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This study describes the development of devices that support the expression of emo-
tions to promote social participation of people with mental disorders such as autism
and developmental disabilities, which have been on the increase in Japan in recent
years, and then the creation and adjustment of environments to calm panic (tantrums)
situations caused by external stimuli and sensory sensitivities.

In Japan, in June 2013, the law on the elimination of discrimination on the basis
of disability (the so-called 'law on the elimination of discrimination against persons
with disabilities’) was legally enforced. Since then, understanding of persons with dis-
abilities has spread socially. However, in practice, the understanding of disability is
still developing. Furthermore, since April 2024, reasonable accommodation has been
obligatory at workplaces, it is becoming more and more urgent for people with men-
tal disabilities, such as autism and developmental disabilities, to go out into society
and spend their social life in cooperation with normal people and people with other
disabilities and characteristics.

This study developed a device called ’Sugomimi’, which extends facial expressions
to facilitate communication, a problem faced by people with mental disabilities. This
device connects eyebrows and movable ears attached to the head by wires, and has been
developed to expand the expression of emotions from facial expressions. The results of
experiments on the actual use of the device were discussed.

However, even if the facial expressions of people with mental disabilities and others
are extended and conveyed, if there is no genuine attempt by others to understand
them, the challenges for the recipients remain. When I was facing this challenge, I
was informed that the Dubai World Expo, which was postponed to 2021, was the
first World Expo in the world to provide support for mental disorders, which are less
visible disabilities. Specifically, a Quiet Room (Japanese name: Calm Down Space:
also known as Calm Down Cool Down) was operated at the Expo to alleviate panic,
agitation, and tiredness. The author traveled to the UAE, actually used the Quiet
Room at the Dubai Expo, and experienced a very soothing feeling. This led me to the
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realization that a relaxing environment in which people with mental disabilities can
calm their feelings is what they need, not only expressing emotions. I shift my research
into creating and adjusting environments in which people with mental disabilities can
calm their feelings.

The challenges of the Quiet Room (Calm Down space) in Japan included the inability
to build new rooms in the building and the limited space. At Nagoya Institute of
Technology which is my school, there was an instant house that had been invented
as an alternative to temporary housing in the event of an earthquake. The space and
enclosed space of the instant house, which was about the size of one or two tatami mats,
was suitable for a mobile Quiet Room. I requested the cooperation of Professor Keisuke
Kitagawa, the developer of the Instant House, and told him that I wanted to use it as a
space for people with mental disabilities. The Instant House was successfully borrowed,
a Quiet Room was created using the Instant House, and demonstration experiments
were conducted in Japan and France. In Japan, the experiment was conducted in a
snoezelen space combining Instant House and VR, while in France, the experiment was
conducted in a space combining Instant House and projection mapping. Through the
analysis of questionnaires and interviews, the social usefulness of the Quiet Room and
the need for a peaceful and relaxing place for everyone, including people other than
those with mental disabilities, were established. I also traveled to South Korea and
Dubai to investigate the actual situations of Quiet Rooms.

This thesis does not just analyze Quiet Rooms, but states and situates the importance
of restoring calm and peace of mind for those of us who live in hectic societies, especially

in urban areas.
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Quiet Room in this thesis and the Japanese expressions for "Calm Down and Cool
viii Down".

FERAIZ, HREDPRIIEIZR 0T LD ITEEINRLERLTVWE, HAETOD
Quiet Room D REIDEN T Z EEF R VWIELWRBIZR S Z L 2T 5,

In English, the space used mainly by people with autism, developmental disabilities,
etc. when they panic (have tantrums) or need to calm down is called Quiet Room,
Calm Room, Calm Space or Meditation Room in other countries.

On the other hand, indications such as Calm Down, Cool Down, etc. are currently
used in Japan to refer to such spaces from around 2019. A direct translation of this
expression from English to Japanese would result in the phenomenon of the double
meaning "calm down, cool down objects."

When I checked this phenomenon with native English speakers, they told me that
they do not express the double meaning at once.

The meaning of "Calm down" in English is to chill out; "Cool down" can mean cooling
objects.

The word "Calm" is more appropriate for mental peace of mind. On the other hand,
"Cool down" means to physically cool objects, and is mainly used in foreign papers
and literature on chemical and physical phenomena.

The Japanese equivalents of Quiet Room are chill space, calm down space, cool
down, calm house, sensory space, snoozelen, cozy room, etc.

As of April 2024, there are no established expressions and administrative terminol-
ogy.

For this reason, the Japanese expression "7 — & X %W > A <R — A (Calm Down

"is used in this paper to convey a single meaning in a straightforward manner.

Space)
It is hoped that readers will understand that the above expression is used in this thesis.
I hope that, in the future, the term will be transformed in the same way that i 5
JE (dementia) has become FHIE (dementia) in Japanese, the expression Quiet Room
in Japanese will become a correct expression that will not cause misunderstandings

abroad.
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(2)Quiet Room(H7— AL X T YV AR—=AE) DNy JRRIZELEL G %
et 5,

17 B R %

ADHD O RV IE, IF &7 2 L WG o N A TEENICX U TIXRE
ERET LN, HEFPHA LRI TEHBAFTCEAILETERLRLMHENA
Nhd, 7z, HIB»RL T2 L EHELRI L2z /MO o RME%
ALTWS, 2OLIRBGE, HF2UETLILVEEEZMIL 225
HFEAN—TEHPGRTHL, FHBEAROHEEL EF LRI LA ADH
S EBITAIET Z ENEETH B,

ADHDHfMED H 2 N2 ~Dxf s e UTHE, MM, EEXZ2ZEL. &
BRI 2 S Uiy o BRI TE)GH il 2 IR 4L 5 24T B IEN BRI T
Hd, TOFHEIF BHEZFEIIHIST IRERPHFDORA Xy 7 D58\ EE
REGTIAVBETH D, 2. YEEVX DoV THAES STV
(&) 2HEICETIAES R 220 U Tk, 8 Cakth Al fE 7 B 1=
ZREL, HIZIWMOMATEDE Z L TS AL 2T e RNEE

ADHDRMED H B AN IFEHA PO H#EATITD 2L TOAFIZOL W
5 HRAZMEFEBIZHE D E, Wy F TARERR Y F T AEED R %
BUT, TEPHEMEIND XS5 9., ADHD 1% #4 b & % FfE L
MWIZ ETHUDRMBEERT, YHESODONHM R E L I PALZE %R
O, ZFEXTEHO LNV ZEYIIHET LI L2, HS5DREPHEICE
nb,

BEAE
FEREOREDRH S Z L THRECIHETITADZDIT TR RV, HEH
VKB ADERIZIE30 %I AREEELBHINALTWS, 5% T
EFZEEEOWM RV RN o722, BEBRE P F IO E I T ICEE
BEPEMINT W, REBEORMEZMML ., Btz T2 L
NEETH S, BARNLEEICIE, b0 ITLERAEI L, EEE2EHK
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LznwZe, e L THEASIE, HOERBHOLE, BIEDO@ER R
NEEND,

T ARV —FEEDYFEH S OITHEMIE, BE~NOREY LT, K
FORBER, PHERRNTDORN=Zy 27 ENRHD, 26 DFHIZIE
HENPRL, 2WHFREAHZERL TV RVWEAER S 4 H 5, FiERE
HEORMZBEEAZET, TNOYHHESAOHB L EY LGP RD S
na,

T, ZMEL R HAF#ELHELELLID (ZHEOEIAAN] W0
SMFAE SN, TIIWZEHERBEL VWO EVELINZEEZ DI
O ZZRDIF7ZDULTHRLRBEDITT v Y a VEMDPEEDRIZEK
EHOOoNZREVWHERTEDLDNZHENEHTES Z BT LT
5, BREIX, RKEPREIZ2HLU, MoBREDOEFREZILT AZINET
572D, Mgz A-HETH S, BEDFEITE N, B X

BhHO, TLER I VA TRy, BREICE, BEoH ILiztbR v A%
INBETBEGEPDHD ., (REENDINED T & iT%o HREIZNAEIN
HAE,. KEPRES2Z2HETAREMYERD ., MR KM HEE ST 2 A 6EME»N

DIV ELET S, (THREFADONAICD wa$m23¢357E
GEc1l 2 5 6 B ER AR ERESF@EM) 211, 2T E - REEEHE
RIS ZRELN=Zy 7R RKF2H UZRONKE UTEEINLT WS,
BEHBEO#MAL LT, TERGEMGIC, MRREECRERERE 2
ODHEEDOZMBHECRHALZ2EAO THHREFEBEL Y X —] MK

N, 2023 1 0 HIOH AT AW fthbhnrz, €@ET2AND I DRI
ZHIZFOHFBOM2MEREXET S22, BHNOEE 07T L%
35, ZHHFIZRKEPIT20EATMOBET, W2 DA BE L5
EUTOEPNE, THRZFEORMz2zHEL THRLINZIDRE Y X —
T, BEEMERZHE ZMEANCHEY U, ERABREZEAL TV 5 A0
BT, ZHEBITEHBH SN EZITEKTE, ETHEELIEES 2012 H
AU THRHEZIT D 212
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16.

17.

T, SH2EEOEKBABERORNFATIZ LS . 2FIZ1,3454
DHIKEEEZZZDRVDODLE2ZHENRED, 2D H308%ITH7
54%%#Faiﬁémﬁbfmto;Ma@%ﬂ%i@@@Ux&#m
<. ZHPOEY) 2 ZBAARAREL TWBIGE, ARSI T o EILA R
BREIND, ZOMBIZHIET 728, 2021 F6 H 14 H. EIRHIFE A © I
MEED D 5% MEL0H 2RI, EFANLREL2HERT 2 FE2HK
U7z, ZOFETIE, 2 ORMEICE O 72 0B FHE 0%, JI6H - 555,
BEFIROIMG L., M2 XEO4 DO MAZIEE L, ZH hh
SO 2ER I EE B LU TRET 22T, g dich e T
Rt R 2 G M — CAANDBITZME L TV 5 [213].

H D A i

ZOREHZESIFIMADOEZRBELZEHEL, NIEkEEz»rF5 I
HURBRSES D, TIR-7ZA) EEIEN S oA, HAhLHT
AN DRBIE T 2HMEAZ L, HADOITE 2 KA LT WEMEZ FF
D, INHD H-o7ZA) BEEOEMIZEDLS THIAEL., thRBIL— b
PHMADLKFEL 2 BT ZMEAL DS, 2o DFTEITXHKEHREDOANL
HETAREZ EABIICE 25T,

FODAN%IE, TRo7ZAN] IZRHUTA T4 TR %L, IR E %K
UB2ZeDHd0B, ZNIEESORMEPRENZHEMEE T, @O ALRFLU
P HEEAELTLES, LAL, s cHEBPRIEZ RO 2D TIX
L, BHAOORMEZREBL, EA5 T8 N%2 LAWVWRD ., MEIMH
WLV, ook Z2MEMEL, B REDY 2720, EfTIIBT I
NEETHDL, £/, [Woz A Oz AMBERKRICEHFTHIHEK
BWTEEIANENVDE72D, —HC TIR-7Z A1 LkDDITT. il # DR
MR T HMEDND D,

HODEZRDRWALD
HoililivcME~DEEL2EXT, BHOMEZBEML 2 S T MHF PR
MOBFWIZT S THELDOHEZ2BDBEVALL] BELET S, FLT. 0D
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JHA R FIEIZ AT o@D TH 5,
(1) BER#EPZ UL, BEREPREREOLED  HE OMBEIC
DR A,
(2) ZERBPERND S HORHME T B A,
(3) FitE AR CcM AN L DFEFIZ K < A,
(4) MBI L, EmE RO DV/MBFDOREEZ LD A,
G) MM ZHRKRIC LD MMFE~NORELHMTERVWA, ZTOLI%R
A%k, HEHODWTH O HER#EBARMLT WS 72, i e OFBP
MR CREEZEI TV, FUEL LT, TOYHEES 2 LEL AN
CHVEZRT I LABETHD, HORLUNGEPEEZZ2EMET LI L TE
LRSI eAEETT, £/, #HYILXA IV 7 TEE MBI
GOBBELRARTH B,

18. ¥ K1 v FIk

WMo/ AN 2BRECTHTE, IO HBEPFEFLINTLES
BN 2 2Hd, TOHE. BBIHFONLE2LEE R 5HMKE B
A,V UV RAyFOISICHR ZHEMRE Wo7 A ORIZEEAAA T
A2 —YavzelbeRiZTEIENEETHS, [Woz N &5
WIZRS>TUEDETIIC, HMENST FANAAZES 2 & THEZ KR
QI ENTEET, AMAORERHEMRPICHELZINZ S [Ho 7
AN ANDOHFIUFIFEIZDODWT, ARDOFEA > b E2BRRS

(1) TRz AN ITELLELTHHMRICIRLI2AEELH L Z &, #k
FHIZEIVBEBRLUCLEDMEMELDLZ LD B,

2) TR-72 A1 LOBBEESHEML, EMROBRBMEPLSPS 22T
5ZLNEETH D,

B) HOIRTERWVWH AR EMROEFR 2 KD D, F=H%2MH L T
THILLEAEBTH S,

4) BAZ2EHTHIRNTIEEFEEHTEDIAXIINAL, BMULKETILEDND
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5, —BMERo-EBE T,

5) BERELSMBEL, ANCHOMEE S, BHNTENICEZE S ENL
HTh b,

B3Rz ITIETHD, RIZIIWRE LW S TES B E,
MEOBEDZ®, REZEBEZRITHLEND L,

NS I8HHEHZME AT, BHE - FEERE O S 4 ~ O X0 5 e 13 B AR
\Z%E % F T3 Table 1.1 % & Table 1.9 2 S¥EM L EHR PP D DEE D EFE T
2720, FRICHREFEEES L DBy 7 2R ITHSRMN D D% KBIE
T 2L FRMEENA (7 FHA - Long Acting Injection) Z {EH 12 TH L § 55
a6 H 5,

1.6 HHEEZ -HHRE -REEBEE%Z27/7./0OY—TH
R— NI BDEECPT/NA ADHEEH

MAEE - A - REREFL2RBEFOEZNLUSNOT 7 /0 Y —-THX
B Pl & fE Ak B e . BREHB OB N LV EH M T D,

1.6.1 Fx—YTS5SvHhv bk

F—YT 707y MEIIERA YT = —F >V CHA U 7= F 12 B EHE R R
HEEOKEEBOEROT T, TIROUAW] [ZLZLbELENLTV] ODHA2D
OOHITAHTHY, Fz =TI Ty bEKIZEHITEE, ROE» 5
FTGETHIZF z—UDEEI N, KOMBEPBERBMEEET S LS, 0&
DBEPDDF 2 —VIZEoTHERT A A A=VERYKR—bINh, TH5TELLIE
SO OLNTWS &5 REEIZH S [214].

Frz—vT I3y NORFERRRIEL LT, EWFz—VADT I VT Y
FTSDOXADHD % 2 A 5 HFO AWM 8GN HZE I NI LA HE S Nz,
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Bodil Ekholm & 71 ) ¥ A 77 ERL K Z M & W e DN B E S kR 27 ) = v 7 W5
N — TNk, HED DS DX RMBMEREE, SN LZEE (GAD), HEEXRA - %
E (AD/HD) O 2 W (B OZ W2 &) 221 T T AIRERDH 5 18 % H
SCTTHRETCOBLI20ANEZNRIC, EBONSFz -V T I3V Ty b aHES
IZAGEMEB U T LU 2858, BED S DX MMM EE, 4t R 7 E
(GAD). #E XMW - % &jiE (ADHD) D H 5 EE D ARICH UL THEHNTL LT
HH, HHFOMERPHAZDOFEHL RV ERET S LRI EZ KR L = 215,
Fig.1.8 Fig.1.9 IZ /"7,

Fig. 1.8 Fx—v73v45 vy b 201 58 [214]
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Fig. 1.9: Fx—Y 735y~ D258 [214]

1.6.2 x4 Fy R7AO4% 70 K

Frx—rT7 5307y PETEY THPHERET2HGETH DM, fliicd
DI MRAMRHT— (- RNy R)FEDOY ATy NEEPFEET S [216]
TxAT Yy R RZAMI, ECMBE LA - ESORTEIC/ERT S H G HOR
MCTHB, RAMDFz—VREMEEZRBL, EHEIREZEZ50, XA
EEATAEIENCEIDMDD, RAMNIPAZEZELENP L0 RND 5,
Fr—Vv - TI3VTy EHEKOEFHNR, £ RE, Kk WD EH AR
ETRELTWSE, Va7 H A X T XIS A XR1HDH, HXH 1.0-3.5kg
#1E3 % X Fig.1.10 . B Fig.1.11 . KM Fig.1.12 . ™ Fig.1.13,
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Fig. 1.10: Vx4 7y K- XM ZD1 58 [216]

Fig. 1.11: 9 x4 7y R - XXM 2D 258 [216]
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Fig. 1.12: 947 v R - XXM ZD 3SR [216]

Fig. 1.13: 9247 v K- RZ k D458 [216]
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ATy R AT— () 13k, KPBEBOREEZMS T2 HAM. AR TY
WEHIDWTHFHINTED, BETLZELEZEAPGONE T, WO LIZED
. BEHEOMIZTAST I LT, IRICEDZ2T, fHEZEIZHE»MTVWS X
5 i X W & 5 2 5 X Fig.1.14 . ¥ Fig.1.15

Fig. 1.14: 947 v K- A5— 2D 15 [216]

Fig. 1.15: 9247 v K- A5 — 2D 2 58] [216]
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1.6.3 x4 7Y K Hug(/N\V)&&EA

77 ARy FHOEMNZEVHITIEAT AT Y F\Hug(/\ﬁ‘)&c‘_’.
A 217) 1, RBAEX R ERED HOLZLERP LK Z YR — M3 5 HNTHRA
nad, Hirse Az ciT’)IXT)Wﬁa%EODEﬁ#baéaB‘%Dﬁ))d/bb?h 6kg D
HIPATONTWVWDS, ZOEFEIZED, DMl WY Ty 7 A% 6 EHE
I, BMIRKOBEZM ELxE¥ 5, 5612, EE/ vizgbeE T Iy A4 5y R
Hug S Ak I =] bR, LR TCHHATE, COXIBREIDDH D
SeAF AR TE IV —Zflibn, fmatHEE UTE KL TWS M Figl.16 .

Fig. 1.16: 947 v K Hug("\ V) S»&EAET ATy R Hug A& AKX =
SR [217]
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1.6.4 Art3d, Special Supplies: Step into Wonder with Sensory
Liquid Tiles A RBEKREMHAA v 4y —0OvF > I9 1)

Art3d X Fig.1.17 [X| Fig.1.18 . Special Supplies (Liquid)Fig.1.19 X Fig.1.20 7% & O
Step into Wonder with Sensory Liquid Tiles [218] i&. 7 F 7 V7B 5 \WF H O
BT —DBEEREZANVIE, HMEOELL VWBHETIHZINTED, AT v 7,
VYT XVA Ry TTHEAZOMUEZD T2 BB LED 5L WKR%E
RELET, MAELRDO, BOILOORMAE TREPHETCLER2IIMAT
EFEd, I BETCE, T bOERESNERELET, ZOHNT T
WIRBERRZ ANV B F R ORFE2MAEL, BETOT XX — 2B DU
DM Z % & 50 Wb%fwi?ob®ﬁ4wkmm5 LT, gL AlE Nk
ZRIBL £3, BREKEOIFIZHKELD o X2 bTT , PlaylearnFig.1.21 X
FgMZ&t@%ﬁﬂﬁmthﬁl?VMIémtﬁ%7D—U77&4w
EFEL, BMoMEZREMEL, Xy FZAEKRZRBL., BREAKRRZA LS E
5, HEHRTEHED, BREREGDOZODOKRART 7 AF ¥R MM LEZT Y b
%%%éﬂfm o (% TUME % Do @iy ~ CHIBE U 725, AT IE A,
SZEDTD {%W)rﬁﬁﬂ‘@?é )
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04

Fig. 1.17: Art3d Z D 1 B8R [218]

-

Fig. 1.18: Art3d Z ® 251 [218]
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Fig. 1.19: Special Supplies (Liquid) % ® 1 &8 [218]
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Exciting Sensory Play W

Liquid tiles can go in a bedroom,
kitchen, living room, or even

a doctor’s office to help keep kids 13"
focused, engaged, and stress free.
There’s also no installation required
so you can move them anywhere
with ease.

