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Theoretical Analysis on Blue Light-emitting Diode Patent
Disputes by Extensive Form Game

Haruhiko Tsuzuki,Yusuke Miyoshi, and Hiroaki ltakura

Abstract

In this paper, we describe a case study on business as an application of game theory. First, we look
back on the development of game theory. In particular with regards to extensive form games, we
further describe a series of fundamental theories starting from their definition. Finally, we succeed in
explaining the strategy accepted by Shuji Nakamura, Ph.D. who fought for patent right litigation
against Nichia Corporation in 2001 by using game theory.

Keywords: game theory, extensive form, market entry model, management strategy, patent right
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YAE T, TEAHNRANRTHLTRE A
(Economic Man) (ZxIL . #%# A(Administrative Man)&
WIOERZEFRL TOD, AMIEATREZRBRY-A& B A 70 B R
ExFBIeEBHET 008, TOEBMEITHIRSND, [FE A
IR ES 7= A EME | (Bounded Rationality) 242 A
LLTERSND, 7220, BRFFORTEZT, v~ F =
—Y TR RFED AR RV DA LDOEFIBEER A ) —
UL A 2016 FRICZ |, 2017 4B ITIZS I KD
UF X —R A 7= TERE FOEBICE> T/ —~ 1
WFTFEEZETD, REEROREEERLAHRELE
TEDSFHM 2 TN D, 7y SLRAR 3 5 Ol R e L JE
R THLHIITIENBLEITII A OB MR E L KT
JE K% SIP(Supported Irreleveant Factors) &5,
SIP OBILLTT 7 AN b AT AD30%, Flz SIP DIER
7 —LERFHALTA % OERE RO G RICHET 5%
F ¥ (nudge) EL S, Ty OREL TV k) w7 EEK T
ORI R EHLHIAE 4> 401k OF-FG LB L /-FE R 08
Ty LD W B EEOR IR RS 5 A A
TV (Bof,2017).

BRI, 7 — 2 BRER ORRFE 7123610 D B kDY i < FRA
ENO2HD, 1994 25 — LERR OB A A 50 T
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LLT, Var-I4—7 A Fya-Ya=7 (John Forbes
Nash, Jr.) . 51> Lk ¥/LF(Reinhard Selten). 2=
Ve Fy— LR n—H=(John Charles Harsanyi) ® 3 4
W)= FE A2 E LT OIfEE | 1996 EICIT, 1§
WOIERHMED T O T4 7 Bim COEBRICEDY
S4UT e AW — 7 7 — (William Spencer
Vickrey) LV = A LR T L FH o F—v—J—ZX(James
Alexander Mirrlees) D 2 44, 2005 4F1Z1%, #RIFF~D5
— DEER IS M SR S AL, N — b Var e A=
(Robert John Aumann)th—~<A 7R b — -zl
(Thomas Crombie Schelling) ® 2 4 23 FE &5 B L T
%o EBIZ, 2007 4T, AN=RALT VAL OBH O RAEE
MESL L= % FR A C, LA =—F+/»—7 1> (Leonid
Hurwicz) , =V 7+~ A% (Eric S. Maskin) , =3/ —-

~AY—Y> (Roger B. Myerson) B E L C\\5, Dk,
B — DGR OWF G O B MR 2009 AR EG
~OERIZEY Y /7 A A e A (Elinor Ostrom) , 2012
vy F U7 EEIZEY, TeEy -mA(Alvin E. Roth) &
AR+ %—7LA (Lloyd S. Shapley) . 2014 423
MR COEBRICEV Yy v BL. T or—/b (Jean
Marcel Tirole). 2016 I EGR -7V v\ pm—y
= MEERICEDEMICE > TR MRV DA — 4
(Bengt Holmstrém) &4 Y 3—+~—K(Oliver Hart) 73/
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NDINIp o ToMBIZHZe B, DFED | B D5 — LB
FCHIUL, HDT — LR EZoNTEE (HDNE, HDIR
WMNRBHDT —LELTEINTEX), T AT —0 AWM
ITE TR, E DI 7R R () N EEND D E ST
T5LDOTHD,

2. T—LEHRORKE

57— DB O L0 D BER N Y LT- D1, 1920 44K
DZETIDDo NATR RV OBTETE B2 E DIEREDBHHEL
FHTI—/L AL /L (Emile Borel) 23 1921 4125 — A8

CBE T 55 LA FERL TWD, RL IR — I —Of]
VDD 7= LB ORI E ~DISH O R REMEZ
PR T, AL VT MR LS Ie s AT D EL T — A
ERZ IO TOEFH ThoToid | ELITIESE 2 &R
SEHETITTELRD T,

FD% ., BFEEYay 7+ /4~ (John von
Neumann) (%, 1928 FZ[ = NS — 20 ] (Theory of
Parlor Games) &% L7z, 742 JA<UNIZDOH T, 7 —

FER O BCAAIREE IC OV T ORI A 2L,
(R 2 ANEBufly —AIZBWT, 7 — 20NN FET D
LU= VAEREGEA LT, 7 — SRR SR O %
JBIZES>TRD TH THL LR N TN T F s /A~
X, BOOHERAE RIES WA, RFFEL AT —FL
727 (Oskar Morgenstern) &4E (R CRIFZEZ 16D |
1944 EIZILETH — 2O B #H LR %178 ] (Theory of
Games and Economic Behavior) %7z, ZOEREITHE
FACHEMED LT IR, Z2IZB VT HID T —
AEGR SR EFO— 3B EL RN T A Lo, 20D
HCTHL AR EBNT v 2T VR SIS —
(strategic form game) . BB — 2 (extensive form
il Bk IS (pure strategy) . 1R A k1% (mixed
strategy) 7e & OBES A AT HLEHIT, A FEMEDOREF
FEIRARD ETRMNT LD TERVEIFES A B
(expected utility theory) DEL L AT 72,

ZDIIRIETY — LR OFE SR DHFHN G2 BT
1950 £ 60 EARITHNT T, 7 — LBEROB 7R 25
& 7 — SRR O MU ELER O R R T RS T eI D,
1950 4ElCVar 74 —T AF v a2V a=7 (John
Forbes Nash, Jr.) 2347 — LD fiEl LT, T v 2B

game) .

(Nash equilibrium) EVHOBEER A A LT, Ty a il
1, 7 — LB I B I 717 — L (non-cooperative
game)@ﬁ%@*’)f“&)@\ b RS Th D, o
TLAY—OEIEEZFT G LLIEG G 2TOT LAY —
> T A OEIEZZEELTh, IN@EWRIFEELILRT
ZIRVEEIE DML, BN, 2 TOT LAY —I2oT, ZINH
WML D 5 OIRNEIE DR E D, ZOBEERITS — 25
OIS D FEME LT DL D THD, Flo, mA—R-F
F1>+ )L — A (Robert Duncan Luce) &NTU—R-F 477
(Howard Raiffa)id, 1957 O IEOH T, §RIKIE S
BT D S EL MG DR HIBRENZ Lo TF — LD E 45
LIiEEER L,

60 HFARIC AT, 7 — 2RI XS DI RR & LTI
&9 %, 1960 fEiCh—~A-rmr e —- =7 (Thomas
Crombie Schelling) 1%, 23 ¥ EHERE AT BN IZ DUV TOWF
JexIER LI, 1965 HFI2X, FA Vb B LTV
(Reinhard Selten)??, JEBFIES — A28 5T v 2 ¥l
DRESZFERL Ty 2 Bl a SO L 7 2
BThHDL. WMy T — LR
equilibrium) OB EETER LT, £72, 1967 FIiX, V=
Ve Fy—)L X n—H=(John Charles Harsanyi) 73, &~

) 7 (subgame perfect

SEf TG # 7 — A4 (game with incomplete information) (2
)T DR A MESLL . A XM (Bayesian equilibrium)
ZHALT,

60 AU, 7T — L ERRITEC T ORI L L CIINERR 2
FEIRA RS 728 UIRH IR 7 DB EOR G R EE
DR Z IR T 2N TET | IEFIROMEFE FIse

TTEERDEIFL RSN o7, ZOXIT, 7 — 2B
Al 1970 FAUAD FTII/NSAp PR ik S R e &AL, — %
DIREFFHDNOIE R SIRh 2T,

1970 ERU AT, JORHEMRRE FZRVR DT —

HERH) T 70— F Lo THAR T ATRE TH D ZEHGE
RESNDIDNTARD T — 2R RIS N DI 80T,
F—LBRSBICBOTROERODHFEMEEDL S
International Journal of Game Theory %, 1971 4 (Z/A T
SIVTND, ZORFHILIRE &7 — LB e 8 51 B AR A 7 i
BT L Tl SND IR0 | B 7 OEE 57— L8

IET VTN T 52N TELIIIRoT, F2. 20
REHIC NTHRWICHEEL , 1975 FITIE, A2
I BT B ER L L TR IRIZRb D EE 2D
e (trembling hand perfect equilibrium) #5221
oo BN —heJ A —<0% 1974 02, 1B % fir



JEBAIE 7 — B L D HEFENL A A — NRFEFHES OIS 2 BRI 54T

(correlated equilibrium) % . 1976 4% (2 1% 45 & &1 ik
(common knowledge) DA &4 fE L X7,

80 FRITADE, 7 — LHGRILS DR D TR T8 Jig 2 2%
F2HZ LD, 1982 FITiE, TV 4772 (David
M. Kreps) m/3—hk-7¢/LV (Robert Wilson) I3, i
G5 — b se A E TE L= B R (sequential
equilibrium)® #E&ZEZRLT-, £L T, 1991 4121, KV
a2—+7—F . 3—7 (Drew Fudenberg) &> x> 7 111/L
(Jean Tirole) %, 5842~ A X ¥l (perfect Bayesian
equilibrium) &R L7, ZD%., 7 — LB IL, K20
HELERR T, & HDOIIRREREHDHELER ST,

3. Brgen ik

ARRIE 77— 2R A O BRI T OBLED B 5
WA A%, FfRHE K23 2001 4F 8 A s seo A i
b5 T2EE A T, WFIERCR TR T D E Y 72 & LT
200 B M DI, 404 K3 (FFaF 2628404 75) DR FTHE
O—ERHATRIEHE H i E T & EE RO LA
ZHUHLER TR Z LTz, 404 FraF DR S ~ DI m s, &
DENNRBD NI WIGEITFEE ST A RO 7= D Th D
N, KPR RE R IRET DO OEREN, SO LG
I, T RE R I ER SO b d D, 22T,
FEH O D SCELN B ZER T B R DB HONWTH
295,

4. BRAMYT—LOEREERIR

TUA Y — DRI A R DR SR R RIE o1 oD I
HEMEZ D — ATl ISV ONAFIIFITINC L D3R
BETEARERBE B DD, ZOLSRGEITITT — 4
Dt (game tree)z AW =RELFIENHOLND, ZDLD
72— D% B — L(extensive form game) &\,

41 BRART —LIZDOVTOER
(1) 7 —2mA(game tree)

JEBAIE S — 237 — LD AR (game tree) TERIND, 7
—LDARLITHI(hode) &1 (branch) 12 K- TRk S TF
INLHHLDOTHD,

ik, FEOT VA Y —0MTENA BRI T 5 5, Fids
— LD T TR ThD, FrlZ, 7 —LDBIAEND &bk
fifi(initial node) 7= IFEREV), Fio, 7 — LR T L,
E T LAY —OFIFFDNRE SIS & 1 ffi(terminal node)
FITTER LS, BHI T, &7V A Y — ORI F 15

NIZIVELTEZ NS, EILS O, 7L A —A5E
REATHIRTHDID, F&E(move) L\ ), Fio, I
HETORKEE 1 ODTLALIESR,
WA, B (branch) E72 138 UK (alternative) & 1%, & i
IZBITLT LAY —DIYI T8I E KT,
TAY—OEEE N={1,2, o}, KHOHEEE T i
DHLREE TRV DO DEAR% D(decision node R EHiD
)| btz do &%, Fiz, B¥o DU T>DU T Zhf
iz <A HiIND 1 DT A S DIZ D BREEL,
o 1ld)=do =T %,

1) =20k

Y=(D,T, 0 D)7 —ALDA (game tree) TdhDH LI, M—
DIaH dED PIFEL. 01 DIRDOFEAFA =T 2L TH
Do
(i) dEDU TH> d+do72513, — 72 0 1(d) € DIMFAE
T5,

(ii) deD>d# do7sbiE, 5 kDFIEL, dii= o 1(d)).,

.].: 1a27“ .7]( &fiéo

2 T AY—"El

T BDROEHTIX, T THEIT 57 LA —03 k&
STWW5, BTCOWRERHZ, ZZTITEITAK5 7L A —2
Lo HiOEAELTHEILIZL0E T LAY —4rE(player
partition) &\, WEHOES D 1L, 7LA¥—1 OITH)
F 55 D, 7L AY—2 OITEIT 58 Dy, - EWDIIIT5y
BT HILNTED, B, D=D1U DU U D, 385,

(3)  ThEHwsEl

T A —PEHCEBIREERITOBRC, EDlo7e
ERLTWDIMENIZE 7005 | 7 — LD HiE TR
B — AW T 1E 5 El(information partition)%
HAWTERIIRTENTED,

DTV AT = EN L THRISIIZIRER OES Dy,
Dy, Do, -, Dy l3ZENENDEHITIE HEE S (information
se) |2 EIEND,

THWMESLIL, WEHONEFITHY ROLI e E 5 Ff
o
(1) 7 AY—i€E NOEFERESIZIOREFTHDOIHIZE->T
RSB,

(i) 7L AY—i€ N DIEEOWERIL 1 OWe— DI HE
BT EEND,
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(i) EHRESNOFHIL, FA—DT LAY —DITEIT5
HiTHY, [Fl— DR AR,

PLEDIS7RIERESITHE ST FR BN ERIN
50

[£%% 2.1]1 uZz7VA¥—ieEN OFRESTHLET 20
=j=D, FDEX,

Ui=ui,up, -, uit %1% # 5y Hl (information partition)
HHENI NFERENT T LAY — o BIS IR ERT O A
HELITHIA LT DB D THD,

(4) HIATFE

T A — OB BICEBARICRESNDSEINE, AR
(nature) L H 7L A ¥ —ICLDENEV BROFOTF
HaBIRFH(moves of nature) b\ V), BIRFRICKITS
BRI IMER ML TREND,

HARDIERES we U #Ho7b & dE wo 1 HIDEL
(R DHEGE AT 58, ADITHT DR RN g
ELTBRAFFITEDOLND, 2O, BROZENEN
DI REE T LT MR EDE £5,

(6) FlfF~rML

BB — 20515 (payof) 1., #HIlCTHRESND, Bl
LAERD €T ITHLT K7L AY =T 2515 LD
=40, 6D, -, £())E R NEFSND, 22T, L)F7
LAY —i1EN OFIETHD, Lo T, TR ITFIERET
b5, ZOF|FFEI%EL I, von Neumann-Morgenstern % H
B¥cHs,

(€% 2.2] NETLAY—DESA, YETF—LDOK, £FZH]
%, U Z1EWYE, q ZBARTHEOMENALETHE,
BT — AT =N, Y, £ U, 9 CEZRSND,

42 FTHEFER. TL2FERETLEIE
Z T, e #H 7 — L (complete information) &4
SEf G #~ — L(incomplete information) |2 DV T EF

EEAE

(£ 2.3] HOE W HA i (common knowledge) TH

HEE, T RTCOT VLAY —DEDIFERE N> TR, EHIT,

TRCDOTVL AT =MD T LAY —bZ DI HRE > T

HEVIHZ LR S TEY, EHIZ, TR TOT LAY —D0NZD
TEEHSTERY, - IR ORI DN DB

Do

[E2% 2.4] =W, Y, £ U @»5liliEs —L(game of
complete information) ThHHEF, TXTOT LAY —IZ
Lo T T —LDHEFETHL N, Y. £ U, q P 3FHG
LlpoTODH A ThD, O TRWGEITIE, RoEiE#H

47— (game of incomplete information) &\ ),

[E#%2.5] T'=(WN Y, £ U @hsealfss —2L(game
of perfect information) CHHEIL ALED i€ NIZxT 5
BCOEWES us U WHE—DHINDIRS L TONDTE
Thd, ZHITRVIGA I, AERFE RS —L(game of

imperfect information)&\ ),

FEEOEHRES uye UDME— ORI Qb
WHZEIE, ZOERESTITHT LT LAY —1E. 7 — L4
BRARIREADZ OENCES | W EISEIRSNIATE (B 5017
FILbAA, MOT VLAY —DFTEIL T _C) AT
STNHENITZ LIRS,
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Fdes< # Rum=| JF(d,m) 52, 7. 4

deu
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ALTEDDHILCT D, DT —LORDERLY . do 15 d
~ELRBII—BNZEEDLD  ZOIINTERTHIEN
ARE T D,

£ 2.6] T'=(WN Y, £ U @hresitlE’ —2(game
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W2 SOFERES u, ve U, L. d, d’Su, mE AW
WZRL T, LR &z 4 28 ThD,

1 o @Nv=0¢ ThDEILLE o (d)Nv= ¢ THHZEILI
ETHD,

©2) o (dNHAv, m= ¢ THHZLE o ()N Ay, m=¢ T
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oo, A= | JAU) LB ROIDICERSNS,
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skE Sr 1= k= mieFEND,

[E3% 2.9] 7L AY—1 OWFFF]15F(expected payoff)iFLL
ToXTcEREIND,
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seS
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ueUy;
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F7- ATEIRIE ST IOV T, Kuhn(1953)I XAk D iE
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[ER 2.2](Kuhn(1953)) SeaitlEs —AizoW\W T, RE
B W AT ek b D AT O TENHRIE 13— 20 B fli b Ae o
TW5,

[EE 2.3] (Kuhn(1953)) 524 itiEs — AT rEhEkms
YIRS EET D,

44 BT —LEEHE

BB — DL, LAY —DMTE R T BIEFR,
ZFOLEFSTOBHERICONT, #— LR K-> THR
ICKBLLI=b D ThD, 22Tl BEEY — LTI AN
DN S TH DI 7 — LSRRI DN TR RS,

BHES—LT =N, Y, £ U, QIZBF57—LDKRY
IZRILC, BAWTERT dED #hAEIEL T, ZNUBEORE
BiiECEELLO% | dETIET DK Yab D, 20
BOAR Yol & ENHIREEDESE Do, #$EIDOESE Ty,
FAGFRIEE a2 To> Re, 1R E % U RRTFAIZL D0
FBoHiE qabT b,

(% 2.13] EEOH de DISHLTERL T a=(N, Ya, £
Ui gl LT, U TOWNEERESLOEE D7 — L
(subgame)L\ ), (Did e U, QEHYEIN Uak U-alZhy
FEA, uE Ua?2BlX uC Do, UE U a 8DIE 0 CDFaTh
2,

[E2% 2.14] BB —LT =W, Y, £ U, QDHLHHRRE
DKL E Gy 7 — A 5E 4 ¥ i ( subgame perfect
equilibrium) THDHEE, T DOETOED T —DITHLT,
KIS T DI T 2Bl L 7r 5> TND L7l DT LT
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PLERIZEDT, #8527 — 258 B I TR 73 4 TDH
BT — LT CHH LA TR D, FEITH D — 258

LA RO DAL, BAMEIFELNID OF
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BRI WEI 2GR ET B0 — 20T v oty
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LNTIE, MM IZ R DER 57— L e R DMFET D,

45 ST

53— LSE AR TR G B MEAE T D, D
T2 E z HENT=D N, 5E2¥Hi(perfect equilibrium, &
721% trembling hand perfect equilibrium)-<°iZ ¥ %)
(sequential equilibrium) T2,

[E# 2.15] T =, 8 doimomo e [ [AS; #5¢
ieN

4 ¥ fi (perfect equilibrium F72(% trembling hand
perfect equilibrium) Téhb L%, LLF&di7=9 & (k=1,2,
C)DFAETDIEED,
m =A%,

ieN

k=1,2,

G) ym&ik(si):oi(so VieN,Vs, €5,

3 oicargmax f(o;,p;) VieN
p; €AS;

::T“‘OZ(UJ)ieNso’\-k:(&ik)ieN .
~k ~k
05 =(0}) jen—giy

A’S, ={qgE A S| g >0ITHY, o (). BERSG(S,)
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1o \TIRT B, @) fFE DT LAY —i DRI o 113

WOTLA T =16 =(6F) jon gy L2 )EH-

T2LEDEE G THHZE, IR RTN5,

[EHE 2.6](Selten(1975)) ¥EHEH 7 — AT =(V, S, I
SRS D,

SEIFRBERE SN L DM FEE 2L THERENTE
T2, ZOEEE NS L L UIRDIRWE D TH
5,

4.6 F R

ZZCIEZ R T (sequential equilibrium) (22T
T 5, IR SE A IS O T IOV
Thd, TDO—F TLAY—MTEITHEEDIE & (belief)
WZOWTERL, 7L ATV —DERLTEIOEESMEIZON
THEBEIZED D,

BERIES — LT =W, Y, £ U, QIZHL T, TLAY—D
fE&(belief) 6 LiX, BTV A —DZNENOEFERES D
IR T DHERDSAT OO L TIHD, DFED, § IHEED 1
ENAEED uE UlTH T DR MOM TH D,

ZOEZET VLAY — DTN OFE 4 M (consistency)
IZDOWT, IKTEHRIND,

(£ 2.16] LAY —DIFE 6 LATENENE b= (b1, b2, ",
b)) N5 2B A W (fully consistent) THDHEIEL, 55

(O)2, BHAEL, U T2l 3 = b T,

@ bfe[[A°Al) &2 VieN

uey;
@ limbf=b  VieN
_ P@d]b")
@ 5u@=lim————~— =D
SIICATD)
d'eu(d)

2L, 0 ulF, 6 DEWIES u (ZOWVTORIRTHY,
W% dE D DB T HIERESDZETHD,

ZOEEIRBAEMEORD DL OT, EHITHREBEICB T
72T T FEHBLRW (BEER 0 O)REICBWNTHIE
REATENREMNE & DTG DN 7o SR T UL RS B
IZETHD,

WIZ, T A —OFREBENEZ OV TERT D,

[E % 217 7L A¥—NZEKA HM (sequential
rational) THH LT, BETOT LAY —DMEE 6 OHLET,
FAFME AT TH I RITEIRIE A T > TV D ENHZET
H5b,

VLB ARERUTHEIE O SE 2R EAME, ZL T, LAY
—DZFREG BN I DNT, BRIHNITE R SN D,

[ 2.18] BB —LT =W, Y, £, U, @QIZHBWT AT
B kW S5 A O (b, § ) A& K 19 ¥ i (sequential
equilibrium) ThHEIL, (578 6 BTEIHRES b Loeaicig
BHITHY, 58 6 Db L TITEIEEI 53R RGBT D
Zean,

BIEDES I, A IME AT LT ERAG %R
WBZENRTES, ZOXIIC, FRIEHITEAH L5
VBERCB AN, SRR LTV L SR D,

BRI B 9D B BLA R R TR EIZT D,
[FH 2.8](Kreps and Wilson(1982)) EREY —4T =
(NVY, £ U, QO5seniizd kit cbhs, £z, FK
IR 557 — L 5E R8T T D,
L7z o TROZEPNNZ D,

[FE 2.9]1(Kreps and Wilson(1982)) RBEIIEZ —Al2i%

BRI FAET Do

[P 2.10] EBRES — I 57 — 25 i3
FFET Do

47 TEANA X
JEBATES — AT =N,

(&2 2.19] Y, £ U, QIi2HB\TC,
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TEHHEE IS &5 A DL (B, 6 ) 2358 42~ A X ¥ fi (perfect
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s b WNBERA LA THY | ATENHRIZ I Lo TIEDHMER TH
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d’eu(d)

0 u(d):

de D>
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ZDFERSAREIML, BRI EOF T, fERES
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Touch the sound picnic; BE— LT /INA AZ ALV
FIZfnd17—oavT

& FETE T - B I FE R
Touch the sound picnic; “sound feeling” workshop using

sensory substitution device

Junichi Kanebako* and Kouta Minamizawa**

Abstract

The most common approach for blind people to appreciate visual art such as paintings is using Relief
sculptural techniques which allow them to touch the surface and feel different textures. In this way,
there are many examples of practicing painting appreciation for visually impaired people by modal
conversion of visual information. On the other hand, there are few efforts to listen to sounds for the
hearing impaired. In this research, we practiced an art appreciation workshop featuring sound by
touch, using a device that converts sound information into vibration. The results of the research we
conducted using “Touch the sound picnic” show that the vibration representation of visual artworks
works effectively when compared to a simple sound experience. Moreover, this device allowed hearing
impaired people to understand the direction the sound was coming from, thus realizing a fulfilling
experience.

