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e B 3 0 2 0 5 1 1 0
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L XK 3 0 3 0 0 0 0 0
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AR T 0 0 0 0 0 0 0 0
& T 0 0 0 0 0 0 0 0
I RA 1 0 1 0 0 0 0 0
e &I 0 0 0 0 4 0 3 0
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A= ANT 0 0 0 0 0 0 0 0
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2. 212N 2014 4E1T, LIS 2016 4E1T, AN 2018 4RI, TATJELAS 2020 4RI E LT,
F7-. JHEIL 2014 12, BEF LRI 2017 FEIC, BB 2019 4RI B AHIFERASE
ZELTWD, RFFEEROMIEE 1L, T O, W72 Eofkix B, FR2E R Ee2%
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F£2-T WIEKTHROZEY A B
No. ZEH B O 5% 554 R % E A
1 BAELE R EBSL A ¥ 2 — 3 AT AFgeHE | 2012
2 HEE A AR 2013
o —WALENEN B AR S o
3 ROBOMECH % % _ ) 2017
KL F 4T R A hu=r A
TEEE Robotics&Automati
4 | KB Fufl] | Best Paper Award Third Prize v robotiesiiutonation 2018
Society
5 BEHRA L —E Bk a Ry MRS ES 2019
6 Best Paper Award on Mechanisms | IEEE Robotics&Automation 2019
and Design Society
7 %1 EHEFHE - HINE AARR Y %5 2020
et | PR B O SO R KR R e e
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N LI 45 B OO STE R 7 e
13 | R 2 zigggg TARFRERY | men 2018
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15 & ERSH R — = MRS | 2012
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16 BFR TR (D) ER P 2018
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20 GHIE 247 EE ANTHRESE 2016
21 IR 7 = o —3E T RALPR T4 2018
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25 Best Paper Award I1JCAI 2019
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No. ZEA E DL 2 5% R ZEA
08 ;Eéfover Fy LY 2014 wE T RS 2 5015
29 RIFEREFH AAY 7 o =T RE 2014
S i Computing VC)WFIER/ 7T 7 4 7
E‘ [SEd 25N
30 FIRAE 1 VO 2 L CAD (GCAD) FfFE4: 2014
. Computing (VO)#F9Es/ 7 F 7 4 7
IR YR IR A A
3 ERFAREH % & CAD (GCAD) Bf g 201
32 BHRAL—E B A 2015
o B HREE R T — ik -
33 | MED B | oL x5y ok A5 ¢ 7 FE (PRVU) BFZE M2 | 2015
N
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34 A UHETTT 4 TREE AT« 7 BiF (PRMU) MFE I ZEE | 2015
é\
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36 BRI QU et 2016
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B
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Y sy
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(=, e =d
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57 IBISML iS22 E 7 7 A4 U A b | B 1HHE(E%2 IBISML #f 50 2015
58 BT SCH W20 EuRT 4 7 AL RDT | 2015
= The 9th Asian Conference on
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65 =t T E B P 2018
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68 | Kl ERT | BGA / X—Ta v H NTHBESS 2016
69 N LA TS im SCH AN THEESES 2015
Bl AR —
70 H AT IR Bl 2 H A iR B2 2019
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81 Ny ST - NEDO 2018
IR 1 J
%5 5 [a] =Z& UFJ $R1T Rise Up e -
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MITANNI Business Contest2019 | _. ... A

84 R =ERPEFERASH 2019
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BRI i
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VA A
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91 (NEDO %R &), World Robot NEDO 2018
Summit2018
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2.2.5 BEHEHE
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BERIERCAREIN, ~ Vv TFo—T = MCBET D5 <. KEFIEr Ay MR BEE
T DREENZ N,

FRCOEE, mE. TSI TOBEERN S < MR ST,
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HFa—V v B RF, ETH, AA ARG & O THRME L7,
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2.2.8 EARIE - # Rt
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b,

229 RyFy—
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BB EOMELIRMBAIEED I N BEINTERVFy—RETHSH, BEIT
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EWY ez BT o — A0 E BIF L TR ST,
QERXRDRE & 73 > =Bl (BT, /XF)

ABATEHR D SITE DT Do T,

Q) E&HDOBE
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GAL 407TT B HH
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(1) FEONE
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@Z Dt
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HEOMEL L T20I124FE 10 HICEELE,
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& LT, 73U XAOMIEEAT D il - AFFEE T X o TS Bl 2 -7 —
ZIRNTREOREL L TREINT,

32



QEERDRE & 13 o T 4117 (BT, WXF)
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Q) &HDOBE
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b0, ZOEMFEAIEL PR L, FHEMRIT O D F R O - BRI A5 L
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QGRS - ESEBRICDUNT

N DIXTERB G DR o T,
@Z D fth

B ORI OBERE I ORETH TR BIZZ0RBERE L2t ThH
%o JCIIRAE B & DRI 2B D A —~v S E O —F 3T 5 7208 2014 AT
L7,

2.2.9.5 #X&%t ACES

e oM ZHAT 5 Sthe LTREEIN, BHOIR & ©FETN 5 BgBERR
AL TN T Y X AEHNT, AOIRZEL TGRS TW=Y T AREHRE BEICF v
2L, NOE a2 BE1b - 2Rk 52 &2 BiET,
(1) (%) ACES $#t ERIL DIKREFIZDULNT
DRREOEH - S - JHULFH

MR L CW e HPE R EZEZH 6 ADA LV NICL - TT 4 —TF T —=v
TIZRHb Li=sthE LTlRESNTZ, 6 ADH D 3 ABPRBIFIEEIZHTEL T\, BY
FAREEWEE 272 Al BAOBEMERNOT — X DOWE, T VORI « ML, AT
LDOBENIELETOHED 7 —%HR— kLAl OEFEELE HIET,
QEEXDRE & 73 > -5l (BEIFH. wXFH)

NBRTEHD DIXTERB G LR o T,
Q) &HtDOBE
DOERT—42 (FFLE. EXAE (E5%FLHLEL) . REEHD)
EARA 118 7853 TH

TEEEH 21 4

35



FR7IAT B, TULERE, BRE—AVT 4 T A JFEZ V=T ) T
&
Q=FEX=EH

(i )SHARON

UTNWEEHZT ¥ ZNMMET D 2 B2 i e OB B EEER, - T 7 LT X W%
API/SDK & L CH#RMtT 29— A TH D, 3 >DOEEfA L LTEY 1 SDHIZALICHE
THEMEEN 2 ELEAMETH DA, 2 DHITEARIORIENARETH DA, T L
T3OHIIFET — X L THEAFETHLATH D, BRIIITE IREMEDRHTCL D
& ORIk, EEREOERER SO BB LA TR L L, EiEH OIRKMRASCET A 7
e BIZFIH STV 5,

(i) AR =BT DHENEHROT ¥ 2 AL

B SEim? 2D/3D Pose Estimation 7 /LAY XA AZX U8 &9 % Deep Learning £4712 &
STWEET BV R] LENTWERAR=VICBIT D HBTENE T P X T 5, A
FABD = ARAR—=YBZOMALBIY AND Z & T, 7 A IESCRHEIER N7 +—~
VADM EEBRE LTS, BEENT o BHERERHEICKH L TT LT XADEAE{TH- T
W5,
QT IZRIRERE - BRI DT