153" —

Fig. 1.20: Special Supplies (Liquid) % ® 2 £ [218]
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Transform any Space
into a Sensorg Plogground

n Stlmulates Touch s
- Receptors ] —
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1.6.5 tY#H%!Y—<v b: Orthopedic mat, > #% ) —F—F x —
~, MUFFIK s.r.o.,

MUFFIK s.ro.(F = 2 ME) PERMT 5 >3 Y —< v b: Orthopedic mat
[219]Fig.1.23 1&, 2PV =<y bR FHOBECREICEAZ Y TTHES
. BEEIEMMR R ORI L D ROBIZZEEREEE L., TS
DIEDRERKROMEZ T R — T 57200, BEPEELPEREZ
FoTFzvrInNcMBELEREMEZMHHLTWS, ZOovy MI, FH=5D
HER P LB L2 WETL2-ODOHR LM RET S, Mizd, BREHAIC
ERHEINS, WOTbhbBEORBEZZToND LS5y Y —F—F = —
¥ [220|Fig.1.24 HF1ET 5, vV VU —< v MIBEEREHB TMAEL» S K
BINTWS,

Fig. 1.23: €% 1) —< v b: Orthopedic mat, MUFFIK s.r.o. £ [219]
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Fig. 1.24: %Y —*%—F = — >, MUFFIK s.r.o. 38 [220]
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1.6.6 Squishy Stress Relief Ball - Squishy Relief Toys to Help
Anxiety, ADHD, Autism, IMPRESA

Squishy Stress Relief BallFig.1.26 [X] Fig.1.25 : ST ® SHIZ%» U7z A b L Afi#iH
R=WiF, APV FREDHBEVCHVPTE, APVABHEIZELTWS 70X
7 b Th 3, FIZADD/ADHD, @@ pEE., BEME, 23 EVWAL LNV %
FOANXDOHIFIZHR0Ed, 2OFR—VE, e @R 2REEL, A MLV A
PARLERPL, BRI EENEED LML 85 221, A MV AR— VI
Special Supplies t1: 78 &tk 2 6 L4 REAPLE THRTE I N T WS,

Fig. 1.25: Squishy Stress Relief Ball D 1 S8R [221]



P E A RERTFEZHADANADPHELOFTERL S < 225 72O OB HE %

Fig. 1.26: Squishy Stress Relief Ball Z @ 2 &8 [221]
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1.6.7 inmu touch RELAX

inmuRELAXFig.1.27 XX, 7 > ¥ — 212 & % inmutouchi £t ® Andres Hamsen 5
DR ULRBRET 7IZmIT7Z) 778 —=2 a3 rDzd ORISR L IR
Hirh5 2, AEPELES, MIREEBEIAZEI NS A THEZEHL Z L0
7y arThd, GREIMELORBEMIIHELLEZ, WMaeRY 71 712
T eFEZONTVWD, HEHEEZES LT, WITH LW F T AR ET N,
MR, HFREBELS AT T, MBAGZEOATVERORT I LAHRELINTY
5, HIZ, BRIZAEDLETHKZENLAZY, BETERZEMTLH2Z LT, %
RIFHEIZHRE TN TWS, inmutouch LD 1 > X & a2 — Tld, FBIVELH D EL
Y EEL2ENTEH, TEPBREIENRVE VWS AV GFEMLELZLEDI LT
Holz, RIZHEBERATICARICEEIELZ L THRANTHD, A MV AMHEYP
74?F7»*Z@ﬁ2:%jﬁommﬂMAXﬁ\%%LﬁtDTﬁkD?é
RO EHHFEICL D HRNBAHKEIHBI NG, FIZL2bT2E82RMAL
%bmﬂ®§mﬁﬂ—t®ﬂib%ﬁéﬁﬁﬁﬁéoﬁﬂ—ﬁﬁUIX%wt
Iy b VBT, HXEACEOTFAXANNN S ZTNENES MEREAH D
BELN TNV T -2 a UDRFET S, IRENIMICH TS L FERERITITE
ULSEEHS (222], inmu touch &, F 2 HEGE - FEERE - HAYFEE O S5 2 (24#
%éhfbé#\U77%—/3/%b%&bfbé#%ﬁ@%ﬂ%ﬁ%%o

Fig. 1.27: inmuRELAX [222]
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1.6.8 Protac SenSit,Sensory-stimulating chair, : z> > v N J
RBRIEY 77—

BRI F = 7 Sensit: £ ¥y NI, I AF v 7 R—IVAER. &4, b
WAIZFEEDRAENTLY T 7 —TdH D, FEANDENETHME & B - B
RERBELU, DHE<AARARALRFTY, ZRLBRETHHAI N, A L2/ 5
J. Bh N E2EDLIHMER DL LI NDE, TORTIETEENSRANETHEA
T &, ADHD. HPFSE. MR E, SRAE, MEEE, Kk, REREOH D 512
MRBEDD, V77 —DEEHR, B, U1 Y TIZEEEZ2RET 5 R -
MA->TED, PR L ERELEBZ2RMET L, EMRICLD L, Y
YV = —LP7 )=y 7 TORBEP, BEKADOIN L —=VZIZHEL TV
% [223|Fig.1.28 .

N

Fig. 1.28: Protac SenSit,Sensory-stimulating chair 01 S [223]
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1.6.9 Flotation Tanks

Kjellgren(A W = — 7 ¥ ) & »¥ 3K U 7z Flotation Tanks (2 B3 % B 7% [224] T I,
KEANTZ7ZO =T =2 a vy Ry 7O~ NTHBERE S DHAD, X
YIRNIZH BKOFIZ —EREFENIE, BIEYEM I WK BHEFLLI N
COWMENEINAFigl29, AEERIIZLICH LU CERZ LUEZKER, £ T0H
PIEIR D RIEENEM I N, RN=v 7 IR 288Nk nze DR T
H oz,

Fig. 1.29: Flotaion Tank IZ;Z D& A
E &S8R : https://www.floattank.net /sensory-deprivation-chamber-cost /
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1.6.10 HA®D Cozy room

M H S 1. Cozy room [225|Fig.1.30 &\ S #EE % O HIWEEE - HEMER S5 0
=HDED A B2 F AT, BEAER 224 %2 W RI2)V— Lo F AT & FH %
DAMVAZBET I 7 —X¥IZTHELLZLEZIA, HHERSGZELENE S
MEDRDH B BMHERL T,

Fig. 1.30: Cozy Room Mini D EE S8R [225]



1.6. KM E - AEE - REREZ2T 7 /8 Y—THR—-MTIREPXT N1 ZDH5EHH]
61

1.6.11 MEDITATION POD: Open seed

TAYAFET7a) XM AT IITH 3 Open Seed £ iZ MEDITATION POD [226]
EWVWHHEMEFRY FERAFELUZFigldl, 2OXRY RIFY U R, A4 PSR
M, vy Yy b Aaq0, BB, 772 /0YV 263522 T, £b@mw
Ml REEANDT 72 2 &ML U, AIEW XA EN 21 B 57200 22 &G
ThTHLET, AEHEMTH2 Ry NNTOEBIIRATH L, HENLR
M oMBIN-RBECLERHLIE, BEFHPHHE LT 2L X — 2
DRI ZEDNARETH D, TOKRY FIZiZ, BABOD 2537~ NMEER & B %
IR D W AREM D 7Ty 2Rt Tvw 5,

Fig. 1.31: MEDITATION POD: Open seed £ & [226]
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1.6.12 Snoezelen(A X —X L V)

F T v RIZHPE DB B ISNA-mse official [227|12 & % &, A X — X LV (Snoezelen)

W, AT VR THFBINZaAVE T NT, AT VX EE T snuffelen” (HAGE: 7
v v ) & "doezelen" (HARFE: 5 &5 & - FBIRD) ITHEKT B, 70 FEMK
WHEHEEEMEZEOMK TEEINZIOTATTIE, HEDHMBE TP E. &
D, FREFHL, BEZIFTOREI T 2RHBELTWS, ZOAX—XV
VERBEIEY Iy 7 A ANOEMNALEREL., FEEED O U B & BRI
XHE, BB EELELT, AX—AL YRR SE—FITRL, BERL - H
SWREMBEIINLUTHBAIh, 2 DRBEEBICADE RN T 7o —
FTH5 (228, 72X DBarry Emonstt 2 1E L ¥ Lz7 7 ¥ F [229] T, &
A=AV YDTATLELUTNTNFa—=—TRNE5T74 T a—R %2 EAT
5ZENTEDL, AX—AVVYDTATLETAY A -3—1v X, ZLUTH
ATEROFEO>T VBBV HEIDTAFTEILNTE S,
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Fig. 1.32: Barry Emons ft D XA X — XL v 7 4 7 & S8 [229]
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1.6.13 RBATIFICEDODVWAHBMHES - BEE - REEEA2T 7 /
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1.7 AMRDOMUEN T & RE
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Fig. 1.33: {5 #EE - BFE - REBEOA M B /= v 7 DIRE
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1.7.1 fBHEtIEo~vvEVy
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Fig. 1.35: "M ROBUHITZDT v EV T
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Fig. 1.37: A— LY DV AR—ADEE
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1.7.3 H—LY I VRAR—ADEFHR

N—=HL BRI VAR—=ADEZL LT, Figl38 IZKRULZ@ED, Y- F - BE -
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Fig. 1.38: A—LF IV AR—ADEZHR
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21 4> bhO% %< 3> Introduction
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Fig. 21: AOIIAKEBLEKRT

2.2 233 IDEHE SUGO-MIMI Introduction
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BRI, BSZ2EX 5 LCEETH S 234, W ENIE, KT 37201013
WOY T FNIEHET 2-DIIBETHE, RIFEOVTFNIE TR %25 )
EOIBERLDELEDNT NS 235, ARSI E, XXM REOHY
X, E¥ECIIa=r—varvizedIlehTcEnnkY, BEHEYPH, Lo
X7 ¥ TG 2 KRBT 5 [236], Kaminski 5%, RVWAMEHZAELERZLED
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2.3 RIAIIDTFTH M4 SUGO-MIMI DESIGN

OO IS E2EA SRS BB AR GIELD, COVID-19 O 5 % © fit frh
DANAZMBIXATHOEZES X520, OAOEEZ 2RI EVNHELI R
7z, HOMOEH s CcRIEZHMTCELZDIX, HEEHTHE, HOEHE P X IE
SOEBTRIELZHBTE2IeNTES, HIZEEDTZ2HDIK, 23210
PAZEHED 20, DT EDIFE BHERNIRTEE, SRFIZE > TIE,
fiozZ VW ABEL, LW, 22T, HEO ETVH#EEBZILISS Z &1
HHLU, BEDEHRTY Y TN R [ATI I 2K,
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Fig. 2.22 23 3 I OBE & S8l Overview of SUGO-MIMI

2.3.1 RIIIDYRT LA System

ATIIF ATANAVYREHAEARA YNV ERETIAF Y IR TH
fEL., 74 Y —CHEE, A8 Y ==V IXEE =Y OHIZH->THEL, B
N=DZ@E»T 2k, JBE A=Y ORI REZRT. T2 o7 A
VY—ZWOMNITB, 2OT7AY—2F< &, WHA VY- N"—=YOELNE X,
TV —bMEEEEHEROICEiEEST S, T Y —DOftigizik, VA Y —% AL T
AEEHOE L2 LT 2O0E&EZ ) Yy THBMOAAIToNTWE, 207
Dy 7TEHEZUOVES, BEZIXI A, ATV RN, EHIB, BEEOMNEHMR
T L, THEAA—=VFHEECIEFSITSILEERSE, TZOEEIZXD,
EEDOETEHIZAELDETHEHAT N—Y i I2EH < (Fig.2.3 ).
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Fig. 2.3: A 33 I D A 5 = X . Mechanism of SUGO-MIMI

2.4 ZEER1:ERBRFAE & FEER EXPERIMENT 1: IM-
PRESSION EVALUATION

ZTIIDOHEZFMT B0, ATIIOFEIZEILZHEDLEZ1T 5
Too TV O 43| MRRIBEL 2 TRD ] THE] TR TS5 TARLU A T
Sl D6DODOEENLRFEDOS B, IFM] TFRUA] TRD | 2 Ffi, EI34
MR E£NE, BLAZEENRREICHPETES-0, 8 (FEMN). BL A
(HBEW), BOD3O>DREZ DL,
4D0DFKRNE GAE, R, BLA H50) 2, 320RE (ATIIVNFULTL
HIRRE, WAZHOLEZZAKOERH VT WA WIRE, fTEEEL TV WK
&) T, 0MMOENHEE 12AKE L, TD % XIZ/RT Fig24d,
EEIT, BRIHEY AT L TH B Zoom (Zoom Video Communications, Inc.) %
FHWTT W, Z2MEICTIEFig24 O XD IC12FEOB H 2 FSIHICERLU 2,
SMEZEFRMEOMGEEZHEEL ZER BRI L) T7 77— MZEZL -,
T —hMENEOMUATE YL, EREKROERKEHEIZ200TH -7, X
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A. normal B. anﬁry

©) ©)
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Fig. 2.4: FEERMLGR D K IE Facial expressions in experiment videos

72, ZoomZ > TAY T4 VS MEBEDORM 2L 72, SIEBBIL6ET £,
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HTWwWa2METH D, AWgEid, hbELEmM 2N REZRREPMEZE R
no02-007, M HE LERFMMZERDOAZEZB/ TS,

2.4.1 BEAPIZRWAEBEREBED2MH Facial expression analysis
using Face API

AREBRTHEALZEEHZHUEL Z2MEORBORBAONILEE2IT 72, &
MEPEEZ L TWB30MHEDOS5, 58, 158, 260H7Z0 2 6HHIL7Z3
MOBEGZH W, 2RKOFE» S GF 36 MOEAEZ MBI L7z, BEHEOY v T
Dy ZiE, THOMIRE UL FEICETE [244], RAME AR K28 T - 72, Bk
HIAR, HO R HIATDOHEEIPONANT WD TELRL->2
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Fig. 2.5: Zoom % ffi o 7= EBR O T, EIXEBRCTHEHALZEYT A, AT 4%
RTWa2#,

mEZRLS &, RESTOR RS ME X244 (K304, BHE24)
Tholz, T — XMBEIXI8T2 /., T — XX, HATHI%E % 2512, Microsoft Face
API (Microsoft Corporation) Z '\ T, STEFHOKIE (K0, W&, HE, 2,
g, B, BUA, BE) TOWTHHT L 7z [245)],

242 74— MER Questionnaire

EHRTOBEMEE X, GH S HRIBL ZEHMRNE L FH W7 [246], REX L
T, ZoPIR M- EWRTZ2H W, 2122 TREGRTHEL. R
FE D g i (2 fH U 72 3E4) % Table 2.1 & Table 22 129, £7-. EFEBRK T#
W2, BIEE, EHEOLMF IR L, ATI I0RMERLZAE N, M, TV —
MIZEIBELUAEHEBRED S B, 54I220WTIk. St 2R s 77— b
&L, 2V T VT —MNZEZFLBRR 272720, TV T —sah»r ok
WUt TV — b ORONERE RS MEIZ624 (LME334., BM204)
Th o7,
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Tab. 2.1: 7>/ 7 — bTflbN7ZY 7~ 772 X—OMHEE Softness factor terms

used in the questionnaire

Softness factor

Q1 Strict Lenient

Q2 Cold Warm

Q3 Static Dynamic

Q4 Dark Bright

Q5 Tired Energetic

Q6 | Unpleasant | Pleasant

Q7 Passive Active

25 ER1:FERLEMW RESULTS AND DISCUS-
SION OF EXPERIMENT 1

2.5.1 EEXIE D9 Facial expression analysis

Fig.2.6 . I&8HEEHOEXIEDE S %, Fig2.7 B M. Fig28 XX MHEDHE& %2 %

NENRLTWD, 2MEZ A, Bl ZEDO3IRZ=2ZH T TH L, &
RERRUKE, 77 70MOBT 1~121F, Fig2.8 D 121H D B D F 5 (12 4 )&
LTWa, fAfH D0 TWRWAYOMARD S T & % Noears condition (& 1~4 12
WIind 5, ATIIFHRMGEIE, BIEIZX->TERICHKATIIZNTZAD
MR D ST, 5~8IZX T b, #HEMELIF, 9~121T 6T 2 EEIZ L > T
PR WL LZEMOE 2R D N\MOMBRDOEMETH B,
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Tab.2.2: 77— b CHAINZMANER & ENER O HE

Intellectual and aesthetic factor

Q8 Inelegant Elegant

Q9 | Incompetent | Competent

Q10 Ugly Beautiful
Q11 Stupid Clever
Q12 Weak Strong

2.5.2 ZEERZSMNZ&E IC DWW T Whole participants

BN OGO RS R % Fig2.6 12533, FUUA TR ENE» - 72
B EEEIZTS ., RBZMDPREDP o DIFE (AT I IR TOEM
) D122% MWTL (ATIIRUFEMHFTOFEEK) O1LI%NTH 7%, 42D
DERBBITRTIZBVWT, ATIILXBTEHLELXGEPEELMG IV B ERED
HENELS, ATIIDHFEPBEVTZHEL THEATWS ZERREBINT,

RNTTELW] OEERE N>z, RELADPREN 72D 11 (FFIEHE S
HTORLVWRE) T598%, RMWTT7T(ATIIFHFETOERLVWERNE) THT7%
Tholz, BLLWRETIZ, BRULEHFELVEHD D RBEDOAPEL S A HEIE
SN,

SHEHIZKRESRZMEFIBRETCH o7z, BUENEPoZDIF6 (AT I I5
TR Y DFME) T109%., RWT1l (BEEZMAETOELWEE) T0.85%
Thotz, BOOXRWEOHA, BRUEMELVEHED O ERBEDOHMENKEL
BRBMEHEE DY, TNEFELWRE LR UMEANTDH - 72,
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® anger = contempt = disgust = fear
happiness ® neutral sadness W surprise
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Fig. 2.6: ZM#ZF 2K D 8 D D EME D ¥k Comparison of participants’ 8 emotions.

2.5.3 SMH#ERE Male participants

BHMEBRE B BN AR % Fig2.7 R T, MM TREERDE
Doz UAEEKMEL T2 BEPREKRELS7ZDIES (AT I ILM
TIREEDOKRNE) T4.05%, RWT11 (FIEHEAETIERLWEN) T3.60%0T
Holze ATIIFMEHBELRMETIEH, MEFZMGLIDIBLVWREOE G K
Eho2Z o, HIZER DLW TWAHABELWVWRENEZDLOIP T VW &M
KRB N7,

QBHIZHENRE P 7D EFERTHo72, MIEBMBRKEL7ZDIF5 (A
TIIXMFETOBEBHEERN) T1.08% RWT1(ATIIRLUEMETOERERE)
T440%TH o7z, ATIIFMHETRE, BFERBLRBROXREOH GV KD EH o
D, MELZMA TR, BLARBLECRBOEHEGENEE @1 o7z,

SEHIZZBMRKEDPST-DRBRETHo7-, MBEENREL /DX (A
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Fig. 2.7 B SINE D8 D D KIE D L #, Comparison of male participants’ 8

emotions.

/1

TIIEMITBITEETRERE) TL6A%. IRWT6 (ATIILHXMITET S
BoTWBRE) TLA% N TH o7, 4DDRBEIARTIZENT, AT3I 3%
BTGRP HEELAE LD EBEOEENEL o7z, 2056 OFERIK, —
WMOBMEDS B HIXHBEYDIZEUS] LWIRBEREZRE > TWAEZ & LBEN
hdreEZOND,

2.5.4 ZHH#ERE Female participants

Fig.2.8 IZHMESIME D RBRBE B R EZ RT, FUUA TR LRI EN 7
FREETIE, 8 (AT I IFMATOFEME) D19.6%HEDEL, IRWT4 (AT
IILMTOEER) DI68ATH 7z, IRTORBIZBWT, A3 3%
TRFIEEREPEESRME I DS ETQHANEL, ATIIDFEENEV R
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Fig. 2.8: LM SME D 8D D KIF D L# Comparison of female participants’ 8

emotions.

BIFLU TIEATWS Z EBNREBI N,

2HEHIZEVWEGRBELATH 72, RBEMDPKREL D11 (FFEH S
HTOHERLWVWRE) T7.73%, MOWTT(ATIIFMETOHRLVWRE) T7.61%
THolze BWULWRETIEH, BRLULEHIVEHD O REDOANEL X L
Iz,

SHEHIZEARKED 272D R THhoT-z, BDHEERGEIL-7-DIES
(ATIIFMHTOELVWERE) TL69%, IRWTY9 (FHZMAETOEBEBDORNE)
T151%TH o7z, EBRBELIZARZIFLEHENELS B2 056, RADH
WZHRDANVADERIZEEL ZWREEND B,
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2.5.5 REDWICET % D=EE Consideration about facial ex-

pression analysis

BLOBBEZIERT DL, BHEREL2EKZATT 1« 712, ZHRERY T«
TIRATWS Z Wb r oz, HiL, #E, BLUADIOBRIEDOEH G T X
cbml ok BEOHEGIBEDLGNR PR ENL o, BLWVWEFDOE
FTCIE, Bz, HIZE2 WL OPDOTFA&ED FREL AR EHT 2 E
ENED o, HEORMORRTIR, KETEATI I > THUIHIE
ENH. BUHCEECOBBAD AL 57, £, MR REOH G134
VD &I o7z, ZORRIEF, BEL D XM HPEHEZRELP TV
WD TS E — BT B (247

25.6 74— MER Questionnaire

RIEDEAADEZ LR 2R -HD12, XM RENE (B, LA, =
) ZR-ZEZDOT7 v — MEIFICHNT 23, T@EOXREEZ R-L D
fiDAEZ DLz, EH550HED TEIEFMTHL D720, £ DHEIZ-6~6DH
PHEes, WAER (B 2 2shEMLEe L, BER (RT3 /&
IEH/HL) 22MENLKE LT, 203 - tRESHIN x 247o72, %
BIBIZ T A 7 VETITV., M ERKEIZp <0052 U7z, HHIERN, B
K, BXOENS DL HEAFHD SRR ZMIZRT Fig.2.9, Fig.2.10 , Fig.2.11 ,



]

& BEE DL

AR5

D=

-
&

2

90

(sorewdy) sawa-oN [ ] (sorewdy) sxed >neys [ (sarewnd)) INTIN-09NS l
(sa[ew) saea-oN _H_ (sorew) saxed >pess [ (so[ewr) INTIN-ODAS l
e pidmys A18n judodwoduy juegdpuy JAISSe

-l

|

A |
4

fiC
L
e
ﬂl:r{

w:ohmﬁ JIAJD ) _Eﬁsaomw anomaww ueddq 959@%
(410) [410) 010 60 80 LO
yuesedrdup) PaaL] Areq mels PI0D »ns

!
(4
7 =1 :
- RR *H | R % L% .—u
juesed|d d)I3IUY ysug dSIeuA(q ULICAA JUBIUI]
90 SO vO €0 70 10

Fig. 29: BYO DOXRFEE2HT VWD L EDORESIHER (*:p < 0.05, **:p < 0.01)



91

RESULTS AND DISCUSSION OF EXPERIMENT 1

2 A
ezl

2.5. EE1.E5%L

(soewdy) sawa-oN [ ]
(sorew) saea-oN [ ]

(sorewdy) sxed sners [
(sorewn) saed >neys [

(sorewrdy) TNTIN-09NS [l
(sarewr) TNTN-090S [l

e prdmys A18n judpdwoduy juegdpuy JAISSed
il B e e (e e el e B o ]
T 1
suons I2AJ[D _E_E.wwm judpdwo) uesdyq 9&3«%
(410) 110 010 60 80 LO
yueseddup) PaIL] Areq nels PI9D »Lgs
e e il il ol E--_}D-f i i i B
juesedd RIVERAE)IG | wysug fm::a:%m—i ULIBAA JURIUIT
90 sO vO €0 0 10

Ml
Nl
MI

0
!
[4

Nl
ﬂl

TN

Fig. 2.10: L WVWRIFEZ R TWVW5E & EDRGE DM AER (*:p < 0.05, *:p < 0.01)



]

& BEE DL

AR5

D=

-
&

2

92

(sorewidy) sawo-oN [ | (sorewdy) sxed oneys [ (sarewndy) IINTIN-ODNS [ ]
(sopewn) sawa-oN [ ] (sorewn) saed sneys [ (soewn) TINTIN-ODAS [ ]
e prdmys A8 juddwoduy juegddpuy alssed -
% _ _ % ﬂl
g et c
i = - [WF:
—= .
ta 4
suons JIAJD [njpnedg 1djdwo) yueddyg ANV
o 110) 010 60 80 LO
yuesedfdun palLL Areq ne)s PI9D »Lys
% * I-

i -
3
2

—@I‘
X3 _ R L
X L X
R OR R
ROk
8%

juesedd IgIuy wysug Jrueui( ULIBAA JUIIUI ]
90 sO 170} €0 0 10

w,

VoOXREEZRTWD & EDOREAMHER (F:p < 0.05 *p < 0.01)

