213-0S-15a-01

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

RKEILAITHIODT 2—F v — T uhIAC L T FIEORSE

Future Prototyping Methodology for Knowledge Co-creation

e SR O Sl HAL FRA"
Miwa Nishinaka Hideaki Takeda Kunio Shirahada
T RE T IER R RES VAT £ & 21 I 7=V 7 S ST NG S TN
The Graduate University for Advanced Studies National Institute of Informatics ~ Japan Advanced Institute of Science and Technology
A Hfr B s
Yusuke Kishita Hisashi Masuda
MR SR
The University of Tokyo Kyoto University

Abstract: This position paper proposes “Future Prototyping Methodology” for a discussion platform assuming a citizen

workshop, to simulate future situation. Prototyping by this methodology, we also propose a model to clarify thinking process

for the future when people seeking well-being, which might be one of triggers to cause social change. We focus on the well-

being as an inevitable purpose of the discussion because we think that happiness is emerged when we work for social well-

being in the succeeding generations as well as seeking current personal happiness. Our research will contribute to the area of

Artificial Intelligence by presenting theses of thinking process for social well-being for the future. As a practical contribution,

the proposed methodology is positioned as a tool to show the future to achieve well-being based on people’s needs for the

future. This paper presents research overview, prior research, a research question for our methodology and its uniqueness.

1. [XC®HIC

KL, RFAIZEET DT 2T v — T OIS
T FRET AR var - R—8—Thb. 2O HEHRIT,
TMRY—7 ay 7 TOHEREEEL, ZMEDRFTTHA
ORI BT 4 A By ar THRAIT AT DT I — gy
TIIRNT A —LThD. Fiz, ZMEBRKaTHRANMIBT
% well-being Zikam 32T, BEZNEDLIITEEL THL<H
OFEA BT 5. ZOWFIE, N THEENZEIZES T,
HHERIEEIC T2 1 >OTF—POIRELCEIRT . EEMN
TREBREL T, EBEERT D720, TFRAD AL D=—X
IZHSNWTR KA TR T2y — L LT EAT T BD.

FEimL T T R b T--> T, F-bIIRELANC BT S
well-being && 2 DZALZHB T 5. well-being & E T 5
HE, RA= BRI B<AED ) EWHZ 8L, BLIHRIZIT Cidse
< FRERARIZESTY, THKAZXD 1 ZETHY, =H/RIET
IFARVNEIBE T A0 ThD. BEZOEAERT IR,
RKEZZDEE, NT, BANREZ D, HOZ2 L
B2 2 512, BOMRETEDLDIGANRDHY, B2 D%
Lo T, fEBBEDDD TIIRWNEB S TN THS.
ZO B MBEEZIELT D, BAOEEEZTHLONR, Z0
FiEmTHY, FiEROBMEL TOANEAN—)—Th 5. &
BOMIEELTIE, B2 EERDHILICEIAEEERE DB
GLELUTHREL TN,

Well-being |\ZBIL TIE, B4 RE RN DD, ARRIZHBWTE,
PERMAR D728 D T11:23#972 well-being (social well-being) | &
BRO=HTHDH ME A7 well-being (personal well-being) |
DI I7% well-being £9°5. Fiz, JRFEITRITH =8 | LHE X,
RN, K1, 2 Mmt i T X CEATMETHHETS.

G SE PSRN, AR P BERT:, A4 I = AT
FEILMT _E (0 1560-35, nishinaka miwa@soken.ac.jp

Kk TXANMIEBITD well-being &5 25356 O R E A

ELTEELFAE 265,

e Personal well-being 2T AFIEDXRINL 23 BHH

e Personal well-being & social well-being I, %7 Lb—E L7
W 8 AN OFIZEOIBR I, ALOFIRITIE BN E
FZV. ZOWHHNI5.

¢ social well-being MIZH1TDEIRDOEEL X035, Fl 21X, Hi
T OIKFATHIEOZEN M6, SFo TEIBHt LI
B 7RIS, EEEAE LS, i b3 52LT
BIRE S CTON OB RO IED DSV 0Tz 12
DMILTEHD. ARZHRC BRI, N P3R5 &
% social well-being  BfE 6O THY, EHLHNIDEE
THDHONE, — U TEA .

INBEMEZ T LT, ABREDINTEZZEZ TP DI

BEFERZRETTDH. LLELY, LDV —F -T2 2F =z

(RQ) ZFRET 2.