N DIXTERB G DR o T,
@DF Dt

FARAFFE R I TR L TN s —ERECAS CEO 2350 5, FT-AIEA L6 AD 5 HH
HE—RSR 2 & Te 3 AR =ETE CTh 5, MEBITEINEMZH 0 25,

2.2.9.6 Bestat sxxX&#t

AT O BEEL Al DOV ICZ 32T, ABRAL LI AZTON R ZHE
L CREBFERICHTBOMEM FRICE - TREESNZ, HICEB AL ICEZ 2BV TH
EEREAL TV,

(1) bestat (¥k) ERIZLDIKRZEIZDUNT
OEEDEH - St - HULVEF

ABADL L EE LD MR ZER AL O 2 HWCTAIY HiF 5 2 & % BICR B
TRIZE s TREEINZ, Hfg ALIZEmRENTH Y . WEIZITMBATREZR DN EIE L <
HfiE LTV D NIRONTWD, & Z CRMIIEE Al Z#AAALTES AT LT 7
—a VOB ATV RZEMTY T— M —E R ERMET DU AT L&D FHELH
DHP->TWV 5D,
QEZEDRE &4 - - Hiflt (BEIEF. BXEH)

ABIEHRD HITEHRNT DN o T,

) &HOME
DEERT—42 FELE. BAE (XK LHEL) . HEEHSE)

HEH 10 ALLF

36



QBXNHE

Efg Al =2 B - Rk, iR AL O Saas &7 NA AO$RAL, AR A T S AL
DFAFE - f2ft
QTIZHTRERE - W RERRIZDINT

NBREER O ITE RO o T2,
@F Dt

R RFTR OB M FERAAIE L, ERRAS RO 25D 5,

2.2.9.7 #%=X=%t ELYZA

AR IZ, 2018 4E 9 HIZKBHFZER HE D A L /\I2 X o TR & 117z (BR) ELYZA 41 (CEO,
BRI A HLEC) 1236V T 2020 4F 10 H 2> B AR 2 5D, AL SEIBIC 35 1T D BFSUBRFE 0%
K(FRBICET 2E LT o TN D,

(1) (BR) ELYZA # RS DIKRZFIZ DN T
DD ER - Bt - HLVF

IRBAFFEEEH D Deep Learning 2, RESOMEOMI A HEs L, BAMEK CTIXBAR
SR, I TN ORETIMNCEREZ Y T, BHED Deep Learning DYEITH %
A ) R—va AT TR ME 2 L 2 BIR L, RS,
QEXDIRE & 4 - - Hifft (BEFHF. wXFH)

NBRATEH DIXERA G LR o T,

Q) &HDOBE
DEART—42 FELE. BEAE (X% LHEELH) . KEBHSH)

NBRATEHD IXERA G LR o T,

QFEXDHE
(1) AFERE OB (B /R, fHl, Bee, Mk, AEES)

ELYZA Brain (%, [RI#EA3BHZE L7z, NLP (H A S R EA) S 1T 2 EWNHR KO B AR
Al Y ThD, ENRKOBARGET XA N T — % OFEER NENKRKDOET IV
DRESZALTEY, BEOHEMFRETIIRA T 4 7R HARGESEE ORBE B2 5,
(i) BEAT Dottt & LA M3 2 A

N DIXTERB G DR 5T,

QSRS - EMEERIZDNT
(1) M5B, BERHmIZ OV T

2020 4£ 9 H 225, ELYZA Brain ZiGf Li-R¥ L OFEILA T 0 7T A [— ) —
71 77 ANLP30) A BsG (RRGEE Y = — X DRI Y VY — A & ERAL), B RrA3—
—HBEEL, THXAMT =2 ELLFL, SMICE2EG IO E R ZAAIHOE
BRI D /— b — L O 24 U C, ELYZA Brain OERGEIZ DR 5,

(ii ) i i BAFE O

NPT DIXTERB G LR o T,

@% Dfth

37



WBAFZERIPEE L, RFEETLDICA / _R—=Y g yE2/AERMT [mas 25 4] 214F
D, REFHBIED & & BIICEHEN SIS BIFERT & 51, 2020 4
10 H 2> DITR R A EANEER 2 5, Al Sk 31T 2P ERHR-CF BRI L T E%
TV, FEIROIE LA XK S, EEEEIT & ZOEOFI TR EZIT> TV 5,

2.2.9.8 #%xX=%t0llo

WRIZ, B RFMEBAIFEE D A L 3% HUNT 2019 4E 2 A ISR S 7z (BR) 0110 4 (fX
FIEUHER CEO, JIAESFR) ICBWT, BHEOMRREE ML L T\ D,

(1) (¥:)01 1o #ERIL DIRTEFIZ DN T
DEEDEH - Bt - ALF

Deep Learning £ i & 7EH L, HAHE L~V OFREGE e Ekk 2 7Rl E —~ v o7
NARATHEIHTHZ EABEL, &Ryahiz,
QEEDRE &4 - - Hiflt (BE8IEFF. BXEH)

N DIXTERBE DR o T,

) &HOME
DEKRT—42 GELE. BAE (X% LHELH) . HEEHSE)

AL 1 800 TH

BEE : Deep30 AIREEFHEMA . RS HLRE LA L%

%2020 4F 2 H, H-FHERYEE Z 5%

TEEEH 154
QFXDHE
(1) AR OB (S PR, R, HRE. s, EEES)

OLLO BOX #BLE/EH D HENVHT-CHEEB OHIBEEHLN TE 5, IBIFEE R EOE LR
T TN A (fliks, EREREA),

(i) FEAT Dottt & LA Mo xrd 2 A

N DIXERB G DR o T,
QTIZRTRERE - B REERIZDINT

NFERD DIXERBEF O o7,
@Z D fth

R KPR ERR O F v — 2, 20194 11 A, RS I6PI v 27T
T AT AKA TV VxR LT E FhE, RSO T 4 —7 7 —=2 7 HiiE
VN PEROEHGFRRRAN CTIXREECH o727 4 VA TRES NNy I — U OB L
WEBERE L, 740 THITEA,

2021 £ 1 A, EERTEMRS LS 0110 12, Ollo EH O v ¥ Al Hiffiz
T Uiz TG oA MR By, AR 2 LR CHEid 2 2 L ICAE, 2020 FEKE
TIZ, EKE LI N—T OBEEOEFERNSITB W THAEERZ LG L, 2021 450 5 Rl
B0 DX AR & U CGEAREMT2 Z L2 T,

38



2.2.9.9 Agreebit xxXe#t

BRI 2019 A7 3 HICEENE S 472 Agreebit (BR) (IRF BRI AHE /CEO, SJRE AN, Hufffk
/CTO, FHEEZEAT) ICB VT, HE O R AR L T2,

(1) Agreebit (%) BRILODKRZFIZDNT
® EEXOHEMH - Sk - HULVF

IENT T TF2—Vxr FORWEWHHICESEAHT TR L —a VIRV A
TLADORRE] ORETHD Al =— = Ml Z | Rt alie 2 R EBL O 7= I
R L, R OME, EoOMRE, HkoORE, PEORER EOMRIZERT 22 L4
& LT,

QEXDRE & 73 > -5t (BERIFHF. wXH)

FEIE 2018-148665 ((FHEZF1T, AR, AEBHSHREE L O ERASHREEH O~
77 A, 2018. Aug. 07, [X[ES PCT (2 % HiE)