Results of facial expression analysis while watching happy expressions (*:p < 0.05, **:p

< 0.01)

=
=L
=}

Fig. 2.11:



25. EE1.EL L RESULTS AND DISCUSSION OF EXPERIMENT 1 93

2.5.7 &Y DFIE Angry expression

Fig29 &, BOORFEOHEHZ HIEL 2RO E T 5, Q3 Tk, Al
FEHRMEICEID, AT IIFMATEMNERIZ, BERTEBLIZAEREN
Honl, ZEHHERTIH, ATIIFXMFEATIIRUEME #ILHRMEE &
EHEL%#KBmT\%QTH%%ﬁ%@BMtOmf~\%E%ﬁuﬁm
T, IRTCOEFMETHRFIZABRENRD SN, Q5 T, LHEHKIZ X
HIEERG BB LOMICAERENPRD SN, Q6,9,10,11 TlE, AT 3
IR EIEESMEM, AT IR EELFM TS ERKICE D AEEN
ABOLNTZ, QT 12TIX, ZEEKIZED, ATIIFZHLATIIRLE
e, BIEERFEEHIEELR UEREORICAEREAVPRD O N, Q8 TlE., HiliE
MEMEIZ LY, MELGTIEENERIC, MELFCRBFERNIZIBLTHER
ERRD LN, ZEHEBRTIE, BUETEATI IFZMA L HILELRMEM, 23
SISKMEEMESLMME., ZETRIRTOLXMGHETHEEELRD SN,

2.5.8 R DFKIF Sad expression

Fig.2.10 ZZE L WRIFEOBH 2 HIE L 2 R0k E2 35, Q1,24,5,7 TlE,
ZEEIZE D 2T 3 :71%43}:2:1 IIBUSEM, BIEESRMGEEIEER LS
HTHEE RO ON, Q3 T, BMEMRMEIZLD, A TI ILMfL
FIEESRAECTIEMENERIZ, #IEEFECEBXOBERIIARENRD LN
-, ZELETIZ, BETREELMAEM T, TR AT I IZMteHIEEL
. ATI IR LE|BELMFBTARENRD SN, Q6TIE. ZEEKIZX

DEIEE R BMEZMF L OMICERENRD SN, Q3 TIk, Bl : 8 B i
kD, MEEETIIMENERIZ, BESRGECEHEFERIIALTERENR
o, ZEHHEKTIE, BETEHNSFMFEEESMF L OMIZ, KETIEA
TIILMEEESRMELOMICERENRD SNz, QI Tk, HH %) EiE
kD MEZMEICE TR TICAEEENRO SNz, QI0TIE, ZHEHLK
WD, ATIIRMEHILLERELOBIZAREVPRD SN,
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2.5.9 EU D38 Happy expression

Fig.2.11 (&, EEL2REOEBHEZ HEE L 2RO %E U7z, Q14,56 Tlx,
ZEIKIZED ATIIFMHEATIIRUEME, #FIEESRMAEHFHIEER UL
HETERENRONZ, Q2. TTIE, ZEHEKIZEID, ATIIHHLATII
MUSMH, BIEHERMFLHEHIEE LR UERETHERE RO o N, HHER T
BRAEPAON, REEHIEAONRE P >72, Q3 Tk, ZEIKEKIZXD, AT
IILEHIEE, ATIILHILERLTCEEEZVPRDONZ, WA ERKNTIXE
BENALN, “HEMIASONL P>/, Q8 TIX, BM EMRREIZL D,
HIEESMA TN ERIIC, ZECTCRBERNICAREZPRD Nz, KHEDZL
BT, ATIIFMFE|MEZMHTHEEENRDO OGN, QITIE, £ZHEI
BICE D, ATIIGMeHILESRME, ATIIXMeEESRGEEOMIZAER
EWRD SN,

J

2510 74— MERICEAT 52&EE Consideration regarding

the questionnaire

FHIEEEM4 L, ATII Lo THE-SZHAE, 95F o -HRIE
Table 2.3 DE D TH o7z, RO DEKIFPHELADKETIE, HFICEEZEX
572D EFIZRBHITAZIEREFLVWEINS KX X IJEMME] 2233
SRE-oTHDBIENTE, MKRBATLIILHEF Ll AnWEINE B
W] 28HDBIENTERL, LU, FERRHATIEH, ATIIITL-TH
DONTZHRBE o7z, AT, BEIOVELED AN, KYT 17, %
AT147EHTHROENPKREVHAVP R SN, ZOREIT, B E
DS/ WEERBZHBI LR T Ve WS LT [248) & — BT 5.
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Tab. 2.3: 7 ¥ 7 — MR DO E Summary of the questionnaire results

presented impression change
facial by SUGO-MIMI
expression genders enhanced weakened
angry both males dark dynamic
& females passive unpleasant
inelegant
incompetent
ugly
stupid
strong
sad both males strict dynamic
& females cold
dark
tired
passive
females inelegant
happy both males | competent lenient
& females warm
dynamic
bright
energetic
pleasant
active
females elegant




D BIRIRIC L B REIEDEE —

gl

96 — #2

2.5.11 HEREDEHRKEEAEN Free comments from the partici-

pants

TRTOEBKTRIZEPNAZ, ATORBIZET2AMEDRE DKL,
XY MEIEBWIZEEH, SN, E55THERWV, O3DICHELEZ, &
ERRIA Y RMELULTE, TELW], EDDOXT VW] REDEENFEEND
ED%, AEMZIAYFEUTE, MMELWI, TREZRW] REDEENEE
N2HL0E2FEALL, BEENLREROHE LTI, 4 FI v IR AITRND

e, BERBEADPENIZRDZLEUZ, BLLVREBEPRB->TWERETEH, X
TIIDNRVEZTEIDEWHEL, FINBRHMRZZIF 720, TIEIEVNFERS N TE
DoTLKBEUNT S, EORBIZBEVWTH, BEVWHIREEDE0 dro/zl, &
ERREROflE LTk, TER22802dREIEWEZD, BEIFEHZD
WWKIWIZRDEMNDL THWTW2HD2R2Z2h L 0D, REDOHRDH
7B ENH 5B, Fig212, BT, HCMN 144 (483%). SEMH3
%4 (103%)., Eb6HBWVAHRVDI11HEL 379%), BWREIEN14 35%) T
H o7,

ZYETIiE, BEMNLRREIEN 254 (75.8%) . BEMREIEN14 3.0%) . BE
THERENTHERVEIENTHS (212%) Tho7-, ZORERNLS, LD A
DEMELDEATIICHLTCHRY T 7HRHRZRFH>TVWAEERENI &
MWREBINZ, ATIIFREEZHKRKTEI LT, —HOSMEZIFELIEW
ME&%2525220NTE50, REZOHDLIVHATIICEANEZS T
WBHBZEeAMETH D LERING, %M%ﬁxﬁs:%%bmaﬁu\ﬁa
L-mgElesdH 2720, RHNLERZITAR, E&-o7HRLPHEREAP»FOoND
DTEHBRVNEERINDS,

171

)

2.5.12 &% Limitation

FEERIZHEHLUZETAOREERZLEDOATH > 72720, HEE O MR O
BIZLoMEVPEULARELD L, SRIZ, BLOANT 4 =< —DRZ L
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males females

~ positive [l negative [0 neither others

Fig. 212: 2MME Lo FEONAEATIIICETBE 7)) —a AV FOWHE
Overview of free comments about SUGO-MIMI from the participants

LUV, /2, MENCCF Y 7272 =Ry by, W0z
BRI—VzY b MDOHEIZODVWTHEMRALEZW, £z, SR OEBRTIEMREE S N
ol BEPRME VWS EBEOHMEDOHEN B ETH S LfERIND,

COVID-19 DR TA Y IA4 VERULNTET, HHFERTIEHERIER S
AREMEDRDH S, LU, AV T4 VEBRICENKL Llig» o BREZ2 LD 5 Z
EMTEDRE, BOWHHBERTE /=,
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2.6 EER2LREMEZEREER EXPERIMENT 2: CON-
VEYING EMOTIONS

ATIIZRELTVDLADRFIZAEZINSEEN, ATIIZEELTY
BWREBLOVHELEIZNESI P ERIELZ, RERTIK, RELES X —L0%2%E
L., REOBEIWEDLZ N, FHEUCZERELPHFICEL L2 E2MRIEL -,
HALZDE, 7TO0ORE (8, fFr, &Ko, B, B, BL A, BE) ofl
DRI N TVWBEHALMERET — X X—2 (JAFFE) T® % [249,250], Z ®
MHADDREEYY 7Ty 7L, ERICHEALU ZEGH % MIZRT Fig2.13 ,

Fig. 2.13: SR U 72 JAFFE [249,250] D K& > 7L 2

FEERIZ3IANLM (BIMEFA, B, C) Tiro7z, EROFIEZ XIZRT Fig.2.14 ,
EERITI LNV — T 20T o=, 1EBIFAITIIELMERL, 20BEIZATI I
HdhHhy, BXETREOEEIZ2H D=, 1HEHDOAITI IHRUEMETIE, 2

W
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MEAFZIBHOEEDOHEETH -7z, Z2MEBIX1IEHDEETIIBESE
THO,. 20 HDEETIRITAETCH >, ZMECIF2MHDEEDBEE T
Hotze FLE_OATRGRMETIE, ZMEBLCOBREPANEDLY, CIEE—
DIZEDOBIEE, BIAE _—ORBREOBEEL R o7-, ZMHFITESMEOEEIE
2o TU A, EEBRIGEIZFig2.15 D@D TH O, BAFIZ &S0 Mm% E
BRFE % Fig.2.14 127,

Fig. 2.14: RIBES T — L DOFH N

1. ZMEBEBAZ. TORESREIZET L2 TFAMNERE ., JAFFE O Y > 7 )L [
BoWmE10MEIR S, ZDEE, ZMEBECIREEN A XL \WE S ITH
DHEZE RS,

2. A BhHMEESKEEZINE 5,

3. AFBIZIOME., RSN EE2T S, 2D I, CREEZR RV
SO AEERS,
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Fig. 2.15: KGR S 7 — L O FERRJA R

4. B CAmEASKHEZMIS,
5. BRARIBEZMED, TN 2 A»S6 CHAI0MHBIZET 5,

6. IRET — LM T#, ZMEIZIJAFFED 7DD RIED S5 B, ¥ DRWEVRE
SNLERBEITENWERS DT V- MIER D,

ZMEFIZ 124 (XMW3%., BHIKZL) T, 4207V —FIZHFonlz, Al
RIIHEHE LERFZOMBEEE 2 no2021-12 D AR ZH{FTWVW 5B,

2.7 FEER2 RIEGEEBRDODEREEH RESULTS AND
DISCUSSION OF EXPERIMENT 2

2.7.1 ##R Results

Table 2.4 Tlk, HLWRIEFELEZOXRBOEETIE, AT3I3I0D
HLboT, EENEMRUEZ, ELVWRBOMLEETIE, ATIIH0EETIRER
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Tab. 2.4: FZER 2 Results of experiment2
Performed Answer of | Answer of
SUGO-MIMI
facial the first | the second
condition
expression observer observer
with sad sad
sad
without sad sad
with surprise surprise
surprise
without surprise surprise
with happy neutral
happy
without sad sad
with sad sad
angry
without angry angry
WIEL, ATIIBRUERMETREREZVWERDL 7, B DORIFOEETIE,
T3 3 #F“C EfgF i, ATIIRULEHTEEENEMRL 72,
LA HDEETIE, BMEDARDINATIIHY -2 LOMEMETEML

72, 2 H DEZETIX

MA T3

2.7.2 WREDBHBEE

pants

DIFiE,. 2IE»PSFEOLNIZATIIICTODODNTOIAY
TAHELWVWRIE

NTW7=D
T, Bil#E

ZMEDEBEPATIIDDDOEMTIEMRL, 455D 3
SR LUDEMTIEMLU 72,

N fEHT  Free comments from the partici-

LTWABESIZRZEZDODTEWNEZEE

NCThHbB, BEHE
bR I horzl, TENMES EAXA>TWVWEZD
el o] LOWOSERRD -
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2o FHBZRBEIZOWTIE, ATIITEMRLEZZMERX T THbohrOPT
Molz] LEZ, AEMESZSMERX TATIINHEVH TR
DT, MWEBIZEUT, —a— b I NVEBRELLEE 7] CRIEZEPEFELEL -,
BOORBTIEH,. TERN TR TWVWEDOTHELWRGLELEE S &2 -2
& »"HEAEL 72,

Q1: Was it easy to N
put on SUGO-MIMI?

1 2 3 4 5 6 7
very easy very difficult

Questionnaire result

Fig. 2.16: AT I I DEELXTIICHEHTE T V7 — MR, Results of a
questionnaire on the ease of wearing SUGO-MIMI.

273 RAOJIIOEERKICDWT About Feeling of wearing
SUGO-MIMI

FEERE, ZMERZUTO4HEEDO 7Y 7 — MZEE Uz, & &7 BB T H
EaI3N:1 (TEEFFTETHEEZ -7 QDI Fo072< MK BN
(Q2-4) 1) o7 (TEHFFETEH U -7z (QD I, TEEZRBUZ (Q2-5) )
FTe, (Q4) o TEETHIONLTEH U2 -72(Q1) ¥ THEMEL 2,

DHEEIFHBTLEN?

/4
]l

QL A

Q2 AT IIEWHE LA, EMMERU E LAh?

/11
]11



2.7. FEER 2 BB (RE IR O E % L i RESULTS AND DISCUSSION OF EXPERIMENT 2
103

Q2: Did you feel any discomfort
when you put on SUGO-MIMI?

Q3: Did you feel any pain
when you move SUGO-MIMI -1
with your eyebrows clipped?

Q4: Did you feel any discomfort
when you move SUGO-MIMI
with your eyebrows clipped?

1 2 3 4 S 6 7
not at all very uncomfortable
/ painful

Questionnaire result

Fig. 2.17: Results of a questionnaire on the pain and discomfort of wearing SUGO-

MIMI.

Q3 BEEZYU-7ZRETAITIIZHN LK, WAZBKUELAEL?

]1]

Q4 BEZYSRETAITIIZHP LK, ENKEZEKCELAEL?

/7]

TV — MMER%Z Fig2.16 & Fig.2.17 1Z/xR-d, FIHMHE & X Q1 233.50
+ 0.452, Q2£%2.92 + 0.417, Q343242 £ 0.358, Q473292 £ 0452 TH 5, Q1,2,3
5 EDEZFENRLS, Q4F6N EDFEZEN LN o7z, Q4ATIH6ZIER 5 HI%E
XMooz, RREIZDOVWTIX, BEMVII 2RO N BEMNF oo N0, A
TNYRWEDDR oD LD, BWREATIEAD > 77,
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2.7.4 # % Consideration

ATIIPEEREECTEHEMREBERERL, BoTWVWARIETIEEMELT
L7z, FERRETIE, ATIIVEEOHSITL>TERICELEHL L,
BN S F{Bbo7-, UL, ATIIDHEFHHEHRDRnweE, BIFENRD £L £
bolhholk, BODERBIZOWTIZ, AT I ILMBTOBEREFIFZELWVWEET
Hotzo EBI1OT U7 — MERTIHE, ATI I Lo THERINAZEISIT TH
Xk MMM Tho, BLLWRECEHMBINZ, AED XS RHEBRED
DAY N 2FERTDHE, ATIIZHEFELEZLEZORVDORIFLEL ADKE

IRHEEEADDL, BLVWERBEECEBVWAZERETIE, ERTEIAITIINELE
Tl 2TNOoDREERPS, ATIIFRFIZERDOEMANRKEVWRIFGEZ R T
DEBIZAMTHY, TOMBIIFEOHOEH EORBIZ L > TRAE D Z & AR
BXIN, /2, BIEZ2RHTAZHDICATIIZFSTALZ] VWO ELH
D, ATIIZHETEHILTRIFEZRESLKTEHILZERL., BREMNMEZDD
TR AEENREB I NI,

BRIEOATI I, BE2RETA -0 ELLrTE RV, HES
F. B0 KSR H ORI EE) G K HEE) S BIEEZFEICES L TWS Z L &R
Uz, 5%, FiES e K EESP3EMcH<AMAZzEMNT S 22T, H
LD EEMREBEREANTELLISICATIIZHREEZEZIT VS,

2.7.5 AHFFEDERRE Limitation

SEOEBRTIX, WEBREOEE DL, JAFFEIZB T2 TR TOMEDO KRG
NHEINZDITTIERY, 5%, ERSINEL2EXT - HERIEOFMIEER %
Y3y, X0 KBEELREREITODLELD S,

vy



2.8. #& & SUMMARY 105

2.8 #5& Summary

AWk, BEo#ITIcEBLCEMO S L — 28T I, EiES
BIEXH23Z2HBMELETAA A TZATII] OE2KRIFL 7=, ISR
fliDFER, REBEBF -HORFL2zHES LIV TE, BRIV LMD S
MATIIEZH U TCHAREZRE DAL R oz, T 612, HERATREZE
ABEBRTR, ATIIMATHI LT HLVRMEEL B HERPA EL
7o —H. BHIZBWTIFATIIIZOVWT AN T « 720G %2 K OME N xR
XNz,

SRIF. REZT TR Ty r—FPEBEPHRFEANRICHBIFHEZEAL,
BERDNEITD FETH D, 5T, COVID-198 Y T I v 7 WO HES
D ERE2EEBL, A EHRETCOATIIOEREZITO FETH S,

AMEEIHER LERFOMBEEE 2D AR 2 HFTHEML -,

]11
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3.1 ELCHICHEES=

B2BHIZ TR ARAZZATI LD, MERBOFYIF &2, REILKRIZEK
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341 HAEXTOEH

FHEE - RERELZ2AETAZAEICHT 22V =L — L 2RERFEL 22—
RYZUNT =AY MMEER A 2021 FIZHARDKFTHIO T i#pw]ﬂ%
HZIIEXEHFZOREVLETHD ., Jlkt V) -V — L &2EHT 5T

T A —LHENPBLETDH B, B%iﬁi27~b7ﬁ/®77011%@éh
TWb, FIZIEBEIZAEANEZRY N BE, Zyvay NTVFa—-—TRKRED
BEREDOT A FLAENHBEBINT WS, HE - BEREOEY D, ny i1 —
HREINTWASFig3.1., Fig3.2,
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LETY =R VBLEWIHMA—LEZ TV AR—APEHBINTW
% [230], BHE MBS CRMERIITERY, BELTWIEHEFZERL,
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Fig. 3.1: AR KZDEVH ) —IL—4A ZD1 S8R [252]
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N

Fig. 3.2 AERZOEVH ) —IL—L ZD2 5h

i

[252]
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Fig. 33: A— L%V -V —)LF I IZDVWT 2D 1 B8 [230]

Fig. 3.4: h—AL% DY - =TI VICDOVWT TD2HE3IY—IFIIERK
ERAR (FBE) S8 [230]
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019FEDHEMDEFLE DLV FEERBIZEVNT, W—L XTI VAR—ANFKE
SNz WD AR T E 72 [253], T, 2022 AR FICTEMBE Nz
NYTT7V =Y URIVLATIEH, RRSMEPSOHFEIZEID, Fv v THR
THAINET Y N2HWET LRIV AR—ADIEFRHRBE I NI,
2024 FEBIME, HAENIZ THRAINTWVWE N —L KT v AR—A (¥4 Quiet
Room,Sensory Space) D F D RILILLFARFEET 5,

1. h—L XY - =N R IV, H—LRXITVAR—A, =)L RT .
2. =LA, A=Y —=)b—Ah, FILAR—A

3. VYY) —AR—ZA, AX—=XAL Vv, vV —)—A

3.4.2 TS TITOEMH : Sala multissensorial

TISVNTIIHMERBED O DBRERPHEMAE > TEST, £ DIGE
BEIZEDHEEPTONTVWE, HADRHZEERIEWEATHERIES %
FERHEL TS EHBERE M 1 (LT, ik A), X OB CEER»HE
ZD0D0H 2PN HMERERZ 1 ER (DUF, ERB) ce7 ) v &%
7o 7, MifEEEIIC HEERICA U THEE TR, BE XL O ZI RN
T TWwad, M A TR ZREMPRMIE R VA, Rz &, BEER
M—ATEBLETZ LS ICHEMAHLTVWRWHEEZHEL, FIHL T\,
MEBCIRERICXEEZZIT2EHBERSDARTHD., 1 MEOAZMHL
TXBEZIToT WD, XEETOHEZDLDNR I —LE T VA= L
EWVWRD, BEIZYyYa vV 77 —S0RBREHBOTA T LEEZMHATE S
WD o7, £72, 202346 H19HIZH X7 EF )V ATFI ¥ 21 0Dz
BT~ ILF P Y —)b— LA (Sala multissensorial) A3FHER S 7=, & MR
TRIZEBRZRZ-O5BOFENPLETH 5 [233], Fig.3.5h . Fig.3.6,
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\

Fig. 3.5: Sala Multissensorial Método Snoezelen Z ® 1 &8 [233]

Fig. 3.6: Sala Multissensorial Método Snoezelen Z @ 2 S8 [233]
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3.4.3 HNFT 4% TDEH: Quiet Room

AFX NV —N—FHEX X -TH#EIh, EEHSPSNL ZEEA
i SIGGRAPH 2022 Tld, i % ¥# L T\ 5 Associate Computor and Machines
(ACM)R T 222 BT 4 NDONEZEBHMN T TWED, ZMNED» S FMHF
T AHER Do LA, BRIIHINT 24 ENH 5 [254],Fig.3.7,

Fig. 3.7 ACM Accessible Conferences £ 8 [254]



34. BARLWHDH — LK v AR — 2 (QUIET ROOM) 0 4 fi 117

%4 D Quiet Room %z V7T A ML, REHWZ, MAICITHEDORIZH 5 E
EERFTICEEUEMEZRY, BEMHIICHLS ZETAETES, BT v
XF—ThHd-DFTDEFERIZIILNATELXFig38, BB LZEIM2IFLDA
RV T 7=328 05X =P =—N=DPFEINTVWk, MEPHNET
TTHELE Fénﬂﬁk&un%%_i))ﬁ)ét@bbhflo #4812 T Quiet Room % YV 27 © A
FEBGEIE. REGHTOSEBREXPEARELHALZAVPRVWEEZI OGN
% ¥ Fig.3.9 .

