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BASINTER, 21 DONRE =0 DR ERGET S, AW TiX, MATCH_RECOGNIZE
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FRIZ, SFEEITIRE TIE% PostgreSQL L THIEL, XR—R T A UL L OERFHHIZ LY
ZOAEIMEE T LT, EFM EEBESERCE LTI E COMEMREZR IR E W
STERBH ST,

SELECT *
Cust — FROM Customer travel
~usiomer trave: MULTI.MATCH_RECOGNIZE ( (XY)
PARTITION BY Customer
CustA | Store A 2018/2/15 8:00 ORDER BY datetime
CuslA | Store B 2018/2/159:00 MEASURES X.store AS X_store, ... (XY2Z)
AT PATTERN SET (P1: XY (P2 XY Z)) _

i Rl Wi DEFINE Y AS (Y.store != X.store), ... Pattern hierarchy
CuslA | Slere D 2018/2/1511:00 WINDOW IROWS 5]

o

Multiple row pattern occurrence table

CusthA | Stora A | Store 8 P1 . ¢ B
Cust A Store B Store C P1 @ \ XY)
CustA | SlareC | Swre D | P 3 |
CustA | Store A | StoreB | StoreC | P2 1 1 TRE,
(XY2Z)
CuslA | SloreB Store C Stlore D F2 2 2 |

X 2 MULTI_ MATCH_RECOGNIZE | X 58874 —v~vF 7

(2] T—42 <4 =T - MEFEREM
(1) KRBT 5 72 OERIE

KEEXT T 77 FAZ ) T FEORFENRT VT Y XL TH D Modularity 7 7 A%
YT OEEICFEERRE L. V777 FRZ VU TIET T TT =00 BV R &
Fiolz ) —FES (VT 2F) 2RATIHEDOEANRT S~ = FFETHD. §F
2, ITEBAFE A7 CorMod TEIZRWEE T T A X R TE DL Z LA BTV DA,
KB 77 77— 2 1oxt L TR et AR R 2 25 5.

Z ORI E fRRT D 72012, ABFZEIEL CorMod DM L 2 EBLT 5872727 3 XA
gScarf IBERE LT, HxZH D 2 2OWH 7 7 7R TH L2 H1E, TNHDI T AHK
U TRERIIN RO TR IR D E WO MEER R L. ZOMWEICHESE, gScarf 1£TIE
EHY T T IEKT DI TAR ) L IREREFB L CRERB L D857 7 7 i ZE
BT HBRICRE LGRS R 2 AT %5 (LR, LRM-gain caching {£&FES) . ZALZ K
Y, gScarf IEIXFBIRER Y 7T 7IxtT B0 T ALY TR EE &, WERERO @E LA
5.

A FROBEERARITIRE T VT Y XL O @t & @R EEICS 5. JWCEMRD T 7T
— 2T D7 T ALY T FATREI O R A on . IRETFIE gScarf IBITITFERRE S
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17770 7AZ) 7RI L TEETHL ZENHRTEDH. £, AFREOFEHRTIT
14 =y PHID 7 Z 757 — 22k LT CorMod 75 & D HHK 1,100 (5REEEHTH D = &
EHER LT, MAT, |EFEOREMFEEITT v DI U CTRBRIE & 725 2 & 28R
IR LT, [FIRRIS, BB FIEO 7 72X Y U 7REEILEITTIE CorMod 15 & RIRREEIZ /R 5
ZEEFEBRICEIVR LI, ZORERIE, $EE AL LRM-gain Caching & X - T KE 7§ F HI
AT D, FHEEIC X DRERTIERELRNZ EE2RB LTS, AFZE TR LK
FEEIEGFDO 7 T 77 FAZ ) o TRELTRRY, 2—VFRFRHEET D7 A =X &0
HLE LR, 77205, (EREINL VRS 7 A% ) 7B 2 — I 25 2 &2
ARETH D.

AHFFEDRLFIT 2019 4F 8 AIZBIE S N THEESEF O b v 72 Td 5 1ICAI 2019 T
RERETST.