Keywords: hearing impaired, sound art, sensory substitution, haptic design, embodied media
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1 Touch the sound picnic Of# H a5

Fig.1 Using “Touch the sound picnic”
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Development of a Handy Stroke Discrimination System using Machine Learning

Hiroaki Ohashi!, Michiru Aoki!, Xiangyang Xu!, Keigo Shigeta?,
Terutaka Yonemori3, Shoji Matsumoto*> and Hiroshi Koyama?

Abstract

Stroke is a major cause of death in Japan, and this is one of the main reasons that require nursing
care. In case of emergency transport of a patient who is suspected of a stroke, it is necessary to start
appropriate treatments immediately after onset, and it is preferable to transport to a facility that
performs specialized medical stroke care.

There are several prehospital stroke scales that specify observation items and their evaluation
methods for discriminating a potential stroke in the prehospital setting. In this paper, we report our
development of a handy stroke discrimination system using machine learning utilizing prehospital
stroke scales, to support discrimination of potential stroke in the prehospital period.

Keywords: Prehospital, Stroke Scale, Cloud Technology, Machine Learning

EDHILTND.

A=)V OREEEELTIE, RS 22 4 2 A 1@
MR EAF SN G E 10,109 i3l CPSS %
W LA MREE AR 2> TWALB]L #ERIE, B2Eh 2y
V2R T B PE =R 59.6%, B 82.4%, FFILE 97.9% T
bot-. FEREOTRELZFRL 24 4£ 2 HOTEBICHIEHML,
FERIZL, 10,238 HFOEIRE TR LBPERI R 60.4%, %
JE 70.8%, FiFLEE 98.4% Cdh-7-. £z, TOPSIPIN DAy
YR ERIT 72%, SPSS DL 84.1%EAFSA TN
Z3[4-5], BAEBRBECAR SN TND T — X DOREK, %5
LB T —2OEHL T 8E T80, 8 DDA — Vi i

1 [ZL®IZ

fpzE Y, R TITRD ZWERBTHY, s
FEBERFRO 1 >ThAH1]. Zoiw, Effaiit
MRV EFEE TR D2]. BRI, FAER TEAT R
WA Z T HZED, AFROBEIFROM FiCyE
ThD. MEEFIIER  PIENER ECORME ST 528
MTENIL, BEDOTPHROUELT TR, BEFIROZE
FHAHRSCEFE O BAAHREBRIC D7 3.

WIHEE EC ORI AR T D120E, BNz P
BIZHIBIL, SRS A THOM S E RS D283

RIGTHD . RERAIEE) TERE DN E I D 5]
BT DL LT, Bk & 2 Be Al i AR 2 — oL
(Prehospital Stroke Scale) 2MFAET 5. JFBEAIAMAS A
=, WO OBIERE A 28T 528 T, BEONK
EH ORI, AEAEH O FE FE DT T& 5.
HASCI3H/E, CPSS (Cincinnati Prehospital Stroke
Scale), TOPSPIN (TOYOTA Prehospital Stroke Scale
for t-PA Intravenous Therapy ) , SPSS ( Shonan
Prehospital Stroke Scale) 72 & DR BERITAMZE R A7 — L
DA RN S TRY, EDAT— Va2 50
TERRR] 72 & O & 8 LU g O X L ED T

Received on September 15, 2018

UMM 2E R 21 B3 D A — L L C OB E N R D L
MTEZRU.

AlE o BB, 2D 8 DDA — LRl —DF —2%
WL ENZE D AT — LV OFHEE LML, DD
2T, INHDAr— Vg R 2 DM zE ) Bile T L
R I EOREL, S IR TEDED Web 77
a5 Th .

1 pEZEFAN KZBE K%, Advanced Institute of Industrial Technology (Department of Information Systems Architecture,

Graduate school of Industrial Technology)

2 REER L —, Disaster Medical Center (Department of Neurosurgery)

3 sk A9 bE, Urasoe General Hospital (Critical Care Medical Center)

4 FEHEFRKZ, Fujita Health University (Department of Comprehensive Strokology)
5 JLIN K%, Kyusyu University (Department of Neurology, Graduate school of Medical)



22

NI
2 BNZERHBETILDOEE

21 BET—H

SEER LT —421%, 2016 4 7 AH5 201742 A D
NS EFER L 7 — IRk S i A 8% 1563
FEFITHY, FEON B ieoT- A THEMLZ 100 FEF
[6liz, 2 53 FIDIERIZIBILEML =L D THS. ZD
T —HX, IR LTE 3 DDA — 1z, MPSS (Maria
Prehospital Stroke Scale ) , KPSS ( Kurashiki
Prehospital Stroke Scale), RACE (Rapid Arterial
Occlusion Evaluation), LAMS (Los Angeles Motor
Scale), FACE2-AD (FACE to Acute Delivery Score) ™
5 DDA —)VEINZ T 8 DDA —)WZDUNT, A —/b
MO EMEZFRW-BIEUHE B ICI DB RN A IEh Tk
v, BT, YRR O N BYE, BT iizE R Tho7zD

ETOREL ST, T—2DORBHEBLIOEBEET — 2D
575, BLOY, EEICFFESNBIZBIHEEE 212, €
TIVERDIEAREIK 2 1T~ T.

3 Stroke Checker MEIF

A a1 4 23BAFELT- Stroke Checker I3, Reagiadt
AR BB ORI A R B RS BE R<IB 27092 8%
KT D7D Web 77V —ar Thh. HaF TOF|
HAEL, BEWENTE AT WED, A X000
FABDOERE IS LT, 7, FILEEZ 28 O E
ERC T O KRERARZ P A XLEL TWD. Stroke
Checker DA H A 1 1R

73)0)%/?/\%&753‘%3/)‘“-%“(1/ N Stroke Checker Home  HospitalDashboard  /\XD—KE® 07Ok
SRR kB ()
22 3DDAT—)LDFEELLE BEEEEAALTLEZY
ANREINTNDT —HIHEDE, BRI — )LORMZEF M
OO HENER LU T D LSRR E LT = ox
® CPSS:BBHADSH, 1 5 THLRENH B3] ok |__owsa O ouie
® TOPSPIN: HZHEEDH L, 1 DTHLERENRH D - BHoRR e
[4]. s :: O ERTREL
®  SPSS: ZEROFIET, O, HHiE O B, .
REREFHD 3 OOWFNNCREN D 5 [5]. o
HAT—/V TR 2BIEEH 2K 11RT. e = & i
| tn
£ 1 BAr—LCHATHBREH ek
CPSS TOPSPIN SPSS 1 Stroke Checker OOFI FH [
PR O | EalkiE FEE RFH
N7 e [ + N
P il RALUCEN Bt DR Stroke Checker D AT AMERIXA X 3 127,
4 WIS

g Wk a2 k| RS

=HD

B A oIt

ERNFHRATES
¥5 . © ERRRLERT

2.3 BHMFETBICLIMERHAETILOEE

Jibd 25 I BN OB 0 B AR IR OB R TH H &2 O it
IRARAA DR EREETHHIEEL T, BIEEE AT O
DS, S A BIZREE LU, Python ORI
7477 scikit-learn ZFHLIEKRZREE L7, F5#
BOBIGAIIZONWTIE, IO P TR R i
RTEDDEINORL TR T, WITBIERH H OFH %
TR DDA R EE DS PR DR A G L e D 1D
BIipodtz, BIEHB B OMBEZ R U A E TS
TEZEIE, e MBI DWW T ORI 2 sk A B, TR

BEOWMRT—IEY
RS

Stroke Checkar é
Data Basa

@ EF o EBEORRERT—

i, RNEEIC L DL
REPHAETILERNEL.
Stroke Checker(ZFEBT S

Stroke Checker MO A7 M RL X

X 3

O  FIHETHHRAEKIL, Stroke Checker ® Web 7



B8 2 F U7 i ze b O 55 R S 2 7 L DB %E

£ 2 THORBMRIOBE T — 2O T 1

23

JEAE BE T — Xl TR ik

FENRE % IRe [T 0 R TERWEENBZLNDLDO TR

K - F2 3k BEOMA BRI ENE ZHNDDTRERH

BEAE R TERNGE DB ZLNDDO TR

51 B0, etk T IVOBETEB A

PEAERA M E (mmHg) 80 i :0, 80 LA F 100 i 1, 100 PL |12 ETIVOBEIE B IR

JCS 0~3:0, 10~30:1, 100~300:2

MR ML -0, AV 1

LB OHERR IEAZ:0, RIEfE: 1 T NVOBEEE B

RO MR TERVGENE 2 HNDHDO THEEH

WEA IEfi#E 0, RIEfE:1

BRI (R - WD /A | a2 0, AY:1 T IVOBEIE B IR

EHOIKT M0, HY:1

B AT R L0, AV:1

IR L0, AV:1

TR BRI L0, AD:1

EN i L0, AY:1 TV OBIELIHE B ICERH]
=) L0, AV

LA ARE) L0, AY:1 EFLOBEE B IR

T DPETE R TERNGE DB ZLNDDO TR

ADL R TERNGENBEZLNLDO TR

w2l ZEBE T M0, IMEENRPAZESE 0, W0, & DMkt

JE:0, MzahLigbh: 1

2 WA AR DREARET L



24

ANIE|

TV =2 a AT 7 RATHIET, IEaEHHn o
P AEZTHIENTED., 7IUH— EIZRR
SND 6 DOBIEE BT DIVICE R D8, M4
D 4 BePE TR AR A R3S, 22T, 18, fiiAerh
DATREMEDHD 1T, ML TIEIL 1 BL 2.1 &
PRl LTI ZE H LIS O RTBEME DS O SV REATE T
DB, BAZEH O FTRENEAN S D B 130 D~ N ZE
OHEM R EA TS TN R NEE 2, Mzs
DA FEENDHEFRIRT HIEELTZ.

1. BEZEROREEAFESICHL

2. REEEThOTREMAT L

3. REOTREA DS
frizEcp
4, BEFERLAOEBOTRESFSCEL

RsZEcpLASY

4 PEZEREIRI O 4 BERER R

EE

B 2E P A — Ve BT — 22 A LTS s O
LLT=ET VO THREEZSE 3I1TRT.

3 DDA — NV E T 5L, CPSS ITEEZFRS 4 oD
R C—FB MDD, BIELMD 2 DORF— TR
72WMETHS. TOPSPIN [HEE T—F @ ML 7e 7273,
BT 10%R1E MO 2 D245, SPSS i3, D 2 ok
0T CIARE 2B DD, 2 TCOFREE T 2 SO
HFER L7072,

Fox BRERELIZET /UL, SO 153 flOEE T —HIC
BT, RTOEIET 3 DO — % EESTEY, 5 4y
BIZFEMMFED FHIE 81.7% THEIL Th, 3 DDA —/L
T—FHEE D ED-T= CPSS % 6% kA%,

BIZRIE A AL 1L, CPSS 78 3 1HH, SPSS 7% 4 1HH,
TOPSPIN 73 5 H, e~ BFELIZET /U1 6 THH Tl
Llieofz. 12720, BIEEH ONELL T, HHICIER
Ml EZRE, MARATEEI O YN AR T 55 BlEE O
BN 2 DEENTNDRE, FEKRSFIHT52 TAR
BEUDIHRE IR, FREHEHLZTELLKLDIE
ETIIenWeEE 2 5.

BT TVr—arZiMT528T, Kasg kst

@  BEE B RO A S L OISR, MR BEVMIZ RO FIRIL, 38 87 B RG]~ O il 73 T HE
SEBOY LD BE T — A DRNRLED. BET e, ZL O A OYIHIER £ TORH2I LV
—HEERHL VKD OHABLLT, F—afhy T CED AN,

(MBI BE T — 2 H EFFEBICA I L THD
ANODALH—T 2 — AL BFETHT —HN—R 5 #£ES
EHELE.
A [alF % 1% Stroke Checker DBFF AL, &\ O HEE T

@ WMzE B HET ML, Stroke Checker PNIZ WS 2 B TS ORTEART T VERIET S CE, i
Jolk X TS, B, BRI T — 2% A B SIS AT AELTHTURICFEET DT LN TE
WAL AL TS DI, ATicky 1 TP IEQTVT ORONIRORE 7= C ol
A2 M 0D 57 L 7 2 T T A 2 B R 2 AEAEAT 72Dy, B % ITIN<Wh 1 F & 5V, Stroke
I LR B B A 5. Checker DREFECREIE DI EIZE DD EEH IR A

=V DR KO IRFH 2 T — 2 THREET A2 MEEL
TV,
# 3 BATF—NOBET —HuRAERAEEUTRERTET LV OMRE
B PER R [EIEESEE JR R L fe )i
CPSS 79.2% 69.2% 83.3% 63.1% 75.8%
TOPSPIN 74.7% 69.0% 86.5% 50.9% 73.2%
SPSS 77.6% 68.0% 83.3% 59.6% 74.5%
LTV
(hb—=rv77F—% 114 f) 87.8% 82.5% 90.3% 78.6% 85.1%
(FANT—% : 39 6 84.6%
(5 5y BIZZ 7= MRRE O - fiE) 81.7%




AFalL, SCHRIT1Z2S I EBEIELTZHDTHS.

SEXHR

[1]

PR R R ORI R L 1 Ik 7,821 (T TRk
26 R [EREFREE OB,
http://www.seikatsusyukanbyo.com/statistics/20
16/009225.php, (&M 2018-02-13)

G IR =X TN —T B
#7, BATHEE, Sk
http://www.mhlw.go.jp/stf/shingi2/0000133906.h
tml

A ARES R RRIE 2 LA T ORHiliE (R —2
A=), PSLS a—AUART7 v 2015, HH, ~
%3 iR, 2015, pp.174-177.

R OL, ATARE SES. TOPSPIN: TOYOTA
Prehospital stroke Scale for t-PA Intravenous
therapy (R R t-PA LD DO Z iz~
LIARAE SV AR — V) % I BBk & oI 7 e,
fidzsH1, 2008, 30 % 5 77, pp.651-659.
WIFE MUK AT ¢ A b1 ba— AR a2 R BRI AN A
R — /AT LD A DHIBN BT D58 WFZEk
&, 2011, pp.6 -15.

PHRE— AR, EHEED, BEKDTDD
Prehospital Diagnosis Application (PDAP)?EH %,
5 26 [ R Tl SRk AR, 2017.
RAGIERA, FAE, tRIAR, B AL, KRR,
AR -, /NI BB A R LT A oD
fE 5 HRI AT LOBSE, THHALEE 5 11 bl
i th 7 A AZETE# 2, 2018,

BT 2 R L2 iM2erf o f 5B A 7 A o B

25



PEERN R F PR R FALE No.12, pp.27 — 42 (2018) [Fhisr)

ERMA—F— TR ERBIEOHARLEHN
AR

RITHT FEiE*

3 FaKE

The Model of the Third Modernization : the Historical Background of the
Financial Ownership Developing Economies

Mitsuhiro Maeda*

Abstract

The author, under the cooperation of SADC-dfrc (Southern African Development Community —
Development Finance Resource Centre) and DBSA (Development Bank of Southern Africa), has been
trying to establish a new developmental strategy for southern African region in the 21st century since
2013. The newly compiled developmental strategy is named ‘Financial Ownership Development’,
mainly based on the initiative taken by regional networks of sovereign and sub-sovereign financial
organizations. This strategy targets new industries, including finance and education industries, and
thus differs with an authentic strategy taken in the East Asia in the 20t century targeting
assembly-type manufacturing industries. This paper aims at compiling the original long-range
framework of modernization, in order to supply a reference of considering the effectiveness of the new
strategy, by the methodology of reforming the Modernization Theory of Info-socionomics by the
concept of globalization (inclusion) of the World Systems Theory.

Modernization,

Keywords: Developmental Strategy, Financial Ownership, Southern Africa,

Globalization, Inclusion, the World Systems, Info-socionomics
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(inclusion) L CW\ifEE L G bo@EiE 24225 (1 3).
OB, BEEITZEANINE AR AT MEESH
DI TR, A IR RIS A F L C, b A IR
DIBIZHEBEHE, FL~OBWFEE RIS, Gl
IEARAEEHEE L, BRE DR ENE W ToD I3 T
LREMEAZ R, HEVMTEAREN:) ATV (F 4).
21 HEALDRET 7 ) A B ORI REE DL, 2D
HEWERIENE ) NEBERERE R TIEICRDEHE RS
no.

FAERT 7 U Mk 2s 21 AL RISEIZ @A LT S )7
PRMEZ BB, 0 S I 8 72 LB WA
EVE OB FEMRFTT DI OB A LT D7-0120,
B o bR mama e 32720 Cidied, Eftoksik
R AT KGROZ A FTIA L, FEIZJEBIZL AL ~DIB
WFE DBV E M AIAAT, B O R i im a7
DHYHERDS. AKFECTHVTe DL, D IH7E OE
TN ThDL. gk, RSO LR mER il
R AT K A S DD ETHEE LI ET 2L DO TH
2.

1.2 DBSA KU SADC-dfrc EDHREAED#ELE
AT BT HEE LB T 7 ) Ml AR L o HL [
WGEOREIL, LT OISR bDTHS.

Fumid, 2013 FITE{R THfiES L7z TICADV (Tokyo
International Conference on African Development:7”
TV SER) ThD. ZOEEDY TR L DBSA #
(T 5) EOR RO H AT

1993 4FIZBAEENIZ TICAD 1, 5 M 1 B8, Hatic
T7VREEMAEED, BHAREOWH I BRIRILIZOWNT
Wi o5 ThD. BRI AL, AANT 7 hEEE
WA NB ARG T DL HIIZLTE R A ThHENIZ LI
72%. 1990 FRAIEHIZ B WL, BE Mm%, BT/
HEFEE CTHLEI—ry SFEE EUICHRA T 57018
HOaZNMBERN D20, TG I T> T

77V ENT S 2B A WIS 7. TICAD (13, X4iF
B DU CTHoTZ AAD, ZOTHZE ICRL T, FEEHE
A AT EE AV EOANSSRREI T 27 7 AREE DL
B> CRRBLIEL D THHERDH LN TES.

ROREIE, TPEDS, 2000 FEICFERRICTHEEMET 7 h
EHEMEDOWE DY THDH FOCAC ( Forum on
China-Africa Cooperation: FET7 7V 117 +—F )
ZRAAL, W& X SREICHHZETHD. fiFE (= 6) T
SRTLIZISNC, B EMREEI AR OB EHEOT
ZRDE, BARITHEICH L TRESHEBELFELTE TN,
Z07=% 2008 40> TICADIVELKE, HAEJFIL, TICAD
TIPSR I3 OB E IOV TOHHED BT
137e<, AARBUFD, AARORBREEREZ T 70 hEEIC
KU TRIBEIEOBUREITHIS ThHD, &T2528EL72. T
FITMAT, BELRITS, V)W ZETHD.