Fig. 3.8: Vancouver Convention Center T ® Quiet Room ~D XA

Fig. 3.9: Vancouver Convention Center T ® Quiet Room E# iR &
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344 BEETOEMH: ZODEE

3441 ZOLEE - -ZEPnPEMERFHS - PHEW ROOM #t

2022 FE 12 A DA ST, BETIE Y DIV 2 R LD E L WS ZEiT
TR B e & IT R B X T 7z [255], Fig.3.10 , Fig.3.11,

Fig. 3.10: BE DL L DLDEEZ D1

Fig. 3.11: BEDRLDIEBEZ D2
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VO HBFERED 2D O % - @ E PnP EA R 2 Fig3.12 TR~ L
FryH V- —LE UTELERIMEZAKBRTE 2HEMIPTFALET 5 Figd.12 |
Fig.3.13 . Fig.3.14 ,

EEPIPEMRHEOE VYY) = V=L EBRLE, XD Tuyzrva
YOLED 7 7 A N—, ZohWnwr v vay, XT)VFa—7, KEFZFohr\WHE
M TR X N T Wz Figd.15 . Fig3.16 . Fig.3.17., Fig3.18 , Zh o lXEA T+ A
DHEERDZOICHEHE L TCTES I E2Fa - I vFarvditREe U THE
¥ 3 %2 PHEW ROOM A 2S(HFE L 7= 70 X 7 b L M TH 5 [256],

Fig. 3.12. BE PnP EMRBROER £EFER



— 3% HREHRO I —L XD Vv A —2Z (Quiet Room) O BLR & K & fif 5 W& W %
120 AWz =L Z T v AR = 2D KA 72 EE R —

Fig. 3.13: BE PnP BEMRBEDOFDOEYH ) —IL—LDRA FEHRY

Fig. 3.14: EEPnPEMRBEDPHDEVH Y —IL—LDUBRA ATFTDEW
AR—R EERY
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Fig. 3.15: EE PnP EMRBEOIILF YY) —Ib—4L OV I3V E
LED 7 7 4 N— £ERF

Fig. 3.16: BE PnPEMRBPIOIILFEVH ) —IL—L X251 L E £HR

B/
R7
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Fig. 3.17: EE PnPEMRBEOIILF VYY) —)b—4A OV I Va v E
vy ayv EERY
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Fig. 3.18: EE PnPEMRBEOTILF U Y Y —I—L NTIVFa1—T £FH

87
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3442 YV IOITFEAATAaT7TEVY— HmUBILLEVEE XL Y —DF
DEvH ) —Il—LEREHEASTOY Y b

FEEY TIVTHNY DVHERFFAT 4 72 v R — - i AL E A ER b v
2 — (Fig.3.19) D7D DHABEBEVPFEMEL, TOFRIZE YT Y =)L — L4
PREHEEO T ORI NDPHERTEZ, 2OV RXR—1IHbdEVH VY —Ib—A
X, ¥4 0 FRDIEX DMz y Y aryPI0HEEFEd N TED, HITN
TNFa—TNRHoNT W, BIZIZA VR TIIT 4T =L EREINTSE
D, BEIZEREINIZATAMNEMMBE, 1 A MNBEIWAZDHEZAZD T 54H
HTH > 7 Fig.3.20 . Fig.3.21 . Fig.3.22,

Fig. 3.19: YV VI HEAXA T4 7V — -HUBELELEBIEEY Y —D4
B EERY
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Fig. 320: VO ILHEMRAT A7V —RHOEYH ) —)L—4L EEZRY

Fig. 321: €Y ¥ ) —I—LRHWOTIINLIYNE)T—>avi—L EERY
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Fig. 322: VOILTHEMATATEVI—HNONTINFa1—T EEERY

FEN DR B ICERBERE D 72D D ENFIEL Fig3.23 . £ DHITHA 45
AREN TR o770 X7 N EERXVFAY T | Bz, MHIEY MK b
VXfi, WD#ES T3 AF v 7ET, —D—DEMNES Fig324, TD/=d,
BREABURESELI2DICRVWEREISNT WS, BN o X s v T
»H 5,
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0P| HFAI.

5 £4040| 2HSBHL|CE.
=M.

FM2LGoL,

cHa| X| 90t

Fig. 3.23: MBI TV EB bV Y —EBEARAE EFKRY
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Fig. 3.24: RENRNVF Ny U EHERY

1]
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3.4.4.3 BREEI P REBYEE D Quiet Room 10 % & & 3 AR

Y OV BE L XA & B BN T R Y 8 (NATIONAL MUSEUM OF KOREA)
[257|Fig.3.25 DHIZH D T L HEYHEDO AV OELSLDERO 25L& W5 #
D Quiet RoomFig.3.26 7Y 2023 FFHIZSE R L 72z, HYIE~NT v X2 b a—L 7z & 2
5. REBAEBEDARY Y VA MPEHBESIZT K NA X & TH W T Quiet Room %
RIS, ~HOMAERZEB LT 1020 THFENTORHALEL H 5,
MADFF &L UTCTROKRBRREDL DD, DZ2ED DG Lz RO 55
ELDDLZENBERTHRDOIZODEGHTYT, HEDAMVZAXEEREOD 72
OERZHELIZS WS EIZHHTEET, ZITRA-EREZHMEML TO
EREIRDILENTEET, REREZEODLZ THVTIICHHETE ST
TN, T oHTHRHTE £, ] Fig.3.26
THOZD L IFHBEEHE2E0D, ZMNTEANEOLDOZENBEL KNS R
AP TH b, BYEOE VLT, #EPLLUTEREZEE TE 5 &M
ZRMd 5 7212 Quiet Room Z B L7z DI & TH B,

Fig. 3.25: BEEIPRIEMEOHE £EEBT
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Fig. 3.26: & [E E i - R 1EYEE D Quiet Room A0 £EFKRF
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Fig. 3.27: BEE I F REYEE D Quiet Room D% B 25 Bk EEET
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FEEOHEYAEN D Quiet Room &, KERALWVWZ Y NI VAN —Ed Y
Fig328, ZZTW-<K VIR TES, cCvmerhhir’®gicimnT
BOH, EROELEPELIRFPMEMATZ, TV TV ADHMWEE Fig.3.29
51X 3 DDEEIZHI N T Wz,

o 1. iZDEEE L IDIE

02 IT—R—1VDIENeEEHABEBLULTELELHRE (VA4 Ty KT
SVry hE)

o 3. DML A v R —ay XU T RA) 218 THEDL &K HE

1l DROBEEDOHETIEEPLUREDHARDA A=V ETIRLYA 3=
TRRL TV, 20WBIZIEI T —KR—L2»1H 3 Z &R TH 5 Fig3.30,
BESHNBRDOHPIZV AT YRT Iy N (EADHBLT Ty b))
MHEMEINT WA, SOMBIILACK - HREOHEFPLFAL TR TH - /2
Fig33l, 1 YR —0 v ¥ 27 XA INIEHER MO X A 70 2 FEFIE
L. T ZnZzfloTRLLIZ A TE R, EATIX, 203 D2DZEMIEN
LREZZEVTERNWLD, AR —OHEITHMA CCTV(RHIL T A Z) BREHNIZ
Holze WIZHYEDOAZ Yy 7IZXBEHLRBEAINT WS 72O E THER
& D &H % Quiet Room * ZLLHETH - 72,
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Fig. 3.28: Quiet Room DI Y NSV ADY 7 7 — £EEZRY

Fig. 3.29: Quiet Room DT Y FS Y RADKEF EERE
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Fig. 3.30: Quiet Room D} DI 7 £ER
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Fig. 3.31: Quiet Room DX DK IV bO—IL 3 EFEHRF
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3.4.5 F7 X)) ATOHER : Multisensory room

TAVATRLZEEEZREIEIHBEHLMA N F LT Y =L — LADFE
45, Zhid. A0y Frr, HRER ¥, FLHOBHMERE, kA
RAFIVOFFEIZBHYLD, WHEEREIIHREINTED, 77 AF ¥ — ik
A=V RNTIN - Fa—T7 - I7-RYXOLBEHEHEZIO KA, FHHE DK
BEISIZA=YF IS XTHILNAHETH D [232], Fig.3.32 .

Fig. 3.32: Multisensory room, USA £ & [232]



34. BARLWHDH — LK v AR — 2 (QUIET ROOM) 0 4 fi 137

3.4.6 7% —)J)L-FIFA WORLD CUP T®DZEf| : Sensory room

J1 & =)+ K= IZ TR X 17z FIFA WORLD CUP Tld, A X Y7 LD
IZ Sensory Room 3% & X4, EICIZHF R EIC IO MERBBAH 5 7-H A X
VI LDEIZLDHMBPETELLRERUBL 4P FHAELEZELVE—-MIN
7z |231]Fig.3.33 Fig.3.34 . T DN —LFEIZ AT TH o722, KADYFHE
LHETNIZMEITETH oz, TON—LDHHETEEF 7 v bIFEHSE
IR BDIEETH-7z, £, HERHMEX DA 7NV Y =72 EH T D Sensory
RoomZEEL., 1 V7NV —Y T 2IBZ T\,

Fig. 3.33: FIFA WORLD CUP 2022 DOHA T® %l : Sensory room Z ® 1
SR [231]
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Fig. 3.34: FIFA WORLD CUP 2022 DOHA T® %/l : Sensory room Z D 2
SR [231]
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3.47 YV AR—I)ILT®DELH: Clement Space, THE CALM

ROOM

-

Clement Space I% Dawn-joy Leong T TR DELE K DD AR—-ATH 5, Z
DAR—ZFERZHDICRARAZBLE D EDRADPHEEORIZED KL X
NZARX—ZATH 5, Clement Space |, H L DKM RDOLZLET NS DI 65N
LERETHY ., I TEESOEHBAENRERZ® & ITER S 7z 5 AR O 4B
RTHD, £7-. ZDOMIZ Quiet Room L FEHDH B ER B FET S,

Fig. 3.35: Clement Space DB~ €D 1 &1 [258]

YA K= IVENF ¥ F U —iZ, THE CALM ROOM [259]. &\ 5 4T D K
FEDRFHTELELES LN TCEIYMBGEHET S, £/, YU AT KR—IVE

7 ZE AT B 12 Quiet Room [260] BWAFAET 5, T 4 6 D & 1& Dawn-joy Leong i +:
DHFTTH Do
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Fig. 3.36: Clement Space D X2 E£& KR
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Fig. 3.37: THE CALM ROOM % & [259]

3.4.8 4 ¥ ZADEPH : Sensory room

Oy RYOHRY 1y 722 E b — A1 —2Z2 2 Sensory room [261], Fig.3.38 »*
FAET 5, Bt 3R LZRER., ZEBBHAERICHNHTRE TS, HHETIE, HIZ
R WEE%2E DAY R— K %45 HIDDEN DISABILITIES % #§ f, & T
DNYT 4 F Yy T2HEZBEANZICHIT TRV R—M2FEMBL TW5S, Sensory
room D EEBENEY T v 7 AT E B EE Chill-out zone(¥ #1278 5 B 7r) &
LTru7y - 2yyay E—ynNyJ FTIYVXNV-TAATLA R, A
T 7IVIREEH, R =)L, MRSV, Hehova— VIV R-—Fa—-7
RHL, YHEEZINETNDPEHEOHF S RBERMIZEI>TY IV 7 ATEEY
> TWad,
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Fig. 3.38: AR 14 v U ZHED Sensory room S8R [261]

3.4.9 UAE K/\A :Quiet Room (Tsla & £)

RN HHETIET 27228 T4 /]IS0 FE T, 77 556 HEET N IX Quiet
Room Z i T & % & DFHRMAFLE L 72 [263], Fig.3.39 . Fig.3.40 . 2021 4£ 10 H 1
H 5202243 H31 H % TUAE RN 1 EXPO CITY #i[X 12 TR X vz RN
A /it BEEOGIEOREI O R THIO THIN - K- MHEERLCHIZA X
MWEEIZNIG LU AETH o 72, Quiet RoomDEHS FZDHD—D2& LT,
JitE D Accsesibility X )i D FIZ T X & 7 T € 7 3EIC CRUE W FLE L 7=,
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Fig. 3.39: Expo 2020 Dubai: Four quiet rooms to help soothe frayed nerves,
Khaleej Times ,Galadari Brothers ;2 % ® 1 £ & [263]
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Fig. 3.40: Expo 2020 Dubai: Four quiet rooms to help soothe frayed nerves,
Khaleej Times ,Galadari Brothers ;2% % @ 2 £ 1R [263]
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AFXVR AT 4y BBEREOY Y777 =LA ¥—F (BAFSFL) &
WOHIZRZABRWEEFZALTWS AP ZDOTE A VDBfisnWA NI v T
EHIZETDILTAR Yy JLHLBEHETH LI VR MES N, TN TR HE
R EZITB I N TELLAMADD D, EBIZEAER TH - 72 Fig.3.41 ., ¥,
SFLAF ARG A 721 T2 <. W &0 R R E (&5 & X (hyperesthesia),
B R (dysesthesia), # /&5 (paresthesia), M#8 i (neuralgia)) 5 O g VAR &

>

J&E BHRR (hypesthesia) & OV B B 28 (anesthesia) 72 & D EHEER VB E £ 5,

Fig. 3.41: Sun Flower Lyerd DX D EE (EEEERE

PODway [262] £ W5 7 7 ) 2@ U CHFEHGPEEEIIOVWTHEE 2 17
W, HERBRIZT TV 2 RN L HHENOAS Y T4 A=Y a3 vy R—IZTHRR
952 & T, SFL%ZF ’)\%6%7‘:0 Quiet Room (& 5 1A 7 & At @ Information
Centor DN 4 EFFIZEREBEI N, TOHRTERIZHERTE/ZDE3ERMTH - 7
Fig.3.42 . Fig.3.43,
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Fig. 3.42: PODway App Z®1 PODway 7 7V EHX V) —>v ¥ ayv b %
2023 F5 AERERTODLE®D

Fig. 3.43: PODway App Z®2 PODway 7 7 UE&X V) —r > av b %
2023 FE5ARERTDRD
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24 [ D Dubai Expo2020 T ® Quiet Room O #] A (I IX SFLZ R L. HH DI/S X
R— b NE2HITEIRBERD 72z, AEEIP VO ZDHEAEZNARETH - 7=,
S &0 REREIHIR 2 D 5720, 300 DHIRV D22 L EHIZZTNZTND L
VR —=ITRF LU, REZIRFHNm2IETEDEHEBE T, Iz hhsd b S
VW= NTNVNFa—T - Ryyavy—hr-Juvyzrvayrv -ryvayr:
V77 —DERE I N T\ Fig3.44 . Fig.3.45 .,

Fig. 3.44: Dubai Expo ® H (Z % > 7= Quiet Room & % D15 H
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Fig. 3.45: Dubai Expo D HIC# - 7= Quiet Room DXV < 3> 7Ovy 3

v
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F7-, HEALGRIZPODway D7 7' THEMEH 2R LZD, XYY 4 VA
EDRMMEHRIZCTSFLEZRRTSHIL T, 77AMNNI Yy IDRMATE 2, U
S 2 KEIZHS T I TYEZEDA ML AZBEMT 2 DI2H IEHITHZT -
Too AWM THENS —ERBLZ2023F4H 12, HETHEHAUZBERZIEHL
7= EXPO CITY 24 — 7> U 7z, Quiet Room i%, A XL TW72 2, BEHIXE T
HATW, MAGLEEZ2EHAIIEBATCAAI Y F 2L ICLUTHWE, £72,
SFLZHIZDOU TWHIERANASE—=L P RS RX b, NNAEHEBEEETHT
IV TAEHAAT VA —%2FHTELREBERYT K-V ZIFoNnT
Fig.3.46 o NN EERZEE T, B4R - JIH - EEECHIA L E R HHEHD
Accsesibility Counter V/#{E L, RRH WS MBEMS F v 74V TE7, £z,
BEBAOPIRBIZOEDVEDLL Y YT I 7 =Ny Y (LIFSFB) %
MIFTVWBIMENRGFHELZ, ZOSFBZEZFL TWEHEIIKA4RT 7Y
TAWXKINT 220D TEHEEZZHE L TWVWBIEHE L THEREL TV,

T, EEBHYDPSFLEZHIZ DT RS FEEEELZEITLTWD &, #HY)
RN B TR DS U 72 Fig3.47, RS G WTH, SFLZ2 &
I TWBZeT, SEVAVDARY IS DEERIFHETOY R— b
RHolz, FANATORBEZBEB LT, EORKTOT 72 ) 71 13HlE
BiEELH, FADOHBEY K- PO RZLHDTHRIE, ESD ML —
SV IRHEMEPMEDEEETHD AN NI N,
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Fig. 3.46: Dubai Internatinal Airport, Assisted Passenger Service £ & iR &/
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Fig. 3.47: Dubai Internatinal Airport, HIDDEN disabilites X i L 7= 22 #& X
gy 7 EEREY
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Tab. 3.1: H—AL KX YV AR—ZADMEED g

ZRR & TGk
H AR ESNE B 2 S il 5
7TV Sala multissensorial AN
X Quiet Room AN FEMEDUE U e E% ] AY
PN AEE| EQ NN =Y 2% it 5%
T AV A Multisensory room 2 e 5%
R =) Sensory room A Ry M
UAE Quiet Room 25 I 7%
¥ VAR =) | Clement space (Quiet Room) AN HA
14XV R Sensory room 245 I 3%

3.4.10 L&

HAROCHRSHED N —L XTIV AR—ZADLIEPEY Gz L THI
WEedb, #F X -UAE- ¥ v HHR—)IE Quiet Room. 7 XAV A& T35V
X% N N D S §E T Multisensory room, # X —)L & 14 ¥V Z Tl Sensory Room
Tholz, HEIFZLOLDEEL VWS AEGETOND G VWRETH -7, HAIX
N—=LBTY - =XV E2DDOBENER->7ZRITH - 72, #E HIkL
WEHA -BE -7 AVH -UAE- 1 ¥V ARKHERTH o7z, W TR HhE—)
FA R MHLDTORMBEDZH, 1 XY N FEMEEPEFIZED> TV,

BIBETEHTELZY, fAEICEIV I —LEA DV AR—ZDOFEL LWL
N=L XTI VAR=ZA (BEOHA), AX—AVL Y (HHE - NTNVFa—TH
D) AR T LB R T, s VFLrvH Y —- oy — (MBEE2EDES
BRI DAFEEIZ I D Fig.3.48,
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Fig. 3.48: Quiet Room DU : B (BE) SR W — LI IV AR— &EF
1’2, [230], [225]. AX—X L V:EFZERH. RI9TTFL: 231, vIFEUY
1) — :[232], [233]

3.4.11 {#&s® Summary

AHETIZ, HRALMHAIHED I —L XTIV AR—ZADBEIRFE 2 FEf L
oo R ELT, HAIZBWTIR A —LF Ty -2 —VRY V] L EHDO
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Fig. 3.49: B K ZFHI1E R IZ THE U 7z Inclusive Quiet Room
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2
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YTy b ANLZELREDZ BRI EMABGDLETERL., RiE
R ZMEEL 72, FERIE, REBICET 27 07— M OFERPEHHIL 720
HFEOm NS, BELEI—L XDV AR—-ZDO%EME L, #HE - Bl
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5.2.4 AMEOEMH  -HERI—IICHT EER
BRI TAMEOHK - BT L LTU RO 3 RalA7,
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2. HEASE - RERFO LS4 WEbES e Tl 2R
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1
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ZEe LT, MEZBHICEE LU TRBABLSITIMELHFLAT S, AHLBYD
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F0b, FIZIXEHBWEEEZY 7y 7 AMBOIGERE 2 &b 7-EM%E iR
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inclusive-technologies /2024 /schedule

. Kaito Takayama, Shoko Kimura, Guillaume Lopez, Support for tension reduction

in performers through laughter transmission, 6th International Conference on
Activity and Behavior Computing IEEE Technically Co-sponsored,Nakatsu and
Kitakyushu, Kyushu, Japan,

URL:https://autocare.ai/abc2024

Shoko Kimura, Kenichi Ito, Ayaka Fujii, Rihito Tsuboi, Hibiki Kojima, Kazuya
Okawa, Keisuke Kitagawa, and Yoshinari Natsume : “Inclusive Quiet Room -for

building an inclusive society-”, ACM SIGGRAPH 2023 Emerging Technologies,
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Article No.: 9 1-2, ACM SIGGRAPH 2023 Emerging Technologies, Los Angeles,
USA, (2023/July/28) DOL: https://doi.org/10.1145/3588037.3603420

6. Shoko Kimura, K.Ito, Ayaka Fujii, Rihito Tsuboi, Hibiki Kojima, Kazuki Okawa,
Keisuke.Kitagawa, and Yoshinori Natsume: “Inclusive Quiet Room -for building
an inclusive society-", Laval Virtual 2023, ReVolution #Research, Laval, France,

(2023/04,/12)

7. Shoko Kimura, Ayaka Fujii, Seiichi Harata, TakutoSakuma, Shohei Kato: 9th
International Conference on Affective Computing & Intelligent Interaction (ACII
2021), SUGO-MIMI: A Waggle Ear-Type Device Linked to Eyebrows, ACII 2021,
Online, Demo No,156 (2 pages) ,September 28- October 1, 2021

8. Shoko Kimura, Ayaka Fujii, Kenichi Ito, Yoshihiro Tanaka, Kazunori Miyata
NICOGRAPH INTERNATIONAL 2021, A VR Experience of Being Warmly
Swaddled Using Otonamaki and Haptics Device, Virtual Conference, DOI
10.1109/NICOINT52941.2021.00024, pp 90- 93, (July 9-10, 2021)

9. Shoko Kimura, Ayaka Fujii, Kazunori Miyata: A Study on the Effects of Facial
Expression Enhancement Using a Movable Ear-Type Device Linked to Eyebrows
Using Facial Expression Analysis Kimura Shoko, Fujii Ayaka, Miyata Kazunori
JSKE £ 16 [A] H A &M T. %% 2 F 3 K42 - [SASE2021 16th 7B-3 (202143 A 9
H)

RN H K Proceedings of Domestic Conferences

1. KNIET, EHMRA: LFAEFEEHTOAN—L XY Vv AR—ZADEAIZH
TEHORBBE CRE  RETEEEED =y JENANOE D RIE,
—BHAEZEABABHOEE O W ER F2/0LE KRS, LiFER 7 X
¥, b, (2024/08,/30-09/01)
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CRNIE T, BHEE, EHRF: RETHRESR O =y 7B

N—=LRZT Y AR—=ZDHEETFEE A~ OE A & R RO B2 &,
202/ FEBARBERZRARZMBERER @R), HIH KT, (2024/08/28)

AR IE 7, G — B, LIS, EERA: © BB E R & O Fs E
B E2ETI2ANOEGHEM R VA — L XD v AR — A ffi fiIFIZ
B2 ERKERE T v — MRIZOBEm AN, £250T7 7 EY F4
MRRERER, BRUEZER, ) I VRS, HGFEHEL)IT,(2024/07/25)

g EHE RN EF, @ RX ¥ 3 — A, CoreMoni- a: Consideration of Long-

Term Feedback Methods in Core Training, DICOMO 2024 ¥ ¥ R ¥ 7 L Mul-
timedia, Distributed, Cooperative, and Mobile Symposium, pp.113 - 121 & F -
fE& R, (20246 H 26 H~6 28 H)

CREET, RARE, RN IET, B XX F 3 — L4, CoreMoni- a: CutRest :

AT —EBEEREA) ZLAFMEY AT L, DICOMO 2024 & v RY 7 L
Multimedia, Distributed, Cooperative, and Mobile Symposium, pp. 138 - 152,
aF - AR, (202446 H26 H~6 H28H)

&l N, KA IEF, Guillaume Lopez, LTRS: 2 W E#E 12 & 5 & D BiRE
% M 2 82, DICOMO 2024 ¥ > 7K ¥ 7 A Multimedia, Distributed, Cooperative,
and Mobile Symposium, pp.173 - 179, & F - {E &R R, (202446 H 26 H~6 A
28 H)

A6 382, 75 K & A, KA IE F, Guillaume Lopez, s Bl E/EFHIIZ L B L >
YEE[E > 2 7 4, DICOMO 2024 >~ iR Y 7 A Multimedia, Distributed,
Cooperative, and Mobile Symposium, pp.690 - 701, = F - {6 &R, (2024 4F 6
H26H~6H28H)

Zeyu Liu, A EF, BRZX FI— A A —bT 5 v F2MHLZHEWR
FHRIZEDB T 24 MU ==V ZTEFEH, DICOMO 2024 ¥ VKT T L
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11.