B gScarf [ CorMod  EZZA IncMod  EEER Lowvain  HHH pSCAN CEIL EXXA MaxPerm [J TECTONIC

‘Wall Clock Time [sec]
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FEBAMEITH /7 f# (non-negative matric factorization; NMF) [XfT 50175 % L0 Z > 7 DKW
ZOTHIOREE LTIEBT AT VT ZALATHY, XELT I 7T TAZY 7
72 EMEIRVIEA THOW STV S . NMF TIEERIN R ERE2 W O ISR D722 7, il 2
LETF—Z 2Bl D L, FHENCEICHB T 2ME2THE LTRIL, £AUIX LT
NMF ZiEMf4 25 2 & T, s by 7 LHEE, HOWIEhE Yy 7 & CEOBRZ R
PICELIR T2 Z M TE S, L 2AN, BEfFO NMF FEDZ < TlE, MERMZRHIK GEAT
R 1.0, BFFT0L 1.0728) BNEFSNTELY, BAEOHRETIE, HFLHLATIIC
KLTAT—V o 7EOHNZ AT 5 2 & T, REBIICHER 7RG 229 & 5 i
AT D T &R inoiz.

ARWFIE T, RN REINEBE L AT oM aIT72 5 TR IEAETTH o fig

(probabilistic NMF) | 7 /L3 Y A AZRE L. FTREFECHOWNWT, ZOFHEa A b
2N (MR HE BB L) k0TI XALR%ETHD Z L 2HERMITR L.
SOICREFEL —RILL 4 FEHOE— T 2HBRAITII RO T NV TY XL ERE L
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72. PMF OFWEZRTT-OIC7 7 7B 5ala=T —HmHBIOR Iy 70O
ROE (X 4) (@A L, 1EkFiEE ERAREZERTEHZ 2R L.

database query xﬂ‘ll searcn opnmlze learn rr!oclei probabilistic

‘“‘x} y
VLDB SIGMOD ot eoer oML NIPS ECML
database search " mining " machine

query _ frequent . learn

e

VIDE  gpar

K4 757603 2=74—BLRNE Y 7B

(B) FFGA ZAW=J 3 7ICxdd 2 ERNAEEEDERIE

EBSARIGHE (regular-path query; RPQ) 1%, -2 6N T ~NATE 7T 7128\, 22—
PREE LI IEH AR~ v FTHREEE - 8D 2 & CRIEFRERIAEE L OREDORT %
ETHFETLIMEETHY, KB 7 7h 607 —2MHICHWSND. K7 T 7
IZXF9 % RPQ DALELIEE 2 A R THY, TOEmBEANEENTND. KRIFJETIX, FPGA %
FW 72 RPQ O bIcHL Y #HATE.

FPGA IR OMBERIEE T v 77 IV T Lo TERETE LT M ATHY, [LEDOL
BUIZHHL LTeERANA 7T A v BT 3 A BRI CTE 5720, A 7T A4 AL h R i) 7e
SLERCIE CPU X° GPU ([ZHERTEVMEREZ 155 Z E N A[RETH H. AWFFETIL, RPQ L%
BEOAT—VIZBEL, TROEDODAT—VEWINCETTLRODEBE A T T %
FPGA hLIz5E3E L7 (K5) . 7o, FEBrE L CHEREZITV, MERE L OUNIERT —4
v b CTHBTFEICHE NIRRT 23.6 ffosEll, KEERT7T—2 %y P T—HOMEGEIC
BUWNTHI 3.14~4.61 5o Endfb 2 EHL L 7.
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HOST FPGA
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] : a_dst : p E
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. ; Graph Data : i : = |, e E{] :
-— : s E Jﬂj_' e F 3:‘! a_src E
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H ' :
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X 5 RPGA % A\ 7= IEHL S A R4 AL

[3] RDF - #13~—X - LOD
(1) FEBA—R (T HHEMBEBLE

T4, DBpedia ([Zf8F S5 K51, WHOmM#RAE Mik~—A L L CTERBL, SHEIGHICH
M2 BZER SN TS, HERAS— AT RICHER 7 T 7 LIRS 7 T 7HEiE CREL
INDHeD, Wi T 7O BEREREMET 272012037 7 7+ slaE B nE s
2%, LrLent, —RICHERZ 7 71253 5 A % FELZELFIRETHY,
ERRB A HFENRRD NS,