2008 40 TICADIV }2 TF 2013 420 TICAD V IZ3\ T
HABR AR ELIZBZELL, TR U7 okthikbzT 7
UZr~] (LA, AR TiEZing TICAD 77—, LIf5. ) &
VIOLDThH oz, ZOWEDOHRT VT 1%, HlHEIZ ASEAN
FEZRIEICEN TS, HARIE 1970 L%, ASEAN
FEENTHL T, B AR R g oo I BIL TR-F O
B AN RBL T& 72, TRl ASEAN F4[E 0
H% RBRDIR B O K&/ B R Ehe o7 (&, A ABY
13EZ%. ). T35 TICAD T—ETE TV T DR
DyRER L, B AREFAS ASEAN ## [EI25t LTIk L=
FEOZEDOY), ODZLThHES 2D, TDEH7 1970 4F
UL B AN ASEAN G EICx L CEML TE7= 348,
AT 7V AFENCRI L CH R T 28028 THD.

ASEAN F&[ED 1970 FARLIE 20 Ao, 2rs
R EE RS2 LT THD. KE 1 IRy,
ZOHIM, 7T7UBEE, RO 7 ) AR EI L,
20 HALRIZB W T E O MITIZR I KX ek 2035
LTz ZOR £ OBIRBERE NEGRk 5258
720, 20 MRS 21 HARIERICI VW TUE, YTLIE T
77756 E 5 B 35 o0 B SR B BOR 0O 5 EE ERRREHE L
T EiFshr-.

RFRTIZN, 2000 I =T AFEEH SRS T
149 P EDOEF L EICL> THESN, LA 15 FERM O 5
OBAEI ORI T M EED IV =T LB % B 12
(Millennium Development Goals : MDGs) Th%. i
1%, e EALOBEEELT, 2015 EOHROBZR AL (1 B
W70 1.25 KAVLL T CHETET5 A %) % 1990 4ERf R0
LT, T35 29%05 14.5%ICHIT 2 L a7% EL
Tz, FOMIZ, WIFFHEOELW K, Ve —DWE, I
PED T ST — X NDEERR, O ZRE, (TR D
tEEDSE, HIV/ImAX, =FV7 728 OFHRE OB LER Ik,
Rt ATREZR BRBEVEY, OV a— S L2l S —h ) —y



7 ORESE (BUFBA 2642 5 (ODA) o5, 17T 7 ADHE
K, BEEEH) OAF 8 SOHEAHRTELTVWD. Zhbd
FRER, BELTHEATLRT 7Y 36 EZ SHICE V-
DTHHZETAELE. 1990 FERf icBWTENLD
MR TRAN IR QO DIE TR T 7V sk E T o
7212 ThD.

Bl REREEO—AH7YGNIOMEE

58 World Bank Atlas
Per capita GNT
HiTiEEL

(2010££.2015%1F  World Economic Outlook) &8%| 2R {ER

19704 196548 200048 20104 20158
L] 160 280 840 1382 7.990
®m 250 2,260 9,010 20,591 27,195
e 210 530 1,030 2,007 2,886
a1 200 810 2.010 1,992 5.742
ALERLT 80 530 570 3.015 3,362
TLALT 380 1.940 3.390 8423 557
AbFL 00 130{1990) 380 1,174 2,088
Ak 1o 290 450 1,265 1617
H—+ 310 340 330 1312 1,340
EHLE—T 240 260 210 158 535
DRI L(O—FLT) 280* 760 440 594 1064
RFEE 310 640 690 1,036 1315
DS 50 70 260 562 732
Su¥=7F 100 240(1978) 270 548 942
=7 150 300 350 809 1,388
A 230 370 500 981 913
E0Ow3 230 610 1180 3249 3.079
FNIIUT 300 2.460 1.380 4435 4318

—77, DBSA BERAZEITT-01L, ROMBETHS. KFE 1
BB CODEHIZ, 20 bkl s A B 7= fE i 7 7Y
F RO T, 21 LS A TS AR 24 NE T 7t ik
FAWRPESELE A BEOLHTE TV, |ET 7 U H
WoHSRLE, 21 HALORFET 7 ) B kI LT 20
A% D LS 7RSI ORFINZ I TR B 720 .

TUE, 21 AT BRTET 7 A IR O3 AR % 3
FIL T AT =R NI ANEEIE, [T T ORI KSR
LVIBE|ZLSTEL DAL PAA—TT BT 2T —
RELEZE TR DI EE T2 THHEITE 2 0.
L7235 CHARBUEZS, 21 HACORTHT 7Y 7 sl 4 %t 5
12, 1970 AR EAKE 20 fibft Rl ASEAN GEEICIBVWTE
L7257 7 27 ) — R 3 IR b L= SR A i L
FHELTHBDOTHIIE, ZOFIIEICONTIIRE/2EE
MINAEENDZEIRDDTHS.

FNTIZAAIZ TICAD 57— Rk, a7 7IHIC
FRELIHEL THDEOD. Ziu)s DBSA B O R\ Thb.

F 2 DBSA 5 DHIE, 2013 FEDOWR S TRIER T 7 A Ht
HWICB W IR RO E CHi- 2BV AE L TRBY, £
DR Fr % Tl & U= i 42 08 00 % R B AT L C R AL
TN LEDIBI T2

PLEDJ57 DBSA @il Dlasa £ X, 2015 47 A
WX AT 2 HREICE ST, 21 HfLorgil 7 7 U0 ki
B AR BEIKOHY 4T —< 2L T, DBSA LFEEHUT
RFEGERFHTHFEED MDY — 7 ay 7B LT

ZDU—Ivay T Dig KOT—=<E, #iEk Eo4To
E & 23, FCERAR CERILZED TR RS
720, EFT V=T R L Bl OMEChD. V=T
SELCSEOIRY, FEENT 7 U e, 21 RISV T,

5 3 BTG — ARl A — T O R R RN 0D S S A

FeREENS RAVUTIRNICER, D OBT T REEICH AT
HRESH BT HHALH A UZRTFUERB S, £z 21 fibfd
DOFFET 7 VAR B Ch, b oL, 61732
W7 OT R EE RN BN T v 7Y — RS IR
L EEN T MBRBLART LT e bl ko
2.

T — ay BT AEm O R, 0LV =T 7t
REBULE YT, 21 A OMERT 7 Uik B0
T, FLWERICEAA =2 T T4 T ICE- T, HLn i
FEHEDE BRIV RE THHEORE T F7-. BRI
VX, EORUNFBEEEEELIE, BURE R TR T 7 U sl
BOTHEEIZREL S OHD, fhx pgi LBl 215
U7 7 AT AFE DM D & DG i 2 15T

HIZ, TICAD 7—RIZEI T 7 ORENIRER ], bk
1Z1% ASEAN F8E DR, Lid, TEPEE (CoEAIET &
)= RELESE) ORBOZLIETEERTEOTIIARL,
7 R ER IS OHEME AR IR 2 BEE CH HD D TR s,
LORERAST. bbb, 20 LKL ASEAN #[H
DT, FEEROB A= T T4 7 o= R
BT 2 LR DI AL ERL TWHEB X HTENTE
%, LD THD.

1970 LI ASEAN #[EIZHWTT BV 7 —%
B O RO ALT-HSNZFRA L TIE, K EICBWT
BT 38 R B DA S N OV U FE SSE D BUR O 5
JEZRZ NI LTI %, HUgEERE ASEAN &) 14 (1
WALEZOHEEZHVIUE, A EZR) NEER SR
7722 T Hn5.

B HAAAE 2 0D 1990 A RICE W T, BE%R EE K
OBATRE R E IS oo TR EE ORI, SEEEOL[E
BEYEOBEZIT AN Tho7. LEEO L FEES KL
STHEN I B BRI 2 MDD Z LN EETHY, T 0D
ToDITFE IR EE R OBATREEREE O, #ERE
RIS T5EFE LOBERETHLT U ar e
A T) ZEBIASTL T E &R T

BATEOBFEEFEHNIC A TOLIDIT, T4V TH DN
DI R EE R OBATRGE B E DS, & EHRAL TRE R
BER 21t TSNS, 1992 4ELIMD ASEAN #%[E
i, HlE ASEAN O /172 A =3 T T4 7 1E > Ciidh
A ZED TVE, 2015 FRITITRFR AL EBIL. i
WA E RIS UE, et E 0% EEE3EIL ASEAN
DOEZH 1 MEICEE T UL, ASEAN O HiiE~07
TR ANEDIRBZETI0, AR, SLEEOZ[E
BAEORERIEICB O TR TRERBEREF S
272572, 1990 FFEAH 5 21 EALHISHIZ NS T, SeEE O
ZEEREZ T ANOHRFERIAL WD I REE FE KR
OBATRIFEREE O T, REMNRTEREG D447
HHL QO RS 12 ASEAN 720 Tho o720, filife

29
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T e

LTt A ztEd s ASEAN 54 E~OEEGE B K& T
Zllipolz.

FAT 7 7 U0 MRS 3\ T, USRS DR LIS HEA T
W5, FOMREN, SADC TH5H. 1992 4ED SADC LI
BRDEANOMGRIL, 1974 FITERSISNTZ, 7rrh-F A
FZE(FLS: Front Line States) Tdho. Ziuk, 7 7V%
B W TEBEIL TN =T 7L o Ml BE 23 S7 1% RS 72
WA FENSALIRNINZ T D720 D TR (T b FA) |
EERT OO THY, ZRRERBELL TOAE DRV
DThH-oT=. BHOMEL, Vo7 fif g0 LT
ot TS, 1980 FITITY v AT Z RN LTZZ A%
T, RRIEINZR BN B R T D T 7 U BA S g =
(SADCC: Southern African Development Coordination
Conference) IZBGE N, FIZ, 7 7UNITBITDHT /8
JVAASANBURBE L2200 C, TG AaEZ BB TS
SADC (k&= (B 7 7 VNI 1994 4. ).

SADC @, M¥xZ e = B Criah, %Ik
% L OREZ DR ISR E LI L7 WO A1,
ASEAN LFIBETHHEE 2%, ASEAN [ 1967 4FIZH S
TUTIZRT D ILFEEE LTSI, 1984 FITIERET
MRaGEZREL, 1992 FURIEIHSHAGEFEHREL
7z.

F72 DBSA %, £ B KITHUIEE Cide b oo,
SADC /in¥ E 4k % xt % & 9% MDBs (Multilateral
Development Banks: 2 [E£EBH 3¢ &bk E) T 5.

L7223 C, Hulmihs ASEAN 78 ASEAN 34 E D% %
JBIZB W TR LRI Z T 2701F, 21 ORI
T 7 VI M2 51 2 iR (b 88 ) R AR e B AR
BEONDIENBZOND. ZDXIRRIBEETHT T O
FREVRER | ONEEL TR ADIENTED. 2T —7a
V7 DR T T

2016 4 8 AlZiX, 7ube T TICADVIZ RSz,
TICADVIIZEBWTIE, 77U h OF RGBT 5 H AL
T VA ORIRANI2E Z TR STz,

H AT TICADVIZEWTh, Bl&kiE HART 7
TINAGFR T _REFELLT TICAD 57— BABEEL, 20 &
K72 7L LT, KAIZEN (203#) BT 7Y B~
DR EER L. KAIZEN (I, EAMICT B 7 U—%
HEEOREHRGBICB T TETHY, LEEN-T
KAIZEN Zit KOT—~<ELTRETDHEVIZ LT,
TICAD VIDKf sl 3 VTl A ARBHIIEARCT 7Y DT
BUHIT7 27 ) — R I D95 AT T 31k
EXETHLVOEMER > QO EADIENTEAS.

BIF—TIL, BAD 1970 LI ASEAN # [EZx)
LCHEML7 KAIZEN (ZBE3 21 0 Oref s sl s
n, T DT 7V A EN K UCRBROFIN 1 ) % R B
T DU BHD LD _HT.

ZAIUTH L T 7 UM HELIZ0N, Bs ez
LU B ) DR A& ThD . EH DT 7Y IAHER
SNRYARELTHDN =D, “Towards expanding and
Deepening Partnership through DFIs by Global and
Regional Cooperation”&\V\ )7 —<DH AR AR £
F—THY, 2016 4 8 H 26 HIZBHMESNIZ. ZDEIF—
A L7=01%, SADC-dfrc TH5D.

ZOBIT —OREERIE, L FO&RbDTHS. 5 1
(2, 21 R ORHET 7Y DRI C IV T, HEpERELLT
3727 — REGEEO R HENTRER 2D D LY,
ZOEDY 20 MR ITHITDRT VT REE LT RE R
ST DERDHEEZEZBND.

%212, 21 A ORET 7Y AU O F R IZ BT
I, BRI OEREZRO ALY, HUsE Y 1 52 5% F %
RI=TZLIIRDEBZBND. T, HIBHEEIZ OV T,
& EBUN O Wik D% & LT o MBS 721 TidAe<,
SADC (28175 dfrec DIH72, FLEEAIARSLPED &\ HiUsy
IRy N — I I3 R T RN O BEEPEIZ OV TH REGE H
SINDHZETIRD.

ZOIH e EERICAY, B — i3k FAEE S (Joint
Resolution) 3EVEEOSHINZ. TOWNEIL, 77V 04
T, M (T 8) N, R UNHUB ] DB S SR T D AR RT— 2 D
HEEE — BT &7, LHbDTHD.

7%, ZOHLFAIREONEIE, TICADVIHE#% (2016 4F
11 A 2~4 A)I2ARrx THfESIZE 3 BB
1T 24 (3rd Joint CEO Forum of the World
Federation of

Development Finance

Institutions(WFDFDIZE W\ Chimms oL 70, %
FbsMLiz. b, 20407 —~ik, “DFIs
Sustaining Relevance in the Age of Disruption” Céh->
7-.

INHOEEAEEER, BIEEHE L, SADC-dfre &£&H1Z,
KRR TR ARON T NEZ AR — T — 2y 7R Rk
W &S T R BRI (0B 7 L & LTI F 23D DA FE At T
W5, L EORIENDL IO XIS, 2O B,
T 7V HIE O ERIM A IZERLDDHHA VT LR
HOTHY, OMRTHRHIZRR2NEDTHS.

2 EIFAERE
2.1 BHHESFERILEER
BRA— T — 2y TR RIS 3 21 A O R T 7 U h
HUs (2B THDRL O THDEID T DI I
173 SERALICEI T 2T L O EEL, Hihe
ESIRAN (AL I IS AN T s (RIS oh - Nt NN )
D,
WAL R E L L0, St ass
BAZEL, HOPMUE S T2 REBD oAU (UL



T, A0 THD. ASCE, 1970 FERED, EZFEAL, FEEL
K OMERILD 3 SOEEDOHEE: (super-imposition) EL T
IR EE X ALV B O iR EBRLAL, 2000 4F12,
IRAERRE D 1 SLT oMt FAMm L. 1R
HAZOMIEH RITEEICEAL OO, AT, ZOH
DI, FRIERAL RO DUV TH TV,

INLOREHOFENE(E9), KT 2013 725 2016 127>
T COREEFIN R FEBLRFZBIT DAL OEFFEDON
RueEFNERTLHE, ERE R E R T o
olcELHHNS.

%1 o, k%, EFA (nationalization),
¥4k (Industrialization) X OME #H Ak (Informatization)
DOEED 3 DOEBLLTHAAHZETHS.

R CIIER LHLFEOE YL R IS BT 5 R &S
WD IENLT RSN TEZLOD, ZNHO KL, FE

FEOBSIHFITER L THRESNICL DO TH 2L E 2 5.

ZHUCHL T, EEEALWATLU CHERT2EELLC, EFE
(L OMEHRILD 2 5% 2, 3 oOEIEOEEEL Tk
PR HETAHPE BTSRRI R RGO R ERFFH-T
0%.

EZA, BEEKR O RIIE, W ST S ok
EREEEAMENRT D, 3 OOz 2T — L ThHES
WD, T =20, LIX, HOEO R AT L5356 DA iE
ZIBRL UL — M HEE SNVt a BT 5281080,
ROPIHFEA ORI AT DN ERHHEINDIBEOZ
ETHD.

EFbET, EREZRZEVIERE AT L0, EHiEK (A
EOMENZ T 288 )) DR EFGENHIMifEE KD T
HAE EDON—NZITE DSOS RL, E ORISR O
HICEBR RS, EVOIERRBIS AT AR E I NSNS
T —=LTH5D.

PEHALLIE, PERERELVIERBI AT L0, &LVl
%KD T« — B RDAEFE - I 78 &V D /L — LT D0
TR R R 2281250, R ORI R TS, S0 JF
FRBI AT AP EI NSNS — L ThD.

AL R R T, B, 2o ko7
HOHET = DL TRZS. TRbbIERbEE, HRE
E (empowered citizens) &) ERAIS 2T A8, B OJE
FFEFIRHMAEZRD T, HERES BT DTS
WEBE PR IR AR, RO I HIERE L, L)
IEEMBU AT AN ELHENDI DT — L THD. 728,
[HMERIZAEL SN2 D2H5 de jure KT de facto DFL
KO, R0 X507 —~0 1 5Th
2.

INE AT i 358, LR DL,

1970 448735 1980 4EfRITH T TREIS U7 SCRA AL
O, b7 T — (Toefler, Alvin) D45 3 O IGIE,

5 3 BTG — ARl A — T O R R RN 0D S S A

ROME L2 EEds, T¥ES, KOS 3OHittEn 35
DR TR DD Th -7 (F 10). ~L (Bell, Daniel)
DI TS FE, HRORE A R ETS, T¥EMS,
KO T2 (i) tE2 0 3 SO/ HE TR DL DO Th-7-
(£ 1D). mFEEbIS, RO %, BEEPLET D4
&, LHEPLET DS, ROWILW (BARRZRN AT Y
FEEH EV I CTlI e oTo) EEEZ LT 2D M
BB CTHEALHOTHY, FEFELOBXICRFICHRE R LK
HLOTHHES 2D,

COMEMITEEICBVTHLRETHY, Bl E,
Industrie4.0 Fal%, FE3E A LIREOPEE Fqc, A5
WCEDH 1V IREESE Ay, BANCLDH 2 RFEE S, ICTIC
TAH 3 RPEE MK O 0T, Al 2%5\C 155 4 IREZE M
D 4 DOEEMETHRZDHOTHY, AMIZEELOBIZD A4
IZHE B LD THS. £7- Societyb.0 1%, TSRO EE L ZHF
WAL, BEhs, TS, it R O A~—ME
20 5 DORETHADLOTHY, FFHICL THEEIZL
THILEICLTHEETHLOT, TNLEEELLOH
IR HE HU O SNTIL DO THAHES 2.5,

R—1 K12 (Baldwin, Richard) X, JH DT 30K
Vo BEmARMELC, 5 4 WEEEmimA BAL TS
(£ 12). 7o VRVEIORIE T, YAk, #@Ea Ak
KOS A AR F b mE AR BBICH » 72720, T34 P
WREEEPNICIRES LTV, — 75 1960 LU
TIAMMEIR L T2 Z IV EFEEEH B OT R T (7
7= AT U R URY D) 3 S, TITRE £ [E R AR S L0 i
Fr, St E O ER EEICE L, STEEOEE S
DHE T TERGPRER FEICBWTAEEIND S
1Z72 577, 1990 FACLUIT T VAL E T, it ARNC
A TEREIANEIB L2220 C, MMk e
NOMREL = hDT LN RY L7 (B R TN R
Y BHEATE. ZIICRY, SRR =y ME, T E R
BEEHI R L, ThoNEEICR#ELZ—E R I T
FTNDZ LT &Y, HEE D B T o m R E By 23

31

DHEIR, T rr— N VEFER Y N — 7 ISR SN Z 812705,

ASEAN %, BHUR TR TIC kg sn=7n
— VAR NI — 7 DR IIEIE L TR BALS . BT
FED ToT OIEFEZFIZLY, st ANGBIRL, NOBEZ
bleWEERra— VEFERY N — I RiELNDOH D
LEND. TRV —R TRV R) TRk TEBIEND
B4 REE M THD.

ZOEZITHEREEAL, FRC e — VAR T —
DB ITIE R AL TRELDTHHEEZD.

FFad S e R, 2SO RITHFFEO R L
b AT LR RiaEE s BT 5. Zaian
2T, BFL L OEHbE ST L= @& LTt Z, b
3 ORENEIVM B IR EES LR THEE0IT, 3 HOM
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T e

DOEEMENEEND, £T5.

EZFbed, HFE, bbb a2 A2 r
MATHY, EEOIFRENSFEM ORI EEHICRKEEET
HOEFEBES, REZREZOHY I ORI E-FF o
PR L EBITREEES B, TOEBEOHY FILFMIZ, PE
EDOTREDIE I BRI BEOF 2 R BE2 RITT. Lz
Mo T, BEOEEOLEBEZL I 1T TE T LA
FTHIEIC 2SI DTHD. B, EEDOHEOEEICS
WX, lFIXBUEF RIS EL T2 D THD. 1
WAHAFPREFEFLOHIRET ZLOBRIFDOT Ty T+
—AELTCORENZ I Z LB B D 1 SBRZZIh
5.

Sl WAt PR R T, EkE, Bk,
PEHEALEN S 3 DHOBEIEELTMNIIZIE X, TNHEES
L OPEE L O EEBFRE O T5.

%2 OGN, BRI, EECEOEREEWIIT o
FEEMERRTD 3 DOMET — 208, ZTNE R ORI
LEHITRIER T D, ERHZETHD. AXOFBICZLDE,
TREN, LTI REEBLZZTS. 728, Thtih
DL, i 2 AL TR T 510 0L LU TEIENS.

7ok, 2 AL RE L2 IZh, ZNENOR/RmEmIEET
FTHDTIIRL, IREEEELTIRAE Tkt T 22 LICiER
NI THD. ZOMEE, A0, BB, 250, i, =
1BD 4 SO YR BB OHER TRLIIL T 5. LIedio T,
SO TP T 51813, HBLE OO B 2R THY,
ZOHOWIMNCIBNTE, MiZRmIE, B L IR
ML L CHEREL TUWNDZ &5,

EZAbiE, 16 ik 21E0 5 18 i HIXoEZ AL s,
18 AL E1EA S 20 A IFHEOEZFC TR, & O 20
A XL O EF IR ONRICER A %T 5. eds,
ZZTRLUTWDIRENG, Sealk i@, 8L &L OV o J& m
DZETHD.

