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Cybernetic Avatars (CAs

@ Avatar Land

* Held Grand Green Osaka, near Osaka Station, Japan. 2 Z5%! Avatar Land event (N = 2285)
' q * Ran from Sep. 10~29, 2024, 10:00-16:00 (19 days). el s T g ?
¥ ’ ’ 4 « Opened to the public, attracting families and seniors. e~ ” [ \g%}%
r 4 T ey e Featured 11 interactive demonstrations with semi- MQ
S 4 gy autonomous CAs: i
E‘ o N 1.  CGCAzone
AU s Daily-life support CA R&D zone
e 1 CA receptionist zone domonstotion (1= 333)
i Communication training

9.1 0 "29 10:00-16:00
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https://avatar-ss-land.iroobo.jp/

Caregiving support CA zone

CA teleoperation zone

Daily-life support CA R&D zone
Single operator controlling 15 CAs

Give instructions
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Facility guidance from teleoperated mobile CA by pointing [~ o+ @Tareet object

candidates

*

W 0o NoL AW

Guide service from various CA cooperation
10.  Multi-language service for international cooperation
11. Chat service from paired CAs

* Visitors engaged freely, guided by staff, and could fill
out a survey about their experience.

* 2,285 participants responded the survey, from which
333 interacted with the fully autonomous CAs.
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Daily-Life Support CA

R&D Zone Demonstration

j Extended Reality Visualization

1. User Instruction

Natural - & ™ = 4. Pick and Place
“Bring me that bottle and language Speech AR 3 ; = "!”"
throw away this box” Recognition A : ;
3. LLM-based . 7 Jne"

Camera image Planning

GPT-40

Transcribed
instruction

Target
object
position

Posture Skeleton data

Detection

D\ 4

2. Exophora Resolution

Disposal Delivery
Multi-Robot Planning

Instruction Processing
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* The voluntary survey was conducted
during the 19-day Avatar Land event
in Osaka.
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N = 2,285 visitors chose to respond;

likely much higher.
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Survey Motivation & Methodology (2/4)
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* The survey was structured to capture
feedback for the 11 demonstrations.

* Respondents could answer 4
different questions:
1.

2
3.
4

* Each question had predefined
answers, some with a predefined
follow-up question.

* Multiple selections were allowed.

Which CA demonstration did you
participate in? (N)

Would you use the demonstrated CAs
in your daily life? (n)

In what situations would you use the
demonstrated CAs? (n*)

Why do you not want to use the
demonstrated CAs? (n)
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* n=333 of the N = 2,285 respondents
experienced the daily-life support CA
R&D zone demonstration.

* This demonstration was unique
because it featured fully autonomous
robotic CAs, with no teleoperation.

* Allows comparison of semi-
autonomous vs fully autonomous
CAs for physical support in daily-life
environments.
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Motivation:

Target analysis of public perception
toward fully autonomous CAs.
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Survey Motivation & Methodology (4/4
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* A free-text section was included
for respondents to provide
open-ended comments.