FROTEFIZESE, ARMFZE TITEFE— Rk 25 BAME IS (simple question
answering) TIEZMIE L7, 2—VIXHARLTHEREZITR2 9 &, ZTORIFICS S DLW
AR —APO Y FANRIND . BEFEDFETIIEM LR ORE FE 7 VAW
TR Y — s U ROFENREL, BT AVFEO A BRRKE W EIZ, HEESHTAEE LW
EWVWHENR S - 7=,

AT LTARIFETIE, 1) =T 47 48, 2) =747 4 V&7, 3) BfRT
B3 RAT v TFMHRABFELRE L. BAT v FICOWTRERDO Y PV Fika il
HEDY, TOMRELZMEBENICRE L. TOME, HRNEMRFEEZE2EDED 2 L
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F 1 MBREEORE: : O EHIZ= T 47 4V X FBIXOBEBTPHICR D FEE
WHEETFHEAORE, TEIRTORBTFEOKELZRLTEBY, MNHHE LSTM B L O
M GRU Z/lEH 25 Z & CHEGFEFIELRSORBELZER L TV D

Entity Relation Accuracy
BiLSTM BiGRU 74.64
BiLSTM CNN 74.63
BiLSTM |BiLSTM 74.59
BiGRU 'BiGRU 74.54
BiGRU 'CNN 73.92
CRF |CNN 73.42
CRF BiGRU 73.39
CRF BiILSTM 73.34
Model Description Accuracy
Yin et al. 2016 Max-pooling 76.4

Dai et al. 2016 'Probablllstlc 75.7
Lukovinikov 2017 Neural embeddmg 71.2
Golub and He 2016 Character-based 70.9 .
Bodﬁ et al. 2015 rMemory network 62.7

(4] T—3_R—REA-T—E2H9M4T VR
(1) EIXEESMBITICEDICERR T -0

—MIT, ~ U AOMERITEEE - /L ABER - VAREIRD 3 27— VIO TE D v U
ADEMRE G ZITIZ, TOMERAT =V 2RET D MERA T —HE ] 1%, RO AT

FIZBWTHHADOFA L 72> Tn D, LA LR S Z ORI ARG 5% B TR
THHDT, FEFITE L DR & FREERA LIRS .

ZOMBEEZERT N, THVE TIT bR A RIER 27— 0 BEPHE FENRES N TH
. L, 2o OFEIIMERMZE CHIH T 213 L OHERE ZZE TE T, Ff
ICEBROMETII LS A OND, /A4 XDEENTARE G 2N T2 Z LA TER
Mmooz,

AWFFE T, SR K FE R A IR E RS e (WPL-IIS) & d#E L, MO&wma&
PN D H LW BEPHE FEZBR L. KATFER, BAAHR=a2—F /LR FCNN)IZ
FrSEfh 5 & Long short-terms memory(LSTM) % F W72 HIEF > DAL S LTV 5. HEI
(ZHIECH AR EE R - i TE 2 CNN OBHIC LY, /A ROEEEZIFIZ O
MEOEFITHI LIz, £72, LSTM #EHAT L2 & THRLETHEZORIEREZZE LA
TUVHIEEFEB L. A XDRELHERKNER T —AThHh->Th, HiEOAT—IKE
MBI AT — VR M T2 EBTE L. WY, REFEET VOFHEITIZ oY
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NEEE T DHH, RIFFETIL WPLIIS & OEEEIZ LD, =7 2 4000 VC5 DT — & Z 2k
7e12 T & TR L TV AD.