HZl 1 JmEsiE, FHEEZFORTHS. EFL 1
JREIEEIC 3 SOOI END. EZEMLT —1 13,
% T HE (sovereign power) Dkt ME% =992 T FHEE 5
DOHETHY, BiRTEREL L T B 65, EFEb
[—2 1%, BIBICLDEZE O EHEA~OHIRR (SLE(L) DRE
THY, BUEEREEL CILHIRE Elic72s. EFEE1-3
i, REA, 37205 ERFHEOFEORKRTHY, BUA
FEREL L CIEE R FAEH /2.

EFLFREET, BEREF(CORFRTHS.

EZMFiEsE, b EZ b, T7bbEp o E RE
Fa ) & DR DR TH .

PEALOBIHAIT 18 AT DO Z L THHERZBND. £
NLIKE, EZARE, B 2 ka1 SO /imed5
JREER T D obhlIG. TbE, 18 ikl 1En):
5 20 HEARHIFITNT TOERAL TUmE, KO 20 fhfd 3

LI DBESAL IR TH5.

PESEAL T RmelE, 7V=a/L7 > (Brynjolfsson, Erik)
KO~ H7 1— (McAfee, Andrew) DS, & 1 HEHRIFL
(WIRFFBIOBAL) (7 13) 128 T 200 ThD.

IR, ZoORROEELD FEERE, 7700
PEEAL T RO AIZ DWW T, Industried.0 w54
LW, ZLDRGDTF RSN TNDLDTHD. AT,
i 1 Rl A HALE LT, LN OIS K 43T &L Cnd. 18
AL I E DA 1L, A RA L, A28 ) 55
1 WRPEFEEMORHN (EHEL T-1) THD. 19 L
B, Azl e, AR BN )T 5D 2 FEEEMD
B (PESEAL 1 —2) TH 5. 20 AT LIRRIE, 7 —21k,
FORN AL 2 — AT Lo TEBSNDE 3 IRFEELE
i (AL 1 —3) DR THD.

INSNZEDE, BEHEALEE, #1L (mechanization) &7
2/l (commercialization) DG THL LI X DILSL. HEM
{LOBENS RO 8 DORFREIRZ DL, 5 1 IRFEEL
AT FEF TR IR OAL ORI THDY, 55 2 KIE £
THEE R R OBBALORHMETHY, T35 3 iEE M
5 % B (netizens, empowered citizens) $5[7 ORI AL
DOEHLTHLESNS.

HEA2 1 oA H LR OVl O AT &5 8 -0 00 pE 2 iy
1, IR A I & T2 8 DO BRI S,
FEAZIR T B, 220, L OB OB XL, 55 1 B
PR OV 2 BT E i ENOREEEMIZBITHHBL L,
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Analysis for Specific Personal Information Protection Assessment documents
in the Social Security and Tax Number System of Local Government

Sanggyu Shin*, Mayumi Sasaki*, Kei Sakamoto* and Yoichi Seto*

Abstract

In the My Number system, in the case of clerical work handling individual numbers such as local
governments, it is obligatory to conduct specific personal information protection evaluation by the Act
on the Use of Numbers to Identify a Specific Individual in the Administrative Procedure. However,
there was a report that the protection evaluation carried out by the local government was not correctly
implemented. In this paper, we introduce evaluation of PIA to local governments in Korea and
analyzed the relevance of risk assessment and measures concerning the all items assessment report of
the released specific personal information protection assessment report in Japan. As a result,
evaluation and inspection were not done on whether operational risk measures were sufficiently
implemented. There is a possibility that the risk mitigation measures on the handling of the personal
information file including the personal number are insufficient.

Keywords: Specific personal information protection assessment, Protection of individual privacy, Risk
analysis, IS022307, ISO/IEC29134
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A Study of Public Building Order

- Abstraction of Issues from the Viewpoint of Fundamental Theories of Artifacts -

Satoshi Yoshida"

Abstract

The role of orderers in construction of public building is important, but there have been some problems
about that in these last a few years including Olympic facilities.

Construction is so complex because of many elements and processes that are in the different industrial
fields, so it is difficult to fix the way to order buildings which has own various conditions. Therefore,
discussion of this topic has not developed enough until now, and it is necessary to consider that
immediately.

This paper explores the points of public building order system in Japan, and to study the issues about
that system with fundamental theories of artifacts. These fundamental theories are useful to
understand characteristics of issues and direction of solution. Especially, the theory of creation process

of artifacts shows the important points of issues of order system of public buildings.

Keywords: Public Order, Design Process, Order System, Artifacts Planning
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Private information protection management level evaluation survey for
public institutions in South Korea

Sanggyu Shin* and Yoichi Seto*

Abstract

From October 2015, the number law was enforced, and the citizens were notified of “My Number.”
Beginning in November 2017 full-scale operation of information cooperation began among local
governments via an information provision network system. Personal information including “My
Number” is referred to as specific personal information. In local governments and other institutions,
implementation of specific personal information protection assessment was obliged as prior
correspondence to affairs that deal with specific personal information files. Based on the evaluation
report issued by the municipality is necessary to analyze, whether the municipality or the like is
appropriately implementing the protection evaluation of the specific personal information prescribed
by the numbering law. For this reason, this paper was investigated with reference to the personal
information protection management level evaluation for public institutions in Korea as a reference
material to see whether the analysis is correct.

Keywords: Specific personal information protection assessment, Protection of individual privacy,
Public institution, information protection management level
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Proposal of Cyber attack and defense Exercise system CyExec
composed of ecosystem

Yoichi Seto*, Ryotaro Nakata™, Shinichi Toyoda*, Kumi Hasegawa*
and Sanggyu Shin*

Abstract

Cyber attacks are becoming active and sophisticated. There is a shortage of security human
resources corresponding to Cyber attacks, and human resource development is an urgent task in
Japan. In this paper, we propose Cyber attack and defense exercise system "CyExec" based on the
concept of an ecosystem which can jointly develop exercise program in practical environment using
VirtualBox, Docker which can be easily installed by higher education institution and small and

medium-sized enterprises.

Keywords:
training, Virtualization technology
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ISO/IEC 29134:2017 BEDTS5A/\—EFM~<=1TI

DFAF

WATE— BRAJIASE oz KRR
Development of Privacy Impact Assessment procedure manual

conforming to ISO / IEC 29134:2017

Yoichi Seto®, Kumi Hasegawa™ and Ryotaro Nakata™

Abstract

Privacy impact assessment (PIA) is effective as a prior risk assessment in order to appropriately
construct and operate a system that handles personal information. ISO / IEC 29134: 2017 on PIA was
issued in June 2017, and the development of PIA manual conforming to ISO / IEC 29134 was required.
In ISO / IEC 29134: 2017, Due Diligence, stakeholder engagement and risk management were
explicitly stated. Based on this analysis result, we developed a PIA manual reflecting the
requirements of ISO / IEC 29134.

Keywords: Personal information, Privacy Impact Assessment, Risk management, ISO 22307: 2008,
ISO/IEC 29134:2017
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Interactive Sink to Detect Living Habits for Healthcare and Quality of Life

Hiroaki Tobita *, Yasuhiro Maida *, Yoshiki Eguchi * and Kayoko Terada*

Abstract

We have developed SinkAmp which detects living habits (e.g., hand wash, face wash, gargle) from the
sound of water flow and talks interactively to users through synthetic sounds. Healthcare has become
an increasingly important issue recently, especially for the elderlies. In such situations, a monitoring
service is one of the solutions to watch a target person continuously through a camera and report
whether the person is healthy or not through e-mail. However, camera-based monitoring makes
people’s activities limited, because the camera becomes a mental barrier to people. In contrast, our
SinkAmp is set inside the sink where people wash their hands and often drink water, so invisible and
ambient monitoring is possible. This paper describes our SinkAmp focusing on its implementation and
initial evaluation.

Keywords: Interactive system, sink, healthcare, quality of life, machine learning, support vector
machine
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Content Analysis and its Evaluation of Restaurant Recommendation Service
“OAISO” based on Web Data Analysis

Miyuki Nakano, Junichi Ohno, Yoshito Kamihara, Daisuke Goto, Hiroaki
Suginaka, Masahiko Suda and Keisuke Sone*

Abstract

Recently, many services so-called "Right Now" applications are significantly required. These services
provide information made from the various Internet contents. In the metropolitan area, a lot of
qualified information about eating and drinking places, such as the type of food, the price, the place,
availability of vacancies and so on, are expected from both these providing the meal and these eating
the meal. We focus on restaurant search and propose a service called “OAISO” which can provide these
qualified restaurant information easily and instantly. The current restaurant search stores a lot of
information, and users have to choose many options (price, distance, type of meal) before users reach
the reservation screen. Therefore, based on user preferences based on simple input, we report on the
method of narrowing down the information amount of restaurants in advance, ranking, and
recommending them. We also propose a technique to extract data of a specific area from the huge
restaurant information in Tokyo and a method to assign appropriate features in our restaurant
database using machine learning based on the data. Then we show our service system and its
effectiveness.

Keywords: Recommendation, Restaurant Search Service, Features, Machine Learning
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Enhancement on the Physical Properties of Signage Robots

Masahiko Narita *

Abstract
Authors have been proposing the active sensing using robots that realize collecting, analyzing, and
utilizing human related data. In this paper, in order to obtain further effects, we report that we
prototyped the "joruri robo" which embodies the face and arm with reference to traditional model and
technologies. We will also explain demonstration experiments showing its effectiveness.

Keywords: Robotics, RSNP, Signage Robot, Embodiment, Joruri Puppet, 3D Printer
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Professional Human Resource Development Model in Higher Education

Abstract

This paper describes a novel model of education program and curricula in higher engineering to be
employed in ASEANSs and its related countries. Our investigation and research program consist of 10
universities including University of Brunei Darussalam, Institute of Technology at Cambodia,
Institute of Technology at Bandung, National University of Laos, University of Technology in
Malaysia, Yangon Technological University, De La Salle University at Philippines, Nanyang
Technological University, Vietnam National university, and Advanced Institute of Industrial
Technology in Japan. Our team made an MOU to conduct investigation to create a standard model of
higher education program for engineering professions between 2015 to 2017. In this paper, we propose
and introduce our invented education program and curricula, example of course in information
technology and mechanical engineering, evaluation through questionnaires in external organizations.
The proposed program consists 9 years program through high school to graduate school, but students
can join in each school based on their needs. The contribution of this paper includes these three points;
the proposed model is related with a human capitals development model to complement the existing
engineering professional education; schools provide professional education program to execute
effective learning; and the proposed model enables to be employed in current various schools easily.

Keywords: Continuous professional education, project-based learning, engineering education program
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Schools Internships and PBLs

P-High School
(3 yI‘S)

Internship 1 (in Industry)

Internship 2 (in Industry)

Internship 3 (in Industry)

PBL on Basic Technology (in school)
PBL on Teamwork (in Interschool)
PBL on Technicians 1 (in school)
PBL on Technicians 2 (in school)
PBL on Industry (in Industry)

PBL on Innovations (with Industry)

P-Undergraduate
(4 yrs)

Internship 1 (in Industry)

Internship 2 (in Industry)

Internship 3 (in Industry)

Internship 4 (in Industry)

PBL on Basic Technology (in school)
PBL on Teamwork (in Interschool)
PBL on Business (with Industry)
PBL on Technology (in Interschool)
PBL on Leadership (in school)

PBL on Collaborations (in
Interschool)

PBL on Industry (in Industry)

PBL on Innovations (with Industry)

P-Graduate
(2 yrs)

Internship 1 (in Industry)

Internship 2 (in Industry)

PBL on Teamwork (in Interschool)
PBL on Business (with Industry)
PBL on Technology (in Interschool)
PBL on Leadership (in school)

PBL on Collaborations (in
Interschool)

PBL on Industry (in Industry)

) PBL on Innovations (with Industry)
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PBL and Major Competencies Specialized
Internship Competencies
Internship ° Communication | ® Problem
skills Solving
° Documentation
skills
[ J Technical skills
PBL in | ®  Communication | ® Modeling and
school skills systems proposal
®  Team activities | ®  Analytical skills
L] Management L] Research
skills capability
) Problem Solving
Interschool ®  Communication | ® Modeling and
Collaborative skills systems proposal
PBL ° Team activities | ® Social sense
° Management ®  Analytical skills
skills L] Research
capability
) Negotiation
skills
(] Problem Solving
Industrial ®  Communication | ® Innovative
PBL skills concept and
) Team activities ideas
L] Marketing sense
® Social sense
) Business sense
) Problem Solving
Technology
Technology PEL | Internship 4
' Basic Technology PBL
Internship 3
Human InterEhio |:| Business
Business PBL
Internship 1
[ Teamwork paL |
Society
X3 PBLEHICEET 208~y
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AR, HMBRRAM B A ZR T 57D & E K
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WEEIRRE ) DIEFINFTREE 72D,

SE X
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Analysis of Indoor CO2 Concentration and Respiration Induction
by Music Control

Motokazu Moritani**, Kensuke Miyamoto**
fkk

Norifumi Watanabe*,
Kota Itoda**, Junya Imani

Abstract

It is reported that a high concentration of Carbon Dioxide leads to a low attention span in human’s
intellectual activity. In order to improve these attention span, we must quantify the diffusion of CO2
concentration from human breath. In this study, we have measured and analyzed the diffusion of CO2
depending on human positions, the distance and heights in the indoor room by using simultaneous
multi-point sensers. Furthermore we control the amount of CO2 emitted from human by music. The
experimental results show that CO2 coming from human breath diffused the room regardless of
human positions. Finally we indicated the possibility of a respiration induction using monotonous
music.

Keywords: Carbon Dioxide Concentration, Indoor Measurement, Multi-point Sensing, Respiration Induction
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Characteristics of the Values of the Future and Work of
Persons Interested in becoming Adult Graduate Studies

Kiyomi Miyoshi*

, Tomoki Kawasaki**, Yuko Minami***

Abstract

The purpose of this study was to examine the characteristics of persons interested in becoming adult
graduate studies. We conducted a survey of items that are values concerning work, thoughts of the
future, satisfaction with the current work environment, life career interest, social support, thoughts
on educational background. We analyzed the differences in those criteria regarding completion of and
enrollment in adult graduate school, persons interested in becoming adult graduate studies, and those
who are not interested in becoming adult graduate studies, using the analysis of variance (ANOVA)

and discriminant analysis approach. The results suggested that persons

interested in becoming

adult graduate studies are highly conscious of autonomous career design, high recovery to educational
background, and have low stability-oriented toward the future. On the other hand, there was no
significant difference between satisfaction with the work environment and the perception of social
support. In addition, it was suggested that at the time of graduate entrance, importance is attached to
securing time and economic prospects rather than understanding of families and workplaces.

Keywords: Adult Graduate Studies, Career Design, Values Concerning Work, ANOVA, Discriminant

Analysis
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Learning Analytics and Visualization

Ayano Ohsaki*

Abstract

The purpose of this paper is to serve as an introduction to Learning Analytics and Visualization which
is related with Big-data, Artificial Intelligence and design. Learning Analytics is the measurement,
collection, analysis and reporting of data about learners and their contexts, for purposes of
understanding and optimizing learning and the environments in which it occurs according to Society
of Learning Analytics. Learning Analytics is a huge concept. Therefore, I review the study field and
practices of Learning Analytics and Visualization from the perspective of Technology in Education,

Educational Engineering and Learning Sciences.

Keywords: Learning Analytics, Visualization, Technology in Education, Educational Engineering,

Learning Sciences

1 [FL&HIZ
ANEOFEEN o TERS AT #E S HTL, ZI0DH
WM RERIHET DT —=7 T FU7 47 A (Learning
Analytics: LT, LA) 23, BHEBIOEE OEER TR %
OO DH. O = IZIL, LMS ( Learning
Management System ) X° MOOCs ( Massive Open
Online Courses) 72, ZHEHRZTOA L X —Fy b
Ea—2OFAMEESI, SHTOxtGREieb - EHous T
—IPREBEICEBSNDIONT o2 b5 (1],
HAMIZIE, LA Z2E4R7T—~EL-EREY2 SoLAR
(Society for Learning Analytics Research) 3% 2L,
2011 412 [#H BE 2 % LAK (Learning Analytics and
Knowledge) D% 1[I 23BHAES L C LA, FE 1RO
faflT, TOBBIIR 2 [TRE > TD[2]. AAREN
TiX, LA &2 W ToOFREDN, 20156 4 @ CIEC
( Community for Innovation of Education and
learning through Computers and communication
networks) RFECORFEI T —=2 T T F VT4V ALHE Y
FUK], 2016 FEDHE AT MERFERICLDRER
T I ZRRIRIR AR L KB 2 7 — Z DR i 78 34
BREE], 2017 RO B AEE TP LORER CETH
BRI DT —=2 7 T FVT 17 A, 20184FFE D1
WA COREIF— = VT F T4 7 A LT
JTHEATSNTIRY, LA 13 L7 B S Tt sens
RBIEFHEALL TOD BB O—>THHZENWLNTHS.
ARIBICIE, REBERE N EOHEMMEEL By s T —

Received on September 14, 2018

SR, AL, 7 A OBEFEREL T LA BN 028%
HIEd 5. 2001, # 2 BICTHAENT LA Mo
BESERITUZ 4 4L SoLAR ([CH#iSh iz LR &
UMD LA 281, 5 8 T T LA OWFJEHHI2H#3
9%, 20 LT, LA O REROFEF AN THI2d D
TEERRT D20, # 4 BCTEROAIELE, 5 5 =
ICCHEREA~D LA O AIZSONC ORI EFIEENT5.

2 LAEIFZITH

LA OEFRICHOVWTIL, LlChiT - ER S E SoLAR @
PR e ORE LR LEHELOTD O, FRELED=
UTXRAMIOWTOT —HDOHIE, ILE, 75T, LR—])
Db — R ebolsnTnsI8]l. LasL, #1ix
SoLAR DiEF#AHIF 72 £, TR0fE{EICMERETE A
T, HESFEEVLLEDIORIEREMELC, LI
BN 7 =R 73U, EDEHICFE  HE MRS
NDWENTET 5538 ))& LA ZEZ L THb.

LA SWOMLENERSNDRIND, #E 7B T
X FPE T — 2O KRERBLORGlieo T, 2
Diz, LA LD TEVEER ThHAIAE T —F~ (=7
(Education Data Mining: LA EDM) & LA OJRFIA, L
LIS RAZTHID. 2SO IE S A A, TS EFE
HIZ B BMLE T 20N BT 22 e A (1 7 I W 2 5 A
FexAT72 5> CDHLOO, EDM 1 H B Sz % Ra B
L, LA T ARIC LMW SR 95 (4] [5le7es. w6l
128DE, LA ORSIIR DI 7 4 BLE TS Q0D

* pEEHA KBRS, Advanced Institute of Industrial Technology



114 KIFELTY

(1) FEE L

LA OfEFIL, HEEN DL DI AW
o, BUCHIEEBTS - efis ¥ 20T, £, IR
DIVNTHFRIAENL THDOTIE L, LA 132528 EH 2%
DT R TAFJEREIR T %,

(2)~NTFT ATV, <IVTFIRTH AL

FEFEFOOLATIE, HEEOBREOIR L i
W) DT, SESFRFEIRDOEI D TH A LD
B e FIEE R OAZERHI 5. (hIK)

(3) 7 — & &)

LA TiE, SESERFEOIEEIBVCTRE, ARk
ENT=T —FERWD. T—XORFE AN OEEE
BN~/ EEF TIESETHD. ThbDT —H
ML RIE, I8 A g 58 B TH
WHib.

(4) Ar—Je U7+

BBEDT AN LT, F—ZDOFHE L 8&I1T
KIZ2po TS, ZORER, SESFARTEE O LS Al
REIC2D, RWNCOT=5 8 QMBI M8 2803
AIHRICR .

LA #F7E13, BEE Y7 7 — 2RI T 5L DICRLT,

4 SRRED AT — VT —HEXRITTHHLOR, TNHOT
—HEWHVAT MO, T — 2% T DRl B R
RELIGITHT-5[4]. 8510, LA 28 DXHICHE HEF:
FHIXRITTE AT 20D ZEBIFIE DX L7025,

FEiz, HEOT —~b, FEHEORaY 7T UNEZ T
LEDETDATE T, B E ~OE AR R R |-
EDIULIINANET IV, FEENF =T 2 ]FET
NTRE, BRa b OB 5[],

LT, LA THbhbT —2I%, ()T Ak %
DEFT —2, QT X ANEDEM T —4, B)VHE 4%
RE DGR EDOENT —4, (4) (PIE) LAR—, %
T =L ORI T —4, (5)LMS < MOOCs D%
WAT LARHEH T — a0 ab—varFEous 7 —
2, (B)HRH - IR B 72 & DR T — &, (DT R%ED
FHEHOMBE S, KRB REORE T — 47280
Z11)E, SR OT — 20305,

3 LAMIRDEIMA
3.1 BEHRBIIBITAHAHE

HAIZEBIT D LAWFEDOHIE L TRB 2 WO, @5 8E
BB T DR THD.

Bz L, g BT, FLLERICRBWTEREIND
& Ese, BRI, ZEDOHFRI, 42—y~
DBENIRIL, 2B OT L — ek, FAICBET DR %

IREWAE R G LT KR RE T — 2D, SRAEDRE
RREEE AT T MLz, 0 LT, HEZE~ITH
THIEERFIL, BMEERIHIX, 3 FRIIMETIC ey
TTUNTLTEAEDK] 40%% TRITELHIERE, i
TR Lo T—ED THIPERER S D F 3 IREE DT T /AL
FHETHHIEER LI, BT, LIRS %RED
EFIREOHES T a2k, ~AUT Ry NI —728>T
T LT LIFEBIRES L CND[8].