12.

13.

14.

15.

Multimedia, Distributed, Cooperative, and Mobile Symposium, pp.943 - 950, &=
F - fE&IER, (202456 H26 H~6H 28 H)

. EE BN AN EF, B RZX F¥I -4 Smax Sna: AN— MU v FE

AWy AR =)D A F v FHE DICOMO 2024 ¥ v iKY W A
Multimedia, Distributed, Cooperative, and Mobile Symposium, pp.951 - 957, &=
F - BB R, (202446 H26H~6H28H)

By 5 K &, ARA [E ¥, Guillaume Lopez, JESREAE E R — VB A 1A > & —
ZJx— AW —L0 Ry bEE#EES AT L DICOMO 2024 ¥ > R
¥ 77 Jx Multimedia, Distributed, Cooperative, and Mobile Symposium, pp.1768
1771, AT IBBER, (20246 H 26 H~6 A28 H)

BN AN EF BRZFI—L LIRS BEDEVNDY T I XA L
T4 —F Ny ZIC X HERREEMS AT L B19MHARENE T 22
HFAKE 1A01(08) 1-6 (2024 FE3 A7 H)

ARMIEF Skt EHRA: AARCHRO I —L XD v A= (Quiet
Room) D HVR & ik, — A BEZEABABUHOEFE I UWER E 26002
E KR, pp 269-272 F=#B =, #i A, (2023/09/29)

AWIEF BEHEE, EHRE: © =0 X0 VRO KA Tm) 7= M
PRl & EIALFEE, 2023 FEAABRRZSARRLMABRER Ao#) 5K
¥, 5515, (2023/09/12)

AW IE T “Inclusive Quiet Room : HEAJE - FZEFREE D /4 D% b 5T 5 BRIE
FHEORM 1 VR TI T 1« THEDIRE" Entertainment Computing 2023,
JVIAT47-AL 023y, TERR BRUBZS I VITAUAY
havEa—FT4 Vv IHRR, (20234F8H31H)

AKWEF @EREL TRV Ty 7V =23 VO D A, BEFERES
Annual Academic Conference 2023, 7V ¥ RF—7 )t v ¥a v v I 4
>, 202343 H 5 H
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MY o TR AEMERER YU — X (Web) (98), B b L& £ W 2022 4E 12 A

AA IET, BB RE R, AL 22 K, &8 7% 85 & 152 58
LU < B T & % Active Textile DV — 2 ¥ 3 v 7 NICOGRAPH 2022, (D-2)
1-2, A6 B e Al = Fiflt KRB K (A)INIREESR™ ) 2022411 H

AR B Sk, KK IEF, RS R, AR R B8 ME: 9 Ix—bhT7 400
LZEHWZHE T ¥ A XA IVDEGE #3E, Conference on 4D and Functional
Fabrication 2022 4DFF (OP-29) 147-150, (L& IR 1L i 2022 4 10 H

Kk IEF SEE ML #EL TN Ty TV —va v E@ET 5
i g% D AlE%, N LRIGE S 25 — M o8 2 & kL& 5 2021((2021) CCI-008) 01
2021 411 H 26 H

ARMIES, BEHEE, FEK— EARBAN, R, AT I3 2 H07~K
6 12 3 O FFAlli, JSKE 28 23 [8] H A &M T2 2 K2 [1B01-03-02] — & v
vayv, M e RT 1« 27 Z0RK] [ 20214FE9H2-4H

AWIET, BEHEGE, =H—F e #EE T2 H8HER T N1 212 &k 5 KE
HEAR DS, > & 5 27 > 3 > 2021, , — Ak [ 75 K AL BE 22 4 (2021
3 H) (E#HA), IPSJ Interaction 2021, pp 505 -510,
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1.

AR, IEF &R KK, @EE st S8 NBNE I E A SIGGRAPH
2023 AR — N 50 HERLRICHFE T, BHRLEERMXGET VRV VT
> (DCON) |, ‘N ¥ AL P 22 2 5 SCEE, (2023/09 BREx 2 ) (202402 3 SCa&
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2. KM, IE F: Proud to be SV! — %A lZ Student Volunteer % #5 D IZE 5 —
SIGGRAPH 2022 Student Volunteer Jif B i &, 15 AL B ¥ 250 X5k T ¥ XV
a7 vy (DCON) 11(1) iv-xiii 2023 42 H 24 H

FEMWES Funding

1 RN IEF HAZA RS —HEREZ2G 2013 £ [HIZENZERICX
R BRI | HERS, 2021.04-2024.09. (K # AT 2022/10-2023,/03 % R <)

2. KM IEF, BERBDOANXIZHIT - —L X VEOHEEROFE & H
7%, H A Z Ak e Bl o B 22 A 28 8 B i 3 26 FL AT 9% (C) 2023 4F 4 H - 2026 4
34,4810 TH

3. BB 2023 10 H - 2023 4 12 A 200 T M
4. BEILEE M 2021 4£ 04 H - 2024 409 A, 648 T 1

EIl BB F], 2021 4F 04 A - 2022 4203 H, 200 T M

BRF#EE (B4) Invited Talks(Overseas)

1. Alex C. Bryant, John Cays, Shoko Kimura, Lynn Villafuerte, Daniel Pillis, ACM
SIGGRAPH’ s Diversity, Equity, and Inclusion Townhall/Culture for Inclusion,
ACM SIGGRAPH 2024, ACM SIGGRAPH Village In-Person (Denver, USA)
2024 7 H 30 H

2. Chorong Park, Jiayi Fan, Shoko Kimura, Rewa Wrigh, Celebrating Inclu-
sive Technology And Differently Abled Bodies, ACM SIGGRAPH ASIA 2023,
Talks,(Sydney, Australia) 2023 4 12 H 12 H
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3.

AW IE ¥, Shoko Kimura, Maker Faire Taipei 2022, Realization of Inclusive
Society Through Digital Rehabilitation + T-BOX : T-BOX: Digital Fablication
Shop, i % T g & b 8 5& Flr, Taipei, Taiwan 2022 4F 12 H 25 H

4. Shoko Kimura, Realization of Inclusive Society Through Digital Rehabilitation -

Approach to Society Through Digitization of Quiet Rooms-, Women in CG, Birds
of a Feather, ACM SIGGRAPH, SIGGRAPH ASIA 2022, (EXCO, DEAGU,
KOREA) 2022 4£ 12 H 7 H

B#F#EE (BA) Invited Talks(Domestic)

1.

ARWIEF BMEEARTZT2 /70y —0iEH, BEE - BEREOD
FiAa WL HABPEREBBADT 70 —F - H—LXT YV AR—=ZDIEHH
& FEGEFE Bk D # %2- BFREE 2023 (Workshop on Barrier-free Technologies and
Services) , H A K% 2023412 H 1 H

2. ANET, 420D T VX NVEMNTESL Z & -HIZH X R\

E(HEM-RE) LDOEHVWEEEZ RS-, Al KFE 2023 EEET AL
FF AT HEE =, RO 2023 46 H 26 H

3. RWIET, 771k, 50 F £ TRV TEDxUTokyo 2023, & < & <, B

KRR F v N R ZHG#ER 20234 H30H

4 ANIET, 2P F TRV, HFEEINY 77 —HEMES (X v T~

v REE) a3, 20224 12H 16 H

5. RMIEF, R DOBEICA A 2 WwkEE (K- BE) ~ONFIZ2WT~ K

NA TithED S EEDREEEMMFZHNHARADREEZIZDOWT ~ 11 BEF
e FHRZEKDUDHE 20224F 10 H 12 H
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vy Y3 vF—7H+ 414 XK Confaren Session Ogernization

1.

Asiya Asha, Shoko Kimura, Miho Aoki, Ayumi Kimura:Organizers, Yoon Chung
Han, Ellen Yi-Luen Do, Dana Corrigan:Speakers , Women in CG, ACM SIG-
GRAPH 2024, ACM SIGGRAPH Village In-Person (Denver, USA) 2024 47 H
30 H

Shoko Kimura, Miho Aoki, Ayumi Kimura,Bektur Ryskeldiev, Asiya Asha :Orga-
nizers, Yuta Noma, Masaaki Miki, Tatsuki Fushimi:Speakers , Computer Graph-
ics and Interactive technologies in Japan, ACM SIGGRAPH 2024, ACM SIG-
GRAPH Village In-Person (Denver, USA) 2024 47 H 29 H

. Tsukasa Fukusato, Taiki Takami, Takeo Igarashi, Shoko Kimura, Ayumi Kimura,

Bektur Ryskeldiev, Miho Aoki , CG in Japan, ACM SIGGRAPH ASIA 2023,
Birds of a Feather (Sydney, Australia) 2023 4 12 H 14 H

. Yoon Chung Han, Robin Bing-Yu Chen, Anusha Withana, Yuji. Moroto, Shoko

Kimura, Miho Aoki, Ayumi Kimura : CG in Asia, ACM SIGGRAPH ASIA 2023,
Birds of a Feather (Sydney, Australia) 2023 4 12 H 14 H

. Bektur Ryskeldiev, Shoko Kimura, Miho Aoki, Ayumi Kimura:Organizers, Cal

Chiu, Goki Muramoto, Shinji Mizuno, Yuji Moroto, Shuto Takashita :Speakers
, Computer Graphics and Interactive technologies in Japan, ACM SIGGRAPH
2023, ACM SIGGRAPH Village In-Person, (Los Angeles, USA) 2023 48 H 9 H

Shoko Kimura, June Kim: Organizers, Michelle Wu, RiRia, Jiabao Li: Speakers,
Women in CG, ACM SIGGRAPH 2023, ACM SIGGRAPH Village In-Person
In-Person, (Los Angeles, USA), 2023 £ 8 H 7 H

AWM IET, HE, LN, EERS A, BaEd, REIRER, gk e 7V 2 v
777V =3 vy O DM A, HERFRY S Annual Academic Conference
2023, 7V VY RTF—T kv var20234E3H5H
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8. AMNIET, ZHE, KA B KL E, BHEE -, XkoTV2 V7 77
VIr—Ya v e @EORME, BEEHTY 2 WEEK2022, 7 —7 )L - v ¥ a
v, BEEBRY A 20222 H 2T H

=M1Ef&m Art Work

[

LR B G f—, PEH B RINF &, RS2 B E, ARIHE R,
JIE Ay, %857 5 ; Inclusive Quiet Room -Jt At 2% Hig U T-, 25 24 [8] B 5
REZEMMER 2022, RECKREZE (REH X HX) (20224 11 H 18 H-21 H)

2. RN IE 7 B fad, BE &, V530 $h 52, B AL 2, Shining Baby -little-, B
K B Extra 2019, 201947 A 7H - 201947 H 10 H

3. BEH FE, AN E+ BRE EEZE FEH A RE 2 520 1 1 K26 E
& 2018, 2018 4F 11 4 18 H - 2018 4 11 H 21 H

ERZERE Committee Membership (Overseas)
1. ACM CHI 2025, Accessibility assistant, (2023 4£ 11 H - Current)

2. ACM SIGGRAPH ACM SIGGRAPH, IRC (International Resource Committee),
Community Member, (2023 4 5 A - Current)

3. ACM SIGGRAPH ACM SIGGRAPH, DEI (Diversity, Equarily, and Inclusion)
Committee, Community Member, (2023 41 H - Current)

4. ACM SIG ASSETS 2023, NYC, NY, USA, Online Student Volunteer, (2023 4 8
H - 10 H)

5. ACM SIGGRAPH ACM, SIGGRAPH 2022, Student volunteer (Top 10 SV award
prize)(DEAGU, KOREA), (202249 H - 12 H)
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. ACM SIGGRAPH, ACM SIGGRAPH 2022 Student volunteer (Top 10 SV award

prize) (Vancouver, Canada), (202245 H - 8 H)

. ACM SIGGRAPH ASTA 2021(Tokyo, Japan), Team Leader, Student volunteer,

(2021 £ 11 H - 12 A)

. ACM CHI 2021, SIG CHI, Student Volunteer,(2021 3 A - 5 A)

HUMAN-CENTRIC ARTIFICIAL INTELLIGENCE: 2ND FRENCH-
GERMAN-JAPANESE SYMPOSIUM, Student Volunteer (2020 % 10 H -
11 A7)

NZERE Committee Membership (Domestic)

XH

1.

S

s
=

1.

ML Y S FYRVaYyF YY) T —Yay (DCO) MRS, EHEE
B, (2024 4 H - Bi1E)

BB EE T VR —TF A A A a—T 1 v7 (EC) hEE, #HE

ZH, (202244 [ - BUE)

2025 F H AREBEHEE S KIKANVAT 7 A A Yy 2= N=HF T H A v
W F — L A VN — (20234510 H - 2024 £ 3 H)

EMBER FEBERI VT 47, (2021 4F 11 H - 2022 411 H)

. WISS 2021, %4 2 & v 7 (2021 4£ 12 )

7urT4 7D HATRELOE Y, BV —X— A HETEXRT (B
#b R, (20214E4 H - 20223 H)

FHMERME (ZFRERY) AHE LEXRT #HE LERTE, KNIETF,
(2024,/03/18)
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. NIPPON INNOVATION AWARD 2024 / X 4 — b, Inclusive Quiet Room -DEI

LA 4% HE L T-, UPDATE EARTH 2024, K& 1E+, 7I<ﬁ iE7, R
it —, PSR BN, KA &, 2SS 2 ik e &, MRBEAA 23, LI, B H A,
(2024/03/02)

Vraxlb—Yav7TU7—FKHEM I x— b, BEHEZE, Inclusive Quiet

Room -DEI & M Ef 2% HfF LU T-, B4 2E (inno) vation 71 27 J A

2022, RN EF, KA IEF, P8 E— PEJE BN, RINAI S, 1R B8, i
&, MG =, AR A, B H RS, (2024/03/02)

CEEE, HREETZS2 bWV WEN T ¥+ > H, Inclusive Quiet Room -
1t

HEHSE2HEBL T, KNEF, LA, L)ITERE, EEH KA, K&
LIFULL ArchiTech (2023/11,28)

SIGGRAPH AWARD/REVOLUTION #RESEARCH, Laval Virtual Award,
Laval Virtual 2023, Laval, France, Inclusive Quiet Room -for building an inclusive
society-, Shoko KIMURA, Kenichi ITO, Rihito TSUBOI, Kazuki OKAWA, Hibiki
KOJIMA, Ayaka FUJII, Keisuke KITAGAWA, Yoshinori Natsume, (2023/04/12)

EFE I UOTOCNCHIHIZ 2b WL K- bF % [CNC Hello World]

BloE2bVWWEETFTY A VE HARBETZ22rbW0W0WEE T Y1 v
B RN IE 7, 5k 1 — BB, (20 22/08/31)

FHAMERENE (H¥YRREY) AHELERT A HE LEKRTE RNIE
¥, (2022/03/16)

Vrzpxrlb—=Yarv7U—FHEM/ Ix M ATII Y UTNVICEEE
AL EZDEEMBHNIIa=r—Ya vy —)L BEE £ (inno)
vation 71 27 J A 2022, KN IEF, XA T4 7K, (2021/12/14)

TVRI T4 7THRE () B JHEEHTLWEFHHR T N1 2
& B RIGHARE DI RFAN, 7 > X7 27> a 2021 525 B — ik ANE
WA 2D VR YD L KWIE T, &, 5 H— 3k, (2021/03/09)
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L #2TFHBDOARN EFIAPHABETF2 2OV 0EET Y1 VE
THEZ2ZE, KA BRivation 7027 J L2023 EE [YVzxlb—V 3
77— K] ¥ L 02024 UPDATE EARTH 2 > _ 5 ¢ ¥ a » NIPPON
INNOVATION AWARDIZ / I x—bFENF Lz,  HLKFY VN AZa—
A £ R T2 K https:/ /www.nitech.ac.jp/campus/news,/10411.html, (2024
04 A 19 H B #)

2. #k A& #: LIFULL, LIFULL ArchiTech, “J&& &M O H I 72— L KXW
VAR=AZATIHARBYETZEPDOVWEET Y VE] O ThEE] 2%
®, PR TIMES, https://prtimes.jp/main/html/rd/p/000000395.000033058.html
(2023 4 11 H 29 H #&#)

3. Kudo, 74 T 7 OHIZH B 7 L — »IiZ# 1T 5 ReVolution & Laval Awards
2023, STYLY MAGAZINES, https://styly.cc/ja/event /laval-virtual-2023-report-
part4d/ (2023 4 04 A 27 H & #k)

4. FHTE IR B KA IE T X A S A Laval Virtual 2023 (2 T SIGGRAPH AWARD
EXZBEINE U HEKRFE LW/ L RMAERLERES, https://www.t.u-
tokyo.ac.jp/topics/tp2023-05-31-001, (2023.05.31)

5. Ms.  Shoko Kimura receives SIGGRAPH AWARD/REVOLUTION #RE-
SEARCH at Laval Virtual 2023. Award Topics, Nagoya Institute of Technol-
ogy, https://www.nitech.ac.jp/eng/news/2023,/10414.html,(Publishing : May 25,
2023)

6.t 2 TZ# H KO KM IEF & A A Laval Virtual 2023 SIGGRAPH
AWARD/REVOLUTION #RESEARCH%# % EH U £ U7z, , A LKF ¥ v/ A
= a— A $ B T3 K% https:/ /www.nitech.ac.jp/campus/news,/10411.html
(2023 47 05 H 25 H 8 #)
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7. LFEHKDO RN EF X ADVPRKEE Evation 712 2 7 L2021 ¥ = %

V—VEVTV—F%WK/E%—%émithp%Iﬁ#%VAX
= a— X, %/ HE T KF https://www.nitech.ac.jp/campus/news /9367 .html
(2022 4 01 H 28 H f& k)

FHEOANSIAL 2= VT4 7T WA VIO E HEE L
BMERYYRIYTAAVRTI IS ay20BEWTAIVYRIIT 147
FRE (% E) 228, B RZEEAN AL b B2 50l K52 B K
%, https://www jaist.ac.jp/whatsnew /award /2021 /03 /18-1.html, (2021 403 H

18 H f& #)



i & C

I Acknowledgements






RWRIZ o7z, HLEE2MET 2 LR ~2014H 05 10 F8h > TRFIHE
TENE224 R LERFETCF YL IYIETHEELRZ, TOEo0NITIZ
Mol DIF20124E 052 0 1 SEXTHEREL ZRABERHROT EKALH R 72
Mol TANZIIT BEM) ~NHKT 5222 R0 DICH A SO/ IEHE LS
"rxHBELEL -,

KADPE U207 TRENSAS /) R=Ya vzl Id - 2l5EHE eE
EEFROoOTVWAIANIHEFEEFEIIF Yy VA 2EARELHE2] F10FE#H» 72100
ELFADAULETHEROFTHE LA EEWET, BRIEKFEROKE T TR
HEMRFZRZB3E, X EZTRERZELRE, WA KREZRFEB 3R, A KFE
LIE], BOE#EZ KRS 1[E, TU Delft 2[5, &5 10EE S £ U 72,

ZUT, WERERZERZHELTVWET,

SRS LHATHEHATEE ST, TNTERIXEGHITE I 02 #FEL#
CELTWwWELAEZ, 4 BRARYZICHROBEBETHBIEMKS, »55& L
T\ 5% 70 3513 < i?ﬁFﬁ’aP:Q?J’Lﬁ‘bfa'ﬁ%'d'%)}\ﬁa'ﬁ“@%ottﬁﬁgibf:o <
NIZKDOWVWTHEL 2 LG E, AT > TREREY T,

MOELEwmXIHEELZSHIZES I TRIBEIHRELZHY, BELRMEOK2 %
HEATFEIWXUAZEHMAMBIRICESBEHTOR 2R T, £z, ZMF
BAOREIEZ BRI EZITVWEEZE, THEEZHWAZAHE LERFZOIL)IIE N Z
B, AU, WiE R, RIERZOE MK F2RICESHALR L
EFET, AMOMERETHHERIZRD £ U ZHEKREEBETEHEHE.
RO KZMHEME AR ESHALEBEL EIFET, Itz K- L TR
WE UL JIIERERR. LIFULL Architech @ £k, BPE KT 48 WP Bz, 7+«
W2y MEA2t, -4 - Uy N VOEK I XA VX —F T aF DN
B, HREBIEZ20HD0OEKZIEILD, MEICIHMODESE L2 TOHRK
WERTERH#HHEL ETET, BEEOFHAECTCHSMEE TR Y £ U 72 Phew room.Inc
@ Myungmin Cho £, Yoensoo Yura Kim bk, #&[E B SZHEYIEE O A & v 7 O HRRIZ
HRTEHEHL EWFET., T ~v—27 OFAIZ Tinmu touch DA HE, 7 F
ARANIZDODWT T Z R <5 &% TIHZ £ U 7z inmu touch.Co.,Ltd CEO