Q) &HOBME
DEAXRT—42 GELE. BEXxE (FoB%TLHERH) . KEEHS)

NBRTEER O ITE R ORI o T2,

QBXOHME

(1) AR O (B, fHl, Bee. Mk, AEES)

D-Agree AIICK D773 VT —va b ZREFEBL LT, A1 % —%y b LO#EHR - &8
SR AT L, O TH) TEZTH] MIATH) [RUIRIZBINTE, 1TEGRE. 1
S, MG O GBI ER TRE (ks APE & AHT),

(i) BEA T Dottt L HEAMmrbioxt 95 A

NBRATEHD IXERA G LR o T,

QTIZRTRERE - B REERIZDNT

NBRTEHR OITE RO o T2,
@Z Dith

At R OWRHIRAFHEREICB T 2RO OFERENIC 2 BffbitTnd, 12
I%. COLLAGREE ¥ 27 AT, Zhik, SXNTHIFK THRICET2bDTH D, NEKRFO
BRI 3R 7 1 7T DTS L, EOEMRBICEID . S ERFIEFEr L
23, COLLAGREE ZZ¥E L, 4R IF7rrny=s e LTl LTZ, ZORRICES
& JST CREST |[ZHR4R &A1, JST CREST TBHZE L7z, FEBIOD T A7 A D-agree b4 R
DOEREMCHIH Sz,

2020 4= 6 A, RN+ HYPER CUBE, #Reth HackCamp & 4512 3 #h o8 B & A
LAl 77 T — 22 LR d T4 L b 77 VT —var&ardisr
4T =R A R—ar YT o 7] ZFb,

2021 4E 1 A, RFPERE N FEMT S [J-Startup 712 7T 4] OHIERTH S (-
Startup CENTRAL] ZIMA L — 7 v F IR B ST,

39



2.2.9.10 R+)—LTH /70 %K&4t

INESIE 2015 458 AWCRRNL LT A R Y — AT 7 /vy (B ICB\WT, BEOMERE %
[ A PNGAYN
MRARI=LTY/82 ) FILDKREFIZDNT
DEEEDEHR - Bt - ZHL\%

JST & & 3 ik — 2 [EAE R 2 B & D IR & D W SRR O
TL—7 X/lx»—@ﬁ#'ﬁﬁ%kfototo JSTRRREERDOIRNYD . A/ R_R—=Tg s Ty /N~
DOHELE WSS ZFIH L. M ATEHT 2 EELTERICHER L2, YRR 0
FATBREICH Y | EVIBY OREBZ KT D WELENRONSRoTle, ZAIV T %
Koz n s s S&ERT F‘.E?'ri‘*bx N)—L - ara—T 4 TBRED
W] O TH D LCA-DLT HEffi 2 tRIZE T L, N— KU =T, VY7 hU =7 OFENE
LR oG 2 BEEICAIZE LT,

QEEDRE &4 - - Hiflt (BE8IEFF. BXEH)

(1 )% 6256883, HFaF 6168595

(i )# 3 Information (2016), 7(4), 63 LNCS (2016) 9495, 133-146
Q) &HOBME
DEART—2 GELE. BEXE (X=5K%FTLHEL) . EEHSH)

AL £ 300 T H

TEER 34
QFXDHE
(1) ARG OBEE (PR, FERI, Hee, ilfs, EpEES)

A RY — L7 —ZEfEalis v b ekt 1/30 OBIKHEE S « ToT M/l v a
— 2 EMT 7' 7 L—& (flik& AW, 2019 4F 8 H 20 HERFEBA4A)

(i) BEA T Dttt L HEA Aot 95 A

NBERD HITHERPE O N7,
QTIZRTRERE - B REERIZDINT

MR, BEREIZONT, KRPPHEERA = —PKRFERA— D —E AN —L2T
— & JERE A O #h2 FEEEIT W) T LRI A FE it
@Z D fth

20184F-6 A 12 H, RS T N— 7 —& (RE, LEBK) X, ANV —LAF7 7 /1
¥ (BR) DR T — X [ERES AT 2 FPGA (12528 L, A MU —AF —# % 1.5GByte/sec DAL
— KT, T—X OV AR LJEMET — & Z[FIRFIC Y AT AR A BEemidE A N— R = 7
JEMEAN— R TAPX-LLCO1) (AR5 T EfliA% 298, 000 I (Bijsl)) 2 f7eBR LA,

2016 FEHEBE R AT U—R 757V |, 2018 4F ToT Lab Selection 7 7 A F 1 &
R 2018 AE RPN T v — KT TRIPHINRMSEHERE ) SEHEL T1D,

40



2.3 MIEBEIDAEAHSN-RBERMTOHE - BEANDREMIE

AWFFEREIEL TlE, 2008 4EEEDN S 2010 4EEIZHNT TEEF 30 RO BE A BN L, £
BRCRBUL R E®M D TEeR] % E5E - IR T 272 OFEHAT ORI &5 HRRK H £
O FCHREEZIT LIz, TNHOEIX, T4 —T7 7 —=2 IR T—LDuiEL L b
IZHED LR TH D . KT — & 2 BT 2 HIF-OR SR 2 2 06 L= 2047 -
T MAEEAN 7R &R DRSS O RS Do, AT T, o7 v
V7 MHBREDEE T r Y 2 N REEFEENAL SO T 0 Y 2 7 DR
7R ERM U T, MBI A~OISH % R 2 72 BAREY 72 B0 fLA DK IR AT hiu T
Do FElo. BTFENE KL L, AUREBOIIERCR N E ] S o e 2 48E L7 1TH
72 (RS BT 2 Fnaldth i 48) ~ OB M A b FEfi ST 5D, ST, Bl
DA EPFE T, AFEIICAERL BT 4 —T T == T OFE—NE & 2o - F4 W5
BT R EFOERR I < TR IR 8L DM BN Uiz, AFzeiEix, v V77
v 7 U CHdR ARSI 7 S TR DN 14 480 . ARBFZEEIRO B ARD HOR 2R AR 5EE
EEHLTWD, BlxIX, RRIEH DO (B FEANRRT ¢ —7 7 —= 0 T Hs)
BRRAL LT, EEOER (R BREE. V7 MU 70— S Bk, A
THRESF S P, WA HEE) IO TV D, BN EE e az b
EFEs, BYEFEF AT T AR A e v X — R TV D,

2.3.1 WRMEZORFKR (RHAR)

JERH & REOREBKE LTK 2-512R LT,

WFFERREI RIS B AR 2 2, i T(D BIEOFEEEREZITH L, A THRROA
) T@QBAEOT — X FEREE T COBFREMELY TLHA L7 eV IFHRTFH
Bifiom ) [ (3) 7 — X BB FICB T 2HaHHFIEOHSEH ] O3 205 THRY
MENT,