RQ: NI D123 1) well-being (social well-being) D722,

EDINTBREEZDDN, FIUTIED.

2. BIEOHME

21 AEWDIRE
1 WCHIEROME A TRT. COHFERTT O N AT AT

W, FIEREDOLDLET N EFERSE T, Ee, LTICF

%759, FHEOF B XK BT HE B Y T 5.

(1) INPUT 23 ¥Efi S5

1. AWEARN—=Y—DTTrTA

2. RKBEHEHNZF D2« 1 —F (Bl B8R 155 th s
BN, BRE T DR, TN —L L TCORBAY 2
NHIZEV Ry 7 v 2T 42 7 %47V, OUTPUT L TOD
Ko T F AN D)



213-0S-15a-01

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

3. 327 —% (RESAS (Regional Economy Society Analyzing
System in Japan) <° [ &5 DT —4)

(2) PROCESS £LC, EERIY — 7L ay 7 NIEMIND

1. B0 1%, Sz INPUT 2 AW TRz TR 3D,
FkrTabATT5

2. U—0vay BN, GTAT — 203 IUESh5. b
W EmEE T VOMEIERSNS. 7 —2EL T,
BT —4, AWEARN—U— DT FAh, SO LIRS
—HTHY, ZNODHBINEDE 2 &1 5.

(3) OUTPUT 35e/% 1%

1. Kkar TRANDT VX)L e f A=

2. AHEAR—Y—

3. EF Ak T T7

@) T —2EoNLY T ay T wFHET 5. ZnbiclvFRk

AT X ANIBT DA IR O R A B L 95

1. INPUT & OUTPUT OFH R E#FET 5

2. ZINEDOBIMNESHIRFET 5

3. ZINE O FBIHIE 2 ZTRHD

(5) ZOV AT NP KT DHETANAT INFERLT D

(6) ZOTRINATHAEHL, HEY A7 %L, FITHFRD

HEwRET Ty a Ty T Th

(7) BAEBNCHIERRETT VNSER T 5.

Future Prototyping Methodology

{  (6) Trial and Error

(2) Process (Workshop)e€ 34
1. Discussion < I

with prototyping image & story

2, Collect data

(3) Output “=F 3l
1.Future Context image 2.Future Story
3. Evidence of Graph _——
(4) Analysis & Evaluation

1.Correlation between input and output
2. Participation, 3. subjective thinkin|

3
(1) Input

[ 1. Outline of Story |

2. Digital card of
Future factors

‘o || vcaning
Cards Forecasting
e —

3. Real data(resasetc.)

e —————————
| Create a Concept of Future Context for Value I

paajdwo) (w )

L

K1 7a—Fv— - TObMAE T FEOE
3. EHMMESERIULITHE
3.1 BERLEGIMEDERE

212, ABFFICHBT I E LR BHIED k%R
T a—F x— FUNIAE LT T

Future Prototyping Methodology
| BERBROET NV

FE
T \ HE i

PRyl FyRF 0] ]
TA—F Y AT AT / Well-being: HAL

avFE A BH

BIER—V—: CSI@ ASU*!

Synthesis: & H TSR: AL

*1 CSI: Center of Science and Tmagination
ASU: Arizona State University

2 EEERDIITEO IR

LUF, BT 20ATFEICRB VT, ZRETOREDRRI &
TR TEE o TIIRWEFTZHBE L, Fox OBFE
DFRNEA R

3.2 BEiBfE

CHET, MREANLE, V—riay I BI Al =
P AR, RN TS 2 AT A
E5 L AMFFE LT X7 [Nishinaka 2017]. ZALEHOHKE H2 508
1725 Z BN EFNHIBEIL, (1) 2 ADY—F —Z AT+ A3 —
WO EERNEETHD, (2) LVEVICE>TEKRIZRT A
T 7 MG S S TR IR HEHTPEL IR T8, (3)
BUWEEREZAAZH T, A N—2E OB NMAEETHH
EERHH BN o TET-. L LRNG, KRG HARSE 28 E
DINTHEFN, ENREDIHNAH I A A= LTooTip<L
DOFERNL B R R X3 I BT e > TN R0
ZDI=, TDE %, K FEDNR XY AT 47 DFEE
WD AN ZT, LW iEmEET LV EET5.