P E 91, MEHE#E T EMICHVS TN
D, ST OREES ARSI QTR ZEREE T — b
DOHMBEERT —F &R G, BIENT V7LV E Ik
(Latent Dirichlet Allocation:LDA)ZE-SW =Ry 7€
T VERIN AU R E R R LT, BGETIE, 9 0% 6
TEOT =2 L, filithEhiz 170 DRy 7 ~F~1
LT, EREMET O R, T IiE o2 Y
DHEBSI, NV VBT MZI D AR ERMIZIZ AR O
EEISEALIZLDOTHHZEIRENT-.

SHIZ LA OFEEELT, JUNKRFETIE, 201642 A7
==V T VT I A R A —F R E L, K 19000 4 D
AELHI B 8000 4 &%t Gl LB us OEEE %
70, ZOREEENIMERL O D10][11][12][13].
3.2 WEFEHREICEITHAME

WIS S E 2 LT LA 13, BT 520
FEEMFIERARTZ D70, FIFEHEHEICHITH LA I
DHFGEZE E DITHED TOT IRV DR DL TH D
LIRS TS, LnL, 2016 4RI, B OFERILOD
DHELT, FET —2ERGE AL T, 7 — 212K
S ME 2 DITEAELED TR - JEFE 72 F O TG 432
BT DL, SCGHRREENLROLNTEY, 4% LA ©
NS IR T HZ s NS [14].

4 FEXEOEOHOURIEHEELA
411 FEXEOROHDOAHFIL

2 BT, LA I AHOBERREEIET HIENERS
NHZEER A~ ZOME |, LA IO EodEbh
HUBERGDHT-D, AIFAENEETHLEINTNS[4]. L
ML, HEBIOEE TR HRO AT ki, LARF
FEDCARLII T Z N ETEEIRFIE M T TE T,

Bz iE, ZAHIE,B] 0 TIiE, KZETIThh:
PBL(Project Based Learning) D fEEL T, 2R ENE
HNIIEEB OMED FE L D> S EET A2 L5 KBTS
728, Sy HIRPLCH AT HERE T2 & O W A& A AL 3 BT
EEEHT 7V —ar B U, YiET TV —vaiid,
FERE N ERE L, Tur e NER A O v
— YL T EHEHEL, AR — DT AR BT
DERETGL T, R LICERTDI 2 FEILT-.
RETORMBIAT 727 7 — NI OfE 5L, M%7 7



r—ar OFAE L, IEEIRHC U EEA EHRL T
o2&, i OIEER— AL MR L 2D H 4y OIEEA R
LWl ED R E LTz,

KZK Inelix, BHE#EEZ T —~ I, a0 ME&%

S, FRHICHREVOIER TR ZONDZENHHZ LA
%ELT, avs ]\'?“/7"@1’%2&?7‘}“/%%.5%%%%1/7‘:.
YL AT LOFHMEY, FEEOMEDZWL, #ioTns
%é\ﬂi%@ﬁiﬁi‘ftu\%ﬁ@a/\of:ﬁ%%7$ﬁfh@‘é74
— RN I E 5.2 BRI T-. PR TOEBORE, 2

FRRE LS AR AR O W H 1T, T E D
DERIZONTEE TEDIDNTRD FTREMAVRIRS LT,

412 LA ETE[HR{E

LA OERE2 LD FIEIE, b—hvy 7 O O
I LED T = AR R TR R R HI T
WB[17]. FE IR OT-D OFE R AT 7o -
T, LA WFEEL COEH ARG &L T =D DRF5E0 5,
ZOFTRE, HASNEA LT EERN 5.

M) INEA 1811, RFHTORIBRIELE X+ T HE TO
LW R B O IR AEOR— 7 U A R AR AT
LCUVKZEIE, FAENRSEE 2, HOHRROATRMNE
1;%?“7 REPEZFRL, BRSRA70 R 28 I L 7= K22 4E )

DFBRF DD LT N AA L TORHALS AT 2%
*%ﬂféut X 1 ST CRRES N AL T EE S L
72HDTHY, FODIATET RISAAINFRSIND.

FRRTEBELEZVDIATEEDT RIA R
BLIOWE
n:n;m-nutst “:ﬂhtt#ltuflmlsnlr
EOmE. =S
6. 'lllb':l. L EWWTL &S,
MOEORBER/IT. AFCHNTSAREL>DDENDEIVTL LS,
FALSETHRMOEAY BLESETIRBOEAEY MOOFEENCTSEROEAL
L By sl
BEENLIAS
N—RAEBHFEER - FEDHR - BHNEED
!li’-l‘f.'illﬂ imad l"ﬁit
=% Ll
= 4
L L) ) L AEATERES L 1]
HEES aned

10 [ INED DR U7 wl R b 441 [ 18]

WHEED9E, TERKFOT VT 4T F—=0 T HE
TITONIIERANEE OB AL, ZINFEICLDE T
TR DEZIALT —Zat G LTt EiTo72. TORERIC
R FEEALEE R hT — 275381 (socio-semantic network
analysis: LA F SSNA) TH M3+ 56Y — /L ThdH
KBDeX[20][21]% v 7=, SSNA I, 28 & DOxfahd i
BINDHFEOLFLBMRICE B L, gy by —2% ik
T 55 THY[22], KBDeX I3, % ELI-fEHRE /—REL
THRE DR TP D PED B 24T, () 2 D XSk
RT— 2% m LT DZENTED. YrEiFZETlE, HS

F—= T VT 4 7 AL RO UL 115

NTEAEHL T, o ofERAE K 3 0w 774kL, 23
2 =T A BRRO WA DEOFEEEHME T35+ C, Zhl
DA FAEDR A EL QDI EE R LTz, 2B DR R
b, B EE T, HHiNaa=TERO X EE1T-
TWBEEF VRIS U=,

2: KBDeX D mifi[21]

BoEAFRLE (H#h)

K 30 aR=2=T  OWREONEEZET OB o E[19]

Hattil23]i%, B O Hr ks LA AL TSHITOHr &7
AARBGIHTEREIEND FIEEANWT, L5255
RO%h R w22 R AT, BEF5E TITEE O
RN BE 52 52BN EZ TN R E (D) | EFEER
DHEAE CHAR LT & T o7, SbIC, FHSh-2h R84
AT AZET, TOERNEVHIDZINAL LT Fe
LS XD EXETHZ LA B L. Hatti 2342
RUIZKTIL, ZOERNFINGZ DO, AL
—RA=Z—=ZREL KD R, REER O TREND.
B z1%, Hatti[23]L0 51 L= 4 TiZ, figBEI3h 8 (d)
23 0.29 THHI=W, $#HE 0.29 Z7RL, A—F— L CrXl i
@?ﬁ% IZXrEns. R ENFLUEME (d=0.4) % kA5

LFEE OFINCRE B 52 BT BV O
%BI INBEEND.



116 KIFEL)Y

e 0.027 (1)

i 881t

A AR 5

; — KR 161

> —— 2RI 295
HREW (4) 105,282

4: Hatii 2MELR L7 AT A 51[23]

5 HEADIADEA

LA ez RET o7 IcfibnsZéa BiE+ L L,
EDINCHEITEANT BB ICED — 2 L7205,

55 3T C, KB LA OFEEAE L THIZ& T 7= Ll
KRFETIE, 7VXNVHREEZFIHLZ M2B (521058
KR AT K [24)EBRFIEA L TUVA.

M2B(%(3) 8 8L %5 1%, LMS Téb Moodle,
RN—hr7 VA A7 L Mahara,7 P X IVEHEEL AT A
BookRoll THEREI TRY, REFOEEFICILT VX
NHREOFARIREY T VA A LTHHTTHZ LD HE
D, B2, FEOMLHM LT OREDOZH LN
TWDT VHNHEREOSN—DFRICHESE, X—U% ]

BELCWAZ I EOHITG U — ey 7M1y 2 L i
? PC 7 I7UY RicFransd (K 5). Hifilitoe—h~y

TEFHTHZET, HENBBWTWNDER—T L0 Fiid~
— Uk S DZMEDRNCTODSEE, BT
WATBEME NS DT, DR —RE BT D7 EDOTEA N
" HeE72B[25].

R—JES
AMKY e 3-Z37%ATA (]

P

W FEomsEs—

B xsoms~<—

6: M2B (72-1F) 3 27 LT w4k 11 [25]

KUF[26] DWFFETIL, ITHEH ZHED T =
BT, mz%maﬂﬁfﬁﬁ%%uu“ﬁuﬁﬁmﬁweﬁ%&)éL
T, ¥ 6 DI MRS O W LA R R LT

6 1L, FHRafieloRl R CRENICRTET L
HCTHY, —HALO@E% TR ELILTRT, SHict
*%%ﬁ'é@%ﬁﬁ@%%—/)?@v&w@H%%%J&LTE%T“%@%“&’
%(27]. — o O, ORI E R O BE T X

it
WipET
FATINE

FHE G D A
EAs~GR: e HOf A EEE
BURL e wEHT

Eikant
A
lv.h

W ldi—
sithER G

+
FRIEE bl }77 R
T4 pil o T,

lw.6

50 JFHAEE O AR AL B [28]



E%XDI _I
[@cie0i0:ee)

ﬂo<,@|n|
OCTCTIICTICTOODT
ccool
|:|

(o] leclece
%%'
Qo
:

(b) 55 8 BED S AT i
B 7 Fbk & E O MGRF H O Hr s (28]

N5, K6 TiE, 1RO —F—RNEREE T IBEEEIC
LT, RELWEB CHATEDIANZHm=od 0 28 2 Bk B D
BREL L CT=NEEN DM T2V ER TTENOEZIIRL,
SEHMENDIED D EN T TEIN~BEZPEH L, ENNHD=E
IANEERSEN ST D | ERBLIN TS, UL, 2 B H O
AR, BERET NN DM TN EN TS 12 B B, #
% 3 BrHOL UL 2 TRT. Z0JIIZ, X6 T FALIC
HETTE, KOFELWIBHE L Co TG 2 ek 35
[HRE ME Bl D ([28].

MEEAFIECIE, AT ES - REEEFH L CEb o8
FH ORI IRIE W USSR, BN E0BE%:
ERLEHRFHIR>TORNWIEEZBONIIEN, Hbt ik
%w_ft% R % OMEA A B RS nT-[26].

T, bt &8 T 0 R ORFERIZ U D Rk R
VLD W EAT T HE B, WohFiTE Bl 2 o0 Fni il iz o

T, FEBENRB D OLOHGEE TN —TIIFLTDBIE
72T, iR I bbb & kA R
?‘é*ﬁﬁf’ﬁﬁﬁfﬁﬁﬁa Ishi-[28].

B 7 (a)iZ, K- (L (28] DBF5E T RIS FLT- bt BT

DOFRERTHY, = DOEBI~GEISNI B NEEE R4
ThHDH A, B, COFFTTRLUZLDTHD. IBIREFTIHT
DEFRN DD ERA~OF-TRNEFILIT LS TS, K 7(b)
X7 NV —TVEEN D HTHE S THY, BENDO—D>OBE 3

F—= T VT 4 7 AL RO UL 117

L DOREEESIHTL, O OFHE 20 2 G w4 b5
TRL, 2ENFHALIZGEEOHRNEATRENTZ. K7D
SLHIDE E 1S, X 6 LRI THD.

6 F&OH

ARTTIE, AZRERENEVEMAEEZL YT T —

SRR, AL, 7 A OBTEAEEEL T LA @02 %
H E’J&Lf: % 2 FICCHAENT LA BHEOFHE 525
fTL7z 4 #23L SoLAR 1T #ES 7=/ SC B L ORI
LA Mﬁ%éﬁt %5 8 #IZT LA OBt EI AR LT BT,
LA DR RAIRODFENALNL THIZD DI Ea i+ 57
W, % 4 BICTEROAE(LE, 55 5 TICTHE~D LA
DI ALZOV \T@*ﬁd%ﬁ]%fn)l L7-.

LA OB, REHAMICHY, HRTF2 IO« 7
F Rz ITIls fﬁ@é%fcﬁé%\é%#ﬁﬁ\iﬂé. F, NOE
JREEZTET DLV LA O DS, AL
O ELI=T A D BOIED, B b a0z
RER R ENS.

ZE Xk

(1] #&HIEH, “©7—=27 T FVT 17 A FEE )
—ZE T URATIESEEOFEBRICAT T, 1EH
LB Vol.59, No.9, pp.796-799, 2018

[2] C.Lang, G. Siemens, A. Wise, D. Gasevi¢,
Handbook of Learning Analytics — First edition,
https://solaresearch.org/hla-17/, 2017. (visited on
2018)

[3] 1st International Conference on Learning
Analytics and Knowledge,
httpsi//tekri.athabascau.ca/
analytics/, 2011.(Visited on 2018)

(4] RHEL, LR, “HF IR, §~:‘/7‘-7ﬂ%
AV A, BE LY, BAREE L2 GGE, Vol.4l,
No.3, pp.199-208, 2017

[5] G. Siemens and R. S. Baker,

and educational data mining: towards

“Learning analytics

communication and collaboration”. In
Proceedings of the 2nd International Conference
on Learning Analytics and Knowledge (LAK),
pp.252-254, 2012

6] HHEEZ, “T—=7 T FVTAIALIMHY,
CIEC, 2> ¥ a—H&>=T 2/ —3a2,Vol.38,
pp.12-17,2015

[7] EpEEE, SRR, “EERRRICBIT D KT —

LR ASIHERBOET AL, BE VAT LIEHR

ek, Vol.33, No.2, pp.94-103,2016



118  KIFEL)Y

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

IR, BHFNG, “SXAUT Ry N — 2L 8 A E
FARIBHERSE T NV OMEY, HARZE Lraih 3G,
Vol.41, No.3, pp.271-281, 2017

ki Sk, KRty IRETIE, BrEET, ST
f, YIS, Py 7B T O TR ERHE 7
r—bhO B MEIROGHT”, HABE L GE,
Vol.41, No.3, pp.233-244, 2017

H. Ogata, C. Yin, M. Oi, F. Okubo, A. Sshimada,
K. Kojima, and M. Yamada, “E-Book-based
Learning Analytics in University Education”,
Proceedings of the 23rd International
Conference on Computers in Education,
pp.401-406, 2015

T IR, BRRUA, BRIEG, KRR, B Hat,
RAMRICER, IWHBCR, NEHERES, “HEe YT
—2OFNE NS T2y OERESH, B
AT ME#RFERE Vol. 33, No. 2, pp. 58-66,
2016

TN, “KRFFE BT ET—=27 T FIVT7 17
ADEALWITE”, A ARZE T2 50GE, Vol.41,
No.3, pp.221-231, 2017

AREH—, RARGE, BOHER, “OKRFITBTS
BIERREDT —=0 T T FVT 4R, G RALEL,
Vol.59, No.9, pp.800-805, 2018

BRAREZ, L, “WEHEHAEICBTLT—=
T T FVTAVADRLE - FRA 7R TROVFED
O m KB W1 D e R— b7+ UATE A
DREHD", AARBE L 2w 3GE, Vol.41, No.3,
209-220, 2017

H B, N, \EMSC KEEIT, PR,
A2, “ProBoPortable: 7'y =/ NE¥ | ZH51T%
oy RREAE AL DR T = T DB &
A", BAEE ToE26 3RS, Vol.31, No.2, 2007
WSS, A FFDh, R n s, SRS, “FRV O A
{fbic ks fEfE o fitafRinLicas 7 b~y
WGP E ORI, BUEEH AT LE#T2, Vol.
30, No. 1, pp. 42-53, 2013

R. Baker and G. Siemens, Educational data
mining and learning analytics In R. Keith
Sawyer(Ed), The Cambridge Handbook of the
Learning Sciences 2 edition, Cambridge
University Press, pp.253-272, 2015

HWR N, 7e7eind Lz, MR, BB R EE 2
Wi AT 23 AT LOBR LI, BE AT A
Tl #7456, Vol. 33, No. 2, pp.104-109, 2016

W EHEZ , IR RS, T, KIEELY), “FE
PR3 D AR AT — L AR L T2 T —

=Y T T TIVTATAOR”, 5 34017 7 VAV AT I
VR A MB2-3, 2018

J. Oshima, R. Oshima, & Y. Matsuzawa,
“Knowledge Building Discourse Explorer: A
social network analysis application for
knowledge building discourse”, Educational
Technology Research & Development, Vol.60,
pp.903-921, 2012

KBDeX. http://www.kbdex.net/.(Visited on 2018)
U. Hoppe, “Computational Methods for the
Analysis of Learning and Knowledge Building
Communities” In C. Lang, G. Siemens, A. Wise,
D. Gasevi¢(Ed.) Handbook of Learning Analytics
—First edition(pp.23-33). Society for Learning
Analytics Research, DOI: 10.18608/hla17,2017
J. Hatti,
800 Meta-Analyses Relating to Achievement,
Taylor & Francis, 2008 ([LARGES (FHER), #E D
BhiL: A M I DN EE 5.2 D HE N OB H
OFHAL, KE AL, 2018)

TUNKFIER BT — =2 7T F VT AR H
—, “M2B A7 L7, http://lac.kyushu-u.ac.jp/
m2b/index.html. (Visited on 2018)

Bk, “@QUINEALTGT—=2 T T FITA I AT,
1E#ALEE, Vol.59, No.9, pp.806-809, 2018
RIGFERTY, “BERE s RS X 4 FH T Rl p i s
7Y IR ORGLARE R, DA E L ek
€, Vol.17-1, pp.615-622, 2017

N. Miyake, “Constructive interaction and the

Visible Learning- A Synthesis of Over

interactive process of understanding”, Cognitive
Science, Vol.10, pp.151-177,1986

RITERTY, [z, “Bham o8 3010 2 sioR HTMR
DLOFEREFEHE IS B B L2 rIHRAE”, HARZEE Ly
#E, Vol.42-Suppl, HIl

INEA
EaNiiii)



PEERM AT R FHEE No.12, pp.119 — 126 (2018) [#A#H)

Use of QZSS
for the acute period of disaster mitigation

Keiko Shimazu*

Abstract

In this paper, we report a case study of designing and implementing a system by employing national
satellite system, QZSS (Quasi-Zenith Satellite System). Our system is aimed at the Acute Stage of
Enormous-scale Disasters Damages Mitigations. In recent times, we have gone through national
crises caused by earthquakes and tsunamis. Through these experiences we have established
advanced communication systems and advanced disaster medical response systems. However, Japan
was devastated by the Great East Japan Earthquake occurred on March 11th, 2011. Huge tsunamis
swept a vast area of Tohoku causing a complete breakdown of all the main infrastructures.
telecommunications. Communication of emergency information was limited causing a serious delay
in the initial rescue and medical operation. For the emergency rescue and medical operations, it is
the most important to identify the number of casualties, their locations and states and to dispatch
doctors and rescue workers from multiple organizations. In the case of the Tohoku earthquake, the
dispatching mechanism and/or decision support system did not exist to allocate the appropriate
number of doctors and locate disaster victims. Even though the doctors and rescue workers from
multiple government organizations have their own dedicated communication system, the systems are
not interoperable. In the area of the disaster management, introduction of cutting edge ICT is
urgently needed. In this paper, we propose a design concept of Emergency Temporal Information
Network System designed by using national satellite system, QZSS for the Acute Stage of Large-scale
Disasters Damage Mitigation. While simulating on the desk, it turned out that it took about 48 hours
or more to start the rescue operation after the disaster, around 24 hours after the disaster.

Keyword: Satellite systems communication, QZSS, Crisis management, Disaster Mitigation

thing is to identify the number of casualties, their

locations and status and to dispatch doctors and rescue
1 INTRODUCTION workers from multiple organizations. In the case of the

The background of our system concept is based on Tohoku earthquake, the dispatching mechanism

the Great East Japan Earthquake occurred on March and/or decision support system did not exist to allocate

11th, 2011. Through many experiences of national the appropriate number of doctors and locate disaster

crises caused by earthquakes and tsunamis we have victims. Even though the doctors and rescue workers

established advanced communication systems and from multiple government organizations have their

advanced disaster medical response systems. However, own dedicated communication system, the systems are

Japan was devastated by Huge tsunamis swept a vast
area of Tohoku causing a complete breakdown of all
the infrastructures including telecommunications.
Therefore, we noticed that we need interdisciplinary
collaboration between science of disaster medicine,
regional administrative sociology, satellite
communication technology and systems engineering
experts. Communication of emergency information
was limited, thus causing a serious delay in the initial
rescue and medical operation. For the emergency

rescue and medical operations, the most important

Received on September 25, 2018

not interoperable.

This paper is structured as follows; we describe our
motivation for developing our system in Chapter II.
Chapter III shows Ad-Hoc Communication Methods
for devastated areas, and the needs in case of great
disasters. This chapter has also a reason of choosing
QZSS (Quasi-Zenith Satellite System) as our system’s
component. Double usage strategy of QZSS is
described in Chapter IV. Chapter V explains our
systems design and Chapter VI clarifies our system

evaluation.

* PEERN R FBERY:, Advanced Institute of Industrial Technology
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2 OUR MOTIVATION OF OUR PROJECT

Japan i1s a country with an advanced
telecommunications infrastructure [1]. We were also
already equipped with an advanced medical response
system at the time of disaster [2]. Despite that, Japan
suffered a serious damage at the time of the Great
East Japan Earthquake occurred on March 11th, 2011.

Normally, Japan's advanced telecommunications
network is used for people to enjoy digital video
contents and TV phone calls at. When large-scale
disasters occur, it is also used as a medical emergency
information system for large areas. This system is
developed by the Ministry of Health, Welfare and
Labor, and it’s an application of the public
communication network to emergency use. At the time
of disasters, doctors and paramedics entered
information about the casualties including the medical
triage results into the system. Then, the system
allocates patients to emergency hospitals across the
nation to provide the appropriate medical care. At the
time of the 3/11 disaster, the system was there but did
not work as it was intended to [3].