276 — 8 C : #E  Acknowledgements —

® Andres Hansen B (2 R TR LU LY £9, 7 — b F — A Internal Space &
ULTHIZEH L TSN T WS M ERR, GrRfE -, I AR, K B8
WIEHRERZBORRORKGMER? O ARAYIZEMERIZRD XU, 7 — bl
TEMIHFEIZEN D WX HR, T LU THEREANODHREBRE —HIZIO26
HETCER6 e HVnET, ATIIDOHATEMETEIZRVELAEAITAIFRD
BRRICEHHA UEAET, $LATIIDOMETT RS RAEEELEZAHE
T3 R NN A 55 = O e JOE e A2 e K RTER N6 2B I I3 IE o T # L KE
FERICIIREBIMERIZHR D X UK,

FlbkABRIETHMEEZZELTCWEZ W, AR LERFEHMRANEE
DRREE - EFPEDOERK &P KT Lopez T2 EDHRKIZHELS BLH LU LW
¥ 9, KT Guillaume Lopez e A2 1E, LR ORFPTE LS U R VWA ZH
RBEDLDTHAANT NI, —HICHEEHCHEREL LTHWEZZ ., D
MO LTEDET, FUFRRFETHFELTCHB LT 2, 0%
COF Y VAZHBEENE U, RAREFABORETCUERSZMULTHHE
HIZHTF o> T ES o BHEEE, HREELESIZRALRIZEHRLTED X
T, HROWDOBERTFoTHEARLIIHIN LS IS VWELEZ, HHETVLDD
RFo THE, XA TTFI oAWK FZONIH FL4, BRIZEALEETO
MEPHRIZVWDODEREST I oI ARYIZEHLTHED 9, PUIH I K
DEAEND > TP I XHERETCOMAHEHPHELSMNAEETCULETEL
oo HEZOVWOBIEE LT TS o VB RFPOHHEELELEICEE#H L
E

ZUT, HAEZESDETOMHSANFEDOR, KK, BB, KANZEIZ, I A
DIRELTLKES o AZITOEVEHBLET, E<2STTH, HHENS
DR UVIGE L T ZE o Wil - RIE. W - oK, BRICBED E3ERRK -
ANKBEBEIZIEADPHEETMZ R > TWVWEPELS PO THERF-T R o2
ELALBIZEHLTEDET, ZLT, 2ITRESTYNLZVSSVD LA ®
ERSMED /4 DI O ETHENPEFERLZI L, aXitiedbonikl
CITOHEDEBHUILEAET,



— 8 C : @&  Acknowledgements — 277

HEEE T 7 /oy —2HHI>EbE MR IEHATS, T UTHATE Z
NHhLHELTHLSAHETYT, #BELLADI L 2FAMTER VL SERT
T, ZEWMBELESELLTWAEZDOTY, TR DWW IR L 2EDRT
U7z, BB EZFEE b o7272010, RIFHHE TEKRFETRZ OB
DELE, ThE, RBOBRBETRFZLEEZRDEF ¥ v 22 N0 T, FAILH
WDREZRMAHELRLER/HELETETOF ¥ v AZEARD ., BIEICES TR
FYLrILTEDELE, IETFEIXEY, This, BHOTHREZT -
TLBUhRL, B8 —MIZERTE52MMZ2Z 2y NPFERTHBLU, RN
KELSUNF> TERTATCLUAPRMEBECZINET S I N TE XL,

Z I o, 77 v ALaval Virtual T Winner iZ272 0, EHEEZR T5HEH /-
SIGGRAPHAT EZR R ED, ThHDOMREOBEDL H O HILIFERKFTH
BEOHEZYIOHITELZ, ROANEFTALJIRHZEFIF IV REIATHRET ¥
VARGBIENTEIZDTT,

LaL, B50TT, WlELSHABIIKAEBESTHOTLESD Z & %k
FIXEH LD/ A58 7 AL<FERXDHL, 2o XF2THERVHEL 2l
oDz BWwET,

HLtL., B&LEsN, AMICHEMELE B TH A I Loz 56, BiE
TZ, BODEEEZEZDL5DTT, PELEDERBEVD 7206, FAITF LD
B BENZLUMTE2NEEL IR TEE LR, EERLPOBEHDZ2RRT S 7
DIZ, VT OoHDDPEIREEELZALTVWTHESES LERETES
MAREZEL VWS HHDZOIZ, TNRITDEDIZRIIEARIERrH->TDH
MfZ. & ZITHW, ZIFML, B<RoTiro 28w 7,

MEEROBBEOH T O TOE L SIMEETT, ZOfifiz Zhr oL
DDOTHHBIIMEA, FROEBS LI 2BMABATITTEZoEBVWET,

BED S I KRFEBREEZICOVTIIHRAITEMEIELS, B&BHLTEX RV
ZOMTEATERE2KE., BROEBEOLES L2 KEREPMEEICKE
L. HEOHOCKEDZbILEE&Z2MH W L, RIZE2»SZE XL 2H L
TE>TLWBHVWHRDAZERHEZ LWEEEWELAE, UhE, BHTSH



278 — 8 C : #E  Acknowledgements —

BE XIS TRKRENT>TWVWEDT, HERPHEIZEDLS SWVOiELH 5 D
EFHATEZLILENTE, MREVHITDHI N TEE LA, FEEZTLRT
28N LRBRITNIERST, KERUBIEELRZLUPTHEEATLURE, £
NTH, RIZEHIDPREREATITEZ2ETITR >TWVWZDTY, TOBBREEH D,
HAZELYBERBOEEORZETHIIE L TLELR. ML T2EAKRO &
HHECENELEZ, ZOHEOBRTYHEHELZMBTEL2FETT., #HELE
REFOFBIIBREIZEDIETATR - FHAUAREZBLTE D £7,

INoEEoLAMEZ-TZOTLED, —RERL 7Y UTEIFKET, 1
EELERICAFAZAHLTCE, RUTEREHXEZELILE2HOELATL
2o RMERFD7ZDIZ, A MM v 7 BEFEEZHRITELET, MED, B
MPBERESZLZHAHLUTCHERATHE N Z2>72DTT,

HMESZ2HBLEZOIRRIZE ST, X2 IEFAX—F T4 VT TRIREE
TYd, TN SFILBARIEDVFHELEZITSITLELI, BIOIBEHEIVE L
boo T2 WEHIL Z L o THICIFEENZIIEMEE XX TS NDEALBICHEA
A7zZ LD EDOHETT,

INT, CERAVTEL o MFEZFICRZZ A LEITRERAVE
T, ZTLT, KENSA /) RXR=YarvzREIEE3LI, ¥OLIRAITEF ¥
VAEEZBEDIITEHEIENRRPBLILETL LD,

RFEEZBFZLUZES IR > TH, BBEHDONZDOE, BBEAAXRELTDOIR
HEDDFULED, BANSGLELEAADR LI TS NEZERVWELEZ, 2OFFE
B BVWEWIBEWEBE N2 THDOBRVWTUBANPIRIZLEZDT
L&,

ZOHTHEHREBIZFE 720V SRWERIELMIE>TWELR, ADAE
EHE. PEEOKRITABIZIKFELUREZH0EL, KFEEDKIT2MH S KFE %
BZEUH, AN R szl o) - v yay 70 ECTHEEL L
U, HEICH CE R EGPBIRL G c@s, todboRHHHED
S EARTITAMI 2%, ZFHELZROCINERFZOMEBIZKEINZD
TS 2MALTVWARVOTHIMZHELITET, HEIZRE-> Thrs I EatE



— 8 C : @&  Acknowledgements — 279

EXORBRPOHFETERFOMELEEZPD, HEAKRFOREIZIED & JAIST T
HEANELZPORBSADTZoRY hORETHE, curDBETHE
BREPNNS LK o D THERE LERFAELRBO IV XA LTHF L 721
TR, REKRFZOHMBEZ L, T UTHFILFRREZOHAICRD £ U7,
ZOM, RERKZHERL VI AT A 77— FOTXETITE LRV S5HDB
BREXRLTEVILUE, TOBBRTAFMXEZES, fHATHEL TV
I—my NEARKDOVR I VT A DNLaval Virtual, IV a2 —X7 537 4 v 7 AD
TH: 57 B i M6 D [H] BR 22 3% SIGGRAPHIZ H BRFERTE X U /-,
AREIIZZABRRRIZZ O WAMIFABIZRBERETIEHDEEA, UL
L., SARZRBOLE INHE ol REMELE>TWET, —2
EABIEIE, CALKEE ~EBMIZHOAOZ & IZH 0 M A, A RKED
HoTERYTATIIMEEZ2EZER, 2L UNPEATVENLSZDTT,
MoBEN, MOMMRIZERSZ LS5, HOodhOFFICEAT RV LS ITHA
SEETXINIPSF Y U AZHOANZEZYR—bML, Bizttomz A UHEA <
TEHEEZDIZHEZONZEROTLED, WAARRKRIBEVRDZ2HM0N, EORKT
DEAN=Y T4, HOohE S ELEREICHBBEND EBVET, WA
A N Z B2, E0ZFEZIEIUDVWAARANLZBIZALTE 7 AT
RBEBVWET, TS TAHATIVIZEVLIHLVWKLBEEDET, Kb
IRV EMBNEZ MELTTT, CAREBHIFE> TWVWE D, HFIZWAA
BREICHEBTEITLEY, TAREIZ, BOBZE200a3YRHD £7,

Ha %ML TR Z &,
HODRPEZREZLE2PDET I L,

Wz U COHWEEN 2D Z &,

Wiz o E#dT 52 8,

SEEZTE IRV, TEIEADZ L THRIZIENREZ &,

T2 TNIEARLEF YV ARIINE DT,



280 — 8 C : #E  Acknowledgements —

FbE->T3MRBELTHEESZMALE LN, HL20ARTHERITHR WL
TRKEPOAMV—PFTHESZNBELTVWEZLE s E#TL TWVWE L,

S, BOE oz 15E I, BIXFICE > TAIIZEHEE XN 720 KR Rk =
THHAE L, MMREICHEESS WM., 2 U T X 0 IEDN S Mo - 50 % e 7z %
oL WKREZ>72DTd, ZOEES LWEIPRLE D >720206 2 F, ATR
KRB ENRTE, brol LI TRHAORVWEH L LEBECHILNT
7/-DTT,

TATIVIANDARX—MEBENWTTHR, SFEFTOILE2RIZL, NRITL
TEREHEATHTEZVERVWET,

£, 2013-2014 2 #H 1 THIK K S T — #4112 iTsukuba % §ilfE L, iz K%
MoA /) R=2arviERIZED LA -FBMHEZ-ZANTHEZRL £7,
ZORMNIEFRREZLRIFRZLZHTHEBELTLEV, HBEIEBEORAIIC
ED2FOFHIT016FE8AHICAEEEZKRAEF L, BT HAEHEL CHAEH
GIZR->TKB2EWHO MEEZRZIFTIZ, A0 ERLS RO FEL KA,
FATEAE LU 72 TADRIZYE DS WAW] 2Z W THIZE - FEZ2 LTV
T, BERL, TOKAE —~AE-oBTETHER L2205, —ADLED
B o TEALEPSORBERFATIE>bE oM EHB > T —#HIZBFEMEL
n<NnN=zoncTd,

WOBLILBEWEGE/HWT, ZNLOEE - T—T1 AP LT®o
E—HEEDET,

FRORDIvyavik, MOIF->520ET, ZIROEICEDE Z L%,
HodicH WA Z2E R TE2OrE LNERA, [HER] TIEVWPHO
HE] FTABERITHRDEZZ DN, MERDA /) XR=v a3 VIZEWD | AlELT
TP LEVWET, 272 B50TT, 1/ RX"=varvyihbHk
RKENZRZ2DIE, SBFEIERTH HRADOTTEOOONEZDIESHERIEZAHE
ZIFBHLTW ZeFEESDTY,

HRATEHS TR THXAN=YT 4 2R, T UTA VI V=T %MWM AT
WAHRETT, LU, AR TIH10-20FFIZE N TWE I & TT, RN



— 8 C : @&  Acknowledgements — 281

FKELUTWTHADRENTWE 2N TIEHRLS T, KRAADHFIZEERI DX
AN=T43EHBEDTY, 272, b lEEN 220N ITTWEEITHRDT
T, ROBHIEZHADORBES LWAKXDZ 0] 2H0RE D &5 REHRKE
EHEEL TV ZeRfidZ e BV, ROBEAEAET, HOVELSTI W
FL 7~

20244 6 H KM IET  Shoko Kimura
AfE A FR K, 1 F ) A2 T ACM Europe Summer School on Accessible and Inclusive
Technologies (Z Z IR 2 EIFE U 7z,






i & D

Communicating emotions through facial aug-

mentation.






D.1. INTRODUCTION 285

D.1 Introduction

This chapter mainly describes the results of empirical experiments carried out in
emotion transfer in information engineering. Emotions may be communicated through
non-verbal information. In some cases, emotions can be read from changes in the facial
expressions of the other party, but in other cases, the facial expressions may not be
conveyed to the receiver. In existing research, a spectacle-type device with pseudo-
eyebrows was used to change the thickness and angle of the eyebrows, making it easier
to convey one’s own emotions to others. However, the device itself is heavy, and because
it is rechargeable, it cannot be used easily and cannot be expected to operate for long
periods of time. In this study, we attempted to extend facial expressions by eyebrow
movements using a non-powered and lightweight device. The device used is connected
to a thin plate imitating cat ears attached to the head with wires, and the eyebrow
movements are linked to the plate to extend the eyebrow movements. This emphasises
the emotions of joy anger and sorrow.

Facial expressions convey emotions. However, not all people can understand such
facial expressions in everyday communication. However, not all people can understand
such facial expressions in everyday communication. We have therefore implemented
facial expression augmentation using the Sugomimi, a lightweight device that does
not require a power supply. Expression augmentation device Sugomimi Sugomimi
augments the movement of eyebrows by connecting them to a thin plate resembling cat
ears attached to the headband by wires. It imitates cat ears attached to the headband
by wires. Analysis of the facial expressions and questionnaire responses of participants
who watched videos of Sugomimi wearers showed that wearing Sugomimi amplified the
emotions that were considered desirable to be expressed, and that more men than It was
found that women tended to have more positive impressions of Sugomimi. Impressions
were evaluated and analysed, and the results showed that women were 35 % more likely

than men to grasp emotions.
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Furthermore, in an experiment to convey facial expressions, it was understood that
wearing the Sugomimi better conveyed emotions expressing happiness. Figures are

shown in Fig.D.1 .

Fig. D.1: Sugomimi being fitted.

D.2 SUGO-MIMI Introduction

In this study, we use a lightweight and easy-to-handle device that does not require a
power source [242]. We investigated the effects of a hairband device equipped with a
rounded triangular plate (hereinafter called the movable ear part) that moves up and
down with eyebrow movements. We call this hairband “SUGO-MIMI.” The movable
ear part has one side composed of a short straight line and two sides that are long
and round lines, similar to an isosceles triangle. To avoid an unpleasant impression,
this shape of having pet-like ears was chosen. Figure D.1 shows an image of people
wearing SUGO-MIMI. An overview of the structure is presented in Figure D.2. We

assume that the movement, which is linked to the eyebrows, has effects similar to those
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in the previous research [238] and SUGO-MIMI enhances and expands human facial
expressions to make it easier for people to read emotions and communicate smoothly.
We evaluated the impressions of the SUGO-MIMI and verified the effectiveness of the

device.

D.3 INTRODUCTION

Nonverbal communication through facial expressions is as important as verbal com-
munication in emotional conveyance [234]. However, some people cannot optimally
read facial expressions owing to disorders such as developmental disabilities. Accord-
ing to Naito, facial expression signals are necessary to sympathize [235]. Animals such
as dogs and cats cannot use language to communicate; they express their emotions
through their ears, and tails and with cries [236]. Kaminski et al. discovered that
dogs’ facial expressions, including their eyebrows, indicate the degree of attachment
between humans and dogs when making eye contact with humans [237]. These exam-
ples demonstrate that expressing emotions through facial expressions can be used to
communicate one’s state to others in an easy-to-understand manner. It can also be
used to make decisions regarding the recipient of the expression. Facial expressions are
closely related to the criteria for the judgment of people and can be a way to convey
a state that cannot be fully conveyed by language. With expressing emotions through
facial expressions, Matsui et al. assumed that emotions are more easily conveyed when
the eyebrows are deformed and proposed an eyeglass-type device that displays eye-
brows [238]. In this device, the eyebrow thickness and vertical position of the eyebrow
ends were changed using thermochromic ink. However, continuously wearing this de-
vice is a problem because it is driven by a battery. According to social dynamics in
human evolution, Godinho et al. [239] reported that eyebrows are greatly involved in
the formation of facial expressions and the expression of emotions, and have been found
to play an important role in social communication since ancient times. In addition,

from the perspective of a device for visualizing human emotions, necomimi was de-
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Fig. D.2: Overview of SUGO-MIMI

veloped [240]. It calculates the emotional information from the electroencephalogram
(EEG) acquired by a sensor attached to the forehead. It also reflects the emotional
information of joy, anger, sorrow, and pleasure in the movements of cat-like ears. The
KANSEI analyzer [241] used graphs and marks to display emotions obtained from
the EEG. However, these devices have some delay while processing the EEG, and its

production cost is high.

D.4 SUGO-MIMI DESIGN

Although the movement of the mouth corners is the easiest way to convey emotions,
people around the world have been covering their mouths with masks due to COVID-
19, and seeing the movement of mouth corners has become difficult. The other parts
of the face that can be used to judge emotions are the eyes and eyebrows. We can

judge emotions by the movement of the eyes and the frequency of blinking. For items
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Fig. D.3: Mechanism of SUGO-MIMI

that can be directly attached to the eyes, no one other than false eyelashes is common.
False eyelashes are difficult for many males, small children, and the elderly because
they have never used them before. Therefore, we used SUGO-MIMI as it focuses on
expanding the upward and downward movement of the eyebrows and is simple and

easy to attach.

D.4.1 System of "SUGO-MIMI"

In SUGO-MIMI, the hairband and movable ear parts are fabricated of lightweight
plastic boards and fixed with wires. The movable ear parts tilt along the axis of the
fixed part. To move the ear part, a hole is made on the short side of the movable ear
part, and another thin wire is attached to it. When this wire moves, the short side
of the movable ear part moves, and the plate rotates around a fixed axis. A metal
clip is attached to the other end of the wire to move the short side of the movable ear
through a wire. This clip is used to clip the eyebrows. After clipping the eyebrows and

adjusting the positional relations of the hairband, head, and eyebrows, the movable
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ear parts stand up straight above the head. By using this mechanism, the movable ear

parts move back and forth as the eyebrows move up and down (Figure D.3).

A. normal B. angry C. sad D. hai py

©) ©)

[.Nothing

II.SUGO-
MIMI

I11. Static
ears

Fig. D.4: Facial expressions in experiment videos

D.5 EXPERIMENT 1: IMPRESSION EVALUA-
TION

To evaluate the effect of SUGO-MIMI, we compared impressions with and without
it. Among the six universal facial expressions proposed by Ekman et al. [243]: anger,
disgust, fear, happiness, sadness, and surprise, we evaluated happiness, sadness, and
anger. As happiness can be categorized as a favorable facial expression and sad can be
categorized as a negative facial expression, we analyze these three facial expressions:

happiness (favorable), sadness (negative), and anger.
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Fig. D.5: Scenes of the experiment using Zoom. The left picture shows the video used

in the experiment, and the right picture shows a participant watching the video.

We recorded twelve 30-s videos of the four facial expressions (normal, angry, sad,
and happy) in three states (with SUGO-MIMI in motion, with rounded triangular ears
that did not move, and with nothing attached). Few of the videos are shown in Figure
D.4.

The experiment was conducted on Zoom (Zoom Video Communications, Inc.), which

is a remote conference system, and the participants are presented with the 12 types of
videos in a numbered order as described in Figure D.4. They answered the question-
naires immediately after watching the videos of each condition (every 30 s). 7 > 7 —
MEIREOMENTRET U, EREERDOFERERFHIX200 TH >7%, 7. Zoom
ElSTAYIA VZMBEDRNZF KL 72, S2INEMREBIT674, FigD5 IZ
FEREEEZ KT, MOLMPERIZHEHLZET A, GHIAETAZRTWS
ZMETH 5, AWFFEIE. A6PE S R 2 Bl K 52 Bé K 224 B 22 B 22 n002-007, 3
CAER LERZMEZEROART Z2H/TVS,

D.5.1 Facial expression analysis using Face API

We conducted an emotional analysis comparison of the facial expressions of partic-
ipants who watched the videos used in this experiment. We used three face images
extracted from around 5, 15, and 25 s out of the 30 s wherein the participant was

watching the video and extracted a total of 36 images from 12 videos. The images
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Tab. D.1: Softness factor terms used in the questionnaire

Softness factor

Q1 Strict Lenient

Q2 Cold Warm

Q3 Static Dynamic

Q4 Dark Bright

Q5 Tired Energetic

Q6 | Unpleasant | Pleasant

Q7 Passive Active

were sampled with regularity based on the method proposed by Shimoda et al. [244].
After excluding the recording errors and some participants who could not be analyzed
as their faces were partially out of the camera’s field of view, the total number of par-
ticipants subjected to facial expression analysis was 52 (30 females and 22 males). The
total number of data points was 1872. The data were analyzed for eight types of emo-
tions (anger, contempt, disgust, fear, happiness, neutral, sadness, and surprise) using

the Microsoft Face API (Microsoft Corporation), referring to previous research [245].

D.5.2 Questionnaire

The questionnaire items in the experiment were based on the facial impression scale
proposed by Ishi et al. [246]. We used the softness factor and the intellectual and
aesthetic factor as the scale. All 12 questions were answered on a seven-point scale,
and the words used at both ends of the scale are shown in Tables D.1 and D.2. The
participants were also asked to write their impressions of SUGO-MIMI, comparing

with the static ears or no-ears condition after all experiments were completed. We
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Tab. D.2: Terms for intellectual and aesthetic factors used in the questionnaire

Intellectual and aesthetic factor

Q8 Inelegant Elegant

Q9 | Incompetent | Competent

Q10 Ugly Beautiful
Q11 Stupid Clever
Q12 Weak Strong

excluded five participants from the questionnaire analysis because they answered the
questionnaire while watching videos or they did not answer the questionnaire. The
total number of participants subjected to the questionnaire analysis was 62 (33 females

and 29 males).