3.3 INYIXNVRTAVT ETa—Fv—-THAY

ARTVE, Feft T REZeth M 72> T U A OREEF 7 kI
DWTHF%E 44T > T 5 [Kishita 2016]. 2Tk, EELUVVE
Kty (BEVar) 20D, zoblTeraraElk T b7
& OB A RER I 7 I EIETH LAy I v AT ¢
7 W FUAAERT IR L Q0D FHIELT,
BRI CHE Lo A D REE Al B/ =L — B Var a2 R\
Ry IRy AT 47 FUARERL CODIAR T 2018]. Ll
7R85, 2050~2060 D IR ERE Ny I XX RT 4T
THESBRIZIE, U UAMERE B &A%, BUE LT o7 1k
DO EFE DLW TEDLME IR E R0,

7, WESIE T 2—TF v — T A LWV Ia 7 MR
L, (AR 72 R 2 DL D2 LT L~ T, Bt S TR
BRHIDH=—ADENEWLNIZL LS ER A TS [Saijo
2015]. ZHETIZ, FIRV—7 ay7%BLT 2060 F£DOHIA
RERGRE LT R A RN 2825, B RIT A ORI
Lo AT L7, HHETHRRIZIFRI O DA~ O
&7 @D DI D38 5 L DfE R A8 TV D [Hara 2015].

L1, NI AT AL T T 2a—F v — FHPA L 2N
A bHDZ 8%, tEA well-being 73 &V VF RO B
M CHERT T a—F Thoh.

3.4 aAUTXXb+

WL, 9V TFRAME R LIZE D RARE DA 2= —
ar DETFIALICBELT, EVRAT R AT 228D
T == e RA T T AN ST 7 O AR
[Hara 2016]%°, /MAD LI, flifESLANCI T 73220 —
L NE = OIERYRIZ BT AR 21T o CETZ [/ K 2014].

ABERFETIE, a0 THRAMOWEEFRELTEICUTD
D OBLEE R ARSI OCDD, BRI, RN ARHEFEMED
FIVVIRTE, 230, GBI ATOa THFANDZER LW ST 8]
BORBLCEIINCEIL T, BEFES O ACHEEE V-
SRR NS, =R — T IR LY
—ERRIF U mP [Ty 2 2016]THE, Ml Ao
—BER TR E =PRI NDETREEHIZ, HOFFED L
WRCH T 7U 7 2 D2 e HENE"ELT, 2T
F AR ZAME D TE R 884 52 2EK L TH 2 TV 2.
Fro. NEFOGEELTUL, a2 T X ANIBE %A BT 57
WO 2=l —ar DEERED LS THH[Hall 19761&L, &
HRIFEHREa TR AMDBIESN, (K2 TFX AaIa=r—



213-0S-15a-01

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

ar T, BRIZBIIOEHROEIE a3 TR AR RES,

BT X ARII 2 — T a T, TR T 5LV R
O EERIIZ 2T PT T 5. Context Aware Computing T
I, I a—23 RS2 7F ANEL T, "any information
that can be used to characterize the situation of an entity" &L T,

A THERANITL T AT A DORWHINCHANONDIEHR THD
& 5[Dey 2001]. RIFFEICHB T LR K THANE, 2T
FAMEEITI T DR LS DR L2 OIS HITE A FiED#
RELTLESITHILD.

3.5 Bl#ER+—1)—¢& Science Fiction Prototyping (SF
Prototyping)

AR TRET D HIEROFIL, V—rvay 7 BINE»
FERAHEE O3 < T D72 DIZAIEAN—Y —[Halpern 2018]%fi
IZETHD. AWEAR—Y—IX, BhE ORFER IR A VTS
NEFRPEL, BELWKRRICKTATAT T 2 EL T8
(&N D E S DIV TS [Halpern 2018]. AWEAR—Y—% Bk
T HZ L3 £ % £V [Johnson 2011][Kohno 2011], D H D
EERAN72 8 2 A2 H 20 H B TR OO DBNTFIZ2 5. ZORHK
DIz, V=02 ay 7 OT IRy hELTE, S8 LIZAITEAR
—U—, BLOFRRBOIRBHR ER3DD, ZbiES g o
ARAGHERIELIZLDOEB 2 HND. ZZTOAZHGRENL,
ANDEZBZNZEWATTZ1T0, @hrofhg sz EC,
PNRY i VA By e 1T (VAN =

BIEAN—Y—DER FNEIZ, SF Prototyping %3512 T
V%[Johnson 2011]. SF Prototyping %, SF &AW TAITEEF]
LT, B3 ROmERH LR ERFOREHRT T 57
15 TH%5 (https://csi.asu.edu/) [Johnson 2011]. FIEEL T, F
TTUNIA TR, ZHUCR T2 E TREDOFEZE> T
{EVIHEAR LD, ZIUTIE, SF I2&o T, HAREXBHDOLET
OhIAE LT T HENIERE VDD D,

AWFFENIERTHTETIE, EBICBMHF A=Y —%&

ADID DB L THEFEDOET —Faigrn¥ 5. £D LT,

T —7 a7 O TESMENA 5T= bR D L%
A=Y=, L TSR TPLEV) FIEE LS.

