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Bad Uls

7-eleven Coffee Machine

24 .media.tumblr.com

How would you use this facet?
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Improvement? Patch?

e Designer’s fault

— Imagination lacking on user model
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(User Interface)
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Text (Character) Ul (TUI, CUI)
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FLAST AT —L 22Oy

Tele-type, Messaging tool to overseas
(before Internet)

Mainframe Computer, IBM System 340,
Typewriter input, Line-printer output

mmmn Il .;-{.;,V
i »_ | Computer FE52 8 AR
Mini omputer, DEC VAX 11/7804+ <5525 #sara—<- Mountain View, CA
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Graphical UI (GUI)
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Personal Computer, Apple L e(1977) | First Computer Mouse
1orwreo23 Hsaouglas-Engelbart (1964)
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A 7]
e MXZ:Keyboard

o FF: numeric key (0-9)
o [B[{2:camera, scanner
« YAOVRTH2
o RAUTAT /FEHE:
— B #%: touch screen, light-pen

DEC VTI100 Terminal

ﬁhttps ://xtech.nikkei.com/it/members/NBY/techsquare/20040531/3/ 2022.6.1

— [H1#E: mouse, joystick, tablet, touch-pad, digitizer, track-ball, etc.
* 1?%§FEE]&EHE1|Z:"EFEE]75§$_¥&

« DIRFY
— Pointing, shape (Kinect)

— Data-Glove
_ FLE G) % 'I‘i 1@ A 'l‘i Wikipedia https://uploader.swiki.jp/category/edit/host_name/gow/thread_id/13209 2022.6.1
9¢~ ﬁ 4 /
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https://www.spitz8823.com/typing/zatugaku/01.htm 2022.6.10
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T — _ Vive Pro (2019)
— 2 ’k JC ( 3D grap h |CS) VPL Research 1989 https://htevive jp/item/99HARJ006-00.html 2022.6.1

— 3R Jt(stereo, holography, HMD, etc.)
(@) O
(@) (@)
Ob 40
oi e

— % AZY (CAVE, 360 panorama)
— HAIEIZE (laser direct)

o w i— — e w o
- BFR/B
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i jj %‘: (Ta Ct I I e ) d I S p I ay https://wwwgéxgngtﬁublicagnﬁxg ﬁlfajezhnologies Trends_in_Education 2022.6.10

— Phantom, needles, vibration
« 4EJL\ Olfactory/smell/aroma e e m

T~
[
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Icon
Menu
Pointer
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The First Computer Mouse (around 1964)

http://sloan.stanford.edu/mousesite/& bt
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Douglas Engelbart
(1925-2013)
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HRATRIDVR- AYRIOU T4 RXTL 4 (HMD)
The Sword of Democles (1968)

)
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https://magazine-k.ip/2019/06/11/30-years-history-of-vr/
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lvan Sutherland
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28 B “Siotchpad(1963 (1938~)
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interface

* Nesting of mental model
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1. A23TDI—RADHAZA2 (BEE)
. A—HEUTA(A—HITEoTDFELRTE)

[RA|-FHERE
ZEE (B A, FHER, sHRIFE)
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. WebarTVDTIEIE) T4



AR ITT—RADHARSAY

Ben Schneiderman®D & & 1$

1.
2.

3.

—EMEL-E5 (HINLE LR/ EIZT S)
FRAEEOSNI—HIZIHEEZEFET 5 GEEFFESH
ESNEI—HIZEES)

BRIGTA—F N DFRMT H (TR THORIEIZH LS
MNDIT4—FIN\VOFIRHET S)

EXPERITZER R T 5 25 GR1ED RN TR A EREE)

IS—NEBZHEICTLH(BEMmAEII—(FRES%0, T
S—hEE THEHEIC 1I5<IE’C%%>J:')I 95)

