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HRI: Human-Robot Interaction

« "Design interaction between Human to Robot”

e Fields : Engineering, Information Science, Psychology,

Sociology, Social Welfare Studies etc.



* Al Overview

@ comfort

/'kamfat/
Comfort means a state of physical or mental ease, free from pain, worry, or

Suffering . 0 Facebook - English Learning

You can check more detailed definitions in the Cambridge Dictionary or explore general
concepts on Wikipedia.

Noun Meanings
« Physical ease: A pleasant feeling of being relaxed with no physical pain.

« Consolation: A state of feeling better after sadness or grief, or something that brings
relief.

« Material well-being: Having enough money and pleasant things to make life
easy. e Cambridge Dictionary

Verb Meanings

» To console: To make someone who is sad, worried, or upset feel better through kind
words or sympathy_ ¥ Oxford Learner's Dictiona...

If you'd like, | can give you synonyms or example sentences for a specific way you want
to use the word.

Al can make mistakes, so double-check responses
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Humanoid robot (before)

Soft Bank Inc. Papper robot with CEO Papper working at Karaoke Now....



Pepper’s Graveyard

http://www.all-nationz.com/archives/1079594649.html ¥
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What is Comfort for You (Human)?
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1. NAIST CEZd®)

“Nara Institute of Science and Technology, Associate

- Human-Robot Interaction
- AR/VR
-Self Driving Vehicles

Prof. Hagita, Prof. Kanbara (HRI, Self-driving)

Professor.”

0 Q. Max Sawabe Q

2. amirobo tech Inc. (CEOQ) :

~

[ ]
<AWJ - Oectue b

&

“IT company in Japan.”

(Research based business!!!)

- i0S/Android App dev
- VR/AR App dev
- UI/UX design dev

- Hobby -

Coffee, Museum, Langauge, LEGO,
Basketball, Movie and

Creating and Playing ---
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RNELZ & : important things

Curiosity & Interaction
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Create Human-Comfortable Interaction 12

What would be
comfortable -

interaction for

HRI?



13

0 . . . .
INnteractive Media Design Lab | «vsso5oxzrussmns omm

Our vision is to introduce Augmented Reality & Human-Robot Interaction
iNnto the everyday lives of everyone on this planet. Those a technology
that enhances human vision with computer generated graphics.

A Communication Robot for Playing Video Gumes
Together to Boost Motivation for Daily-use

Computer Vision
BBHWE, AR—YIGH.
TTAHTE « S

Human-Robot Interaction AR/VR (HJhsRIRZERX - (RIGIRE Human-Computer Interaction
MWEI—YTYh FyFORY ARIYFYHEHZIE, EHAR - VR, BATEEES. UNUX
REEEEEEG, EMBP-VFOZIOR VEEHIm « 23 . §li& R+ V5 -0 1 —pEF
' * LS (Careen) : SONY. NTT. X2 (Nintendo). IBM. 173> (Capcom). Yahoo! Japan. OMRON. .'
s interactive
Panasonic. #X. Microsoft, Canon=Z&E#, sABRET L E. STH@MARAT. BIIEHER.. Media Design Lab



IMD Keywords: AR/VR, HCI, HRI
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- . interactive

Media Design Lab

Research Publications

Human-Computer Interaction

i >

Computer Graphics

i >

Infrastructure

AR/VR

https://imdl.naist.jp/

Contact
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Human-Robot Interaction
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Computer Vision
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Microsoft HoloLens Apple Vision Pro
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HTC Vive Pro
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Example:
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Example:

Kid is

slipped over! Hard to see at the

intersection. Is there any

pedestrians?
— T \

Very narrow path
and
high speed

Feel STRESS...
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Comfort Intelligence for Autonomous Vehicles

* Provide enough comfort for all passengers Bl sasseecst, 201

Gl First time For daily use as a »
)
® &4 riding auto-vehicle transportation
FUN

\ SOLVED f
<

Autonomous Vehicle Stress SOLVED Autonomous Vehicle
AVS Motion Sickness
Unpredictable behavior of — (AVMS)
the vehicle, and anxiety from Car sickness and VR

surrounding sickness at the same time




[19]. ITSHIZE£2017

Contents :

Estimate and evaluate the stress level from the car ,
camera

Novelty: Result :

- Different types of stress can be an estimated Can be estimated stress level

- Only using a camera inside the car

1
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Stress level
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Outline of XR Cabin

Actuators x 2

| B ,\ ¢ 7 &
& ‘l Projectors x 3

Exterior of autonomous vehicle Immersive hemisphere screen Motion platform seat

1. Autonomous vehicle system 2. Immersive VR/AR information 3. Motion platform seat system*
based on Autoware.Al* display system*
* Acceleration, braking, steering * Projection based cylinder type screen * The seat can be controlled and
control can be automated * Head Mounted-Display (HMD) adjusted at a specific angle.