S 3285k Tld, MC-SleepNet 1 LEzHl & DY E— B 96.7% & FEF I @WK TO AT — 4|
E xR, MEIRMPZTIZNE L SND 95% %27 VT Lz, F£70, /A4 XADEENDL ARG ZIT
DT B HIEREL 95% %M L TR Y, EEOMERIFEICIS W TR FIEE S 2D

KAFFEDRRITEERE Y v —F A TR T H L, TRV V=R Z 7072,

REM

Non-

REM

WAKE

REM

Non- l I

e Ul 11
WAKE

1 101 201 301 401 501 601 701 801 901
epoch

REM
Non
REM
WAKE
REM
Non-
REM
WAKE

Sleep Stage

Sleep Stage

1001 1101 1201 1301 1401 1501 1601 1701 1801 1901
epoch
— Experts = MC-SleepNet

6 MC-SleepNet (2 & 5 27— ] EDH

(2) EREBD/ 141 XKRE

MC-SleepNet 23\ /A RMMitEZ S L& W) FHENS, EEFEE2HNL LT, /A
R EAREFT DN, OWTE ) A AREZFEBRTELLEERT. ThETICHLEHE S
FD A4 XREET VTR ESNATVDHDOD, ZAHLDOFETIIEESE /A4 AANVIES
DT HZEJ]P TN E L THREE LTS, BFE L /A XER 2 ICHAITE L2 EFES
IITEATEZ DD, ARESTITHEARERFEL 7. —RICEIFZE 2175 €7
L, AHSIORDGBRARGE T E 7203, RIFETIE, /A XTEE B L THa/h S
WEWIREEZRE LTz, RO nDEFEMF LIEEEZ VT REFICERT L LI
FREITO LT, /A AREICE LR EE T V285 Lz, % L72E 7 /L NR-GAN
1%, /A ROFEFIEAERE —OHWD Z &<, A Xk LB T 4 v 2 L RI%ED
PERE 2 R L7z,
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B)IOT Vv a v EBRFBICL DI OBEERDHTE

BRSBTS L O NI T O ETEMTIEB I LTS8, BRI/ 7O L TREY)
IREBE D T L K D REERESMERICER SN TWD. AT, EEoE Tt
P—FZWN LT vy arairicdEEL, Eherbh—0Ez ) 7V E A4 LA TE=ZY &
T HZ LI Ko THIABHEDOEREREHE L, A~v— 7+ Z@ELTHEYR7 ¢+ — KA
v I EEZ25Z LT, 2a—TORBEEELLBET D FECHONTHZEELEZ (K7) .

ZDDIT, VITNVEA Lo —2 M) =M LT, FEFELEATLZ &
T, 98.93% DOFEE CTOBELEBOHEE 2 A[HEIC LTZ. £, KIBORAR D 2 —W % L O
JE D EE & FTREIC T A 72 0121F, =—H D BMIEZ FF 3 EICHAAND Z L BRAEDTH
5T LEHILMMNTLIE. SHIT, BRIEBEIIMAT, BEEREZEI X MLy FAR—
ZOHETFIZ BB A, BVKEE COHEENAIRETH D Z L 2R LT,

AIFFEDRINT, AL IO Ny 7S Th S IICAR09 T LR EZITo T2

Input ¢ Output
{s = SHZ Posture / Vibration O
@ m_ Stretch | Enabled/ Locations | | ———— J)
Pose : Disabled [ABCD]
(n=13) 3
PressureSensor | N ... g App Visual || Vibration Motor:
Voltage [Vi] Pt Display Vibration
Bluetooth Bluetooth
: Machine Learning r 2
T Classifier : '
II b e p— II I
Sensing Recognition Feadback

X7 AT OB

4. HE

FAOFERI (FAERA, PO, w3X4)
<t (T >
1. Ohi FErE

A Study on Non-negative Matrix Factorization under Probability Constraints
2. Pk RS

KRG T — 2T o\ =~y F o7 e PRICET 20%E

<&t (T.%) >
1. /N R

FTV 2 bD T ALY KBRS R TFEOE#L
2. R oo
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On-the-Fly Plan Switching with an Unfixed Set of Expensive Data Operators
3. (ES HER
W8 & o~ 7 2 BEG O/ A ZHI
HH
Incentive Design for the Development of Selective Al for Human and Machine Data Processing
5. I ER
777 RV —AZ T HIC IS < Learn-to-Enumerate T-7% O /3 3 FAff
6. EA
A va v OMBINLEIZFE B L Salient Entity Linking %