M) BUEOREMRIE AR Lz, ATLHEEOAI ] TiX, ST OMFERESCE
DI FEIZ, WEB (= 2 — 21 FOSNSE) DIF M A - /04 2 8l 3B % &
. Iy NU— 7 B AR 2 W2 T = TIERO MM T, SR,
Twitterz AT L, BERENTD%E, ~—F 7T 4 VT EVRANDIEHFEITHER DN TN
%o Fio. WERBELOEBHEE ZI5H U8 0B ofENBR S, ot
ZERBZW, WA ERES, BE L HEFTEZHOERLICHE YN TS, 4K, 45
BT, 7F A MO, 7 = TIHFROMEE L, WETEE ORESIIFRFCE, (H2ry
a7 —< BRI, PRITES X512 0 ., &N, ~—r77 4708, #
EH¥E, vy MEORBIZERTE 5, KLY = 7IE#REPLE LT — 2 2 IE
L., P2 b7 T, AT/ onyd LTERBISNTE 0BT EN
HEMLE N5,

() BIEDT — X IEFEIE T COFMIEREL U TAZ A kv 7 &0 RPN
EMomEM | CTix. 7 — XM FICB T 2RO KET —% 7 e —%2W ) @ik - =
VXY Ngon— R = TRERL O BRI Shvle, 2ok, X F v

41



—E¥AE LU CTHaFEEIN TS, £, HREOMEE 2R Lca Ry MZX b
B2 RS FEOBBR N EE SN, 5%, S FETULCKREDT —X%2H >
HANED ERESNDIN, TOKET —F DL « B « RAFIH IS ATRE 22 M Hffr ~
DISARERET — 2 DU T NZ A DABEHAN~OICHABRIFF S D, Fo, EERETOH
Ry Nty r ERIGOWET — & %558 LT MEBIC X 2 Hiffrs e & iR &
No, ZHHOHEML, 4% b REICAER - 8F - RESNDHCE - Mgl EO KT
— B H VT NHEA LT - RN D FAN ORI E#RT 5.

[(3)F — 2 1BRBRE TICBI 2t FEOHSEM T Tk, SE RO
AL, PBAE T & X BT DHEMBER SN TN D, oM, RFFEHEEOKRETH D 7
T IHEEE AN T T A NUARET LY X NTERSEICBT 5T —F (BT — 4,
T BT —=RE) DT T A NGRS T DS AFRICIER ST b, A%, Bl
23T 5 AR RGO 0T - 1M, B2 o s b, BIAYEEgoO 5T, 79
A R, R OFREE T ) IOk L CRGEHFEN B Sh T SR s,
FHaT —F O A N L, ASRBEORRRICE#RT 5,

42



79hhL (short/mid-term)

79bhL (long-term) /42T

WEREIE, % 13Tk POFAETA[FINToh A
~BHREES S%TEEN3RE SHIBEINZRBEIR
: PATSHAIE AZRE RIS LU S  BENDE RN R i

gg?fﬁﬁmﬁﬁn\ e . = e | EHANOGRAEREAHLL
STANE R AR EHT = KINET A EUEDIIBLEN S UM ZER. BT | BB ARRBHRENRL
2 HOER O )74 L/(/Wi%i%f&iﬂ]f%qiéoﬁ?i’ggﬁgébigoiﬁﬁg)ﬂﬁﬁmm X E\L?'%S) @@%ﬁfﬁiﬁﬁb‘%ﬂﬂoﬂ\_ K IBEF—HOINE. BT 31

= Zoe Lb, ) NEPE B1209%. © Dk > : =

i, L5 | ocsvis [P ol - | BRI R

EEE G Ol ([ 2o ho s E AR RO KB | | - TEANORE, oxmmoRs || | SRBEOTIRREDILL

DE A EFANAN = —Twitterz iU, BEEN, IH7CICIRANGA | 2L, BHFBOBRLID. o =7 W FAT C
p N | e 290 (45) 302 (21) - BEIIEECLZARIE BIRTT —IORNIBRIRORKE | | HRBVPRRBT—YENRC N 77 0 hae “Sai ot g
(1)BEOTEEE —SESETOCARAZH, BRRABRESORAAFTER || . FRITEZLICS. \ e e
mEALE. ATHg0 | | |EAER ()DHE(FTop10% PR SIE OICFASHIZRRR ] = ﬁﬁiﬂﬁzﬂ\ EP OB Lot
Bl )| BE2EF | [pem e : o QD T BUR IO SRS

- | EREE - BHEEA N - AT 1T T RBOREE = SO R BoIEEEN 53, Toft, 2
(oyEEor—smzs) | P00 HARgh —5— R FEREUEEE COISHAE, U791 LRI |\ J | BB TEEETOTR0)
=T roEmEmEry7| | - N\—ROIVZBA%E, Ao FvEE TGS e ™) X;ﬂgb gbn‘ FHBEORIR

WA LTSI ENS = R o EA 49 80 - O hOBEE - MEZAVVERIEBFERIEETF A0MRE 1+« XEF—50%ER . SBIE. BF BNETD.
BB i L SEHROBFELEINTVRVERZONY MR CERNIC || mEcwimczamm. F
- / o IREUHBRES S 3 ilaRR =i ot 1

H5R E3]i 6 38 \ J | FRUEEETOVT I LR KIBIEF —HHINIET B DE
N { - EBIBTOBRIRY N T =
((3)F—9BREBETIC) 2IES Z BER 35 28 ( S : ) _, N1 == R s e BN 0]

M e AES 7 - ARELET 9B K ER B ERAVE S B | >0 BIRCBET SR =
BlrdHistNFEOL e gy e = TFNEEIC LR AL T N SBORECRETIT I
A.iﬁf_ﬁ @ﬁ#g— _)IEH%EG)%;ET %E‘Lbkm&ﬂﬁﬁ?ﬁkﬂ&ﬂﬁ%@ﬁ?ﬁ g \ ﬁﬁan(b\akgoﬁwﬂk
= < & B 6 = - EERBRRYNI—INSOTANARET (=) |\ I\ BREorEET— TR TIA

FEFZA —SFENICHHEBROURIFRRIS DS ) ERITSH L N\ AL, SRS ARSI
smesEn - - Bt acsr 3 S ERIEc R
FEFE%ER | et s 0B I 3ECdo T BIRE 1B
Ak N . il L HFOT—EANO IS E)T

=] VINIT) =5 . S EORIE T BEU. SEEBEDEZEE LD
HEARSAE - BRIBIROI, EH FL\'I§§IS’:(‘L\D'GBF§$('7’7’G
o | | (EBEOOMEE N (RE) | | B, ISTRARI ORISR SEE - B ZRIOBEIL Sl D s

B | BB TUFREIATA - BRI —

A RS (FR) CRESTHIZHABI Uy 7 — S EA AN OR A E 0 - TN —RE
A -COLLAGREE, D-agree ({7#) REAROBIH - M IFZER B ISR N — L iEES At sz g g

SASE
Emﬁ%

FhFaZE A

taakn

ARERT

ol RS

EEARE |

2SN
3_

PERAE

LIPS —

L /ME

30%&

-FRBERRAT - J5 2RI P IVTVX s

(FE)

-GeoNLP (dEA)

DTS NARET — I - BT R OBEAERNLER &/
LEFAORR] (EAR)
JSPSEFTRISEAZ S5a 2B SRANTENRAICE 3
TRMBEFREZIESATLORFE] (K))
REEBOEEIER

EFREEROEISUAEE VNI OFRE
LR A (RN —ABYERERAMD)\— Rt 7tz ET
HAFRZED, ROFrEZRIN)

S8/ AERE
EFERBEEFSHRYE (TR &30, 511884
AIAMDEH

I A FHAFRFIEFAERSARLI—R)
WE (AR FvEZHEIL)

HFEZ M S BIzshDEe iy

EHESTOZFERT—INSH]

N AU A0/

BRI 3. Bz S
BORIETANEIRL., 2R
EMMRUBRIET, NEBLE
OREIRBFER(CEBTES. fhich
 EPRVER RN SEALT
BIET, B BERESLOE
RicEmTES.