(0 - 150 mm)
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XR Cabin: autonomous vehicle functions

- The system can follow the same trajectory at the same speed over and over.

T ————

Exterior: Interior:

——

S



XR Cabin: Outline of immersive screen and motion platform seat

- Systems to control the sense of movement.

Actuators

Immersive hemisphere screen Motion platform seat

23
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XR Cabin: Details of immersive screen and motion platform seat

- The hemisphere screen and motion platform
seat and can be titled.

>Maximum expansion and contraction: 150mm,

>Expansion and contraction speed: 10mm/s,

>Maximum load: 800 N,

>Range of motion: 15 degrees forward and
backward, 24 degrees right and left side.

@ L

+7.5 degrees

+12 degrees



Hype Dlive: XR Live Performance System for
Improving Passenger Comfort in Autonomous Driving

(OTakuto Akiyoshi, Masashi Abe, Yuki Shimizu, Yusaku Takahama,
Kouki Nagata, Yosuke Okami, Taishi Sawabe
Nara Institute of Science and Technology (NAIST), Japan

* “Hype Dlive” is an XR live system for an autonomous vehicle that uses

unpredictable stressful behavior to make passengers excited without noticing

[XR live performance content] [Passenger enjoys "Hype Dlive”] [Autonomous vehicle]

S w - Please check our poster “1046” out with a video demo!” (AHaiz02
I o
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TV chat robot
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Framework of TV chat robot

How cute
it is!

6. collecting

a1
288!

reactlons il T e
‘ = = 2 collecting
- = comments niconico
3. selecting Real time BBS

t
TV Chat comments TV _Chat Social

Robot Engine .
5. making 4. speaking / 1&5;?1:'2?],[5
actions comments ’
: How cute
m"‘ it is!
. |

User SNS User

That's it!

[H. Minami et.al., MUST-EH, 2016]



Atmosphere sharing : exciting scene 28

——

Japan vs Poland
The scene of nice save

2018 FIFA World Cup Russia




Proposed Method -
Communication robot that plays video games together

1-on-1 games ST, o
i .. e s “ | I '
One more game! ) I Le_t 5 g0
== = = Special move!
S Sy Amazing!

Fun playing video game with the communication robot

Increase motivation for daily-use of communication robot



System Overview of Proposed Robot

Game Images

Game Console

Object Detection

Game Character Locatlon
Value of Damage #%tetl1)ss

Dialogue Control Algorlthm

s N

Game Screen (TV)
—

Microphone

Video Camera

\ Game Control Algorithm

4

Game Character Operation

Dialogue Text ==
C o >

Speech & Facial Expression

One more ‘ ~n A ‘
e i



Digital divide solution for using SNS (LINE)

Communication agent for online smartphone support:
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[14] LINE, "LINE API", LINE Developers, https://developers.line.biz/en/ services/messaging-api/ (2023/02/03 BE).
[15] Kelley, J. F., "CAL — A Natural Language program developed with the OZ Paradigm: Implications for Supercomputing Systems", First International Conference on Supercomputing Systems, pp. 238-248, 1985.
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Image of smart phone support:
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Overview of this study

What:

- To investigate the impact of avatars with distinct visual characteristics (muscular vs. skinny;,

male vs. female appearance) on the robot’s tactile perception interaction warrants consideration

‘ Male Avatar ‘ Female Avatar

Comparison with related studies:

- Focus on the impact of avatars with distinct visual characteristics

(muscular vs. skinny, male vs. female appearance)

Technical point:

- By using AR technology to change the appearance of the robot arm itself with

different characteristics

=3
-

HOW tO evalua te: ‘ (:“‘P}T:h-e-r;bot gently touches with speech

ot N
- Godspeed Like Ability Scales & Scales along adjective pairs &



Egg-laying bird robot

(bl =18 BEA, ME 3, 5iF & P B HIE MK FE KT “BEOKRY FOERTENANICEZSMRDIRE" EFFHRBEEFSEAMARIRE ; EFKRI vol. 123, no. 347, CNR2023-32, pp. 36-40, 2024.



Outline : Tsundere Interaction

-Operant Conditioning: the learning to adapt to a reward or aversive stimulus (punishment),
so as to voluntarily perform a certain behavior. It is a basic theory of behaviorist psychology.

Z D #

S

You should Cheer! You know I like
work harder! hard-working person.
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