ARFFEPRET D ERDO LETHEZAIL, Ex0B %
EF AT LHETHY, -7 D EBED FELHEET 55125
5. ZDOTDIZAWEAN—=Y) —%FIH 223, AIfEAN—U—H
KERFZE9 D0 Tldiaw. £/, 5 —4%% INPUT &L CH|
X320, Z2#EORBICLDAIELZ BT,

B, KiEOIE, N THREIS/IHEZENELIRBIIBNT
SF ZAEE 2V TG I CEDMERGIL QOB D[RS 2016],
FLI=HOWITEE, ADBEZ A=Y =D Hnb, AN THGE~
DT —BEERTDHENIHDTHS.

3.6 Transformative Service Research
TNV — AT E O —E AL E LT Transformative

Service Research (TSR)2MEFAGICHERES AL TV DAL 2018].

MifE A7 T BEREL TO —E RO RE, AHOERCHE
BONESTp LB TBERTHILICED, TR WS
ERLLYETHLO. D2 E LA E A, H LR
PALVTWAIARIY, [, HIEER = 77 ARNE FLE 3 HC,
ZELAIZ 725 COAMMER A I VEL, RYICH B B 0a
2=T o, R ES THMED HAFRBRII M2 EE 2, F—ER
HELEBL VKT LA E ATV, Rk EA TR IC T A4
PRIV T, AEAN—=Y—ok ka7 ANy 0 5k
BB P A L U CTHERE T2 LRI I, RIS THEL 720

MHEOWIREL COE WA, EDIIL EMAME LA AT
LDOHFTHEFF T2 LV BRE A D FAME L L THIRAET D,

3.7 Synthesis

7 7% 733 (Abduction) 1, BH2EAIIE RO kL LT
Peirce NHEMEL7-H D T[Peirce 1878], JiE& 1L J7 [0 D HE
LLTHLE ST O, IERAEREITIDDOTHS. FHFICHBNT
RO RAED MR I LI FE LD HERR & L CRLIE T& 508, # R
AT LI CILIH T& 3%, 272 Peirce 137747
varEWIORIOHERE TEFE LT, TOFEELET T X I ar DB
fRI%, BHETRERAOHRT, G 7 R EATHLT FIUT A
LR T a e ATH LY BV RITHIGET S, H S
[Takeda 1994)1LZ DBIfRE N LD 53T EFEFHT Y T,
Wttt 20 EUEIToT. T4 — T v — T uX AT
TlE, Rk T ARG 4725,

TIE TR BRI O T AL ER T HI L
WTELN, VRO, Fik O, fROEIR 5K
L. TA—F ¥ — T aZA 7T, LR DM
P ABTA b W VAN AN ANy Y SV T g W 51 = = 8 1 e
L7 IUZWNTF 72N 82720, mBEOT T X Ivavbind.
ZAUFHERRE L CEEL WV R CH Y, BRI R A R o
THMEEDNR DD,

4. BHYIC

ZORD gy e =R =%, [Ta—F v —- T S
Tk BIOZoOFEmEHEN AL THEISNDSET VE
PFERL, FMNE RERFMETAL. 2o iEmIE, RKka
YTRANMIBITHSIINE D social well-being (24955 % %
EHEL, FILAIZ YR —h 2 HEmThsb. SbiT, 5% 0
WFEELClE, BEREEZ DI DB EORR A 5L
LTHRZELTEBY, AFEIZENTS, 20 E%2 kLT, bF
GEMED DT IE ThD. HhaEHLL, Heath - HeEih- 220k
N—TmE B —T Y AT AT H AR B 28 Tl EE
BIHT2ZETHY, HRTBITERKILAID T AT L
DZETHD.