6. WiEEEET (Undo IZKYIREZRIHANIZT B)
7. A—HICERWLFHIEIEFEZR S (A—THRATLZED

hA—ILLTWSELVSREZE-E5)



A—HEUT/AORE
.Nielsen RDA—HE) T4 EZ="FEFITEILVOT L\ L”
o FELAT X(learnability),
o NI (efficiency)
« T/ Z A9 Z(memorability)
ZE LTS (errors)
il B (satisfaction)
D.A. Norman TH A4 [RH|
o AR (visibility)
e KULMEEFET )L(good conceptual model)
e XULVXIEDIF(good mapping),
o J4—Fk/\y)(feedback)
aA—HET1DIE#IS013407
o ThE % (effectiveness)
o NI (efficiency)
il B (satisfaction)

l—



1S013407: 1 —H E YT 11EXEL FR#E

(A3 50T4TRTLDANBHRIDEKRETTOEX]
Ofim

o FhER T (effectiveness)

o FhE M (efficiency)

i /& (satisfaction)

OE =097 58l

1.

2.

3.

AUSATODITEL ZITREN ARV ERMERE, A F1NILTDfE
FREE /FE, ERKEEGE

AI75ATODITE FITRN RiIRBE, SEOERBE FE, /B
REAE R RS &

R EBEE -EEIJ0rL, BEETANCOEERGE

4, BEE BR . FBROOA, ToHA—FTOaAUNEEEM

AL R ZIDECRE - GSR,IDME, IRIA, KA E
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A= /N—YILTHALODT7EE

o« ENEMNRNEICFEATES

« S5 ETEHEMNGL

o ELVANFETYT IZHMNDS

o WEFIFHRMNTCICERETED

. ’)075\") ARBRIZDENSHENT AU THS
o MIBLEBHFLLY, DIEWATHLREIZERATES
. 77'|2ZL'V3'§’L\Z’\—Z&7(§$’EEE1%T%>

http://www.design.ncsu.edu/cud

J—Z2A0FAFMITKI=/NN—H LT HFA o A—
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Weba>TYDTIEVEUTA-HARSAY

EFI-ODORNBPLRL-OORAIZIE, RFEQEEZR-IRKOUDID
%*ﬁEL\j-é

BIZIFIZIRFELGL

ELLATfHITL, BYIZRRASILS—RE{FES
BASEORYKWLAICET HIEHREAEICRT
DSFELEBMEINDT—TILEED

FLWLWEMZRALIE=R—U1F, SFECE RSN D ELIIZLTHL

B EEICEILTHAARARIZOVNTIE, 2 —AFHIETEDLIIZTS
NR—UHRZHARAFENT-LDDUITZENBERN T O XAGELELDIZT S
HEEITIKFELEWEDIZEETT S

FENGHERRETED

W3CDTI/ AV —ERARSAUE{ERTS
HIREROMEZR T IEHRZTIRMETS
(XoZFVEOLMNBTEST—2aD=ODEHAFIRET S
XE(IHBETEHRELZLDIZTS

http://www.zspc.com/documents/wcagl0/
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« GUI (fExD3xha4k)
_ F—R—R. TYR, EZH—
- ANEEDHLNIAZa = — 30 FvRIL
* Post-GUIs(fEL 9 &, ERIE. REHLET A1)
— PUI(ATA7REBEMDER. BRAE2T71—X)
- BEfR-BFE (BFE. VIRATFY, RIE. L)
« RUBYF HNWE AKHIBRE. RIR. 20001
* VR, AR, MR
— AEXFR IITIT I (L2859 30 DRyt T—41E, Digital-twin{t)
* loT(things), loA(ability), loH(human)
e Cyber-Physical System (CPS)
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Personal / Perceptual Interface
(1981-1995 @ NTT)

F =& TV Camera
{= Window fox 3

HumanReader as Sensors
for a Secretary Agent

Head Action (Yes/No)
~inger Pointing
_ip Reading (@Medialab) &3
~acial Expression «
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FIGERH D HZE (mase1991)
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Today “OpenFace” (cfMs Face API)