* This section was desighed to
gather qualitative feedback on
their overall impressions and
future expectations for CAs.
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N Demonstration P?rt‘c,lpat'f’n N = 2285) — Demonstration Participation (N = 2285) Usage Likelihood (n = 333)
Response(gL Which CA demonstration did youRZ?;n[cl;b[]dte m Sample 65 Q1: Which CA demonstration did you participate in? 65 Q2: Would you use the demonstrated CAs in your daily life?
CG CA zone 56.4 1289 601 1
CA receptionist zone 479 1095 2(5)
Communication training 31.1 711 451 (n =131) .
Caregiving support CA zone 39.7 907 X 401 393 (nz 3g 118)
CA teleoperation zone 16.9 386 i’ 35: )
Daily-life support CA R&D zone 14.7 n = 333 IS %(5)
Single operator controlling 15 CAs 259 591 A 201 20.8
Facility guidance from teleop. mobile CA 31.1 710 151
Guide service from various CA coop. 12.4 283 1(5) (n-=8)
Multi-language service for int’l coop. 9.1 207 0 2; 21
Chat service from paired CAs 7.2 164 ¢ & O {\. Q ,{\ &
No answer 2.1 47 4)00.00\&@.\0 Q & & & %%V”& Q@ Q%‘(\Y’ S 0 & > \— £
__ o@ooo‘Qo@&@&o@Q $ SRS B3 & & & &
Usage Likelihood (n = 333) C)Q &KV Q%C; L Q\e \5 %Q \@ © \\ 4\ %0 & ~@°_5§\\ &8 & Ry )
“Q2: Would you use the demonstrated CAs in your daily life?” O Y’@ & “\ Qo IS b £ %C/ H 0@\5 &S N ) ST
Responses Rate [%] Sample @) e ‘b@% QY' Q\ Y*%\ ™ %o 0\50 \0' ¥ ;@qu < {gc’ & o\\@ &0 Qo <
Very likely to use 39.3 '1*' =131 C Q&‘\‘b\\ OO 0%@ ‘b&‘ ®
Use if conditions are right 354 n2 =118 C
Cannot tell if want to use or not 20.8 69
Do not want to use 24 n- =8
No answer 2.1 7 . + + i -
Usage Scenarios (nl 1 nl — 249) Usage Scenarios (n;" + n," = 249) Usage Aversions (0~ = 8)
<Q3 Tn what situations would y 03 Ise t121e Jemonsirated CAST 65 Q3: In what situations would you use the demonstrated CAs? 65 Q4: Why do you not want to use the demonstrated CAs?
Responses Rate [%] Sample 601 1
Work 32.5 81 551 478
Education and studying 17.3 43 501 i
Hobby and leisure 15.7 39 il
Conversation and communication 15.3 38
Daily life 47.8 119
Others 44 11
No answer 32 8
Usage Aversions (n~ = 8)
“Q4: Why do you not want to use the demonstrated CAs?”
Responses Rate [%] Sample
Could not use well 37.5 3
Seemed fragile 12.5 1
Seemed expensive 12.5 1
No space for using or storing 0.0 0
Prefer human face-to-face interaction 25.0 2
Others 25.0 2
No answer 25.0 2
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Demonstration Participation (N = 2285)

“Q1: Which CA demonstration did you participate in?”

Responses Rate [%] Sample
CG CA zone 56.4 1289
CA receptionist zone 479 1095
Communication training 31.1 711
Caregiving support CA zone 39.7 907
CA teleoperation zone 16.9 386
Daily-life support CA R&D zone 14.7 n = 333
Single operator controlling 15 CAs 25.9 591
Facility guidance from teleop. mobile CA 31.1 710
Guide service from various CA coop. 12.4 283
Multi-language service for int’l coop. 9.1 207
Chat service from paired CAs 7.2 164
No answer 2.1 47
Usage Likelihood (n = 333)

“Q2: Would you use the demonstrated CAs in your daily life?”

Responses Rate [%] Sample

Very likely to use 39.3 n'l*' =131

Use if conditions are right 354 n'z*' =118

Cannot tell if want to use or not 20.8 69

Do not want to use 24 n- =8

No answer 2.1 7
Usage Scenarios (nir + n.j = 249)

“Q3: In what situations would you use the demonstrated CAs?”
Responses Rate [%] Sample
Work 325 81
Education and studying 17.3 43
Hobby and leisure 15.7 39
Conversation and communication 15.3 38
Daily life 47.8 119
Others 44 11
No answer 32 8

Usage Aversions (n~ = 8)

“Q4: Why do you not want to use the demonstrated CAs?”
Responses Rate [%] Sample
Could not use well 37.5 3
Seemed fragile 12.5 1
Seemed expensive 12.5 1
No space for using or storing 0.0 0
Prefer human face-to-face interaction 25.0 2
Others 25.0 2
No answer 25.0 2

July 17-19, 2025 @ IEEE International Conference on Advanced Robotics and its Social Impacts (ARSO), Osaka, Japan
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Demonstration Participation (N = 2285)
Q1: Which CA demonstration did you participate in?
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Demonstration Participation (N = 2285)

“Q1: Which CA demonstration did you participate in?” 1 b ( — )
S e Usage Likelihood (n = 333
CG CA zone 56.4 1289 . . .
CA receptionist zone 79 1095 Q2: Would you use the demonstrated CAs in your daily life?
Communication training 31.1 711 6 5
Caregiving support CA zone 39.7 907
CA teleoperation zone 16.9 386 60 T
Daily-life support CA R&D zone 14.7 n =333
Single operator controlling 15 CAs 259 591 5 5 7
Facility guidance from teleop. mobile CA 31.1 710 i
Guide segrvice from various CA coop. 12.4 283 5 O (n1+ = 1 3 1) +
Multi-language service for int’l coop. 9.1 207 . =
Chat service from paired CAs 7.2 164 — 45 39.3 (n2 1 1 8)
No answer 2.1 47 \o

