 3). Building on
successful FY2023 tests with over 100 CAs at one site, we
expanded the system to support multi—site operations. Its
scalability was confirmed in both simulations and real-world
settings. The prototype’'s effectiveness was demonstrated
through the “Avatar Land” field test, where 47 CAs were
deployed at two sites in Osaka and Tokyo, in collaboration with
R&D Themes 1, 2, 4, 7, and 8. Four types of CA services were
provided via teleoperation from five locations across Japan.
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Fig. 3: Visualization for CA and tele—operator status
To promote wider adoption, the platform was temporarily

offered free to consortium members under Moonshot Goal 1

and Research Theme 7.

® Standardization of CA Service Function Description

We have been working to incorporate the specifications for
describing CA service functions into two standardization
efforts led by the Object Management Group (OMG): Robotic
Service Ontology (RoSO), which defines functional
requirements for robotic services, and Robotic Interaction
Service (RolS) Framework, which specifies functional
components for robotic interaction services.
In RoSO, the service functions of CAs were included in the
RoSO 1.0 Finalization Task Force (FTF) report, which was
submitted and accepted in December 2024—effectively
completing the standardization of RoSO 1.0. In RolS, we
developed and submitted the RolS 2.0 Revised Draft to OMG
in September 2024. It includes definitions for CA platform
architecture, modularized CA functions, and operation interface
specifications.

3. Future plans

The CA-PF is designed to operate in various conditions,
including different types of CAs, operator situations, service
locations, and service functions. Going forward, we will continue
R&D and international standardization efforts with a focus on
interoperability and scalability for heterogeneous services and
CAs. We will also demonstrate the platform’s effectiveness
through large—scale field trials in public and commercial
facilities, as well as at major events such as Expo 2025 Osaka,
Kansai.
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6. Multidisciplinary investigation on how avatars and devices affect users

Progress until FY2024

1. Outline of the project

Group 6 conducts fundamental research to help people adapt
to new lifestyles in an emerging avatar—symbiotic society. With
rapid advancements in Cybernetic avatars (CAs) and robotic
technologies, it is essential that humans learn to use these
tools effectively. Equally important is understanding how such
technologies influence human physiology and daily life and
identifying and bridging any gaps that may arise between
humans and new technologies.

To address these challenges, we utilize omics approaches —
comprehensive methods that measure and analyze groups of
molecules without pre—selecting specific targets. Unlike
hypothesis—driven analyses that focus on particular
substances, omics techniques aim to capture the entire
landscape of a phenomenon, making them powerful tools for
exploring new and unknown effects.

In fiscal year 2024, we expanded our experimental platforms
enabling subject—-based multi—omics studies to further
accelerate our research progress. We also conducted brain
response analysis during the use of CAs.

2. Outcome so far

[Construction of Subject—based Multi—omics Platforms]

Our group has adopted an approach in which healthy
volunteers participate in specifically designed tasks, and
molecular changes before and after the tasks are
comprehensively analyzed.

To promptly evaluate the biological impacts of various
devices and technologies developed under Objective 1, we

further expanded this platform. We therefore enhanced the
research facilities at the Institute of Development, Aging and
Cancer (IDAC), Tohoku University, strengthening the
experimental environment for human subject research (Figure
1). In addition, we introduced a shielded room capable of
blocking electromagnetic waves, magnetic fields, and sound,
aiming to improve the precision of measurements such as
Electroencephalogram (EEG) recordings. Each experimental
room is equipped with an adjoining molecular biology laboratory,
allowing for the rapid processing of collected samples.
Furthermore, a new experiment room was also established at
the Institute for Frontier Life and Medical Sciences, Kyoto
University. We now can conduct subject—based multi—omics

studies at multiple sites across Japan.

[Brain Response Analysis]

Dr. Haruno (NICT CiNet) discovered that the use of CAs can
change human behavior (Figure 2). Many people may have
experienced that factors such as whether the other person’s
facial expressions are visible, or whether one’s own face is
shown during an online meeting, can influence their actions.

In his recent study, Dr. Haruno had participants perform risk—
related decision—making tasks while their brain activity was

measured using functional MRI (fMRI). Interestingly, when facial
expressions were presented via CAs rather than human faces,
participants tended to make riskier decisions.