FACSvatar

CMU FACSvater: REKEF THHEZERWMHE=E

OpenFace 2.0: Facial Behavior Analysis Toolkit Tadas van der Struijk, Stef and Huang, Hung-Hsuan and
Baltrusaitis, Amir Zadeh, Yao Chong Lim, and Louis-Philippe Mirzaei, Maryam Sadat and Nishida, Toyoaki "FACSvatar:
Morency, IEEE International Conference on Automatic Face An Open Source Modular Framework for Real-Time

and Gesture Recognition, 2018 FACS based Facial Animation" In Proceedings of 18th

ACM International Conference on Intelligent Virtual
Agents (pp. 159-164). ACM, 2018.

shorturl.at/hmRX1
https://www.youtube.com/watch?v=J2Fvrll-ypU

A2ITARTA4OA3 Es5hlEa—<T MY

RIT—R 20
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shorturl.at/hmRX1
https://www.youtube.com/watch?v=J2FvrIl-ypU

FEF T T AF iR, (Fukumoto-Mase CHI92)
TILFE—FIV[EBRLE(F) + ST HF8H]

Put-that-there [Bolt]

Cursor
‘-IS--

~ FingersPointar
B AGlove Pree Interface

Demonstration Video '
(G5:20) n
4

| ————
o 1 ) '

- ———

51



e Richard Bolt(MIT Media Lab.)
— Put-that-there (SIGGRAPHS80)
¢ VILFE—HFI-AF3T—RADIELY
— {E% 58 Vol)70-D, no.11(1987.11)
« Multi-modality: Z<D | g2
— Unburdening (EfR Mo DHEEN)

— | —Information summation (fEERENICKHTER M)
| —Redundancy (TLE )

A2TAITA4OAR3 EshleEa—< (>
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N o Microsoft Kinect:
Wiz A ST — ~
i IAFFT SIRFYRHBOTEL

©Microsoft

WiiSports
Bﬁ@@@

©Nintendo

https://jp.mathworks.com/help/supportpkg/kinectforwindowsruntime/ug/
plot-skeletons-with-the-kinect-v2 .html

A2TAITA4OAR3 EshleEa—< (>

2021/11/05 P

Open Pose: REFEZ
Eo-2 B EERH

OpenPose

OpenPose

https://github.com/CMU-Perceptual-
Computing-Lab/openpose

Zhe Cao and Gines Hidalgo and Tomas Simon and
Shih-En Wei and Yaser Sheikh, OpenPose: realtime
multi-person 2D pose estimation using Part
Affinity Fields, CVPR2018
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https://jp.mathworks.com/help/supportpkg/kinectforwindowsruntime/ug/plot-skeletons-with-the-kinect-v2.html
https://jp.mathworks.com/help/supportpkg/kinectforwindowsruntime/ug/plot-skeletons-with-the-kinect-v2.html
https://github.com/CMU-Perceptual-Computing-Lab/openpose
https://github.com/CMU-Perceptual-Computing-Lab/openpose

Wearable/Ubiquitous Ul

Ubiquitous sensors
(video camera,

Microphone

ILED ID Tracker  ID Tag
(35 x 60 mm) (30 x 43 mm)

Photo by Rob Felt
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— BMI, £ET 3 EHEGFLLES)T1)

— AT EDA RS9 30 (NBIDOREIENE ., FEEEHATR(AH), F45)
o IT—IxURHAN, BARYMHRI)., RyT—Y518E
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AL RTI—ADE &

o MR- AE2T7—X
— HpIRIE. IRIBANBE(Intelligent Environment,
Ambient Intelligence )

— WIGRI/F(FEERHXFAN)
— RBEA—HY A2 —X(PUI, Perceptual Ul)