Usage Likelihood (n = 333) ol_l
“Q2: Would you use the demonstrated CAs in your daily life?”
Responses Rate [%] Sample 8
Very likely to use 393 | nf =131 <
Use if conditions are right 354 | ny; =118 m
Cannot tell if want to use or not 20.8 69
Do not want to use 24 n- =8
No answer 2.1 7
Usage Scenarios (nr + n.j = 249)
“Q3: In what situations would you use the demonstrated CAs?”
Responses Rate [%] Sample
Work 325 81
Education and studying 17.3 43
Hobby and leisure 15.7 39
Conversation and communication 15.3 38
Daily life 47.8 119
Others 44 11
No answer 32 8
Usage Aversions (n~ = 8)
“Q4: Why do you not want to use the demonstrated CAs?”
Responses Rate [%] Sample
Could not use well 37.5 3
Seemed fragile 12.5 1
Seemed expensive 12.5 1
No space for using or storing 0.0 0
Prefer human face-to-face interaction 25.0 2
Others 25.0 2
No answer 25.0 2
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Demonstration Participation (N = 2285)

“QI: Which CA demonstration did you participate in?” . + —_— 9
Responses Rate [%] Sample Usage ScenarlOS (n 1 + n2 - 2 4 )
CG CA zone 56.4 1289 . .

CA receptionist zone. 479 1095 Q3: In what situations would you use the demonstrated CAs?
Communication training 31.1 711 6 5

Caregiving support CA zone 39.7 907

CA teleoperation zone 16.9 386 60 R

Daily-life support CA R&D zone 14.7 n =333

Single operator controlling 15 CAs 259 591 5 5 ]

Facility guidance from teleop. mobile CA 311 710 47.8
Guide service from various CA coop. 12.4 283 5 O T

Multi-language service for int’l coop. 9.1 207

Chat service from paired CAs 7.2 164

No answer 2.1 47

Usage Likelihood (n = 333)
“Q2: Would you use the demonstrated CAs in your daily life?”

Responses Rate [%] Sample

Very likely to use 39.3 n'l*' =131

Use if conditions are right 354 n; =118

Cannot tell if want to use or not 20.8 69

Do not want to use 24 n- =8

No answer 2.1 7
Usage Scenarios (n] +nj = 249)

“Q3: In what situations would you use the demonstrated CAs?”
Responses Rate [%] Sample
Work 325 81
Education and studying 17.3 43
Hobby and leisure 15.7 39
Conversation and communication 15.3 38
Daily life 47.8 119
Others 44 11
No answer 32 8

Usage Aversions (n~ = 8)

“Q4: Why do you not want to use the demonstrated CAs?”
Responses Rate [%] Sample
Could not use well 37.5 3
Seemed fragile 12.5 1
Seemed expensive 12.5 1
No space for using or storing 0.0 0
Prefer human face-to-face interaction 25.0 2
Others 25.0 2
No answer 25.0 2
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Demonstration Participation (N = 2285)

“QI: Which CA demonstration did you participate in?” 1 ( [ — )
Responses Rate [%] Sample Usage AVCrSlonS n - 8
CG CA zone 56.4 1289
CA receptionist zone 79 1095 Q4: Why do you not want to use the demonstrated CAs?
Communication training 31.1 711 6 5
Caregiving support CA zone 39.7 907
CA teleoperation zone 16.9 386 60 7]