D.6 RESULTS AND DISCUSSION OF EXPERI-
MENT 1

D.6.1 Facial expression analysis

Figures D.6, D.7, and D.8 show the percentages of the eight types of emotions.
We analyzed the participants in three patterns: whole, male, and female participants
and compared their results. The vertical numbers 1-12 in the graphs correspond to
the numbers of the 12 videos shown in Figure D.4. No-ears condition, which is the
condition of the video of a person with nothing attached corresponds to 1-4. SUGO-
MIMI condition, which is the condition of the video of a person with SUGO-MIMI

that moves up and down depending on the emotion corresponding to 5-8. Static ears
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Fig. D.6: Comparison of participants’ 8 emotions.

condition, which is the condition of the video of a person with static animal ears that

do not move by emotions corresponding to 9-12.

D.6.2 Whole participants

Figure D.6 shows the comparison results of all participants’ emotions. Based on
happiness, which had the highest ratio other than neutral, the largest change was in
8 (happy expression in the SUGO-MIMI condition) with 12.2%, followed by 4 (happy
expression in the no-ears condition) with 11.1%. For all four facial expressions, the
percentage of happiness was higher in the SUGO-MIMI condition than that in the
static ears or no-ears conditions, suggesting that the presence of SUGO-MIMI amplified
and conveyed joy.

The second-highest percentage was sadness. The most significant change was 11 (sad
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Fig. D.7: Comparison of male participants’ 8 emotions.

expression in the static ears condition) with 5.98%, followed by 7 (sad expression in the
SUGO-MIMI condition) with 5.77%. In the sad expression, the sadness was amplified
more in the condition with some ears on the head than in the no-ears condition.

The third most significant change was contempt. The highest ratio was 6 (angry
expression in the SUGO-MIMI condition) with 1.09%, followed by 11 (sad expression
in the static ears condition) with 0.85%. In the case of the angry expression, the values
tended to be larger in the condition with ears on the head than in the no-ears condition,

which is the same trend as that shown by the sad expression.

D.6.3 Male participants

Figure D.7 shows the emotion comparison results in male participants. Based on

sadness, which had the highest ratio other than neutral, the largest change was 5
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Fig. D.8: Comparison of female participants’ 8 emotions.

(normal expression in the SUGO-MIMI condition) with 4.05%, followed by 11 (sad
expression in the static ears condition), with 3.60%. The percentage of sad expression
was larger in the SUGO-MIMI and static ears conditions than in the no-ears condition,
thereby suggesting that the sad expression was more easily conveyed when some ears
were attached to the head.

The second-highest ratio was happiness. The largest change was in 5(normal ex-
pression in the SUGO-MIMI condition) with 7.08%, followed by 1 (normal expression
in the no-ears condition) with 4.40%. The SUGO-MIMI condition had the highest
percentage of normal and angry expressions, but the no-ears condition had the highest
percentage of sad and happy expressions.

The third most significant change was in contempt. The highest ratio was 8 (happy
expression in the SUGO-MIMI condition) with 1.64%, followed by 6 (angry expression
in the SUGO-MIMI condition) with 1.43%.
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D.6.4 Female participants

Figure D.8 shows the emotion comparison results in female participants. Based on
happiness, which had the highest ratio other than neutral, the highest percentage was
8 (happy expression in the SUGO-MIMI condition) with 19.6%, followed by 4 (happy
expression in the no-ears condition) with 16.8%. For all expressions, the percentage of
happiness was higher in the SUGO-MIMI condition than in the static ears or no-ears
conditions, suggesting that the presence of the SUGO-MIMI amplified and conveyed
joy.

The second-highest percentage was sadness. The largest change was observed in 11
(sad expression in the static ears condition) with 7.73%, followed by 7 (sad expression
in the SUGO-MIMI condition) with 7.61%. In the sad expression, the sadness was
conveyed more in the condition wherein some ears were attached to the head than in
the no-ears condition.

The third most significant change was anger. The highest ratio was 8 (happy expres-
sion in the SUGO-MIMI condition) with 1.69%, followed by 9 (normal expression in
static ears condition) with 1.51%. The stress of viewing 12 videos may have influenced

the results because the percentage increased in the latter half of the experiment.

D.6.5 Consideration about facial expression analysis

On comparing the emotions of males and females, it was discovered that males per-
ceived the overall facial expression more negatively, and females perceived it more
positively. The proportion of emotions other than neutral, happiness, and sadness

was not high for both males and females, but the proportion of contempt was slightly
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higher in males. In the presentation of sad expressions, both males and females were
more likely to express sadness in the condition wherein some ears were attached to the
head. For the presentation of happy expressions, joy was amplified by SUGO-MIMI
in females, while the mimicry of joy was lower in males. In addition, the percentage
of neutral expressions was lower in females. This result is consistent with a previous
study [247| that demonstrated that females are more likely to express their emotions

than males.

D.6.6 Questionnaire

To examine the impressions given by changes in facial expressions, we analyzed the
difference between the ratings of questionnaire answers when participants watched
an intentional facial expression (angry, sad, and happy) and the ratings when they
watched a normal expression. Both answers are rated on a seven-point scale; therefore,
the difference can range from -6 to 6. We conducted a 2 x 3 two-way analysis of
variance using the gender factors (male/female) as the between-participants variable
and ear factors (SUGO-MIMI /static ears/no-ears) as the within-participants variables.
Multiple comparisons were made using the Ryan method, and the level of statistical
significance was set at p < 0.05. The results of the analysis of the gender factor, ear

factor, and their interaction are shown in Figures D.9, D.10, and D.11.
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Fig. D.9: Results of facial expression analysis while watching angry expressions (*:p
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D.6.7 Angry expression

Figure D.9 shows a comparison of the results of watching a video of angry expressions.
In Q3, a simple main effect test showed significant differences in the gender factors in
the SUGO-MIMI condition and in the ear factors in males and females. In multiple
comparisons, there were significant differences between the SUGO-MIMI and no-ears
conditions and between the static ear and no-ears conditions in males and females. In
Q4, multiple comparisons showed significant differences between all conditions in ear
factors. In Q5, multiple comparisons showed a significant difference between the static
and no-ear conditions. In Q6, 9, 10, and 11, multiple comparisons showed significant
differences between the SUGO-MIMI and static ear conditions and between the SUGO-
MIMI and no-ears conditions. In Q7 and 12, multiple comparisons showed significant
differences between the SUGO-MIMI and no-ears conditions and between the static ears
and no-ears conditions. In Y8, a simple main effect test showed significant differences in
the gender factors in the no-ears condition and in the ear factors in males and females.
In multiple comparisons, significant differences were observed between the SUGO-MIMI
and static ear conditions and between the SUGO-MIMI and no-ears condition in males,

and between all conditions in females.

D.6.8 Sad expression

Figure D.10 shows a comparison of the results of watching a video of sad expressions.
In Q1, 2, 4, 5, and 7, multiple comparisons showed significant differences between the
SUGO-MIMI and no-ears conditions and between the static ears and no-ears conditions.
In Q3, a simple main effect test showed significant differences in gender factors in the
SUGO-MIMI and static ear conditions, and in the ear factors in males and females. In
multiple comparisons, significant differences were observed between all ear conditions in
males, and between the SUGO-MIMI and static ears conditions and the SUGO-MIMI

and no-ears conditions in females. In Q6, multiple comparisons showed significant
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differences between the static and no-ear conditions. In Q8, a simple main effect test
showed significant differences in the gender factors in the no-ears condition and in the
ear factor in males and females. In multiple comparisons, significant differences were
observed between the static and no-ears conditions in males and between the SUGO-
MIMI and no-ears conditions in females. In Q9, a simple main effect test showed
significant differences in the gender factors in the no-ears condition. In Q10, multiple
comparisons showed significant differences between the SUGO-MIMI and static ear

conditions.

D.6.9 Happy expression

Figure D.11 shows a comparison of the results of watching a video of happy expres-
sions. In Q1, 4, 5, and 6, multiple comparisons showed significant differences between
the SUGO-MIMI and no-ears conditions and between the static ears and no-ears con-
ditions. In Q2 and 7, multiple comparisons showed significant differences between the
SUGO-MIMI and no-ears conditions and between the static ears and no-ears condi-
tions. There were significant differences in gender factors, and there was no interaction.
In Q3, multiple comparisons showed significant differences between the SUGO-MIMI
and static ear conditions and between the SUGO-MIMI and no-ears conditions. There
were significant differences in gender factors, and there was no interaction. In Q8, a
simple main effect test showed significant differences in gender factors in the static ear
condition and in the ear factor in females. Multiple comparisons in females showed
significant differences between the SUGO-MIMI and no-ears conditions. In Q9, mul-
tiple comparisons showed significant differences between the SUGO-MIMI and static

ear conditions and between the SUGO-MIMI and no-ears conditions.
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D.6.10 Consideration regarding the questionnaire

In comparison with the static ears condition, the impressions that were enhanced or
weakened by SUGO-MIMI are described in Table D.3. In the angry and sad expres-
sions, SUGO-MIMI could strengthen the darkness and passivity that are considered
desirable to express well in order to convey the emotions to others, as well as weaken the
inelegance that is considered undesirable to express strongly. However, in the happy
expressions, many impressions were weakened by SUGO-MIMI. With regard to gen-
der, females tended to have larger changes in impressions, both positive and negative,
than males. This result is consistent with a previous study [248], which observed that

females identify emotional expressions better than males.



D.6. RESULTS AND DISCUSSION OF EXPERIMENT 1

305

Tab. D.3: Summary of the questionnaire results

presented impression change
facial by SUGO-MIMI
expression genders enhanced weakened
angry both males dark dynamic
& females passive unpleasant
inelegant
incompetent
ugly
stupid
strong
sad both males strict dynamic
& females cold
dark
tired
passive
females inelegant
happy both males | competent lenient
& females warm
dynamic
bright
energetic
pleasant
active
females elegant
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were darkness and passiveness in the angry expression, strictness, coldness, darkness,
tiredness, and passiveness in the sad expression, and competentness in the happy ex-
pression. In addition, among female participants, elegance in the happy expressions
was enhanced. On the other hand, the impressions that weakened by SUGO-MIMI
were the dynamic, unpleasantness, inelegance, incompetentness, ugliness, stupidity,
and strength in the angry expression, the dynamic and ugliness of the sad expression,
and the leniency, warmth, dynamic, brightness, energy, pleasantness, and activeness
of the happy expression. In addition, among female participants, inelegance in the
sad expressions was weakened. These results suggest that SUGO-MIMI is suitable for

conveying facial expressions such as anger and sadness.

D.6.11 Free comments from the participants

We analyzed the free comments regarding the impressions of SUGO-MIMI that were
written after all experiments were completed. The comments were subjectively clas-
sified into three categories: positive, negative, and neither. Comments that included
words such as “happy” and “easy to convey” were considered positive ones, while those
that included words such as “busy” and “unnecessary” were considered negative ones.
The examples of positive comments are “I felt that the expression of emotions was
richer when there was dynamic SUGO-MIMI. Even with sad or angry expressions, it
seemed brighter and more intelligent than without the SUGO-MIMI condition” and “I
feel the emotions were exaggerated and conveyed. In every expression, there was not
much of a bad impression.” Examples of negative comments are “Because of the short
time of movement of the device due to the short time of movement of the eyelids, it
was bothersome and noticeable every time the device moved.” and “Because I tend
to look at something that’s moving, the impression of facial expression is weakened.”
As shown in Figure D.12, among males, 14 (48.3%) responded positively, 3 (10.3%)
responded negatively, 11 (37.9%) responded neither positively nor negatively, and 1
(3.5%) did not respond.
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Among females, 25 (75.8%) responded positively, 1 (3.0%) responded negatively, and
7 (21.2%) responded neither positively nor negatively. These results suggest that the
percentage of females who have a positive impression of SUGO-MIMI is higher than
that of males. While SUGO-MIMI can make a better impression to some participants
by expanding facial expressions, we infer that the issue is that attention is drawn more
to SUGO-MIMI than to the facial expressions itself. As there is the possibility that the
participants felt SUGO-MIMI to be unusual and paid more attention to it, we believe

that a longer experiment may provide a different impression and result.

males females
3.5%

¢

~ positive [l negative [0 neither others

Fig. D.12: Overview of free comments about SUGO-MIMI from the participants

D.6.12 Limitation

As the performer in videos used in the experiment was only a woman, gender differ-

ences may have occurred due to the influence of the gender of the performer. In the
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future, we would like to compare the effects of male and female performers. We would
examine the case where the performer is a genderless neutral agent such as computer
graphics characters and robots. In addition, we infer that investigating the impressions
of facial expressions that were not tested in this experiment, such as surprise and fear
is necessary.

Due to the COVID-19, we could conduct the experiment only online and there is a
possibility that the results would be different in a face-to-face experiment. However,
the online experiment has some good aspects such as gathering subjects from various

regions. C

D.7 EXPERIMENT 2: CONVEYING EMOTIONS

We evaluated whether the emotion in the facial expressions of people wearing SUGO-
MIMI can be conveyed better than the no SUGO-MIMI condition. In this experiment,
we conducted a facial expression message game to verify whether the emotions of facial
expressions could be understood and whether the perceived emotion could be trans-
ferred to another person. We used the Japanese Female Facial Expression (JAFFE)
database that provides examples of seven facial expressions (happy, neutral, angry,
disgust, fear, sad, and surprise) [249,250].

The experiment was conducted in groups of three participants (participant A, B and
C).The procedure of the experiment is shown in Figure D.14.All groups completed
the experiment twice. The first had no SUGO-MIMI condition, and the second was
the SUGO-MIMI condition. There were two conveyances of facial expression in each
condition. In the first no SUGO-MIMI condition, participant A was an actor in the
first conveyance. Participant B was a observer in the first conveyance and an actor
in the second conveyance. Participant C was a observer in the second conveyance. In
the second SUGO-MIMI condition, the roles of participant B and C were swapped,

that is, C was a observer in the first conveyance and B was a observer in the second
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Fig. D.13: Sample facial expressions from JAFFE [249,250] used in the experiment2

conveyance. The participants lined up according to the order of conveyance in each
condition. The experimental scenes are shown in Figure D.15, and the following is a

detailed experimental procedure for each condition.

1. Participant A looks at text information about the facial expression to perform
and two sample pictures from JAFFE for 10 seconds.The facial expression is
decided by the experimenter in advance. At this time, participant B and C look

in different directions so that they cannot see the pictures.
2. Take 5 seconds, which are the time for A and B to face each other.

3. A performs the presented facial expression to B for 10 s.At this time, C looks in

another direction to avoid seeing the conveyance.

4. Take 5 seconds, which are the time for B and C to face each other.
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Fig. D.14: Flow of the facial expression message game

Fig. D.15: Experiment scenes of the facial expression message game

5. B performs the facial expression which is observered from A to C for 10 seconds.
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Tab. D.4: Results of experiment2

Performed Answer of | Answer of
SUGO-MIMI
facial the first | the second
condition
expression observer observer
with sad sad
sad
without sad sad
with surprise surprise
surprise
without surprise surprise
with happy neutral
happy
without sad sad
with sad sad
angry
without angry angry

6. After the conveyance, the participants answer a questionnaire about which of the

seven facial expressions in JAFFE they think are closest to the conveyed one.

The total number of participants was 12 (3 females and 9 males), and they were
divided into four groups. The participants were college students in their 20s and
30s and were not professional performers.This study has been aprroved by the ethical

committeesof Nagoya Institute of Technology no2021-12.
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D.8 RESULTS AND DISCUSSION OF EXPERI-
MENT 2

D.8.1 Results

Table D.4 shows all answers from the participants.In the conveyances of sad and
surprise expressions, all participants answered correctly in both conditions with and
without SUGO-MIMI. In the conveyance of happy expression, half of the participants
answered correctly in the SUGO-MIMI condition and no participants answered cor-
rectly in the no SUGO-MIMI condition. In the conveyance of angry expression, no
participants answered correctly in the SUGO-MIMI condition and all participants an-
swered correctly in the no SUGO-MIMI condition.

In the first conveyance, three-fourths of the participants answered correctly in both
conditions with and without SUGO-MIMI.In the second conveyance, half of the par-
ticipants answered correctly in SUGO-MIMI condition and three-fourths of the partic-
ipants answered correctly in no SUGO-MIMI condition.

D.8.2 Free comments from the participants

The following are the comments about SUGO-MIMI from the participants. The
participant said “the drooping ears made it easy to detect that it was sad expression,"
and another said "I thought it was surprise expression because the actor seems excited
since the ears were repeatedly going up.” Regarding happy expressions, participants
who answered correctly in the SUGO-MIMI condition said that “It was very easy to
understand” while the participant who answered wrongly said that “I did not feel any
strong emotions since SUGO-MIMI was not moving so much, so I thought it was
neutral.” In angry expression, a participant said that “I thought it was sad expression

because the ears were down.”
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Q1: Was it easy to —_
put on SUGO-MIMI?

1 2 3 4 5 6 7
very easy very difficult

Questionnaire result

Fig. D.16: Results of a questionnaire on the ease of wearing SUGO-MIMI.

D.8.3 About Feeling of wearing SUGO-MIMI

After the experiment, the participants answered the questionnaire, which contained
the below four items. Each question was answered on a seven-point scale: from 1 (“It
was very easy to put on (Q1)” and “I did not feel anything (Q2-4)”) to 7 (“It was very
difficult to put on (Q1)” and “I felt the feeling very much (Q2-4)”).

Q1 Was it easy to put on SUGO-MIMI?
Q2 Did you feel any discomfort when you put on SUGO-MIMI?
Q3 Did you feel any pain when you move SUGO-MIMI with your eyebrows clipped?

Q4 Did you feel any discomfort when you move SUGO-MIMI with your eyebrows
clipped?

Figure D.16 and D.17 present the results of the questionnaires. The mean and
standard error are 3.50 £ 0.452 in Q1, 2.92 £ 0.417 in Q2, 2.42 + 0.358 in Q3, and
2.92 4+ 0.452 in Q4. There were no answers with a number higher than 5 in Q1, 2,

and 3, and no answers higher than 6 in Q4. As for discomfort, some participants some
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Q2: Did you feel any discomfort
when you put on SUGO-MIMI?

Q3: Did you feel any pain
when you move SUGO-MIMI -1
with your eyebrows clipped?

Q4: Did you feel any discomfort
when you move SUGO-MIMI
with your eyebrows clipped?

1 2 3 4 S 6 7
not at all very uncomfortable
/ painful

Questionnaire result

Fig. D.17: Results of a questionnaire on the pain and discomfort of wearing SUGO-
MIMI.

people answered the eyebrows were pulled and the hairband was tight, but these did

not cause severe pain.

D.8.4 Consideration

SUGO-MIMI increased the accuracy of correct answers in happy expressions and de-
creased in angry expressions. As for happy expression, when SUGO-MIMI moved well
up and down by the movement of eyebrows, the emotion was conveyed successfully.

However, emotion conveyance failed when there was little movement of SUGO-MIMI
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by the participants. Regarding angry expressions, the wrong answers in SUGO-MIMI
condition was sad. In the questionnaire results of Experiment 1, the impressions en-
hanced by SUGO-MIMI were darkness and passiveness, which were also enhanced in
the sad expression. Considering the comments from the participants described above,
there are some similarities between angry and sad expressions when wearing SUGO-
MIMI. In sad and surprise expressions, SUGO-MIMI moved up and down well in the
experiments. From these results, it is suggested that SUGO-MIMI is useful especially
when expressing facial expressions with large changes in the eyebrows, and the effec-
tiveness varies depending on the features of the actor’ s facial movement. Furthermore,
some participants said that “I tried to use SUGO-MIMI to express emotion,” indicating
that there is a possibility that wearing SUGO-MIMI can make people more conscious
of making their facial expressions bigger and the emotion can become easier to convey.

Current SUGO-MIMI can only move in a vertical axis for expressing emotions. Shijo
et al. showed that the rotational movement and the horizontal movement of the animal-
like ears are also involved in the emotional transmission [251]. In the future, we would
like to enhance SUGO-MIMI so that it enables more complex emotional expression than
the current one by adding the mechanism for the rotational and horizontal movement

to move in three axes.

D.8.5 Limitation

In this experiment, the number of participants was small, and not all types of facial
expressions in JAFFE were investigated. We need to conduct larger scale experiments

in the future.
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D.9 Summary

In this study, we examined the effects of SUGO-MIMI, a device that aims to augment
facial expressions by moving an ear-shaped plate in conjunction with the movement of
eyebrows. As a result of impression evaluation, the device was able to amplify some
emotions, and females tended to have a more favorable impression of SUGO-MIMI than
males. Furthermore, in the experiment of conveying facial expressions among multiple
people, SUGO-MIMI improved the results of conveying happy facial expressions.

In future work, we will introduce emotional judgments not only for facial expressions
but also for questionnaire responses and speech content, as well as conduct a compre-
hensive analysis. Furthermore, considering the recent social situation of the COVID-19
pandemic, we will conduct an experiment on SUGO-MIMI in the mask-on condition.

This study has been aprroved by the ethical committees of Nagoya Institute of Tech-
nology.
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E.1 Abstract

Some people including those with autism and developmental disabilities have sensory
hypersensitivity. To support them, the social diffusion of “Quiet rooms” where they can
chill out is required. However, the significant cost of setting these rooms up is an issue.
We introduced the “Inclusive Quiet Room,” a novel approach to a portable Quiet Room
that merges an easy-to-construct Instant House with immersive videos and soothing
sounds. This paper examines the impression and practicality of the Inclusive Quiet
Room by analyzing questionnaire responses and heart rate data from people who tried
it at a media art exhibition.

Many people with autism or developmental disabilities have sensory hypersensitivity.
The spread of “quiet rooms” in which they can feel at ease is necessary to support
them, but their high setup cost is a hurdle. We developed the “Inclusive Quiet Room”
which is a new concept of a portable quiet room that combines an easy-to-construct
instant house, immersive videos, and relaxing sounds. In this paper, we investigate
the effectiveness and usefulness of the Inclusive Quiet Room through the analysis of

questionnaires and the heart rate of people who experienced it at an exhibition.

E.2 Introduction

E.2.1 Background

Many people with mental disorders such as autism and developmental disorders have
sensory hypersensitivity. Quiet Rooms are spaces that reduce stimuli and provide a
calm environment to prevent such people from panicking due to external stimuli due
to sensory hypersensitivity. There are three types of human senses: special senses
(sight, hearing, smell, taste, and balance), somatic senses (touch, pressure, tempera-
ture, kinesthesia, and proprioception), and visceral senses (organ sensation and visceral

pain). There are also combined effects such as temperature sensation affecting pain
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sensation. In this paper, we conducted a demonstration experiment focusing on the
special senses of sight and hearing, and the somatic senses of touch, pressure, and tem-
perature, with the aim of gaining knowledge that will contribute to the realization of

a chilling out space utilizing Quiet Room.