- B BELREDFIA e
— f1EEOARY (B E)EiRE) —

o PnaRSn7t= AR (Augmented Human)
- DITITINARZTT—R

ATARTA4OAR3 %5@[:1—7/’(/
2021/11/05 A91—2
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FEDA R TT— AR

S BN (A EDIHREMEREEE DR
— WIBEE DEL D AR

- S ETILDEN

- EEniE

fiixi (Brain Machine Interface, BMI)
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— fanSARyk~
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NERIREME S NS g pymbiotic
and Technology Agency ~ Core Research for Evelutionary Science and Technology Interactlon

©JST(2022.3.29) ©JST(2022.3.29) ©JST(2022.3.29)
AN, é( ] H- /]/ ~ — ~ N j:)“
SRRIIEFEA >SS0 3>H

JSTHERRYEIhSHHFHEESS 2 (CREST)
(B> 550232 ]

A EBHRIRREDOHE A 255 T2 3 D BEERGNORIL B
20174EE~20244E

i

|I1

e FafE —

ST 41> 5=2> 3> CREST A& IE

2021/6/11 JSAI2021 59



[ KEA>2FSD2 32 ] sBlEDNN—XERRDTE
HizER ERl~FsE)  2017.3.10
(18 2]
Y NI —=DEDRMNERIREEREDAA2FS T3>
DEEAL

[ERkB1R]

HEDRR IMGE COFERICEISTZA 2P S0 3> DOREALDTZHD
ANDBIEN>, 12550232 OEFEOELRDIRIZRS L 2BrIE
93, [BImRRIFTET0IC, BARE, DEF, MRZFESOFRDE &
BIEL, LUTOEMZHIEY .

« A2HSU232%ZRITDEHD, A>2F—T1T— AP AFEEETID
LR (CE 9 DIMThFE
AT I BRI DICHD, [RIEDHIBO/RIA S FERES LU
1BRDUNEE - D (CEE I DEATFHFE
A2 ST AMDBERICEKD .. T=iEsE® AEITEIO&RECZ
e 9 X D/RMREREET T T 1 > 9 DEAMiFAFE
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PRIE CaxiE UTTHRHEFE T —Y

® 3k 3Cyber-Physical ftR(CHITDH

e TLWL\1>FSTS 3

FHEORHEASTT A >

FREDIBERETEFT U D

i
® [I/Rhy MPAIE ABIDHEZSH T A2 H ST 3 > DORIF

® T UULMAF R E TR O = 1 =5 r DAL

2021/6/11 JSAI2021
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HEAF593
Symbiotic Society

"

| SMART HOUSE
nsn e

NAO (Wikipedia)

©safewise.com https://iotnews.jp/archives/99589
2022.6.10

©CYBERDYNE

Sl
— - _—

\ XX
£ 1 3 3 L 1 3 3
L

™
/ 4 https://www.moddb.com/mods/ordo/images/press-release
=g 2022.6.8
;; b o\

- [{B8 Integration of cyberspace
L1 into real-world

w [\

ey

A L A
..... . |
S

TR

Al, robotics, data analytics, VR and loT
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https://www.moddb.com/mods/ordo/images/press-release
https://iotnews.jp/archives/99589

A&V Ea—3DHAE

* Joseph C.R. Licklider
— BALDITIVITORT A
— ARPANET(# DA A—yk) DIVt Th
— 23X : Man-Computer Symbiosis (1960)
* H-MAAZ92a0 DFREZ (BRRDPCEE)
« HELF BLGLBEOFRANERICEREICE  1915-1990
ELEFELTLSER Py

— QF%E(mechanically extended man, humanly extended machines) §&{K) k24X % 4

» BFPRELZEDHEMB/E, AR —5 THETELGE
» A—kA—=3 (FEEFVATL) l/"- EiEERTT
7.