Furthermore, differences in the ambiguity of positive or
negative facial feedback between the avatar and human
conditions were found to promote high—risk decision—making.
The amygdala, a brain region associated with emotional
evaluation, was shown to play a key role in processing this
ambiguity. This research provides new insights into how CA use
can influence human decision—making and suggests potential
applications in areas such as personnel support using CAs.
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Figure 2: Overview of CA Influence on Decision-making
(adapted from https://www.nict.go.jp/press/2025/04/23-1.html)

3. Future plans

By fully utilizing our newly established multi—omics platform

for human subjects, we aim to accelerate research under
Moonshot goal 1. We anticipate that this capability to
thoroughly understand the effects of using CAs on us will make
a significant contribution to the future development of an
avatar—symbiotic society.
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7. Field experiments in the real world

Progress until FY2024

1. Outline of the project

We will develop a field experiment platform dedicated to
Cybernetic Avatars (CAs), including a CA-specific
communication environment, to enable pilot studies involving a
combination of three types of industries: location providers,
service providers, and CA developers. To prepare for large—
scale, practical field experiments at Expo 2025 Osaka, Kansai,
as well as in Osaka and Tokyo, we will also produce semi—
production models of CAs. By collaborating with other R&D
items within the project and with multiple companies through a
corporate consortium, we will carry out various real-world field
experiments—particularly in the commercial sector—and
promote the social implementation of CAs (Fig.1). As the core
focus of our R&D item, we will prioritize field experiments in
two key areas: mental health care for individuals with
developmental disorders and depression, and social
participation support for the elderly. These trials aim to clarify
both the feasibility and challenges of implementing CAs in

society.

lon ) .v.‘ ‘_-

Fig. 1: Real-world field experiments in diverse settings

2. Outcome so far

[} A Field Experiment in a Commercial Complex Using the
CA-Dedicated Platform

We conducted a real-world field experiment, “Avatar Land,”
featuring heterogeneous CA services in public and commercial
facilities (Fig.2). A total of 47 CAs (23 stationary, 8 mobile, 16
CG-based) were deployed across two major commercial sites:
JAM BASE in Osaka and WATERRAS in Tokyo. These CAs
offered services such as guidance, navigation, security, and
customer assistance, teleoperated from five locations in Japan:
JAM BASE, WATERRAS, a Sakai City test site, Showa Gakuen
in Tokyo, and Sanwa Central Hospital in Nagasaki. The
experiment, conducted with R&D Items 1, 2, 4, 5, and 8 from
September 10-29, 2024, involved over 5,200 participants and
yielded 2,285 survey responses on CA social acceptance. We
also conducted a technical trial between Osaka and Barcelona

to explore cross—border CA services.
— .
=
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Fig. 2: Real-world field experiment, “Avatar Land”
In collaboration with R&D Theme 1, we also developed
prototypes of Al-powered CAs (“Al-CAs”) equipped with
compact GPUs, capable of real-time human behavior tracking
and advanced speech recognition and synthesis.

® Field Experiments on Mental Health Care and Social
Participation by Older Adults
In the mental health domain, we conducted ongoing field

experiments on remote medical support using CAs in island
communities. To address the shortage of medical staff on
remote islands unreachable from the mainland, we developed a
telemedicine system where mainland specialists advise local
doctors or nurses via CAs. A year—long pilot at Hisaka Island
Clinic in the Goto Islands confirmed its effectiveness.

To promote social participation by older adults through CA
tele—operation, we created a system that analyzes
conversations between the operator and the CA’ s counterpart
to suggest necessary actions in real time. In tasks like product
searches, it increased operation speed by an average of 1.7
times. We also offered regular training and recruited elderly

volunteers, forming a group of about 150 participants.

® Corporate Consortium for an Avatar-Symbiotic Society

The consortium, established to foster industry collaboration,
had grown to 166 member organizations by March 2025. Five
working groups—Healthcare, Education, IT Infrastructure, Urban
Development, and Factory Automation—have explored the
feasibility of CA services in their respective sectors. In
September 2024, we hosted an international symposium with
participants from the UAE and Dubai Future Labs, furthering
the consortium’ s global outreach.