»
3

7. il HERER
KIFNET Z 7R T DRI T I RXR—=RA T TG AE Y T
8. KN mH

WKL a— VT T 7 DGR RIBOIAIIE S A Y > RAHEEFIE
9. Carina Miwa Yoshimura
Topic-aware Scheme for Collecting Local Tweets
10. Katia Bourahmoune
Application of Machine Learning for Active Human Sitting Posture Recognition using an [oT

Cushion

< (WA, BRI >
1 7K%F 2t
Semantic Image Synthesis (2337 2 R Z 7= EHE 22 W IR O G- 32y i A= i 38 %
I85> SNS (2 361) 2 FiliniflE Tk
2. HIE K
GPUIZ LBV 77T 78 x Bif oEd b B4 54
3. i CREAE
T XA B UG T — 218 S Mk — A & V72 OLAP 434

4. HIE £
1 %4/ — FICkd 5 st (1M & FEAEE
5. il EHi

2T IR R A R — 4 AT RS b L— B Y T DR

ErpiERe L
ML
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5. RE. SBER. MHOMEES
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(Boawm, 28EH, 24 v, F£AH)

1. Proceedings of 4th International Conference on Biomedical Imaging, Signal Processing
(ICBSP2019) Best Presentation Award : Yuki Sumiya, Kazumasa Horie, Hiroaki Shiokawa,
Hiroyuki Kitagawa, "NR-GAN: Noise Reduction GAN for Mice Electroencephalogram Signals",
Nagoya, Japan, October 17 -19 2019.

2. WEHBS A o v B a— 2 YA =0 R - AL 2 2019 4E 10 A

3. TEHALERE R 82 MIEE RS FASE - UE  HEd, HI T, TR s 2 A

W L XA — BISKS 5 st (RRRPEHEE O madfk”, 2020/3/5-3/7.

VAT MERLFATFERHR R « JHE WA, 20204E3 H 25 H

VAT DERTFHTERHR R IR BEARES, 2020 4E3 A 25 H

A=A Z O ARKRRE, (B4 HEH, 202043 H 25 A

a2 — XA = AHK KRR, Katia Bourahmoune, 2020 4F 3 H 25 H

A

NEBEE (B K4, G pHEOM BRIERE, 5. BUEA)

SRERFSE ¢ I WOBIE T IeERE  (FRR 28 4R ~ D FIoTiR )

WFFERRRE « BRIN & DEEIC X 5 A ey 77— & OFIE R B3 2 F2eE %
WHIEo R Al 1 (PR EE  NTT A A)

AR E R ¢ 25,694 TH (R AEFEEELBEREY © 2,954,546 )

ZELARZE « SRR - Hlsi A ) R— g v s ma U AT AR T 0 T L (B 28 AEE
~S T )
WFERRE S EA /"= a v s ma v AT LAOBE (E§F « el — X% -8
A — M DRI FZE)
georE Aol 2 (WFRARERE TGD
FERE B ¢ 48,653 T-M (R AEFEEBERRE £ 9,300 T-1)

e %
7

H[RIAFZE - E%F‘%%it 72 CER%304E4 A 1 H~SFocE3 431 H)
W . T —F = y:?)yawﬁﬁwmﬁ:iém&&@%@%ﬁ@ﬂﬁ@%ﬁm-

Bl - |k
AR AU
EEERE - 3,000 T-H
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BITE - B i saseni e (Fak 27 4R EE~m FCAR )

WA - A b L RBREE « T & LR A 7 TR R T 8 T oD BA
WEHE A0 e (WFRRESE - Rl )

BEFEPERRE - 7,350 TH Rl FEEEERE : 500 TH)

Bt E « JARFE B (D FOCAE B~ 4 42E)

WFIERRRE « B K MEAE LA BE 2 £F> Augmented V 7 /L By 75 — & Rk H Al OfE 5L
S A | LI i

AR EERE 0 13,200 T-M (R EEFEERE : 3,800 T-M)