E.2.2 Related Works

E.2.2.1 Flotation Tanks in Sweden

In a study on Flotation Tanks published by Kjellgren et al. [224], autistic patients
who were alone in a water-filled flotation tank for 45 minutes and floated in the water in
the tank were reported to be less tense and more sedated. The results of the experiment
on 11 autistic children showed that the tension level of all autistic children was eased

and the panic subsided.

E.2.2.2 Cozy room in Japan

Karita et al. set up Cozy room as a chilling out space for mentally retarded and
autistic children in a rehabilitation facility [225] and measured the stress of 22 autistic
children before and after using the room from a-amylase activity (sAMY) in their
saliva. The results showed that SAMY was significantly lower after use, confirming
that the Cozy Room had a calming effect on children with autism and intellectual

disabilities.

E.2.2.3 Significance of this study

Previous studies have shown that environmental adjustments help people with

autism, developmental disabilities, and other mental disorders to calm themselves and
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reduce tension [264,265|. In this study, we propose a new method of environmental ad-
justment by using multisensory stimulation as well as conventional sensory deprivation

such as soundproofing, and verify the effectiveness of this method.

E.2.3 Research Objective

Based on the hypothesis that a chilling out space can be provided to those with
sensory sensitivity by providing multisensory stimulation, we designed and produced
a prototype of a Quiet Room that incorporates digital elements and constructed a
system to measure the degree of relaxation to humans. In addition, a demonstration
experiment was conducted to verify whether the Quiet Room was an effective facility
for the general public. This paper reports the results of the experiment using the Quiet
Room, which presents multisensory stimuli incorporating digital elements created by
the authors, and the results of the analysis of the questionnaire survey, free descriptions,
and heart rate. We aim to promote understanding of mental barrier-free to cope with

invisible mental disorders including autism and developmental disabilities.

E.3 Inclusive Quiet Room

E.3.1 Overview

The Inclusive Quiet Room was created utilizing a space constructed using a simple
structure and adding digital, tactile, and visual elements to the conventional Quiet
Room, which is mainly designed for sensory deprivation (Fig.E.1 , Fig.E.2 ). This was
developed based on a literature review on snoozelen and the experience of actual sensory
sensitivity sufferers among the production team. It includes an instant house [268],
a simple structure that can be easily transported and installed, bubble tubes and
light sensory snoozelen, immersive virtual reality (VR) video with relaxing music, soft

cushions, and heavy blankets (chain blankets) (Fig.E.3 ). The specifications were set up
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Fig. E.1: Inclusive Quiet Room in a media art exhibition.

based on the idea of a person with autistic and developmental disabilities, combining
psychedelic visual effects, a heavy chain blanket, and tactile stimulation by artificial
turf, which are not provided in normal Quiet Rooms. The setting aimed to have people
experience the process of feeling calm and regaining their composure, and to examine
the situation. In addition, the Instant House, a space that can be easily constructed
in a short time and soundproofed with thermal insulation, can be used to facilitate
exhibitions at event venues. By exhibiting in a variety of locations, the need for and
benefits of Quiet Rooms can be communicated to all people, regardless of sensory
sensitivity, and is expected to promote understanding and acceptance for its widespread
use in society. Furthermore, we believe that the easy and low-cost installation will be

useful for the future implementation of Quiet Rooms for social diffusion.
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Fig. E.2: The layout of Inclusive Quiet Room.

E.3.2 Equipment

In the Inclusive Quiet Room, Instant House was used to create a soundproofed space.
Chain blankets and artificial turf were used to present tactile stimuli for relaxation.
Snoezelen equipment such as bubble tubes and balls were used to create a visual space
(Fig.E.2 | Fig.E.3 ).

Instant houses are simple structures developed based on the concept that they can
be installed in various locations in a short time [268]. The one used in this experiment
has a floor diameter of 250 ¢cm and a height of about 310 cm. The interior walls are
created with urethane and are about 8 cm thick.

The chain blanket is developed in Sweden for “sleepless” or “fidgety and restless”
people. The metal chains inside the blanket give it weight, and the properties of
the chains allow the blanket to conform snugly to the body, providing the comfort of
being wrapped. It has been reported that the use of chain blankets during sleep has
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Fig. E.3: Inside of Inclusive Quiet Room.

improved insomnia symptoms in 78% of people with a diagnosis of mental illness or
developmental disability [269].

International Snoezelen Association describes the snoezelen concept as follows [227]:
“In a purposely designed room (mostly a white room) the use of light and sound
elements, scents and music initiate sensual sensations. These have both relaxing and
activating effects on the different perception areas.” The bubble tube is a typical snoeze-
len device. A clear acrylic cylinder is filled with water, and air is pumped into it from
below, causing the bubbles to rise and the water to flow, By irradiating the water with
light that changes to various colors, it provides gentle sensory stimulation to the senses

of sight, sound, and touch.
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Fig. E.4: VR images during the experience. A: “snoezlen” sensory stimulation for

relaxation. B, C, D: relaxing images of starry skies and universe. E, F: psychedelic

images with geometric motifs.

E.3.3 Video Content

To facilitate the experience of highly immersive audiovisual stimuli, the video and
music were played using VR technology. A VR headset (Meta Quest 2) was used to
play the VR video, and speakers were used to play the sound. The arrangement is
shown in Fig.E.2 . The VR videos used in the work were about 6 minutes long, and
the contents shown in Fig.E.4 were presented in order from A to F, changing with the
passage of time. The contents were as follows: an imitation of the sensory stimulus
snoezelen used to relax people with sensory sensitivity (Fig.E.4 (A)), a relaxing video
with images of the starry sky and the universe (Fig.E.4 (B, C, D)), and a psychedelic
video (Fig.E.4 (E, F)). Psychedelic is a visual effect characterized by bright colors,
geometric patterns, deformed shapes, and strange scenes, and was used to relax the

viewer through visual stimulation.
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E.3.4 Sound Content

We created an original piece of music arranged with electronic music, mainly natural
sounds and piano music, which is considered to have a highly relaxing effect [271].
The music was harmonized with the contents of the VR videos and changed over
time while synchronizing with the videos. Specifically, quiet piano sounds and natural
environmental sounds were presented for the relaxing images in the beginning, while
electronic and other sound effects were added to the piano sounds for the psychedelic
images at the end. Music was played using stereo speakers so that multiple people

could listen simultaneously in the Quiet Room.

E.4 Experiment in an Exhibition

In order to investigate each elemental technology of the proposed Inclusive Quiet
Room and its overall effectiveness, a demonstration experiment was conducted using a
media art exhibition space where many people, regardless of sensory sensitivity, could
participate. This experiment was conducted after receiving approval from the ethical

committee.

E.4.1 Experiment Procedures

The experiment in this paper was conducted in a media art exhibition that took
place over four days in November 2022. The Inclusive Quiet Room was set up in the
atrium space which is connected to the outdoors. The roof protected the space from
rain but allowed wind to enter the room. The outside temperature averaged 11-13° C
during the fall season. In this experiment, the maximum number of people who could
experience the room at the same time was two, and the entrance to the room was
generally left open. The participants experienced the following procedures. The time

required for steps (1) through (5) was about 4 minutes, and the overall duration of
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the experiment was about 12 minutes. Before and after the experiment, questionnaires
were used to survey opinions and evaluate the experience. Participants who agreed to

wear a smartwatch also had their heart rate measured during the experience.

(1) Receive a brief explanation of the experiment and fill out the consent form and

questionnaires regarding gender, age, and sensory characteristics.
(2) Enter the Instant House and lie down on the sofa.

(3) (if desired) Put on a smartwatch (Apple Inc. Apple Watch) for heart rate

measurement.
(4) Put on a chain blanket.
(5) Wear a VR headset.
(6) Have a VR visual and sound experience. (about 6 minutes)

(7) After the experience is over, remove the headset and chain blanket and exit the

Instant House.

(8) Fill out a questionnaire about the impressions of the experience.

E.4.2 Overview of the Questionnaires

The pre-experience questionnaire was prepared with reference to the previous study
on sensory sensitivity and blindness [204] to conduct a survey on the sensory charac-
teristics of the participants. The questionnaire consisted of 20 items as shown in the
left column of Fig.E.5 , and participants were asked to mark all applicable items. The
questionnaire items added for this experiment were “I feel calm when I'm alone in a
space,” “Dark spaces such as wardrobes are calming,” and “A bright space where I can

feel sunlight is calming.”
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Fig. E.5: Results of the pre-experience questionnaires (n=128)

The post-experience questionnaire surveyed impressions of each elemental technology
in the Inclusive Quiet Room and overall impression of the experience. As shown in
the left column of Fig.E.6 , the participants rated their impressions on a 7-point Likert
scale ranging from 1 (not at all applicable) to 7 (highly applicable) regarding the video,
sound, tactile sensations from the cushions and chain blankets, the overall space of the
work, and their mood after the experience. There were also two alternative questions:
“Which do you feel calmer in total darkness or in colorful visual effects?” and “Which
do you think is more relaxing, being hugged by someone or using a soft cushion?” In

addition, a free-response box was provided to write impressions and opinions.
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Fig. E.6: Results of the post-experience questionnaire on a 7-point scale (n=128)

E.5 Results

E.5.1 Questionnaires

E.5.1.1 Analysis subjects

The subjects for the quantitative questionnaire analysis were 128 people (79 males,
48 females, and 1 other, aged 15-76 except for those who did not respond) who were
confirmed to have answered both questionnaires conducted before and after the experi-
ence. As for free responses, analysis was conducted on the 146 subjects who responded

to the questionnaire conducted after the experience.
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E.5.1.2 Quantitative Results

The results of the pre-experience questionnaires are shown in Fig.E.5 . With regard
to the items “Having “own space” at home, at work or at school makes me feel calm
and stable”and “I feel calm when I'm alone in a space”, more than 60% of the subjects
answered that these items were applicable. In addition, less than 5% of the subjects
had negative opinions about the sensation of physical contact, such as “I really hate
the feeling of skin contact”, indicating that people with sensory sensitivity to touch are
in the minority.

The results of the questionnaire on a 7-point scale after the experience are shown in
Fig.E.6 . All items except two, “Felt alone in my own world” and “Felt like I was the
only one in the world,” 55-85% of the subjects gave a positive response of 5 or more out
of 7. In the question “Which do you feel calmer in total darkness or in colorful visual
effects?”, 45% of the subjects answered darkness and 55% answered colorful visual
effects. The results by gender and age are shown in Fig.E.7 . In the question “Which
do you think is more relaxing, being hugged by someone or using a soft cushion?”, 55%
of the subjects answered “human” and 45% answered “cushion”. The results by gender

and age are shown in Fig.E.8 .

E.5.1.3 Free Description Analysis

Of the 146 participants who responded to the post-experiment questionnaire, free-
text responses were obtained from 64. 91% of these included positive opinions about the
environment and other aspects of the Quiet Room, and 23% included negative opinions.
The percentage of those that included both positive and negative opinions was 17%,
and complete negativity was 6%. In order to gain insights toward the realization of the
chilling out space utilizing the Quiet Room, in addition to the special senses of sight
and hearing, and the somatic senses of tactile pressure and temperature, we focused

on the “sense of space” which includes the comfort of the space and the impression of
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Fig. E.7: Results by gender and age of question “Which do you feel calmer in total

darkness or in colorful visual effects?”
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Fig. E.8: Results by gender and age of question “Which do you think is more relaxing,

being hugged by someone or using a soft cushion?”
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the space design and analyzed the words in the free responses.

As a result, the percentages of positive free-answers identified for each of the senses
were: visual 40.6%, hearing 15.6%, tactile pressure 23.4%, temperature 9.4%, and
spatial 34.3%. The results of the analysis and examples of the answers are shown in
the Table E.1 . As for the examples, we focused on the most representative ones among
the responses that described similar contents. In terms of visuals, there were comments
about the feeling of drifting through the universe, the positive feeling of being in the
beauty and brightness, and the feeling of a planetarium. Regarding hearing, there were
descriptions of a calm feeling of being surrounded by music, music that made them feel
cheerful, and a more inclusive feeling if there was more of a sense of spatial audio.
In terms of tactile pressures, 12.5% of the respondents said that the chain blanket
was comfortable, and others said that they felt wrapped up and that it was like the
feeling of being hugged by someone while experiencing the room alone. In the area of
temperature, some people said they felt warm and wrapped up, that it was a sensory
exploration type of experience, and that it would be nice if the blanket had heat like
an electric blanket. Regarding the sense of space, they described a very unique spatial
experience, a calm space that they would like to have in their laboratory, a room that
is just the right size, a comfortable space, and a sensory experience as if they got
refreshed in a sauna.

Furthermore, some respondents expressed the hope that the understanding of sen-
sory hypersensitivity and people concerned would expand socially, stating that they
had experienced problems on crowded trains and had friends with some sensory hy-
persensitivities, so many people would benefit if there were such a place. From the
comment “I felt more inspired to get in the zone than relieved,” it can be inferred that
a fusion of meditation and Quiet Room is expected. Although some opinions com-
pletely rejected the idea, such as that the light was too bright and did not calm them
down, the opinion was generally positive, suggesting the demands for relaxation to the

visual and hearing senses, comfort to the sense of tactile pressure, and calmness due to
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the sense of the enclosure in the space. In a society where there is so much stimulation,
this could prove part of the need for spaces where people can be soothed and calmed

by multisensory stimulation.

E.5.2 Heart Rate

E.5.2.1 Survey Methods

To evaluate the degree of relaxation during the experience based on biological in-
formation, we analyzed time-series changes in heart rate measured by a smartwatch.
Since we used a setting that measured heart rate every 5 seconds, we recorded approx-
imately 72 heart rate data for each 6-minute experience. After processing to exclude
missing or duplicate data due to measurement errors, we analyzed the data for the 84

participants who were determined to be valid.

E.5.2.2 Analysis Results

The heart rate decreased on average by approximately 2 bpm (beats per minute)
within 30 seconds from the start of the experience. During the period from 30 to 260
seconds (during the playback of the relaxation video), there was no significant change
in the average heart rate. On the other hand, from 260 to 345 seconds, when the
psychedelic video was played, there was a tendency for the heart rate to increase.

Since the tendency of the increase or decrease in heart rate seemed to be different
for each scene of the spatial experience with audiovisual images, a statistical test was
conducted to compare the heart rates at representative time points. We set four points
as the target: the beginning of the experience, the beginning of the relaxation video
(Fig.E.4 (A, B, C, D)), the beginning of the psychedelic video (Fig.E.4 (E, F)), and
the end of the experience. Since there were large individual differences in the heart

rate values that could be obtained (maximum value of 128.0 bpm and minimum value
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Tab. E.1: Categories and examples of free responses. Numbers in brackets indicate the

number of respondents.

Positive comments (58)

Visual (26)

Psychedelic but calm; I was drawn in by the fractal-like
shapes and felt at ease; Good sense of drifting through

universe

Space (22)

It was interesting to see so many innovations as a calm
space; I was grateful and moved by the mystical space;

The sensation was like when I got refreshed in a sauna

Tactile pressure (15)

The feeling of being wrapped in the blanket was very
pleasant; The weight of the blanket made me feel com-

fortable as I gradually became one with the blanket

Hearing (10)

I could feel the story; It was comfortable

Temperature (6)

I felt warm and wrapped up

Negative comments (15)

Visual (6) The strong contrasts and flickers of color and light made
me feel restless and suffocated; the scene with the mul-
ticolored sticks raining down on me felt stabbing and
scary as [ have tip and blade phobia

Space (3) I wanted the door to be closed

Hearing (2)

I could hear voices around me and there was concern

that I was being watched
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Fig. E.9: Mean heart rate during the experience. Gray areas indicate standard errors.

of 44.0 bpm for all data), values normalized by the mean value of heart rate for each
participant were used for the test.

Nonparametric tests were used because the Shapiro-Wilk test determined non—
normality at the 5 % level. The Friedman test, a nonparametric test for differences
between groups, was used to test the difference between time points, and there was a
significant difference at the 5% level (p = 1.45x1077). Therefore, multiple comparisons
using Wilcoxon signed rank test were conducted. The Bonferroni method was used to
correct for multiplicity. As shown in Fig.E.10 , there was a significant reduction in
heart rate at the 5% level for the beginning of the experience and each of the other
three time points (p = 3.2 x 1077, effect size r = 0.59 with the beginning of the relax-
ation video, p = 4.8 x 107, 7 = 0.48 with the beginning of the psychedelic video, and
p=2.4x1073 r = 0.38 with the end of the experience).
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Fig. E.10: Results of non-parametric tests of normalised heart rate at four time points

during the experience. The X sign indicates outliers.

E.6 Discussion

E.6.1 Questionnaires

In the questionnaire, all aspects of the visual, sound, tactile, spatial design, and
overall experience were generally well received. However, since the same stimuli were
given to all the participants in this experiment, there were cases where the stimuli did
not match the sensory characteristics of the participants and made them feel uncom-
fortable. In the future, it will be necessary to construct a mechanism to switch the

stimuli according to the sensory characteristics and preferences of each individual.
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We also found that many people said it would be better if there were places like Quiet
Room where they could be alone in laboratories, workplaces, public transportation,
and so on. It is suggested that there are positive opinions toward its widespread use in
society. We believe that we were able to make the experiment through this exhibition

the first step toward the social implementation of Quiet Room in our country.

E.6.2 Heart Rate

Compared to the beginning of the experience, the heart rate significantly changed
in the direction of relaxation at each time point during the experience, indicating the
relaxing effect of the Quiet Room. In addition, since the heart rate decreased as early
as 30 seconds after the start, it can be inferred that the relaxation effect was quickly
obtained by entering the Quiet Room itself.

On the other hand, no significant difference was observed in the heart rate at each
time during the experiment after the start of the relaxation video. There was no
significant difference in the heart rate before and after the psychedelic video scene, in
which the average heart rate tended to increase. Therefore, although this experiment
suggested a relaxing effect of the combination of simple structures, VR images, and
sound, further verification is needed to determine the difference in effect depending on

the type of images.

E.7 Conclusion

E.7.1 Summary

In this paper, we developed the Inclusive Quiet Room, a digital rehabilitation expe-
rience that combines digital, tactile, and visual elements, that are not found in conven-
tional Quiet Room, utilizing a space constructed using an easy-to-build Instant House.

We verified the effectiveness of the experience for the general public. Both the results
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of the questionnaire and the measured heart rate indicated that the proposed Quiet
Room and the combination of multisensory stimuli that work on the visual, auditory,
and tactile senses produced a relaxing effect. In addition, there were approximately
5% of participants with sensory sensitivity in the screening of the questionnaire before
the experience. Through the exhibition of the Quiet Room using a simple structure,
it became clear that both people with and without disabilities can easily experience
the relaxing effects of the space. Furthermore, it was found that more than 60% of
people think that they need a space just for themselves, a result that proves the need
for a place where people can relax alone in social life. The fact that there were many
positive opinions toward the social diffusion of Quiet Rooms can be concluded that
there is a necessity for places that function as temporary shelters where people can
heal and calm down by regulating multisensory stimuli from the outside in a society

where there are a lot of noise and human voices.

E.7.2 Future Works

Although, in this experiment, many visitors to the exhibition were the participants,
we hope to conduct the experiment with people with autism and developmental dis-
abilities who are in need of Quiet Rooms, as mentioned at the beginning of this paper.
We hope that in the future, as the number of places where people can chill out in-
creases in society, the number of panic-stricken situations will decrease. By creating
a calming environment, it is expected to promote the creation of a society in which
people with sensory hypersensitivities can live together with their families and other
people in society, maintaining a comfortable sense of distance and helping each other
as needed. The next research project will be to conduct experiments on the people
concerned, to improve the method of presenting space and sensory stimuli, and to raise

issues for the diffusion of Quiet Rooms in society.
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I hope that my guidance will help the next generation to overcome the contradictions
of the world, and that I am now given the chance to support those who will seize the
opportunity and make the world a little more interesting. I think that people with
various backgrounds will become truly diverse and the world will be more diverse. I
think that seeing various people will surely be of some benefit to students and many
other people. A new journey called academics will begin. All I need are a pen, logical
thinking, and friends. I will encounter various things at times and wonder what will

happen. At such times, there are tips to overcome.

Look at yourself from a bird’s eye view.
Complete what you need to do.

Have the ability to judge things.

Be truly grateful for things.
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The world will expand if you use words carefully and communicate with people carefully.

Opportunities will come naturally if you do that.

I ended up getting my doctorate in my late 30s, but if I had gotten my doctorate
straight from university without entering the workforce in my 20s, I would have given
up.

The reason is that the 15 years I spent going around were actually a precious op-
portunity for me to grow, a time to meet my peers, and above all, a wonderful time
to master the study I started learning on my own. It was because of this wonderful
period of learning that I was able to grow so dramatically as a person and develop a
strong mind that does not give up easily.

I started my academic career late, but I would like to use what I have learned so far
as a springboard and push forward.

Finally, I would like to include my friend’s as living proof of the life of my research
and development partner, who worked with me at the University of Tsukuba in 2013-
2014 to create iTsukuba and to create innovation from the university. He dropped out
of both the University of Tokyo and the University of Tsukuba at the undergraduate
level, eventually dying at the young age of 29 from spinal cancer.

He passed away on August, 2016. He left us without fulfilling his promise to cure his
illness and return to the development site. I have inherited his "desire to be useful to
people" and am conducting research and development. Because Iwama was also lonely
and alone, he found and became a friend with me at Tsukuba University and worked
on development research with me because he understood my feelings.

I will take up his kindness and feelings and finally take a step forward as a researcher
and artist.

My next mission is to save and help the next lonely persons and to lead them on
the path of academia, which may be the way to spread interesting possibilities to the

world. I think that becoming a "tolerant" and "compassionate" society will lead to the
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next generation of innovation and creation. However, I think that what will be more
important than innovation in the future is to think and act with an eye on the future,
even in a rapidly changing world.

In Japan, we are only just now talking about diversity and shouting about inclusion.
However, in the world, this was said from 10-20 years ago. It’s not that the world is
developing and Japan is lagging behind, but we just almost started to forget about the
tolerance and diversity in Japan. I believe that my role is to disseminate information
and educate people so that they can regain the wonderful, original "SPIRIT" of Japan,
and I will move on to the next path.

Thank you all!

June 2024 Shoko Kimura

I finished my doctoral thesis while participating in the ACM Europe Summer School
on Accessible and Inclusive Technologies in UBC, Birmingham, the United Kingdom,
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