Meanwhile, Japan's medical response system for
large-scale disasters has been improved through
serious disaster experiences [4]. Today, the Japan Self
Defense Forces and inter-prefectural medical teams
are called to form Disaster Medical Assistance Team
(DMAT) at the time of large-scale disasters. At the
time of 3/11, DMAT was appropriately formed and
dispatched to the disaster sites in Tohoku immediately
after the earthquake but failed to maximize its duty
[5].

On March 11, 2011, huge tsunamis swept the vast

area of Tohoku, causing a complete breakdown of all

the infrastructures including telecommunications (Fig.

1). Without tele-communications network available,
the wide-area medical emergency information system
failed to activate and there was no way to locate
casualties who are in need of emergency medical
treatment. Without such information available, it is
assumed that DMAT was not able to perform its best
to save lives.

The disaster rescue operation is conducted in four
phases: the first 72 hours, one week, one month and

until the normal life is restored. At the time of large-

scale disasters, the rescue operation during the first 72
hours is critical to minimize the casualties. The
successful operation requires accurate information
about the number of casualties, their locations and
conditions. And such information must be acquired as
soon as possible (Fig. 2).

Our concept consists in developing a network
function that would connect the disaster sites and the
new-generation network to communicate accurate
information about the casualties during the initial
rescue operation. This would significantly increase the
survival rate of the casualties.

This paper presents why we opted for QZSS as the
best solution for this challenge and how an operational
model of our system would work. Also, the results of a

simulation is reported.

Fukushima

Iwate prefecture
prefecture

Miyagi prefecture

I Resgion where landline phone is not available

- Region where cellular phone is not available

Fig. 1 Communication discontinuation situation 10

days after the disaster occurrence [6]
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Fig. 2 Survival rate for rescue by elapsed time after
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3 APPROPRIATE AD-HOC COMMUNICATION METHOD



FOR AN AUTE PERIOD OF GIANT DISASTER

The search and rescue are the most important
mitigation methodology in case of a great disaster.
Rescue operations must take place immediately after
the disaster occurs. However, the peak of rescue has
an awful tendency to reach after 72 hours, as
mentioned above. That is because nobody receives
digital signals from severe victims, because the areas
are devastated and communication infrastructures are
also broken. Therefore, new communication tools for
disaster mitigation are needed. In this chapter, the
results of our comparative survey of those tools based

on necessary requirements are explained.

3.1 Ad-Hoc Communication Methods

We selected 6 ad-hoc communication methods based
on an investigation. It was executed from the
viewpoint of availability for an critical period of huge
disaster occurrence. (1) Vehicles (passenger cars) with
communication relay, e.g. wireless LAN terminals and
ARTB STD-T109 mobile communications system on
the 700MHZ [6], (2) balloons with the same relay
equipment, (3) UAV (Unmanned Aerial Vehicles) with
the same relay equipment, (4) satellites for commercial
use, (5) Satellites for scientific experiments and (6)
QZSS (Quasi-Zenith Satellite System).

A lot of telecommunication companies have been
executing experiments on how work vehicles with
relay equipment for communication to assessing the
affected area. UAV and balloons have possibility of
covering wide area even with a smaller number of
them.

On the other hand, alternative usages of commercial
raised, for INMARSAT
(INternational MARitime SATellite). Also, we have an

actual example of utilizing a scientific experiment

satellites are instance

satellite (Kizuna) for communication between local

governments during the Great East Japan earthquake.

QZSS 1s a Japanese satellite positioning system
centered on a quasi-zenith orbit (QZO) satellite. One
of the biggest national projects in 21st Century.

The satellite positioning system calculates the
position information using the satellite signal. One
famous example is the American Global Positioning
System (GPS). QZSS is sometimes called "Japanese
GPS" [7]. We focused on the unique orbit of QZSS.
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Although usually geostationary satellites are located
on the equator, the orbit of QZSS is inclined diagonally
and that makes it orbit to pass directly over Japan [8].
However, one satellite is not always staying over
Japan. As the orbits are inclined diagonally, the
satellite also changes its angle little by little as the
Earth rotates, and moves to the north and south. The
timespan for one satellite to directly float above Japan
is about 7 to 9 hours. Therefore, by employing multiple
machines at different times, there will always be one

flying orbiting over Asia and South Pacific (Fig. 3).

HAEUZDOHE

Fig. 3 QZSS Orbit [8]

3.2 Critical Needs for Disaster Mitigation

The ad-hoc communication methods for around 24
hours after giant disaster occurrence, must have 2
main needs of performance. Those needs are (a)
communication and (b) operational. Furthermore, the
former is classified 3 and the latter is classified to 3.
More precisely, (a-1) coverage for wide area of 100km2,
(a-2) less limited by weather conditions, (a-3) less
limited by physical objects (buildings or rocks), (b-1)
easiness of operation start-up, (b-2) immediacy of
signal sending without waiting time or temporary data
storage, and (b-3) safety for avoiding secondary

disaster.

3.3 Methods Comparison

TABLE 1 presents the summarization of above
descriptions. The main issue of our challenge is
delivering position address of severe victims as
mentioned in Chapter 1. We opted for utilizing
satellite communication over vehicles with relays. In
fact, the latter cannot make coverage for larger areas
(a-1) and they are more affected by the weather (a-2).
By contrast, satellite communication does not carry

those limitations. Especially, QZSS has the highest
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availability between other 2 types of satellite, since it’s
designed for dual-use operation. However, they can be
expected to play a complementary role, even a crucial
role as the one we explain in this paper. For instance,
Kizuna mentioned above was utilized as a hotline
between Iwate prefecture government and Kamaishi
city government. Telephone lines go into congestion
state, during acute period of disaster. Scientific
communication can be

experimental satellites

adequately adopted as hotlines among critical
facilities.

In addition, vehicles with communication relay can
be adopted for particular small areas, for instance,
where stable communication with artificial satellites
cannot be performed due to the interference of
collapsed buildings, or where location information
exceeding the capacity of satellite is transmitted, and
so on. Altogether, by selectively placing the satellites,
it is possible to reinforce communication, even if that
implies the deployment of vehicles and balloons all

over the country before a disaster occurs.

Table 1 Comparative results on which ad-hoc

communication method is best in case of Great

Disasters
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4 DOUBLE-USE STRATEGY OF QZSS
4.1 Primary Usage Of QZSS

Quasi-Zenith Satellite System (QZSS) is currently
being used in one of Japanese National Project, which
is executed by the Management Strategy Division of
Space in Cabinet Office Japan. Currently, QZSS
performs highly accurate positioning thanks to GPS.

In order to achieve this, positioning signals of the same

frequency and same time as GPS are transmitted from
QZSS. The positioning distance error caused by the
GPS satellite is the sum of the errors in the satellite
orbit and the errors in the satellite clock. That results
in a tolerance threshold of less than 1 meter from the
desired GPS positioning. However, larger errors of
about 10 meters occur, from time to time. There are
two main reasons for this. The first reason is related
to the small number of satellites being employed; the
second reason is due to interferences of the ionosphere,
as the ionosphere causes delays in the transmission of
radio waves. The ionosphere is that layer of the
atmosphere that is charged with electricity, and it is to
be found at approximately 100 to 1000 km above the
ground. Here, radio waves travel at lower speeds.
QZSS represents a solution to these problems.

As described above, the main function of the QZSS
is supplementing the US GPS which calculates the

position information by radio waves from the satellite.

4.2 Secondary Usage Of QZSS

QZSS has also a secondary role, which is executed in
the event of disasters. This usage is called “Q-ANPIL.”
Infrastructures in the disaster area are usually almost
completely destroyed, when large-scale disasters such
as a giant earthquake or tsunami occur. In some cases,
the two-way communication function of QZSS, on S
band, is used as an infrastructure for serious disaster
areas. These occurrences are referred to as Q-ANPIL.
Some applications are being designed by National
teams. For instance, there is a service to notify the
location of evacuation centers and information on
establishment, the number of refugees and the status
of evacuation centers. In Japan, when disasters occur,
pre-assigned public facilities are used as designated
evacuation centers. Evacuated citizens in the vicinity
are required to gather there. Rescue measures for
these evacuation centers are preferentially taken
according to our law. In these evacuation centers,
equipment for two-way communication with Q-ANPI

is installed.

4.3 Our System Design Based On Q-ANPI

What we focused on is the most critical phase when
a huge disaster occurs (chapter 2). In this paper, that
means about 24 hours after a disaster. The more
disaster, the damaged the

severe the more



infrastructure is in that area, during this period.

Communication infrastructure 1is no exception.
Because of this critical condition, rescue experts
encounter sever troubles in locating where people need
life-saving measures. And this results in a delay in the
rescue operations, requiring about 48 hours after the
disaster to search for people in need.

To solve this problem, we decided to develop a
dedicated application on the personal computer of the
designated evacuation center where the Q-ANPI
communication device is installed. In other words, Q-
ANPI is used as an emergency communication
infrastructure in the most critical period when a great
disaster occurs. In the next chapter, we will explain
how to estimate the location of a person who needs life-
saving measures. Furthermore, we will describe the

structure of the whole system.

5 SYSTEM DESIGN
5.1 Ad-Hoc Network

Our system concept for realizing ad-hoc network is
to employ Q-ANPI of QZSS, as described in the
previous section. More precisely, installing a computer
equipped with a communication device for Q-ANPI on
all evacuation centers in Japan. In Japan, when large-
scale disasters occur, public facilities such as
elementary schools automatically take on the
functions of evacuation centers. Intuitively, one would

think of

communicate with Q-ANPI on a smart phone. This

mounting an equipment (chip) that can

would result in huge development costs. On the other
hand, large-scale disasters occur only once in decades.
This clearly shows that such a solution would not be
cost effective. Therefore, we opted for a method to
construct ad-hoc network connecting evacuation
center and a crisis management center via Q-ANPI
(Fig. 4).

Use of QZSS for the acute period of disaster mitigation
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Fig. 4 System Design: Ad-hoc network

5.2 Application

The issue we want to focus on is how to estimate the
location of victims who need urgent help, as mentioned
in Chapter 2. As indicated in the previous section,
Q-ANPI is

evacuation centers. Therefore, unless victims are able

information via transmitted from
to signal their position, their location cannot be
determined. Therefore, we designed the following
method to implement an application for a computer
connected to a communication device for Q-ANPI.

We will use the meshed geographic information in
MGRS (Military Grid Reference System) [9]. Our
application system has data on how many people live
per area. For instance, you can see that there are 12
inhabitants in the area in the top leftmost column in
Fig. 5. On the other hand, you can also see that 11
people from the same area are escaping to evacuation
centers. That means most of civilians are able to
escape from the area. But then, in the area in the
lowermost row on the rightmost row, only 22 people
have escaped to evacuation despite the presence of 22

people. It is supposed that this area has severe victims.
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5.3 Data Transition

The biggest challenge when using Q-ANPI on QZSS
as a communication infrastructure is its capacity in
terms of transmittable data. By its specifications Q-
ANPI receives 9 messages of 84 bits length each, at
regular intervals [7]. Furthermore, the amount of
information actually available is restricted to 40 bits
with one message (Fig. 6). Therefore, the amount of
information that can be transmitted at one time is 360
bits length. In other words, it was necessary to solve
both the problem of waiting for the transmission
timing and the problem of capacity limitation. We used
the wait time to accumulate the number of flights from
where it ran away for each mesh in the application.
This method also contributes to reduce the amount of
information to be transmitted. Identification of the
location of where victims escaped from can be
expressed in three parts using MGRS.

For Japan, as the largest classification method, it
applies to either 51R, 52R, 528, 53Q, 53R, 53S, 54R,
54S, 54T, 55R, 55T or 56R. This information needs 4
bits. Next, the position when it is divided by 100000
square meters is expressed by two letters of alphabet.
This information needs 10 bits. The last thing you need
is the east longitude and the north latitude, which is
expressed as a number from 000000 to 999999. This
information needs 20 bits. And the most important
point is how many people are escaping from each area
(or, how many people could potentially escape).

Assuming that this number it can be input to infinity,

it cannot be transmitted with the Q-ANPI specification.

Therefore, we asked for directions from experts in
disaster medical care, and when we exceeded 63 people
we decided to simply treat it as a large number. Due to
this restriction, the number of people escaping from
each area is 6 bits. Likewise, according to the guidance
of disaster medical experts, we decided to send the
severity of evacuees. Also, in this case, it is possible to
suppress the amount of transmission information by
setting the upper limit of the number of people. The
TABLE 2 is a summary of the above.

84 bit

GID e Divided data CRC
; 40 bi :
\ 12 bit A s bit 0 bit ] 16 bit .
1 1
Message type \ Reserved, 1 bit \
2 bit Tail, 6 bit
Last message ID flag, 1 bit
1 message ID flag, 1 bit X 9

Fig. 6 Q-ANPI message structure

Table 2 Data Design for applying Q-ANPI

specification
" Data size N
Table Attribute (bit) Value range
message [D _ | 8
SIR/S2R/528/53Q)
53R/33S5/54R/545/
Grid  Zone S4T/55R/55T/56R
MGRS | Designation | 4 (In case of Japan)
Where identi- 100000
escaped | fication | mefer square
from? identifier 10 AATZZ
Easting /
| Northing | 20 000000-999999
Number of Evacuees 6 0-63
Lost consciousiess 7 0-127
How Oxvgen inhaler | 5 0-31
severe Dialysis 5 0=31
f{i‘;?“' Medical prescription 5 0-31
. Infant | 5 0-31
Pregnancy | 3 0-31

5.4 GUIs for Systems Operation

Our system design consists of 3 subsystems. The
first subsystem is for evacuation facilities, the second
one is for crisis management center and the last one is
for disaster life-saving medical doctors, DMAT
(Disaster Medical Assistant Team).

Fig. 7 is a visualization of GUIs of one subsystem
operated in evacuation facilities during disaster
occurrence. The user selects an arbitrary mesh on the
map on the left from where he/she escapes, and selects
the severity of the situation on the right menus.

Fig. 8 is a wvisualization of GUIs of another
subsystem operated in crisis management center
during disaster occurrence. Information sent from
above evacuation facilities is aggregated and displayed
on the meshed map. Also, victim’s levels of severity are
displayed on each evacuation facility.

Fig. 91is a visualization of a GUIs of the other system



operated by disaster life-saving doctors. They use
special protocol for sharing information for disasters
and lifesaving, therefore this GUI is designed to
handle it. The result of their inputs is available to see
on the above subsystem at the crisis management
center. Therefore, the doctors can utilize this
information for choosing and providing an appropriate

team of disaster life-saving medics into each mesh.
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Fig. 7 GUI for Evacuation Center

Fig. 8 GUI for Crisis Management Center

Fig. 9 GUI for Medical Doctors at Devastated Area
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6 EVALUATION

We positioned our problem issue in Chapter 1. That
is how to identify the area of severe victims during a
critical period in case of great disasters. Since this is
traditionally a complicated task, it usually takes
considerable time to organize the search and rescue.
Finally, most operation end up starting 48 hours after
the disaster strikes. The current model of operating is
presented as dotted line in Fig. 10. We examined the
benefits of the system developed by us. Specifically,
referring to the area where it is expected the next big
earthquake and tsunami to occur in the future, and
consequently at the evacuation center where our
system is supposed to be adopted. The results are

visualized as a continuous line in the same Fig. 10.
! ~,

50%

Verification
result of
our system

A huge disaster
occurred

After 48 hours
When severe people were rescued

After 24 hours After 72 hours

Fig. 10 Results of a simulation, with shift in the

peak of rescues in relation to survival rates
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Design of the environment that tickles the mind in everyday life
Tickle the user's mind by physical movement —

KAMBAYASHI Akira*, MISAWA Kazuhiro®*, YANG Wanlin®,
KUNISAWA Yoshiei*, IKEMOTO Hiroyuki®, and Giovanni INNELLA"

Abstract
The essence of IoT (Internet of Things) is that as a result of objects connected to the Internet, things
are able to provide new experiences, and it can be said that it is a shift from good dominant logic to
service dominant logic. Along with that, the perception of the user experience (UX) which is a concept
dealing with the subjective sensibility characteristics of users is expanding. Especially the UX brought
by smartphones caused destructive innovation that changed people 's practice orbits and various
things were consolidated in small screens. Recently, smart speakers have also become a trend, and UX
of voice has come up to topics.
Therefore, in this paper, I focused on the UX design due to the movements of objects with entities, not
the experience in the screen or sound alone. Two approaches were carried out based on the concept of
"Design of the environment that tickles the mind in everyday life". One is "desktop companion device
Tickle Cube" as a companion to spend together in everyday life. Report on business development type
initiatives when the other is incorporated into business.
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An ICT Trial of Evaluation and Education for Acute Stroke Care

Hiroshi KOYAMA!, Shoji MATSUMOTOZ3, Terutake YONEMORI*,
Keigo SHIGETA?, Michiru AOKI!, Hiroaki OHASHI!, Xiangyang XU! and
Jun-ichi KIRA3

Abstract

Time is important in acute stroke care, so the sooner medical treatments are delivered, the better the
outcome for stroke patients is. To improve timing, it is necessary to design a protocol, which help the
flows of treatment tasks. These protocols need to be suitable for each hospital and to process stroke
treatments appropriately. We have tried to improve the efficiency of the acute stroke care by using ICT
(Information and Communication Technology). We have designed and developed two ICT system for
performance evaluation and training in acute stroke care as part of our improvement program. First,
we have tried to calculate various stroke scales automatically from common items of patient
observation. Second, we have also tried to improve the efficiency by using PDCA (Plan - Do - Check -
Adjust) cycle from the evaluation of the performance. In this paper, we explain the overview of
performance evaluation and training in the system.

Keywords: Acute Stroke Care, Emergency Medical Treatments, Stroke Scale, Protocol Management,
Quality of Medical Care, Performance Evaluation and Training
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Development and evaluation of 10T device for low resolutional "Sasshi"
communication

Noboru Iguchi*, Tetsu Koitabashi*, Zhao Yu* and Hiroyuki Ikemoto*

Abstract

Due to the aging society and nuclearization of family, urban concentration of production age
population, the number of family members living apart from older parents is increasing. In
addition, aged parents may develop dementia and communication may be difficult. In order to
prevent loneliness and increase communication among elderly parents and children, new
communication tools that can communicate even with users with dementia are required, while
reducing excessive interference and fatigue during communication. In this research, we propose
low resolution communication as communication with reduced interference and fatigue. We also
propose FIGIOT as a device and system for realizing low resolution communication. This paper
describes the overview and design of the device and the system of FIGIOT. We also discussed
about the possibility of Low resolution communication through this device.

Keywords: Low resolution communication, Family communication, IoT, FIGIOT
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Introduction of Dialogue System Research and Its Progress Report

Atsushi SHIBATA¥*

Abstract

Works to the development of deep learning, image and time series research has made remarkable
progress. The research main theme has been changing to new area of applications starting from the
speech recognition. In this paper, recent voice / sound research topitcs are introduced. In addition, the
author’s current research about non-language dialogue system is also introduced.

Keywords: Speech Recognition, Dialogue System, Voice Signal Processing, Generatve Model
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Paradoxes in Design Thinking

Paul A. Rodgers*, Giovanni Innella** and Craig Bremner***

Abstract

This paper presents a critical examination of the current state of design by exploring a number of
paradoxes — sustaining the unsustainable, disciplining the undisciplined, reconciling future visions
with harsh realities, and others. We suggest that whilst design researchers have been probing design,
it 1s highly likely design might never have been where they were looking. Consequently, this paper
presents a 6-point manifesto for design research where the emphasis is on acknowledging our material
and energy flows and their environmental impact, a more critical stance in design culture that will
reveal contradictions, rock the boat, critique ‘what is’ to ‘what could be’, and contest the legitimisation
of power. Moreover, design must strive to maintain care for details and quality of public service in
everything we do whilst having a concern for otherness and visuality, which privileges thinking in

terms of images over numbers and texts, and an interest in theory.

Keywords: Reversification, Design Research, Paradoxes, Not Knowing

1 Introduction

There are significant paradoxes in the concept of
design research — sustaining the unsustainable,
disciplining the wundisciplined, reconciling future
visions with harsh realities, and many others. Over
the period where design researchers have been
probing design, it is highly likely design might never
have been where they were looking. Since the advent
of a field identified as design research with its own
society now celebrating its 50t anniversary, the world
has been reshaped several times by several factors
epitomised in the planetary projects known as
stewardship, then sustainability, and now resilience.
None of these has proven durable against the flows of
excess sponsored by the project of capital — which in
the past 25 years has reshaped the world in its own
mercantile spectacular image — shadowy, derivative,
and unequal.

In trying to cast light on this world, John
Lanchester recently coined the term “reversification”,
and what he means by this term is “a process by
which words take on a meaning that is the opposite of,
or at least very different from, their initial sense.” [1].
Taking a close look at the language of design thought
and action — the subject matter of design research — it
epitomises the process of reversification so now its

terms mean something very different to their initial

Received on September 15, 2018
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sense. In this critical paper we will rethink this
reversal and discuss the impact on the capacity of
design research to help shape a future in which we
want to live.