Daily-life support CA R&D zone 14.7 n =333
Single operator controlling 15 CAs 259 591 5 5 ]
Facility guidance from teleop. mobile CA 31.1 710 5 O i
Guide service from various CA coop. 12.4 283
Multi-language service for int’l coop. 9.1 207 45 .
Chat service from paired CAs 7.2 164 — 37 5
No answer 2.1 47 R 40 - :
Usage Likelihood (n = 333) e
“Q2: Would you use the demonstrated CAs in your daily life?”
Responses Rate [%] Sample 8
Very likely to use 393 | nf =131 <
Use if conditions are right 35.4 n; =118 m
Cannot tell if want to use or not 20.8 69
Do not want to use 24 n- =8
No answer 2.1 7
Usage Scenarios (nr + n.j = 249)
“Q3: In what situations would you use the demonstrated CAs?”
Responses Rate [%] Sample
Work 325 81
Education and studying 17.3 43
Hobby and leisure 15.7 39
Conversation and communication 15.3 38
Daily life 47.8 119
Others 44 11
No answer 32 8
Usage Aversions (n~ = 8)
“Q4: Why do you not want to use the demonstrated CAs?”
Responses Rate [%] Sample
Could not use well 37.5 3
Seemed fragile 12.5 1
Seemed expensive 12.5 1
No space for using or storing 0.0 0
Prefer human face-to-face interaction 25.0 2
Others 25.0 2
No answer 25.0 2
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Participant Comments

Cl: “I felt that life-support avatars are easy to imagine being used
in various situations and can be utilized in many ways. However, I
could not clearly envision their applications in communication, so I am
looking forward to seeing how they will be used in the future.”

C2: “I would love for them to be useful in households, especially for
tasks like fetching items and tidying up.”

C3: “It was fascinating to see the perspective of an autonomous avatar
(robot). I was surprised at how much calculation goes into even picking
up a single object.”

C4: “T believe that if remote-support robots become more practical,
they will greatly expand the possibilities in our daily lives.”

C5: “I have high expectations for life-support and security robots
(avatars). I think they could contribute to community safety.”

C6: “Life-support assistance when caregiving is needed, as well as
customer service in public facilities.”

C7: “When I used a caregiving avatar to carry a plastic bottle, I wished
it could also open the bottle cap.”

Positive outlook and high expectations
for the future of CAs in daily life. (C1,
C4, C5)

Strong interest in practical household
applications, e.g., fetching items,
tidying up. (C2, C6)

Need for more advanced manipulation,
e.g., opening bottle caps. (C7)

Public outreach helped non-experts
grasp fully autonomous CA potential
and complexity. (C3)

However, the free-text sample was too
small for strong statistical conclusions.
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Conclusion & Takeaways

Public Evaluation on Potential Social Impacts of Fully Autonomous
Cybernetic Avatars for Physical Support in Daily-Life Environments:
Large-Scale Demonstration and Survey at Avatar Land

There is significant public interest in usmifully autonomous
CAs for support in both daily life and work environments.

* The primary concern for the respondents is task execution
reliability and whether fully autonomous CAs can perform
tasks consistently.

* Financial cost and the need for human-like interaction were
not identified as dominant concerns by the survey

Abstract— Cybernetic avatars
an avatar-symbiotic society, enal
physical limitations through virtual agents and robotic as-
sistants. While semi-autonomous CAs intermittently require
human teleoperation and supervision, the deployment of fully
autonomous CAs remains a challenge. This study evaluates pub-
lic perception and potential social impacts of fully autonomous
CAs for physical support in daily life. To this end, we conducted
a large-scale demonstration and survey during Avatar Land, a
19-day public event in Osaka, Japan, where fully autonomous

CAs) are key components of
individuals to overcome

Daily-life support CA R&D zone
demonstration (n = 333)

questionnaire. The survey results indicate interest in CAs for

b physical support in daily life and at work. However, concerns
were raised regarding task execution reliability. In contrast,
cost and human-like interaction were not dominant concerns. ‘@t object
. Project page: https:/lotfielhafi.github.io/FACA-Survey/. candid:

This work was supported by the Japan Science and Technology
Agency (JST), Moonshot Research & Development Program, Grant Num-
ber JPMUNS2011L, and by the Japan Society r or the Promation of

* To increase public adoption, future R&D must prioritize
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1. INTRODUCTION

The large-scale interactive demonstrations at Avatar Land
were eftective for evaluating public perception toward an
avatar-symbiotic society.
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societies, an increasing burden is expected to be placed
on the working population to care for younger and elderly
while maintaining economic p ivity and
social welfare. In this context, cybernetic avatars (CAS) ha\e
been as a key of an avatz
society [1]. aiming to free individuals from physical con-
straints by their through
semi-autonomous v|rlua| agents and robotic assistants. While
the application of CAs as conversational agents has been
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