Bt E - BRERAOATIE (B52F)  (BRIoCEE 6 J 28 B ~4 i 2 4R L)
TFSERRRE « RIE IS K D AR & SO U 7 B R T — & 0 B Ak
FFeREHE - A0

SAFEE R 0 4,900 TM (R1AFEEERE : 3,500 TM)

SZREAFTE - BHS BN IR LA - AR S ARG (BFIOTE 11 A 1 B ~AF0 2 )
TFFERRRE « REARANMIY 2 FEAZ & 9 2 MEAR & SEB) o0 B CEBRIC K 5 (R 75 i
e Al 12 (PRS- BR IE5R)

B EPERE 3,500 TH (Rl FEEEERE : 1,000 TH)

SLEAFSE © REMEELL RS (BFCH 10 H 1 H~3F 2 45)

WFFERRE - MEIRREE O B B2 I o A 7 L K OMEIRFEE O TR - e - 18R~ 27 L ORFFER
s

fFzefhEs Aol 2

AARFEE AR ¢ 12,000 T-F (R A EERE 8,000 TH)

SREIEST  BHF IR IR IS RS ARERF R HEE 3 ACT-T [ & ARk (Do E
~Fn 2 )

WFICARRE : Data Skewness & HE 2 72 8 EH « 4 A E U 7o KEIET — & JLEl

FIEREE - )1 1SS

AR E AR 20,000 T (R1AFEEEHERE 10,000 T)

FHfsy - A FP7E PRl 30 FEE~5Fn 2 4R1)
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TFZERRRE - ESIGHREREE I 2 KRR S Z 7 0 FZHEH A H L E
fFFeEE I TS
AAEREE R 0 3,200 TH (RIAEEERE : 900 T-M)

Bty - P09 (SFROCHEE A~ 3 A

WFoe

AR  BORVAERCR v BT — 7 W ) A ABREFIEORFE L AERE S ~DISH
JEAERE L ik

PAEEERERE 3,300 TH (RIAFEEERERE 1,700 T-H)

Bt ErE

6.

(FERI, K4, #E4. FHR)
B

BrREE

(1) BAEWX

A) EBMERX

< %Tﬁ%mu nFFHjC >

1.

Hiroyoshi Ito, Takahiro Komamizu, Toshiyuki Amagasa, Hiroyuki Kitagawa, "Detecting
Communities and Correlated Attribute Clusters on Multi-Attributed Graphs", IEICE Transactions
on Information and Systems, VOL.E102-D, NO.4, pp.810-820, APRIL 2019.

Hiroaki Shiokawa, Tomohiro Matsushita, Hiroyuki Kitagawa, "Fast Affinity Propagation by Cell-
based Indexing", Journal of Data Intelligence, Vol.1, No.1, pp.55-74, April 2019.

Kazuha Ashino, Kenta Sugano, Toshiyuki Amagasa, and Bei-Wen Ying, "Predicting the Decision
Making Chemicals Used for Bacterial Growth", Scientific Reports, Vol. 9, No. 7251, May 2019.
Masato Yamabe, Kazumasa Horie, Hiroaki Shiokawa, Hiromasa Funato, Masashi Yanagisawa
and Hiroyuki Kitagawa, "MC-SleepNet: Large-scale Sleep Stage Scoring in Mice by Deep Neural
Networks", Scientific Reports, Vol. 9, No. 15793, Oct. 2019. (Impact Factor 4.011)

Hiroaki Shiokawa, Yasunori Futamura, "Efficient Vector Partitioning Algorithm for Modularity-
based Graph Clustering", Journal of Data Intelligence, Vol.1, No.2, pp.101-123, June 2019.
Kotaro Yamazaki, Tomoki Sato, Hiroaki Shiokawa, Hiroyuki Kitagawa, "Fast and Parallel
Ranking-based Clustering for Heterogeneous Graphs", Journal of Data Intelligence, Vol.1, No.2,
pp-137-158, June 2019.
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Savong Bou, Hiroyuki Kitagawa, and Toshiyuki Amagasa, "L-BiX: Incremental Sliding-Window
Aggregation over Data Streams Using Linear Bidirectional Aggregating Indexes",

Knowledge and Information Systems, Springer. (Impact Factor 2.397) (to appear)

B) EHMLMAX
ML

) ERs#AR

1.