Bt
AWFFEIL ISPS FHIFE R B JP16K03859, -+ AT
LRFZERERE Rk BER T oo s, BN SR EFGEAT
% 30 4 L FEIAFZE (A1) OBk EZ T T-b DT,

SE Xk

[Dey 2001] Dey, A.K.:Understanding and Using Context,
Personal Ubiquitous Computing, 5 (1), pp.4-7 (2001)

(=4 2016] RAMHE, BRI E A, IWIZE, EAEAN, Ki#
fipE: SF OGN 2 B AT E DI TED
M—EHTA 2018 A THIREx SF By iarbaiR—b— AL
FREZGEE 33(5), 679-690 (2018)

5.

He ¥ 7= Ak
[Halpern 2018] Halpern, M., Eschrich, J., & Sadowski, J. 2018.
The Rightful Place of Science: Frankenstein, Consortium for
Science, Policy & Outcomes, Tempe, AZ and Washington,
DC (2018)

[Hara 2015] Hara, K., Yoshioka, T., Kuroda, M., Kurimoto, S.,
Saijo, T. Participatory deliberation for future design by
creating imaginary future generations - Evidence from an
experimental workshop in Yahaba Town, Iwate, Japan,



213-0S-15a-01

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

Proceedings of EcoDesign 2015 International Symposium,
72-74 (2015)

[Hara 2016] Hara,Y., Masuda,H.: Global Service Enhancement
for Japanese Creative Services Based on the Early/Late
Binding Concepts, Domain-Specific Conceptual Modeling:
Concepts, Methods and Tools, Springer International
Publishing, pp. 509-526 (2016)

[Hall 1976] Hall, E.T.:Beyond culture, Anchor Press, 2001.

[Johnson 2011] Johnson, B.D.: Science Fiction Prototyping:
Designing the Future with Science Fiction, Morgan and
Claypool,
https://doi.org/10.2200/S00336ED1V01Y201102CSL003
(2011)

[Kishita 2016] Kishita, Y., Hara, K., Uwasu, M., Umeda, Y.
Research Needs and Challenges Faced in Supporting
Scenario Design in Sustainability Science: A Literature
Review, Sustainability Science, 11(2). 331-347 (2016)

[RF 2018] AR T, ATTleAT, LATGERE, B 0K, a5
BR: HIRRA — L DT RLE—EVar a5 G e Lz 7=
—Fy—-THWA, & 37 Bl RF— GRS
FEERH R SCHE, pp. 321-326 (2018)

UIBR 2014] /NPRER T, BRRE, IR G): B ALY AT 4
7= ADERR TS TRU I ~DOR AR EE, HARE
Atk (2014)

[Kohno 2011] Kohno, T. and Johnson, B. D.: Science Fiction
Prototyping and Security Education: Cultivating Contextual
and Societal Thinking in Computer Security Education and
Beyond, SIGCSE '11 Proceedings of the 42nd ACM technical
symposium on Computer science education, 9-14. DOI:
10.1145/1953163.1953173 (2011)

[Fvi= 2016] Tvi =, R.F., /N—=, SL.; H LEmEERE),
FERIELAGRAE), B A®EGERE): P —E A FIFoh-my
7 OFFEEIGH, [FISCERHIR (2016)

[Nishinaka 2017] Nishinaka, M., Shirahada, K., and Kohda, Y.:
Visualization of the influence by conceptual leadership
promoting high quality output, Proceedings of 2017
International Conference on Industrial Engineering and
Engineering  Management (IEEE IEEM2017), DOI:
10.1109/IEEM.2017.8289866 (2017)

[Pierce 1878] Pierce, C. S.: Deduction, Induction, and
Hypothesis, Popular Science Monthly, 13. 470-482 (1878)
[Ryan 2008] Ryan, R.M., Huta, V., and Deci, E. L.: Living well:
A self-determination theory perspective on FEudaimonia,

Journal of Happiness Studies, 9(1), 139-170 (2018)

[Saijo 2015] Saijo, T. Future Design: Concept for a Ministry of
the Future, Kochi University of Technology, Social Design
Engineering Series, 2015-14 (2015)

[FEAL 2018] FNL-FR—: U/t — A7 E M OME LA 7
DI, Y—E ey —iGEE, 4(4), pp.1-9 (2018)
[Takeda 2001] Takeda, H.,Yoshioka, M. & Toiyama, T.: Roles
and formalization of abduction in synthesis, The 15th Annual
Conference of Japanese Society for Artificial Intelligence, 1-

4 (2001)

[Yonemori 2007] Yonemori, Y.: Abduction: Theory of

hypothesis and discovery, Tokyp: Keisoshobo (2007)