X 2-5 XN THFFEEOERK

43




2.3.2 MEBRROBEFERMODES~DEM

ARFFERIR Tl T OFZERREZ VT, 743U XLADOBSE 7 & B EA o &b
AT T, #haFa BIE L U SEEEFREE 073 By (A Bhidfs, B, 1
R, 7T A NUARHE, B - VAT T E) TREASNZ, LRI, FERCR OB EL
W OSSO BEERIZ DN T KOO EH] 2=,

FEL, AR C OB T4, FRWELZ R T 2mER T L3 Y X L% b &I,
DG 2 BRRANCHE TEX 27 T AZ Y 7TV XA T—HET LY X A
%, T AHORN LU b ORILEERT VWS T e —FIZ LY T—FFEOHRT
e RESBEARATFT—ZNE DTN —FITHLBERWRALEL LN, —HTF—4 %
RMUEIRAT—E T TAZY 752 LI LT,

REFIIARBFEEIR OBFIERCR 2 O3 B0 Lz, Bl 21X, BEREESE O
R 298, THBUIGSICRBIT AR T v 7 O BEREIRICET 28778, A N—Rh
KICBAT D098, Fr—r WA 7 THRAEY AT MMIET 20904 FhE L7z,

WARIZERRT —ZRXR—=R%FT_XTA T v 7 XML, ZOT —Z X—ZALALE O
HEDET, PTWDHILDOLT (HHWNETV—TF) RO HTHMT 2% L, arXiv
FEORFRICH LT, mEREGHRHE AR Lz, £, EMERIEINO T T A S R#
VA =TSO L ER L T, TR T TARUEREEZL LD TH 128
A BB b LT 7 — X OB E FIREIC T D il 2 B s L=,

IRAITHE ST HG % 0 - FmE T2 2 & TH LW R Z A2 U, TR S 23k
F ARBEELHEODT AT LADOHRE - BREITo T,

PRI~ NV Fo—Tx U RT A0 BERZWEA & ZDISHIZOWT, BRI T L=
U RXLDIRE L JGHY AT A~DRERZITR o7, ZD%, D ARIZCRESTHIZEE
1w TR & FHFn L= ALER 8 2 814 2 JrO S MALEL S 2 7 A oRES | BF R [—
— V= MRS S KBRS BIERSHE Y 27 L ORI (20154FF) IZ32 1Tk 1L,
DY AT AOIEBEHARICRE L T\,

KEIFFEONENIEE, BE, KREDIH B EDOEHIITH YT D342 L TWDE00 % HE
T O ERIE LTe, £0%, REDFET DN EEDO NDOFRABEEED = S IZHHBEBIR
FROSIOZ E RO L, BHE T O SEFICEIR L7c, ZOftl, > R A R
BT RAFY Ry FOBIRSST A & T iRk T EREFERS & I L 7=,

CollieriXThe SIPHS(Semantic Interpretation of Personal Health MessageS)
projectiZHVMMA TS, T u R iiEDA—T L ipd T4 0T —2 2 HWT,
PERHEEF DR A OERIRIIE S % T T DO XEmE1T O .

AT EENT TERLET AT AL ERSIISH Lz, hoffses & 2L
T, ZRMERAN SEZHWTE Yy 7T =2 2T 572007 3 ) LT 558 %
Fhid b L L blo, EREFEEL & OICEMERE E, ERT —F 7 ) LT =47
EDT T A NI DHFRICHBR L 7,

UL, RFIZ SCEME SR D B SCT-R8 & 0% BT ISR AT & - THEIEEZ 32
BEFE ORI Ly FhH L7288 HEE ISR L CREE 25l 25 2 & T, EEEOMMENT

44



AHTLHER UL, $lo, XFWgI T A2 Y T FEZWRTH 2 LT, TORERH
EFHZbam e, TOMREERREEN L, CEBRBRBE S AT L2l L, Z0v
AT LMD REY—E R E L TEMSNTWDIEN, RFILFEF AL ANH
SCALAITFERSRS & O dy BRERIZBE 3 2 JERIBFTE R AR 5 & [ S B VA SCRAE (B18) . ENZEL
R (B L OLFENIEE TIHEHN S, ASCAIEDORBIZHKL TV 5,

2.3.3 MIRBRROHE - BE~DEM

AR B STz, B v THITRA v X — 3y MEIFEO EEIZ LD
K2 T — 2 OEENEZH I 2o oz, £ 2 TYME, AWFZEMEELTIX Tk
BOF =20 mika T 50 TWNTIERESE21ED ) #HE L., FHER.
NTHRE, fEEFREAT, FEHFEDOBRRE I M E 13 L0 o 1o, ARBFZEHIH
BT, THUOMEREIIEEOHORBIZEML TR, ~—Fr T4/ at A
B, T A NG E B CIRIA TEA S TW A L O b biuE, EE. K,
KEEDOREFH THIML TS DL H D,

BRI, FHOMERRERLEDHBRRIZL ST, Xy h=a =AY A v ¥ —0
TR RNERTL, EARI A IR EOREFELNTWVENEEENICERETX S
(=TT 4 T ~OFR), Flo, FUOaIa=T 42 /1OF5Z N TEL LN
IR AETED L, ZOMRITA 2 —Fy NRERIFE~ T U 7FEDOE TR AT IS
ENTWD, KREOWFIEREIL, ElnE OFBMSIESES:, AlE XEIER >N TE
D, SH%OBE TS, @RFMIEH LV O HSFREOMIICERR L T D, BIE, Kt
T HLlvwalia=r—va Y= ORBEIZCE-T, ANeANEDaIa=lr—aR
EooTETWHIE] TZLT, HELLARAWEELAELTLESTND I L &R
L. ANEIOSFERE/M EOFRBEICIRV DS 5 & LTW5D, FROLEBBIRE T AT AL
A E =y FTRRINTWDIEN, BEE¥EE FA B 22K L, filkOY 7 FD =
TELTHEMEESNTND, £io, MREIRIE RSO BEFHIN & SFIRO v A T K &R A
A, WX <P LT 2EBECT XA M —2 b3 D Uik i 2 B L
TWo, BT TR EARFEREZITV, BB 77 7 —vara—Y= v FEREA
LTe BB SR Y AT L% WA T RITTRIREGFHE O PRI T 2RO E RE
KIEAT o T2, RIPNTEIES AR R ZE (X 1 F ARt OBEMREF IS L, REMEZEIC
kT2 2 & C. BHE OO FEEZED TND, ZOM, KREFCEARO X S
(2. AWFFRREIL TR 7 FE R R 2 2 il O 40 B (R, TR, KESE, 7T A4 VR
SYEPEE) IS LTV D 0F983 2 AR R ZEH LT D,