c AILVEENERNZTIENER
- AVE2—SORE: HiTHREE M RIS T S
- BEQUT LI LI

2021/6/11 JSAI2021 63



Call 1(FY2017-2022) $RiR:E5E

S —EREEIANMNEHRS X5/ MLOE1—
htiEfEx =X OIERF - HliEordo1r>5S I T70

3> S —
AR cHETBIOMNY D EIILA>H
R=A A >S50 3 > BRIl 50232,
=M

REEEA N X ADRIERE K-V, &
HTA BLOEEZESRAFLNADE %
B
BBl Bk SRR >4 HEEESb. B
A SO IAIFREEOREBSE R UY
A JN—EtE
MELVEE] 1295033 miE. NE.
HA D OFTER - BRFHARE . 1B

JSAI2021 64



Call 2 (FY2018-2023) $F4R:2E

Research Affiliation | Project Title
Director

ATR \J_/'V)I/g v 9:0):;'—% E’Jﬁq:HHC‘_’_D HRI
IRL Ry SADIGHH Robot & Social Touch

U. of EMMEIRSRIC KDL RTA > F ST 3 VR, A

Tokyo = Haptic VR

Kobe IERZMEERFCEIKA>IST w, A
U. >3 > BT AL

Priming, Bias‘c.n'c UI
U.of PEFETEDS SAYTSTIUMREED cogsei,

| Al
TOkyo . E-Learning Analytlcs
Osaka INFRIRZEfE A >S50 3 > FDEl Br_ain f‘:l
U. Brain Imaging

VoicePersonae: EDQF7 AT T4 T+ V0|ce Al
NII zgi/\ﬁfgéf Voice & Securlty .




Mase CREST: Call 3 (FY2019-2024) Teams

= SHMAX KeioU.
=T Michita
v Imai

i ARfEE Tsukuba
Kenji U.
Suzuki

FHEE NagoyaUl.
-~ | Tomoki

y» Toda

Fi#E {Z KeioU.

‘ ’ lJin

A‘f Nakazawa

h# B NAIST
Satoshi
Nakamura

Research Affiliation Project Title
Director

Mk & FFIROBERHEE(CE DS HE®E Dpial A
aA>E1—7—>3 D% 0g
HRI Mutual Understanding

V—=2v)b - 2OFIDOHEB EHERIC  soc. AH

KB HBITEIDSZEE Sig.
Social Signal for Sympathy

BATA A1 —>32ICHBIT  spee AH
2 H B ReHnsRB D El ch,
Speech Media Augmentation
[RESEEZENI IRELNFISDI Ha, A,
>3 > B loT FD
Super Smart City

Training Adapted Personalized Affective SOM Al
Social Skills with Cultural Virtual Agents
<B{ILHERIEZE> Social Skill Trainer Agent

JSAI2021 66




5 ¥R ?S'Z flT D FE L2

BB A BT —R BT DA ﬁﬁﬁtéh% BIESEH-HDTEER. TOT7ILH

2RFFASNDAREMEN DD, Yesw 143
71_;(‘:79:6:;&*1'0

MR AL A TT—R BEIDITRAETESRED AEHOBEAITHERSELA TS,
IN—FIVIER, HEND OIS ITIR BB DM AHHES A

et D B B, BASRIERLSN . Bl LERRE
DIEFD

EEEREL. IR IR E AU AU FIENFEEL H REREE IS S LB TR TN, A (A1 4R

{REREE RN THO BMICRASh B ELHD

REFE =2 RHDERERA L BT —RD /LT RATHEEN S (A
B, E4TH)

ANICEBEBOBEELE  BEAEENSORK S¥ BEBER AICEEINEDNDE
. AN BELEMF BN B ERF I
WEET 52181k,

MEEORYR-T—Sxoh, ASEMULAL. SEEDEL.  thEOII2=4/—SavlanmDd . (K5

VR R BSOHER DBEIL

IR ATIREWD, MENCEOBBEZELSELENLIIRMEZHERETINMEE,
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« RNMELRZERT
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