Design (practice, education, research) must
acknowledge that it has contributed to the creation of
a world that nobody really wants. We are destroying
some of the most important features of society that we
claim to hold most dear (i.e. our planet, our society,
and our spirit). Our ecological crisis wherein we
continue to deplete and degrade our natural capital on
a massive scale has resulted in one third of our
agricultural land disappearing over the past 40 years,
which will inevitably lead to food supply crises and an
anticipated doubling of food prices by 2030. Our
current social crisis sees nearly 2.5 billion people on
our planet live in abject poverty. There have been
many successes at lifting people out of poverty, but
this figure has not changed much over the past few
decades. Our spiritual crisis where, according to
World Health Organization (WHO) statistics, 3 times
as many people die from suicide as die from homicide
or in wars. These crises also manifest themselves in
many other forms including rapidly growing figures
for burn out and depression that collectively create
results that nobody wants and may constitute the

most significant failure of our time.
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The following sections of the paper present 7 design
research paradoxes that typify the contemporary
These

paradoxes are evidence of our failure to design

complex challenges that we now face.
coherent and appropriate systems and strategies for

the interconnected and complex socio-technical
challenges across the world. As such, the paper
critically examines design research and the inherent
tensions that exist between the potential of design
approaches to address the planet’s most urgent
challenges and the growing demand for
evidence-based and audited research. The factory of
knowledge has led to the reversification of the ways
we have become used to explain to ourselves what we
are doing, meaning we now do not know what needs to

be done.

2 As a Discipline Design is Really Undisciplined

In today’s paradoxical world, the idea of disciplined
design is ridiculous. Admittedly, universities and
colleges have stuck firm to disciplined silos for many
years, but these are largely arranged to maintain
clear management of resources such as staff,
equipment, and materials. Design in practice — in the
commercial realm and elsewhere — sees no boundaries
between so called disciplines such as product design,
furniture design, graphic design, interior design, and
so on. This is hardly a new phenomenon. Some of the
early, great pioneers of twentieth century design
including Christoper Dresser, Raymond Loewy,
Charles and Ray Eames, Ettore Sottsass, and
Mendini

so-called design disciplines [2]. Today, designers do

Alessandro consistently  transgressed
not work within strict disciplines. At present, perhaps
necessarily, designers transcend many conventional
disciplinary silos. Designers no longer reside
comfortably in categories such as product design,
furniture design and graphic design. Indeed, it has
been claimed that: “New hybrids of design are
emerging. People don'’t fit in neat categories: they're a
mixture of artists, engineers, designers, thinkers.
They're In that fuzzy space and might be finding it
quite tough, but the results are really exciting.” [3].
This statement is hardly a grand revelation, however.
Design has always been viewed as a bridge between
technology and art [4]. This point is further

embellished by Alex Coles in his recent study of the

“Transdisciplinary Studio” [5]. In Coles’ work, he
points out that: “Artists and designers are now
defined not by their discipline but by the fluidity with
which their practices move between the fields of
architecture, art, and design.” Coles’ book examines 4
pioneering transdisciplinary studios - Jorge Pardo
Sculpture, Konstantin Greic Industrial Design, Studio
Olafur and Abdike who all typify

undisciplined creative practice that moves seamlessly

Eliasson,

between historic and outdated disciplines (Figure 1).

Fluidity of Design
Practice

Disciplined Design
Practice

Figure 1: The Paradox of Disciplined Design

Globalisation and the proliferation of the digital has
generated other dimensions so we might now need to
consider design as “undisciplined” or operating in
“another disciplinarity” as the most effective approach
to design research. Given the huge escalation in the
power and availability of digital technologies in
enabling creative expression, designers are rapidly
turning into polymaths who are capable of working
across many conventional disciplinary borders [6]. It
has further been suggested that we are entering “a
new Renaissance” period where individuals’ capacity
to mix technical and creative knowledge like
Leonardo da Vinci will become more commonplace [7].
Creative workspaces increasingly resemble scientific
laboratories; contemporary creation increasingly
makes use of new digital design and production
technologies across fashion, performing arts, cinema,
music, videogames, architecture, and design in a cut
and paste “mash up” evidenced in Coles’ study of the
transdisciplinary studio practitioners and many
others such as Takashi Murakami, Ross Lovegrove,
Atelier van Lieshout, Hella Jongerius Studio, and
Greyworld. As such, this “other” dimension or “new
Renaissance” way of working requires knowledge and
skills from several areas including art, design,

computer science, engineering and business. The



paradox here is that design as a disciplinary pursuit
is moribund. Undisciplined creative practice, based on
new ways of working and new methodologies in an
inventive “mash up”, typified by fluidity where design
researchers move between fields such as architecture,
art, and design heralds the way forward. The
discipline of design reverses its syntactical meaning
and to read the design of discipline, where discipline
means to make sure the rules are obeyed. The
discipline does the disciplining and research into the

discipline is disciplinable.

3 The Easier it Becomes to Design the Harder it is to
Design

We are constantly reminded of the ease nowadays of
turning our future visions into real products. Personal
fabrication systems, it is claimed, give us all the
ability to design and produce our own products from
the comfort of our very own homes, which will
revolutionize the world [8]. Vast technological
developments in computing and manufacturing have
led to conditions such as agile manufacturing (e.g.,
using affordable machines like 3-D printers, laser
cutters, and small CNCs), low production costs and
rapid execution cycles mean it is relatively simple to
turn ideas into finished objects ready to be distributed
all over the place. Joi Ito, the director of the MIT
Media Lab, has coined the phrase - ‘Deploy or Die’
precisely to encourage researchers of the MIT lab and
elsewhere to exploit these technological opportunities
and to push their projects up to the production stage
and beyond the creation of a demo version [9].
However, we should take greater care with design and
heed the warning from Dieter Rams - arguably one of
the greatest designers of all time — that design is far
from easy (Figure 2). Rams, has stated that he is
“...troubled by the devaluing of the word design” and
that he finds himself “...now being somewhat
embarrassed to be called a designer” [10]. To combat
the devalued meaning, Dieter Rams suggests treating
the discipline of design very seriously, understanding
that design “...is not simply an adjective to place in
front of a products name to somehow artificially
enhance its value.” As a signatory to the “The Munich
Design Charter,” published in Design Issues in 1991,
Rams knows very well design’s responsibilities in all

parts of contemporary life. Rams knows that design
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must concern itself with “...economy as well as ecology;
with traffic and communication, with products and
services, with technology and innovation, with culture
and civilization, with sociological, psychological,
medical, physical, environmental, and political issues,
and with all forms of social organization.” 1t is
unfortunate and depressing that, now, 20 years later

“«

Rams needs to remind us again “...that design is a
serious profession, and for our future welfare we need
to take the profession of design seriously....” [11]. One
can be forgiven for forgetting this, however as we are
continually told by the likes of Donald A. Norman
(and others) that “we are all designers’.

The easier it becomes to design...

Make-ability

Sensibility

Figure 2: The Easier it becomes to Design the Harder it is

to Design

With the emergence of mass-make-ability without

products mass-produced by immaterial labour,
whatever value that design research had sought to
add to what we know needs to be reversed to search

for sensibility from what we don’t know.

4 The Claim that Good Design Equals Good Business
has Impoverished Design

Given that global debt now stands at $US200
trillion — three times world GDP [12] — in order to
understand good business, balance sheets are futile.
Having abandoned the goods that illustrated balance
sheets business has settled on the operations of
algorithmic super-fast traffic in the cache of
ungovernable shadow banking and expects design to
churn out innovation. That is, design that is good is
now indebted to development strategies that
guarantee the possibility of new products that are real,
but also products that are no longer definitive, to fuel

what Boris Groys describes as “production without a
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product” [13]. In this murky world of capital the
mantra of the profitable relationship between design
and business is persistent, as the Design Council
regularly trumpets “Headline figures from Design
Council’'s new research The Design Economy were
released yesterday, showing that design contributes
£72bn to the UK economy (7.7% of GVA). Design as a
discipline benefits and cuts across the whole UK
economy, rather than a single industry.” [14]. And the
trenchant critiques that oppose this perennial
boosterism have been ignored for a long time. From
Reyner Banham “The concept of good design as a form
of aesthetic charity done on the labouring poor from a
great height is incompatible with democracy as I see
it.” [15]. Ken Garland’s First Things First manifesto
(1964) gallantly criticised design’s business acumen
only to be reprised naively in 2000 with the spate of
manifestoes envisioning a New World post the fall of
the Berlin Wall and the triumph of democratic
capitalism it’s fall was purported to symbolise. The
critical tone was ramped up by Patricia Conway, who
wrote in Design Quarterly that design was “...an
almost criminal exercise in greed, negligence and
wilful destruction.” [16]. It would appear that over
fifty years ago design was alerted to the fact that its
flair for business had reversed its fortunes and

impoverished its expectations (Figure 3).

The impoverishment of design

Innovation

Expectation

Figure 3: The Easier it becomes to Design the Harder it is

to Design

5 Any Originality Claimed by Design is Really
Derivative
When Dieter Rams wryly suggested that Apple had
only done one thing he had not — to get people to
queue for their products — at first it seemed he was

simply accepting the sincere tribute in Jonathan Ive’s

admission that he derived the design for Apple
[17].

significantly Rams, at the time glad for the renewed

products from those of Rams But more
exploration of his influential product design, was in
fact ridiculing Ive’s derivation. He seemed to be
asking - if all Apple could do that was different was
get people to queue - then how is that good design?
Considering Rams’ possible experience of Germany at
the time of his birth, getting people to line up at the
end of a long queue could never be considered good

design (Figure 4).

Derivative Design

Originality

Figure 4: The Paradox of ‘Original’ Design

The irony in Rams’ comment makes apparent the
shallowness of applauding Apple’s derivative products.
But derivation, always such a pejorative term in
design parlance, now seems to be sanctified. It has
earned Jonathan Ive a Knighthood. And it occurs at a
significant time. The downgrade of the financial
stocks of designers coincides with the ‘financialisation’
of the global economy that has turned all exchanges
into a product the financial sector dubbed the
derivative. The usually informative web seems to
revel in the inability of financial experts to describe
what the derivative is and how it works, but the
general impression is that the derivative is a form of
insurance against change—change up or down in a
share price. If Rams’ comment about the uselessness
of derivatives is ironic then insuring against change
in a share price is doubly ironic — neo-liberal
economics would collapse if share prices did not
change. For the design profession, historically
predicated on the project of change, dependent on
work from the global flow of capital that is now
dependent on insuring against change, this is
potentially a terminal development. The search for
originality now undermines the originality of the

search.



6 The Usefulness of Design Research Resides in its
Uselessness

A generation ago Alessandro Mendini wrote a
typically cryptic essay entitled “The Utility of
Uselessness” in Modo magazine (he was the editor at
the time) concluding with this sentence “I¢ is useful to
think of the uselessness of the useful’, which serves
as a useful reminder to rethink the usefulness of
design research (Figure 5). Provided it is agreed that
the superficial search for difference is not considered
research, then throughout the history of the practice
of design the process called research has in general
been classified as useless. In the hands of most
practitioners, design is useful and research is useless
— producing the situation in which form triumphed
over content creating a century of imitation that has
depleted any usefulness design might have had. If
design were to swallow Mendini’s bitter pill it might
be useful to think of the uselessness of where and
when it had been useful; when design signed up to the
seemingly utopian project of imagining a better world
on the one island we share. Design has certainly made
a better world, but only for those who already own it
(now called the 1%) for which Mendini might have
written ‘it is useless to think of the usefulness of
equality’. By contrast, when it comes to design
research, for most of its existence seen by design as
useless in its service to liberal capital, it might be
useful to consider how useful that uselessness really
is. That boils down to one question — can design
research help extract design from its Faustian
contract with capital (see Good Business below)? This
isn’t one of Rittel’s wicked problems. It is an example
of Zizek’s unknown known [18] — something we don’t
want to admit we know. Design has always been
polishing the surface of liberal capital but design
research has been deemed useless because it has been
scratching at that same surface trying to find
relevance by doing something useful like responsibly
addressing societal problems. On a populous planet
manifesting its limits it is possible that the apparent
uselessness of design research might now be useful
provided it reverses its investigation into the material
of design and investigates the labour of design, which

1s now immaterial.
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The utility of uselessness

Enterprise

Equality

Figure 5: The Paradox of Utility

7 The Claim by Design to be Responsible is
Irresponsible

Earlier parts of this paper have illustrated how the
disciplinary nature of design has dissolved. Similarly,
as the global problems of the 21st century are
increasingly complex and interdependent and they
are not isolated to particular sectors or disciplines we
argue that design needs to be “undisciplined” in its
nature or as Mitchell terms it “indisciplinarity” [19].
Furthermore, there might even be a need for the
designer to be “irresponsible” because we know that
we need more playful and habitable worlds that the
old forms of knowledge production are ill equipped to
produce [20]. Moving towards an “undisciplined” and
“irresponsible” design in an age of “alterplinarity” [21]
requires an epistemological shift, but this will in turn
offer us new ways of fixing the problems the old
disciplinary and extra-disciplinary practices created

in the first place (Figure 6).

The paradox of responsible design

Superficial

Responsible

Figure 6: The Paradox of ‘Responsible’ Design

The primary function of design research is to make
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us better designers, and generally better informed
about the possibilities and limitations of the subject
that is design. Moreover, if what we call design is now
best described as a superficial instrument in the
alter-modern project, it is easy to see why the
academy might be concerned about its research
outputs in this contaminated territory. Instead of
audited research we counter-propose “undisciplined”
research requiring someone we call the “irresponsible
researcher”, who is someone finding their own way
through the slush of what were once the design
disciplines, and for whom not knowing is an
invaluable aid to getting through it.

Also, not knowing is important because the core
framework can only be assembled as a temporary
platform for each projection and should never become
a platform that we say we know and can omit because
it is known. As Dilnot [22] describes, research
referring to knowledge of a history of design is few
and far between (in fact eschewed to clear a space
called the future). Moreover, the absence of an
of why the of the

here-and-now is the basis of what-might become has

understanding trajectory
tended to lead to a dependence on methodology to

construct a platform for the projection of
what-might-not-become or serial reproductivity. Again,
this dependence on method is symptomatic of a field
in crisis [23], which can only be confronted by the
irresponsibility of not knowing.

The fragmentation of distinct disciplines, including
those located in traditional art and design contexts,
has  shifted
‘discipline-based’ to ‘issue- or project-based’ [24]. This
shift has

positively “irresponsible” practitioners, who purposely

creative  practice from  being

emphasised and perhaps encouraged
blur distinctions and borrow and utilise methods from
many different fields. Design research, therefore, has
shifted from being ‘discipline-based’ to ‘issue or
project-based’, and undisciplined and unknowing
practitioners will be best placed to make connections
that generate new methods and to identify ‘other’
dimensions of creative research, practice and thought
that is needed for the contemporary complex and
interdependent issues we now face. Without discipline,
design research is now defined not by method but by
the fluidity with which it operates between creative

and other historical fields.

8 Design’s Devotion to Sustainability is
Unsustainable

There is general misconception about which end of
the cow produces the methane contributing to global
warming — front or back? The answer is ‘front’ — cows
belch methane, and it appears that this is important
to know if you want be serious about sustainability.
But this seemingly innocuous question is very
revealing about the way sustainability is framed. The
real ‘end’ we should be questioning is which end of the
global animal known as liberal-capitalism produces
unsustainability? Clearly, it is the ‘big end’, but the
sustainability agenda seems to be aimed at the ‘little
end’, and this agenda does not appear to have had
much impact on the unsustainable practices of the
liberal-capital flow of waste fuelled by its ability to
endlessly invent money in the form of debt. We expect
the cow farts methane (wrong we are told — it burps
methane), and  the sustainability agenda
demonstrates that consumers can be persuaded to
politely burp sustainability, while capitalism farts
unsustainability. The confusion tricks the naive
consumer into thinking that now they know the
answer to sustainability, and are palpably relieved
they won’t have to deal with millions of farting cows,
they are prepared to take total responsibility for
making the planet a better place. In the end what is
more bovine? Sustaining the protection of the
perpetrators of unsustainability, or perpetrating
sustainability on the unsuspecting?

The paradox here is that business is well aware of
its responsibilities and liabilities in designing
end-of-life

considering the life cycle environmental, health, and

appropriate strategies as well as
safety impacts of their products. However, increasing
the end-of-life value of products decreases the benefits
(usually profit) to the company [25]. As such, there
appears little or no motivation to address the real
perpetrators of unsustainability as design research

opts to conceal rather than confess (Figure 7).
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Figure 7: The Paradox of ‘Sustainable’ Design

9 Rethinking the Reversification of Design Research
John Lanchester revealed that money speaks in
reverse meanings and the dependence of design on
this money has reversed the meanings once attributed
to design. As a way forward for design research, the
authors propose a 4 point manifesto for the condition
contemporary design finds itself in based on earlier
work. That is, a situation where evolving muddles of
practice alters conventional disciplinary boundaries
and creates new terrains of creative opportunities.
The manifesto acknowledges the mess of
contemporary thought and action in the multitude of

design research manifestations.

9.1 Acknowledge What You Don’t Know

The “known” and “understood” are the antithesis of
what contemporary design research should be looking
for. Kenya Hara in his concept of “Exformation” states
that both “known” and “understood” are horrible
concepts, which usually lead to work (research) that
have nothing new to offer the world [26]. Alternatively,
to succeed, Kenya Hara in his concept of “Exformation”
suggests one has to look for the unknown consciously

and acknowledge how little we really know.

9.2 Take Design Research Seriously

One of the greatest designers of all time, Dieter
Rams, has stated that he is “...troubled by the
devaluing of the word design” and that he finds
himself “...now being somewhat embarrassed to be
called a designer.” [10]. To combat the devalued
meaning of design, we need to take design research
seriously, understanding that design “...is not simply

an adjective to place in front of a product’s name to
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somehow artificially enhance its value” As a
signatory to the “The Munich Design Charter,”
published in Design Issues in 1991, Rams knows that
design must concern itself with “...economy as well as
ecology, with traftic and communication, with
products and services, with technology and innovation,
with culture and civilization, with sociological,
psychological, medical, physical, environmental, and
and with

political 1issues, all forms of social

organization.” It is depressing that, now, over 20 years

«

later Rams needs to remind us “...that design is a
serious profession, and for our future welfare we need
to take the profession of design (research) seriously....”

[11].

9.3 Be Sure What We Want

A new approach for design research is required that
reconnects design with its historic project. That is, to
imagine change. Contemporary forms of design
research need to re-engage with the unavoidable
question for design researchers - what kind of world
do we want? And design needs to break from its
current fixation with capital that is manufacturing a

world no-one wants.

9.4 Design Without Reproach

Design’s raison d’etre is to disrupt, contest, direct,
respond, provoke and project. Contemporary forms of
design research are typified by work that purposely
blurs disciplinary and conceptual edges that has
shifted methods from being ‘discipline-based’ to ‘issue-
or project-based’ [24]. These forms of design research
will generate new methods and identify ‘other’
dimensions of design research, activity and thought
that are needed for the complex, interdependent

challenges we now face.

10 Conclusions

Contemporary forms of design research have been
superseded by a condition where conventionally
defined disciplines have been smashed. In this era
where design research is typified by fluid, mutating
patterns of practice that regularly stretch across,
move beyond and transfigure historical disciplinary
and conceptual boundaries, we posit that design
research is no longer ‘amid’, cannot be measured

‘across’, nor encompass a ‘whole’ system. In short, this
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disciplinary turn has generated an ‘other’ dimension
— an alternative disciplinarity - an ‘alterplinarity we
have described elsewhere [21]. Moreover, design
research’s reliance on the ‘exhausted’ historic
disciplines as the boundary of our understanding has
been superseded by a boundless space/time that we
(Authors, 2013).  The

fragmentation of distinct disciplines has shifted

call ‘alterplinarity”

design research from being ‘discipline-based’ to what
we would suggest is more appropriately defined as
‘issue- or project-based’ [24]. Consequently, this paper
presents a 4 point manifesto for future design
research where the emphasis is on understanding
how little we know and recognising that the unknown
is a necessary condition for the beginning of any
research project. That is, as design researchers we
should focus on what we don’t know and move away
from current models of design research that largely
result in imitation and derivation as the norm, whilst
reminding ourselves that design must be taken
seriously at all times. This seriousness is inherent in
the new strategy we require for design. A strategy
that reconnects design with its historic project - to
imagine change and to answer the unavoidable
question - what kind of world do we really want?
Design research desperately needs to find ways of us
being together on such a populous planet in such
unprecedented proximity staring at many other major
crises. Thus, in conclusion, design research now needs
to disrupt, contest, invent, direct, coordinate, respond,
provoke and project. The complex and interdependent
issues we face today need undisciplined and
irresponsible design researchers who act in
productively irresponsible ways. However, we must
design and research with care and remember that,
like design, the purpose of care is to affect the way we
live. Finally, design researchers need to confront what
most of them avoid — the past - and also accept that if
design research no longer needs an idea, should

design research still participate in the idea of design?
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Evaluation in Agile Development Engineer Education and
Implementation in Master Course Curriculum
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Abstract

Agile development engineer education is required by a software industry in Japan recently. To
implement such education in master course curriculum is big challenge for universities since they
must update their education contents. We have introduced a novel PBL style education program for
master course students in AIIT. We discuss the education method implementation and its evaluation
system to estimate the learner’s skill improvements.
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Design Development of the partner robot coexisting with humans
— A robot that mediates people's communication —

Okano Megumi*, Yuan Zhou*, Tasuke Ogawa*, Kanda Masahiro*,
Kazunari Hirakoso*, Yosuke Tsuchiya**, Yoshio Kondo* and Jun Uchiyama*

Abstract
This paper, we will report a part of the research on "Partner robot coexisting with humans". Base
concept of "Robot focusing on expression and gesture" announced at AIIT Bulletin 2018, we developed
a prototype robot with remote operation by using text chat. This prototype robot was demonstrated at
the International Robot Exhibition 2017 and other venues. We focused on its application for childcare

environment and received many positive feedbacks.

To further expand this concept, we developed a new partner robot concept focused on the foot
movement. This is a new approach in exploring the potential of foot movement as a medium for

human communication.