Flo, RNUF X —REOBRTONRN T ¥ —READ ) UNT - FHTRBER AR SR E T
<AL, IR, FERIE. EROBEICHEHIFTBIES ) o275 L &b
(2. AgreeBit MUt 2FNL L, i&im « BRI O T2 D D-Agree —E A, Y7 hU =
T OERFEEFT > TS, WARIIAZEFEIROILENRSL LA Y — A7 7 ) v UAEA
FEORFREAR VT ¢ — KT 2018 IS TRPEHMRIEHBLF R E 4 < B) & LRt 4 F
L. WAROHEH « 2 o v EBils, AN —Lu77 ) n UK StE28E U CHifota3E

45



HEHEDTND, MEITHHOWERE CEEOME L ILFEMEEL EiT 5 & &b, #F%E
BEN5H% L DR F ¥ —0 2 (BRI E4E Gunosy., #RCE 4t PKSHA Technology., BRI 4t
ELYZA %) Z A L. B 5 b EINEMSEDOSIETT KA 2R %E4T> T\ b, BRI PKSHA
Technology [Z3CHIFHFE RFFAL T ¥ —KE 2018 SCHRFPREELZZE L T\ 5,
MINFIEE DO F v — 3 (AL CROSS BRIt AF AT » 7 AL RS HE5E) O Hff#
MW TV D, Fo, BEFEE 7 a7 = vy a7y U — X RS HER R o>
U—Xfma s LT, AL EIROSRICEIRL TWD, 20k iz, BE TRV F v —0¥sr
BT, FEToIE, BANBERME DT AL =TT 2%, WHERRCR O A1T 5 ST
F A AW FEEERIEER LT D,

KL T HNHE Y TTF—HR0AN ORT LA 70320, BhEE sS4 L
TEXR e EHFEAD L, FSITAMEFR CIH- TEERRIZR-TE IV Z, &
DT OFFFEREINTZ D X 9 2R ORI B0k L7z,

2.3.4 ZTOMOFHRETNETEE FH-LEMACHFHERE)

AR O Y | RSP INTH LR O D BIFRERA~OmEZ @ U T, 203 E
WCEBRL TV 5,

F 7o AWEEE CIIFZEE R O R v N U —Z (bR b, FEIE TS NIFI3H
WCANEANEZBES D200 Tl ZNENOEMAPMUO NI BEkA 705 2 7030k, A%
RMT DR o7ToD, 29 VI R THRET ORI BRER T/ o7z) LEBEXTND,
ZO/MPFLE LT, Bl X, KREIXS N TMeHEE MERERE & A OFHED G K
R EIRF I v & —) S & CREST WFZEREIR [ &y 77 — Z ARG D729 Ok
HARZHREAT ORI - R3], FTERE TR~V T AT ¢ 77 — % OPFRfif - F -
FRERFEME DREEL) (2014 4FFE) 12T, HFEMFEZEM L T\ b, ZOMIZE WARIIANIS
TR LBENFENL LT A R U — A7 7 ) u RS L LR EZ L T\ b, 20X
I, RIFFEFERB Z o T e MIREO I 2 =7 BRI, FEETHOR
WFSEREIR DRI ERL L TV D,

46



£ 3E BHMRREOILCHRAR 2008 FEFIRARRE
311 KRET S 7RIS DMBARIL LERIIEFEORE HEOBRD

RBBRT SR DMBARICEEBIIBEF RO BEALTL\2E%:
#¥0O ARERPRAFEIFR &R MBESEFA)

ZE#ARS 2008 & 10 H~2012 &£ 3 A

SEMITORE:
TJI7BRERRELIZ. UTORMFEORHE. BLUZDMRAEITO1
JS57RINT—EANCEEH T 5ELEFME T H7 /LT X L GTRACE, FRISSMINER D BAH
-BRAEEBEVELSFICETHRYZITERBOMEVEE/\2— 0T

—~___L—
HR:

1. T57RFNERRELIZIFRR) T FEDRR '

Web R—U DY VBEZROABBERGEERRBELHICEILT DT FT7EMRELT, KELEBITEIL T DRI
=% DSARELTRET BFEREMEL - COF RN, HARZDRD DT TEL, AR DR
DR TAEMERLENSISRA) TS HIET ISRAEDBLHEILBIZIEL, ISR2DRE, HR. e, nE%E
BRHTDIENTEDBIZIE.E 1 ISTIRADAMERELEFEDANELTEZADANDHRT, ROBIE
|IFGUVE, BrZ =3, 4 IZEWT IREBDROFRE DAIHEICELERF LY DRIEDVWTULVELEF LY
BOFRAEDNDHLNISREIDELEEZRHETE TS MEFETIE. COIIGIFAZDREIIBEZ TIIEL,

=1 t=2 | t=3 . t=4 t=5

X7 Z7A%1 7 7AR2 77 AK3

1. RHESN=OSRERIIDTERD A

® & @ @
2. JSITF—SERRELITF—HR—RDBAS

TI7REMNDIEET—HN—Z D=lgl. g2, . gnl&VTUIST g

MARELTEZONTEEIZ, q ITEHTSTELTEETNS D DE F—gR—2FDT 57
REERITERET DT —IN—RAEMERF L, BT TR

EMBIENP LB THA26H . BRWGENETIE., BRTREE

TELRL, ZIT.D DERDOEBH IV S7EFRIHEL. Zhé q &

DAREMBREARDILT. REREDSRILZABEICLIz, ZhIZ

FUBHOERE—REICESEEC. AMBRARLEREHE VST —23I/=V T 2ERICITAS. HlZ
(X, K 2 TlE. @D gl BC)D q DERT ST THAM. g1 DERTS7EL T, D pl ZHRTITHELTHELS
[2&Y,. g DEZNTRIZIE, gL pl DEEBBRERARSLILET, g2 0 g3 L p DEEBFREFARNDIBIELXTEE
NTERBREEELNSRICHEIANRFI—ITANDABRIZE > TITNERERE A RK 97.5%H5),

(b) R3lho/tg—> (c)7IU

2. BHSN=OSRAZRIIDIARD I

' Sohei Okui, Kaho Osamura, Akihiro Inokuchi: Detecting Smooth Cluster Changes in Evolving Graphs. ICMLA 2016: 369-374
BH £4, BH T, B0 BPEiE BOHABECZRETI-ODTIT7RINISRA) VT IERLIBEZ LG 58(1) 278 — 287
2 Shun Imai, Akihiro Inokuchi: Efficient Supergraph Search Using Graph Coding. IEICE Trans. Inf. Syst. 103-D(1): 130-141 (2020)

47



3.1.2 ARy FOBRE - MEZAVEREFERESFEORRE (KEME)

ARyrORE - EZANV-REFRESFEORRE RBEALTL\AE%:
REF MBIGRIEXREREHNFHTERMAR L I— HHIR) NERF SIP 175 . MIEEF
7S EARS 2008 4 10 A ~2012 4 3 A (A), B & EREB)

IENTORE:

ARYEA, BIBOBFET —50, oY BV YT EIETHONEBREZEICAYDIREZRIET HLT.
BRBEIZFET 2RMNDYMADEHEMEIREET T T HHEDREET o= EAMICIE. D3 R RFEtAlL
REAE, QWLBEZAVERIMEDETIVY . QZEAMKDERE. OBBEENREFELSHBEMERTE
D 4 DOW|ERELY . ARV OEFERETICRIGOKT D KYFHRGIBEEZRER L=,

—~ -

RE:

1. REROEF SN TOVEWNEREDRY M TREMICINELABEEG T SRTOBFMRRE '

ARV BEMITERINEZITICENH LN ESN S TIHAD RRBRGE DRIRIRE . BEORY A EE
#-FBENICEET HEMEMAAEL. LDAR LEBREARYFDEEHE DU HFERPE, HEEHROELITEDL
TRBEDECEZTNOMKCERELVBRIEOMBERE ST DTEEMELZ, . CNITGPS BHREM MY
HTET, BAILEECEEYEHIBASITOFERICIEV T HIEATE MHEERT S EMNAIREEL ST,

2. YAN\—KBIR DA

KERICLAF 21— KRICKDEREIFEICANTHAIN. —ATLAF2—RMMAZR DT F-DhEL-T-1ER
[CDOVWTARBIERDITILavEBLTOIRELNTERL, ECTARRTIEIROBRITH CEHHASDIRE
Mo FRERE T IV EALICABRILT S50 ROLDREBNSEBEHE T HEIM. LRIFZEFALTRER
BEREFES —2av T A RMDEAFE LT ol CHICE O TRAERLE—RIGERELAF 21— K ELIBETE
B8 BEMDIEHELGRBIANEDIRIFHENTREETR D,

3. EMELI-BROBR-TERREXEYTHF0— OHERRE®
BRERBEDAVISDRRICORVDFANMAFEINTVG BRERBEOEEGHEO—DIC. BROETD
BATERZERGL T, SOICBEFIEEITICENH L BEBEVIER TEICHRGEDIRINHH LM
b, ARYrEEERELGHVLRZITRMTEDVATLNRE '
THo1=. TETHREADZBEIELKRHZER T HFA—VEHAR
L. ABBBITEIKTEA RGNS OEBREDHFREE R LD
RETDIHEERELEZR) AVAT ALK, FZEHEIZED
i CTHMMEAERIN, SOICRHARSERORYNTOTS

PN 1 3 3 1 5

LNGRSDD BB A -4 -0, SHEOEREREADS, 4
4 BRIV HEEEFALE- RSO & BiEiE ¢ | BB ARET HRO—ORyk

BATRK. BREDAFFAREHD-OICEZERDO B
~DPFEABFEOTND, AR TIE, AEDRFHMICORYNERAFT T HETHEEL T HRMEMFEL.
BEBBOBEOT 2B T H LT, ANFEEBNEE T DIREICEVTHET DA TMEDHRICRYAE
ATWD, ARESER T NIETEAIRLDOENEERSZOBBLDEEZRYRCEATE, HgEHREED
BABEEZTF5REDHRL, RHRBEREOARYMITCTINET 2H-LE AL DORENAFINSD,

" 1)IEEE Robotics and Automation Letters (RA-L), 3, 4, 3371-3378, 2018, 2)ROBOMECH Journal, 5, 1, 2018, 3)JST CREST

2 1)Springer Tracts in Advanced Robotics 128, 143-193, 2019, 2)IEEE Transaction Transactions on Medical Robotics and Bionics, 1, 3,
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3.1.7T BREBELERTI-ONDZEEITTH— LS5 RAPRXTL (Nigel Ho COLLIER)
A Multilingual Surveillance System for Detecting and Tracking
Public Health Threats
Nigel H. COLLIER (Professor of Natural Language Processing)
Research Period: 10/1/2008 — 3/31/2012

Research achievement of the PRESTO :

In order to enable public health experts and the government to collect timely and reliable information from many
news sources, a system with algorithms and resources effective for detecting public health threats was developed.
We also constructed a schema for automatic annotation of geo—temporal information and to develop a knowledge

model for classifying reported outbreak cases for topical relevance.

—

Further research progress based on the PRESTO achievement :

1. Global Health Monitor — a Web—-based system for detecting and
mapping infectious disease outbreaks’

The Global Health Monitor was developed, which was an online Web— S ; ISt 170 | b

rrrrrrr [-1Date
30

based system for detecting and mapping infectious disease outbreaks
that appear in news stories during this research(fig.1). The system

analyzes English news stories from news feed providers, classifies them

for topical relevance and plots them onto a Google map using geo—coding

e o
‘Map dats 80007 Eur YT IcgEs « T 3| t+1 Agonts alli
o]

information, helping public health workers to monitor the spread of

08, Long: 114.18566]

diseases in a geo—temporal context. Running on a cluster—-computer, it w
monitors more than 1500 news feeds 24/7, updating the map every hour. i e
2. Completing the PheneBank project? Figure 1. Global Health Monitor system'

Existing scientific literature has the potential to be an incredibly
valuable source of data for uncovering the relationships between diseases, phenotypes and genes. This project seeks
to extract statistically significant associations between phenotypes, diseases and genes. Earlier approaches deal with
texts without classifying words into distinct notions of genetic, pharmacological, and epidemiological relations etc. We
propose a technique that de—conflates the representations of words based on the knowledge which derives from a
semantic network. Our approach provides multiple advantages in comparison to the conventional works, including the
ability to perform more accurate natural language processing in terms of semantic representations.
3. Semantic Interpretation of Personal Health MessageS®

Open online data such as microblogs and discussion board messages have the potential to be an incredibly valuable
source of information about health in populations. On the other hand, social media poses a challenging area for the
use in the medical field for a variety of reasons: short de—contextualised messages, high levels of ambiguity/out of
vocabulary words, as well as inherent bias towards sensational topics. In this work, we adopted two techniques using
neural networks in order to handle the transition between text language used in social media messages and formal
medical language at the semantic level. Our approaches evaluated using three different datasets, where social media
texts are extracted from Twitter messages. Our experimental results show that our proposed approaches outperform

existing effective baseline.

' ”Global Health Monitor — A Web-based System for Detecting and Mapping Infectious Diseases,” The International Joint Conference on
Natural Language Processing, 2008, January 2008
2 Personal lab website, ® Personal lab website

*As of 9 March, 2021, the contents is currently under confirmation. This draft has been shared from the same day.
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* KAKENT# X ATE O M E QBN ERICL T2 T — 2B R BER T AE DR
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V. EDaTIAE-a v DORE)?

ERIAIERY AT LDGAEL T, Augmented Reality 42 Mixed Reality ¥ ffiEBULN=T R ILAR—Y D5EE,
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— LETERLENS B HBEREF L THISED /1 NSLIILTOMAEL T HFIRELT-,
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CityCompiler [ZHEWTIE, EEMICERESNAFERAHNEEFREAICEEINSGILEEZBEL T, £D
—AT. RERDOBIROCAN L DHEFRZ DT TRAAASO Lidar A T=ORYNIFERH HDEBEFEH T H2E
[CE O THERMMRER AT LEEBETHIENTES, AMBEOORYICIEA RER GEEROORYIE
EHIDBERETDHIET. B TIUETVTAIREMEBEL. HEREAFTI—RIETEHIENTES, JST
CREST MAZRSEEI ABLERIREOEXEA 2S5V a0 EBEMOBIHEEERICRIRSN TPz IMNBES
EHEBBTAIREA 293 EB IO—RELTITOTLVS,

' %€ = HP . GitHub Processinglue . Processing E S a7 I TH A F —¢7—FT4AMDEHOTOSFSIVH5 A
https://www.amazon.co jp/dp/4861009502

2 "Prototyping for Digital Sports Integrating Game, Simulation and Visualization”,Lecture Notes in Computer Science, 8512, 634 — 642
(Springer Verlark)

% https://augmented-behavior-chance.com/. FER A fth, A¥—r>TFAERAMABRDLDT A, H—EVYOAS—HXEE  Vol5,
No.1 (2021 £ 3 A BT E)
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ALtze NGO FZRZBEDFEELEETHE, —RIELAFHNOHLIKRREGHEEHBLREETLAMIHE
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SECASHBDEKRNEBERT —LEROEBEECEDREVSANPAFINSIZELLETILTHS, L
ALEEMGHERBRNICRER. TE+2TAEURERERDITHICEE>TLVEWN, T AHETE 2
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VMR ERR,
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WEMRCIEY

1. BFTaEEE

' “Exploiting variable associations to configure efficient local search algorithms in large—scale binary integer programs,” European Journal
of Operational Research, 263 (2017), 72-81.