3. Future plans

We will continue real-world field experiments. In particular,
we will launch a long—term field experiment during Expo 2025
Osaka, Kansai, targeting general participants worldwide. This
will serve to evaluate both the technical viability and social
acceptability of CAs, while exploring paths toward full-scale
implementation. Findings will be shared across all R&D items
and reflected in the development of the CA platform and
international standardization efforts led by R&D item 5.
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8. Avatar Social Ethics Design

Progress until FY2024

1. Outline of the project

We are addressing ethical and legal issues related to the use
of cybernetic avatars (CAs) and working toward the realization
of moral computing. Discussing and proposing the social ethics
of CA usage from a broad perspective is essential for the future
development and widespread adoption of CAs in society. To
this end, researchers in ethics, law, and engineering are
collaborating to deepen the discourse on CA social ethics.

In the engineering—oriented research, we are developing
moral computing technologies that can automatically convert
inappropriate user behaviors into appropriate ones through the
CA's functionalities. We are also studying behavior generation
methods for CAs that enhance hospitality while considering
cultural adaptability.

In the area of social ethics, we examine the potential social,
ethical, and psychological impacts that may arise when CAs
become prevalent in society. In the legal research, we explore
issues such as avatar authentication systems, privacy
concerns, and legal challenges related to the implementation of

avatars in society.

2. Outcome so far

® Proposing Avatar Social Implementation Guidelines
We have held

international symposia, international

domestic and

workshops, and avatar moral

experience workshops (Figure 1),

engaging in in—depth discussions on

Figure 1: Avatar
moral experience
workshop

designing CA social ethics with experts

from a wide range of fields, including law, ethics, engineering,
education, and science fiction writing. Based on the discussion,
we proposed the Avatar Social Implementation Guidelines
whose main point is as follows:

To enhance social well-being, it is essential to overcome the
challenges associated with new technologies—such as
concerns and trust issues (including legal and ethical matters)—
while promoting their adoption in society.

[Consideration] Consideration must be given to both CA
operators and end users.

[Dissemination] Key goals for the social adoption of CAs
include: Ensuring equal access for everyone to opportunities to
utilize Cas; improving the quality and productivity of services
through CA use; and contributing to the realization of a
sustainable society through the use of CAs.

[ ) Research on Moral Computing and Avatar Hospitality
(MDResearch on Moral Computing: We developed a technology
that detects inappropriate speech by an operator and converts
it into polite expressions before conveying it to the other party.
This technology was shown to reduce the workload of CA
operators. Additionally, we developed a method by which robots
express warnings before a sudden stop, using head movements,
body rotation, and gradual
deceleration. In a
shopping mall field study,

this method significantly

reduced the impact on | =34 2
passersby (Figure 2). Figure 2: Robot motions for stop warning
@ Cross—Cultural Experiments on Interaction with CAs: We
conducted field studies using CAs in locations such as dining
facilities in a university and a science museum in the city in

Spain. Additionally, we carried out cross—cultural comparison

experiments between Japan and Sweden, focusing on
interactions with humans, robots, and CG characters. The
results revealed that in Japan, there is a greater sense of
familiarity toward robots and CG characters, while there is also
a tendency for them to follow human instructions more strictly.
[ ) Research on Social Ethics and Legal Issues

(D Research on Social Ethics: We conducted public surveys
on perceptions of avatar technology in Japan, the United
States, and Spain. Across all countries, the most commonly
cited concerns included “lending one’ s avatar to others for
impersonation,” “using avatars to conceal absence,” and
“manipulating opinions using multiple avatars.” Concerns about
representation for race and religion were strongest in Japan,
while gender stereotypes concerns were most pronounced in
Spain. People in all three countries expressed positive
expectations, such as “being able to become the person they
aspire to be” and “enabling those with difficulty participating in
society to do so through avatars.”

@ Examination of Legal Issues: 1) We discussed legal issues
related to avatar impersonation and the misuse of avatars in
virtual spaces from a privacy protection standpoint. 2) We
proposed institutional measures for avatar authentication
systems. 3) To identify challenges related to the use of CAs by
individuals in special societal roles (e.g., public safety officers
such as police officers), we conducted research into domestic

and international legal regulations.

3. Future plans

- We will investigate cultural differences in perceptions of

morality and hospitality, and work toward the development of
culturally adaptive CAs.
— We will clarify the social, ethical, legal, and psychological

issues associated with the adoption of avatars in society.
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