Keywords: partner robot, remote operation using text chat, foot movement
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Design Proposal of last one mile mobility in suburban cities of Tokyo

Yuki Kishimoto*, Hongxiang Liu*, Shuai Shi*, Nobuki Ebisawa*

Abstract

In the suburban cities of Tokyo such as Kichijoji and Futagotamagawa, where are surrounded by
residential districts, and the distance between major traffic terminals is wider than in Tokyo central
area. For this reason there are many problems with short distance transportation so-called “last one
mile”, for example from one’s home to the terminal. It is expected that this problem will further
increase because of future aging society. This mobility design study is hypothesized as a possible
solution for 2030. We consider the fully autonomous driving technology, contactless battery charging
technology, and the total traffic management by Al and IoT as main technological elements of the
study. The study is conducted as a hypothesis design proposal of 2017 AIIT PBL (Project Based

Learning).

Keywords: mobility design, Last one mile, autonomous driving, contactless charging, PBL
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Service Design in practice:
Proposal of Smart-Shopping in Fresh Food Supermarket

Yusuke Tsumita* , Keiji Ono* , Lan Liu* , Tomoyuki Ohkubo* ,
and Shigeomi Koshimizu*

Abstract

In recent years, while EC (Electric Commerce) has shown rapid growth, when we look at Net
Supermarkets that handle fresh produce we see that they are very much under utilized. One reason
may be that consumers have a strong desire to physically see fresh produce before purchasing. In this
study, we propose a physical supermarket where shoppers can observe produce while shopping,
however doing so without a cart, without lining up to pay and without carrying produce home. We
built and evaluated a hypothesis of a new shopping service repeatedly using service design methods
such as persona, customer journey map and service blueprint. After the implementation of the field
survey, the usefulness of the proposed service was verified.

Keywords: Smart-shopping, Service Design, Persona, Customer Journey Map, Service Blueprint
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A Consideration on Serviceology in Monozukuri Field

Hiroshi Hashimoto* and Junfu Chen**

Abstract

This paper presents a consideration on serviceology in the Monozukuri field in Japan. The definition
of serviceology is presented and some features of serviceology in large corporations are described.
From the point of this view, some problems that the serviceology is applied to small and medium
corporation are explained. Examples for dealing with the problems are introduced and considerations

about them are shown.

Keywords: Monozukuri, serviceology, small and medium cooperation, service in production
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ZOEFITIE, EHRFEORE BT OEIZE-T, T
BB DM OTET 4T A ERMES, T AN R— 2D
I FETETREI o722 03B H(Wise & Baumgatner,
2000). ZOXH7RPLOb &, RIS IS A BT D720
\ZA /R—=T T IR BRI E T T e S M O Al 258 &
N, 22Ok, BT 50— A& 18 TR
THIERHT Y —E AR LB AT L2810, B/
PASIRE L CHITRES NLT= D TH 5.

2 FHIZ, WETA T A7 LR O R 3 L o
DO ZICHETDHHDTHSD. Wise and Baumgatner

* PEEHIN K FPE NS, Advanced Institute of Industrial Technology

** KK, Hiroshima University
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(200012 LAV, KIE D B B AT 000 M 38 AR R HT K
FEROENGITRBET 13 K1 THY, — D T8 sl A
~O & BB FEELEY—E 2O T 20%%t 80% T
BB, EI-BE T, AT, A PEEERE O SO A T
DEETAT AT L, 30 FEEBZ D7 —Ab D 7adleun
(Neely, 2014). ZH L7z Sh D% K BB O HINEFr#H 75 2
DIETH, BXORIEEOTA 7 A7 VDR bE2E 52,
UG FE B B — R AR T A L IR e R
WA R0 THD.

3 FHIT, BEMBRIGSIREOMMSR THD. REITEST,
BT EDRGE LR TE DD NDINIE D B E N DD,
F OISR I R REB O ELZ TRV, UKL T,
AL HER TR T R L OMRER T
7R 5L En - (Raddats et al, 2017). %D, ¥—t
ADEE, BHRIHIFENTOY —E 2F] 5555 4
TEOWIEZEELRND, BT A7 YA 270 HfE
ThiuL, BEYChizoTH—E 2R3 HENHLT D720,
AL AL MRS E LT L2 LN TEDEVHZETHD. 2D
IO E, Y —EAIEEO L ERRIGRIREL T
SN0 THD.

232 ERRHIELE

1 FHIL, b= RZLDEE S ORI THS. 7n
—URRER A ORBEHAN OHEACIC A, JedEE % E
H LD MO RIERE I EHAIFL L DR DS, B
b ETETREICRY 22HD. THLIRILOLET,
B RIIE R DA PE L ITE & e B R L O S 2 4RIk
L(Robinson et al, 2016), ZD[EAG OREHPEIZL > THAD
SO AT ZENTES(Oliva & Kallenberg, 2003)
LRsZ. Blz0E, Frambach et al (1997)i%, —ry
ROWEREER T 31T 207 R 2R OB A2 & LTz
AL, HEEROMERED A LS TODIZh b b, B
P —EAORMITF RN A AT~ A RSN NG % 5.2, #i
BEOMEAMZE BDODHZEIE N ST —E AO HE A
MFALI=. F/- Mathe and Shapiro (1993)I2L5R1V 1
¥ 188 HAXRIATONICHAE T, FEEDOYRT vy —
WXL, A% EMIChZ > THRMICENINLEK ST v
AIE BB ETITZET A, 76.9% N —b A | Lla%
L7zZ b &4 7-(Desmet, van Dierdonck, & van
Looy, 2003).

2 % HOBEAMHISIE, Y —E RICLDES o REEED
ik CdHMathieu, 2001b). ZHiTixry 7A@ in
V7T INNENGD. BIEIE, B E RE FULI T Ml
THIRFEL, AT RDBIRNASRT R—=YDIRFRLT =
VB CREEEHVIAAL TGS E BT DL THD.
BFEIL, BEORMT DM/ S —Y LY —E 2O FHE N
BRIZRO LI, FERMICHEAR T2 TS0 %)
RThD. B2, HEREIIE TR 2 A MNEE T —E R

ZHMEL, [F—2thoE SR — e 22 ]9 52,
T, MBS LEBEHIANOREBH IR a7 A
O Ffl(Wise & Baumgatner, 2000)<°, 2~V |2 LA A
LEDYPR—b AT L KOMTRAX D[RRI T,
AR DA R —va R om LICFH S LD FEIEZ
DOMICH L. HL, ZD X725 g7 BERE X 1 aE
DETRBIRN. ZONRITRFE O =— X LW —E 2D FSH,
EBICH B O RAEIZ L > THESND D THDH(Samli,
et.,al., 1992).
233 YTV BEE

1 % B, S0 TR — e 2 AR I A2 00T,
ARD=—R |G A, BRI KROS5
Thb. 4 H, ZLORBEITREL T2 Tl & T&Eelien,
I Z< DY —Ev 2% KD T2 (Baines & Lightfoot,
2014). Flx1%, RAEOEAELE 2 L. FRAFEOWEAL
IZHARZ AT D721 Tl /& TEDH0y, RBEZITETH
A9, ¥, FHEAEDIZNC, FORMENREEALE
NDIRFE, AEHAH], R —MEHZREL RO THEDOTH
5. — 0, MEBEOEEEHICHEEZIRUDLE, Z<OHR, R
W ATEE I SWT, AR R ITEOEEEHO—
I ER W &L 450357~ (Desmet, van Dierdonck, &
van Looy, 2003). il %(¥, Wise and Baumgatner (2000)
DOMAETIL, IEACBITE 3 B#O LTI, ~—F
=T OEANEITREEHO 20%ICEE S, BoizTr=
AN RIS, AT F ARV T O TN E
N YN AN @AY

2 % B, RGBTV —EA~OIERITE LD
BRPEZ LT 5 A Y N THD. ZHUTIE DD ERNDD.
e, F—EABZ o RIS R LFHED
BT O OEINCLY, BEITBEED=—R % JOEH
it Cx, MEIZBIT DA/ _—2arDizdDL—R T )LD
RN X528 ThD. il 21X, Chatterji and
Fabrizio (201413, [EHHEIRAE LA ) R—T 4T TREH L
DATRL—ar PREORGA /7 X—TaZifbl, H
IR T T A VI I X = a b ih KERINE
PAREICLEH9EFEL-. £72 Goh and McMahon
(2009) 1%, B BH O — A LS I 1 S5 BE
FOEBEREREIREY —E 2D T 4y bR — 2RI/ 5
ZeEbfEfL7z(Dachs et al., 2014). 19—, EE A
Y LT 4 DS THHMathieu, 2001b). H 5L I HAFAY,
PERER/RAR ZENTRE TR T2 o TNBRD, ks LR RE L T
PN AR T A LT E MO T2, REEITE - T
% BIF AL, mIESREE & ORIz RS 2 S B fR A 4
&, WETATH AN DL IRY, BT —E A0 —
=5 GHZ LNEE THH(Wise & Baumgatner, 2000).
FIT, XA —ar LT, Tk 0
BOMBAMED M 2R —RL, BRI L THIE
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X BEN—HNICUShD

vshiz&E, HAMEMRARY
REICHFADCEHNHE

1 /RS D BT (RA238) LOBIRR

THARRAVIVT A ZEE T HIENTED.

i, B (B2 M —e XA B —Tar DAYy
LT, BlZIE, ROZENETHNE. QAL —Tar T
BEAZBW T FICRDEB POV A7 2K TED,
@5y DR EALIE, (EBEA B A HEF 352030 872720,
U B SR RE I AT IR T & D, @R
ELOBFNARFES I, 20T N — g B A
Wl TED.

24 H—EZA(E—a>DRE
241 HHBEERE

fEske, BE 3B W TR P &Y — e A PR B
\ISEIL, ¥ MEAIE 7 v 3R PociTh T
iz A A= ar ~ ORI, B3I D
RIS, V— 2477V 7, BEO—EREHE
FldoTiRtENDZ LS. oFY, WG, W
L O DR - Y — e AL O R~ L, Rk
DAL~ A Ry FOERP RO HILDDTHS. Lo
U, ZOEHEIIIBE MR DI, EZFRV D RL /2 E DM
W, RFECENABILA TS 2 HEET 2003 i e L
S EAN AN
242 HFE-RA¥E)LEE
= H A —a iy, Mg LR (B a3
ZETe) OBMRIE, WEI~N—2 (B E KT T 2) 5B
PEAR— R (T8 - PR 5T - e E 2 G 1) ~ DR E BT
%, Lnl, iEEopEa IR a 7 NIRRT 50
DD, FHAEWZ —E A2 U Co BB 325 Fnik
BN ENZ . BN DB E LD R/
== A RAF )V, HERO RN KERGREERD. iz,
P—E XA =T a N THE P LOTEE TR T 50, %<
ORGEEEL, R —AD~ AU Ry, ik,
SR, IAZ <A —ar J0h, BN, B ORFEE,
R 2 BER TS, 20720, BbDOP—E 4P —1a
X, RO =— ARE LTINS T DL RS0, Zn
ROV ALY Z @b TLEIZ LT,

243 BEEIRDAVIEE

B~ YA MBI 2R OREIL, BE (Tslde) i2s
SC, [a—var k85 L)L LV
BTHORUADE. WICFTEHEOBEE b7 T,
(B&h) ) DEERIZ, B OB () ] 7 e 2= b
—VEEEL, AR RIS T 5 A B R EMEROEL
RFNCHIE RO FICWDE VI RHT T 47 7235 21
B, IO DIEE T A RREERHS. SHIZ, BFIZEY
BV —E 2R T 272012, BEOA XL —ar 7
TARZEDOLDIZT IV RATHIENRKIFIRNN, A_L—
2L OB ADRERITE I ZE-> TR E LOWMBETHY, bo
LT LT EHR THA Al REMERS KE . Z D7zl
ERELOERILF ZAEE T HIEbIEMI N

244 YROTHRIAUNEE

P XA g (S S DY U R ADEIC 1T S
SOBPEBEPRIEEEIND. ZOREITEEOTRDLEDOA
Trar L THI/RENALO D, —e k&N T=A T 7F)
70X, WICHIRFEY OFNEEZ B LNDE VI RFEN /R, &
DOILE N RN BLNAETREM D3 DDA L0, Rkl GE
DFEFOIHCEFHLE EORBEL X TNDHIERE DS
sz,

3 FUNBREDH—EZ/E—arDHIK
3.1 RIEELEDHLER
HUNMEEORMIE, BARDE ) SODIE (TAT AT,
B OPURTHY, HAET /SO TR LS TND.
LsL,
® D NS I EEEZE 1 2355
®  THEUIRENBIIER BTN
® K (KAZE) ORI THN
® A FEMENMR (R MR EQOLIE)ICEDE U
BEOHFTH T IIETD)
REOFHERHITHND.
/MBS R % (R CoBR (K 1) 2 R5L,
FEEHO 1 R (R RE, SRR TAR Ve
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B2, MEIRREITH720I2IE, BEOEEN=—X
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BHHAERRE D E Fo TWHZ LIV RND T, MifEIRE
EHOX AU, ERAEEN DM BIZORn5. 12721,
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Improving productivity of SMEs in the era of Society 5.0

Kenta Komine*, Miki Saito*, Aiko Nakato*

Isshin Sasaki*, Hisashi Hayashi*

Abstract

Small and medium sized enterprises (SMEs) are the source of Japanese economic growth, which
account for 99.7% of the number of companies and 69.4% of the number of employees. However, low
labor productivity of SMEs is causing low growth in Japanese economy. Based on literature review
and the policy vision "Society 5.0" promoted by the Japanese government, this paper shows two
research directions (autonomous distributed manufacturing system / P2P platform for
human-resource sharing) for improving productivity of SMEs. In these research directions, automated
negotiation is the key technology for connecting independent companies. Therefore, we will develop
automated negotiation algorithms and confirm their effectiveness by means of multi-agent simulation.

Keywords: Society 5.0, Autonomous decentralized system, Multi-agent simulation, Cloud

manufacturing, Human-resource sharing platform

L TRY, MBS yE L —Y o Mal T
T o TRWRERRSNDHY AT Lk H S AT HEu
Wy, LRG3 %.
1.1 BEIHVATLEBEXS

HHH AT LDEITE P E IS AT LD IR %E 3K
Bl E BT, AAMEZE T 0B O R A
AT 22 8123oC, BRELTHREEZHERF T2 AT A
THHI8]. ABLRWDOLE, = — VU MR E RO —
DL T, BERCANRELWV ST EERE EARONE AL
LTHEREL,, o= — Vo U MR WE KD, ZDLET—Y
U NEIA G RNEATHL— L CThE A ED DL 5
AW 1TEIZ LD, L LD, 2-3 BTl 555
A FEVESCERRE O ORI T, BEEL CREO AL E
DLHUENNTLD., ZOLH x|l x D=—T = MH

1 [XL&IZ

AR, 5 MR EEIN ARG I B W TR SN
7z Society 5.0 [IZOWTD Rz L8, K7-% Society 5.0
WA 2 BT 1T 7R, IR IE OJFR THA /M
EREOAPEMSFL OB KIL T, E AT A2
BIAM Y =7 OHLENG B G AT L EZ D B B2 W
TV RN L AREMER- DT DIEREATV, FDF5Hh
EHLoTHBOMEEIRELETT.

mEHE[1ic kB e, HIET Society 4.0 HFL L b A1
WAL THY, ABBEBMICEHRE RO LW ETTY. L
DUIRDG, BUEDZF LB LB R LT 2K =—X
DN T, FEERRITHE U B (T2 R, B 21T
IMENRDDHENZ, NZEARBTIXRADRDD. — 77,

Society 5.0 B {t T A721F T722<, Al €/ (IoT:
Internet of Things)H3A ¥ — % MRS, Al
BEIICRW T AIENA[REL /25, AU — Y = R
IENDTIVET AT o CTE B RERIE DL — W2 HD
WTATEN T 27 07 7 4503, NOREERD, xohU—7 |
THEIIA 2T 7 a9 28T, b By [HF
DR ER B & F BRI DA THH2][8]. ZoX5iIcE
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INDHTENEL, TNETIEMSE K S - RAEEREE T
D NFED FEERSCBR N R ORI ERR % 72 B0 FIEN
REIN TR QD AR TIIZ D2 —avBREA &
\ZL72 2 DD B (A BB FES AT A, AL =T U
7)COYEE BRI ABIZRST LTV R LR/ T .
ARROEVITZLL T OIS NS, 2 EOENIZHIT
DA FEVE SRR RE L, DS E O GBI ENE o R
2O T 5. 3 EOREIL T, 2 ETHeCSn:
S5 2B PE M O RTREIC HE DWW T, BB RR I S T TR
WCRETT 5. 4 B0 BRI AT LTI, 51T
SRAEPERNR O LV, THEMOEAE TSR GE T V2

5. BEORERD ML =TI T Ty T+ — AT,

FrBE — N UTIDOBBRF RS 302 ea BT, 6 Bo
flam ClE, FETHLIMREZELDRRET D,

2 ERIZBT5FEEEERERE
2.1 Rbnf- 20 FEFBEEEOERELER

A AR S 1991 4EMDHT 20 AERICHhI=0RBR L= %
DIz 20 41 1F, E GDP k3R 197590 4 - OFEH
4.0%7°5 0.9%~& 3.1%8 TESH7z. 2011-16 I
1. 1%&1£&u\72e733‘6%)55‘za§bﬂ%753, INETOBNEIY

R EITEWVERAN(K 1),
560 .UlsPa) 8 (%)
®, 6
540 N .
\ / 4 . .\% 4

520Q% /i ;' NI R\ 2

Cisavii )
/AJ ///// e
// %bﬂr‘_zoﬁ /// __IE

1991 1996 2001 2006 2011 2016 (&)

%E GDP(MA) =O=-REMEE -o-ZEREE
(HE)ELBEE 2017 £S5 7R,

1 : HAR®D GDP &35 ik &= 4:8(1991-2016)

F7-, EE 470D GDP XS A pEEE A 1S 700
FHEIROEELTETIENHES. /T, —AY720
@ GDP O EIE, FEEEMEOBOITEFELTNDES Z,
T A ENLCEICER DDA K 20 GT :is 1595
BEPFEME O E DE, AXYAE 100%E L7254, BA
1% 2015-16 A E AL 91.6%E GT DHIT iﬁfﬂi i
B0, AR @ A PEE AR T 228N TED. ELO A
KPEZER 77 By A s K VE LR [5] Tl BGEZECT AU D
69.7%, Y —EAMEHET 49.9%E RELEEDITHNTEY,
FESET LI B A RN LA D IO AR D Z LA
BThD.

UK H(%)
140

E=32015 232016
130

120

a0 / o « N s o
N & NS
Qb g’b&b {((3‘&0

(44/®) OECD, and Office for National Statistics calculations & 0 %5 7 {5k

2 GT B D978 ik (2015-16)
22 BAOTINCEIZEITEHEEEMLE

—75, BMAEOEEED 99.7%, mEHID 69.4%% 5
OLHF/INMEEIC BT DB A ENEE DL, RAEFEITHL
TRESHER DD, H/IMEHEITA 2015 FITELDTpEHE
B AR ZE &R /N 3 D 55 (8 A2 PE P LR D & 6] 2 KR,
KA /IME O F @ A FEVE D 2 E Bl 7o b OFNEICE
ROERENPE - Wy b, WG, HRmEEDZENH
FThHoH(A 3).

S EENE (RN
1800

1600

Rk th/ha

FRER- WiER mﬂim%

MRERRE
() SANDSET, AL 27 4 (2015 0K ) RARROBREL D &5 FHEm
3 AARITIBIT ¥R
Fr B PEE e (BT 3 R

S A ENED AR, IR 7= 2 kl2 &
DN EREE B F D LT Z IR A EN D D255 fif
T oL, H/INMEEED G B EFEME I RNI T IO EFETHHE
BRI LB 4). 2HLTRIE A DI
FEEMESCEEOESL, P/ EE TV WIEER
W&o TEB B RCA DD, ST, WNTET LN
AR T DD NAE L725.
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' & EEMLRIE
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’ EPCE S FBER | MER EEPE
o 4 R/

(LR P NEEAR(2017) & DY 5 7 {ERL

X 4 : SpEEENE ERRO K S #(2009-2015)

3 BREHH

U NMEZEZ T B O LRI T C, FTIEX 4TH
Bk ol BE S JERE E COREE BRI OV TR
ZIRDMENGD. Fox 1TREEL TR LA EIRIE H TE
WZEBL, LTFIZOWTHRERILE.

BERIZOW I T I Y —~ DR ERREFOMG
EHEIRSONE S B O BB =R 03l (EAL AN e 0 3 B I k)
THRIH DT, APERRINIG CT-Z AT 3Bl D 7= D
BB AS A e A A O D B S AT AR S5,
T, RE - IR I BIC I O A B el S0 T B
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The 1%t phase relates to
Group technology

TASKs

weight (time)

The 2 phase relates to
Multi-knapsack problem
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Application Development with Open-to-Research-Use Deep Learning
featured Human Posture Detection Software
— MURAKOSHI Project Team 2017 activities and beyond —

TSUNODA Yoshihiko*, NAKAI Masato*, SUN Caidong*, AZIRO Tsuyoshi*,
HAYASHI Hisashi* and MURAKOSHI Hideki*

Abstract

We aim for application developments in several fields such as healthcare and robot control. When
considering to achieve high quality performance in such applications, it is often necessary to have
large amount of accurate and various human posture data. OpenPose of Carnegie Mellon University
(CMU) can realize simultaneous posture recognition of multiple people in real time by using simple
Web camera. We developed two application systems utilizing OpenPose. The first one is a basketball
free throw prediction model with human posture data recognized by OpenPose. The second one is a
healthcare application which aims to detect brain stroke tendency. In this article, we focus on what we
achieved through our above-mentioned two application developments. We accomplished to build a
high quality motion prediction model with OpenPose data through our first research. Then we built
prototyping system to detect brain stroke tendency utilizing OpenPose features and also the
knowledge acquired through our first research which we consider remarkable to present one form of
OpenPose application in the healthcare and medical-related field.

Keywords: Deep Learning, OpenPose, Human Body Detection, Sports Motion Analysis, Logistic
Regression, Brain Stroke Rescuing
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