2 "Relaxation heuristics for the set multicover problem with generalized upper bound constraints,” Computers and Operations Research, 93
(2018), 90-100.

3” An Efficient Branch—and—Cut Algorithm for Submodular Function Maximization,” Journal of the Operations Research Society of Japan,
63 (2020), 41-59.
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MO 3 DOBAICOVTERE - ONEELE DB HBIMDTRYEY AR EFYEEFORY FEBRLL, REBT
. ORY R OABOAZIEEBLEN—FY TP ERH L, BERTE. EEAEORELEORIFOY T
FERMEOEREAL THEL:, B TH . MEBR ORI Oy MEBALTRIEL, RELT, Oy
MBI ER DRSO EADE S AR T,

3. HBRITHBILI-HEIEV AT LDRS®

HBEXEVATLERRESE . RABEOETEHLET SV ATLOBELZBMIC, ORYrEABE—X—D
MER X CTHEERERET OMEIIEATLERFEL -, ORVMNIEHELDOFEN S, BERERZEDRTDT—4
TYNEERT 5. ELTEDT —HZRICHERORFEIRM T 5. AR TIE, ORYMIH T dEEmBEDEE, O
RybDT7L)T—RELTORHEE, ORYEDEEZEHEDANENISVERETESIDNEVIRIZTDONTHRNT,
HBRELTIFEAEDEIMEDADNMEBLG AT LEFATESDCENER TE . EXRLERFACAREIT, 4
HorErEHEL. S/t A ERAELE=.

! “Estimation of Personalized Value through the Analysis of Conversational Data Assisted by Co—imagination Method “, The 2018 AAAI
Spring Symposium Series, 2018, “Development of a group conversation support robot Bono—05 for cognitive health of older adults.”,
Gerontechnology, 19(0), 1-1, 2020

2 “User-Oriented Design of Active Monitoring Bedside Agent for Older Adults to Prevent Falls”, Journal of Intelligent & Robotic Systems,
Vol. 98, 71-84, 2020

3 “Cognitive Training for Older Adults with a Dialogue—Based, Robot—Facilitated Storytelling System”, Interactive Storytelling, Lecture
Notes in Computer Science, Springer—Verlag, Vol. 11869, pp. 405-409, 2019
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MEETBAIC. FARRCEIERREN
REIZH>TNBEVNSRIENEET B, TLTT—ENT STHEEDE DBSEENHIERORIMEE>TL B E
IRRT BTERL T AEHRL. TOAMMERL, TOMISEEHO AR OER SSMFEEMATHEE-
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1. JERDEWMFE TIIIYRWHIRB T SOEET —2

" ERITIIREORAAHCE DEBIEE O ZIEERORBFRL A THMEEF S IMIEE, Vol.30, No.2, pp.459-465, 2015.
21) “Link Prediction by Incidence Matrix Factorization,” In Proceedings of the 22nd ECAI, The Hague, Holland, 2016, 2) “Link Prediction
in Sparse Networks by Incidence Matrix Factorization,” Journal of Information Processing, Vol.25, 2017.

S KAKENTE WS T—4B A OB R EET —2E RSB TZDOME]
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3.3.5 BREETIVAMDEREETHEALGEKRENEZTOIGA (Alastair Butler)
Building and Utilising High Precision Semantic Analyses of Unrestricted Natural Language
Alastair Butler (Hirosaki University, Faculty of Humanities and Social Sciences, Associate Professor)
Research Period: 10/1/2010~3/31/2014

Research achievement of the PRESTO:

The research of natural language processing was conducted for two purposes: to provide computers with the ability
to understand the core meaning of text; linking to world knowledge for reasoning. The main results are: 1) Developed
a general method for transforming unrestricted natural language texts (Japanese and English) into formal semantic
representations, 2) Built a full pipeline for parsing Japanese (HARUNIWA parser), 3) Built a parsed corpus of Japanese

(Keyaki Treebank) with full constituent structure (analysis for 20,000 sentences).

—

Further research progress based on the PRESTO achievement:

1. Publication of Linguistic Expressions and Semantic Processing '

A 172-page book in 2015 based on his research findings from PRESTO was published. The book systematically
introduces formal semantics techniques for a natural language processing audience. In particular, it focuses on
techniques for judging the appropriateness of linguistic expressions generated by natural language processing from
the perspective of whether they are what they should be, as well as so—called “interpretation” techniques, which are

used to evaluate the meaning of a sentence with respect to contexts.

2. The extraction and application of visual and semantic information from Japanese treebanks with syntactic analysis
annotation?

The research aim has been to develop methods of visualizing R

semantic information from analyses of Japanese and English, e st o

notably: connective, predicate, and so on. The key result of this

Search Tagsct  Trepex query langusge

work has been the development of a visualization tool for — free word - gesrpton

count count

semantic relationships derivable from corpus data with

syntactic parsing information (treebank). This tool has aided to

present many relationships found internally to sentences and e
taxts_Hedgehog_Conservation

il

across discourse providing a way to visualize semantic roles,

and anaphoric dependencies, as well as to assess whether their . .
. . Figurel. Treebank Semantics Parsed Corpus
interpretations of sentences have been adequately captured by

the annotation. The techniques developed in this research have been used in the construction of corpus such as the

Treebank Semantics Parsed Corpus (TSPC) (Figure 1).

3. Developing a program for language teaching with parsed corpora®

This research will apply a grammar “toolkit” developed from parsed corpora of English and Japanese to real textual
materials for language teaching purposes. This will provide students with grammatical analysis skills for criticizing and
improving their own language use.
4. Developing the Keyaki Treebank Parsed Corpus*

The Keyaki Treebank is a parsed corpus tagged with logical semantic indications aimed at constructing a coherent

description grammar of the Japanese language, allowing for syntactic analysis (parsing). This corpus is utilized in the

research of natural language processing in Japanese.

" “Linguistic Expressions and Semantic Processing: A Practical Approach,” Springer International Publishing

2TSPC HP(http://www.complingjp/ajb129/tspc.html). KAKEN “The Extraction and Application of Visual and Semantic Information from
Japanese Treebanks with Syntactic and Semantic Analysis Annotation”

3 KAKEN “Developing a program for language teaching with parsed corpora”

* The Keyaki Treebank Parsed Corpus (Version1.1, 2018) http://www.compling.jp/keyaki/download.html
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2 IR EWebHY Ak http://gttm jp/hamanaka/music—analysis/
8 WEZEE Web Ak http://gttm jp/hamanaka/artists—discovery—system
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