A) BEFRE

Hiroyuki Kitagawa, "Big Data Analytics and Management: Perspectives from Big Sequence Data
Analysis and Research Projects in Japan", The 36th CCF National Database Conference
(NDBC2019) (Keynote Talk) Jinan, China, October 13, 2019.

B) —&ER

<HEF & FEER S SC>

1.

Yuyang Dong, Hanxiong Chen, Hiroyuki Kitagawa, "Continuous Search on Dynamic Spatial
Keyword Objects", Proceedings of. 35th IEEE International Conference on Data Engineering
(ICDE 2019) (Short Paper), pp. 1578-1581, Macau SAR, China, April 2019.

Hiroaki Shiokawa, Toshiyuki Amagasa, Hiroyuki Kitagawa, "Scaling Fine-grained Modularity
Clustering for Massive Graphs", Proceedings of the 28th International Joint Conference on
Artificial Intelligence (IICAI2019), Macao, China, August 2019 (Acceptance rate 13.67 %).
Katia Bourahmoune, Toshiyuki Amagasa, "Al-powered Posture Training: Application of Machine
Learning in Sitting Posture Recognition Using the LifeChair Smart Cushion",

Proceedings ofeedings of the 28th International Joint Conference on Artificial Intelligence
(IICAI2019), Macao, China, August 2019 (Acceptance rate 13.67 %).

Kento Miura, Toshiyuki Amagasa, Hiroyuki Kitagawa, "Accelerating Regular Path Queries using
FPGA", Tenth International Workshop on Accelerating Analytics and Data Management Systems
Using Modern Proceedings ofessor and Storage Architectures, in conjunction with VLDB
(ADMS2019), Los Angeles, United States, August 26, 2019.

Yuya Nasu, Hiroyuki Kitagawa, Kosuke Nakabasami, "Efficient Row Pattern Matching using
Pattern Hierarchies for Sequence OLAP", Proceedings of. 21st International Conference on Big
Data Analytics and Knowledge Discovery (DaWak2019), pp. 89-104, Linz, Austria, August 26 -
29 2019 (Acceptance rate 20 %).
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Kosuke Nakabasami, Hiroyuki Kitagawa, and Yuya Nasu, "Optimization of Row Pattern Matching
over Sequence Data in Spark SQL", Proceedings of 30th International Conference on Database and
Expert Systems Applications (DEXA2019), pp. 3-17, Linz, Austria, August 26th - 29th 2019.
Happy Buzaaba, Toshiyuki Amagasa, "A modular approach for efficient simple question answering
over knowledge base", Proceedings of 30th International Conference on Database and Expert
Systems Applications (DEXA2019), pp. 237-246, Linz, Austria, August 26 -29 2019.

Yuki Sumiya, Kazumasa Horie, Hiroaki Shiokawa, Hiroyuki Kitagawa, "NR-GAN: Noise
Reduction GAN for Mice Electroencephalogram Signals", Proceedings of 4th International
Conference on Biomedical Imaging, Signal Processing (ICBSP 2019), pp. 94-101, Nagoya, Japan,
October 17 -19 2019.

Shohei Matsugu, Hiroaki Shiokawa, Hiroyuki Kitagawa, "Flexible Community Search Algorithm
on Attributed Graphs", Proceedings of the 21st International Conference on Information Integration
and Web-based Applications and Services (iiWAS2019), pp. 103-109, Munich, Germany,
December 2019 (Acceptance rate 48 %).

Kotaro Yamazaki, Shohei Matsugu, Hiroaki Shiokawa, Hiroyuki Kitagawa, "Fast RankClus
Algorithm via Dynamic Rank Score Tracking on Bi-type Information Networks", Proceedings of
the 21st International Conference on Information Integration and Web-based Applications and
Services (i1WAS2019), pp. 110-117, Munich, Germany, December 2019 (Acceptance rate 48 %).
Shintaro Kurimoto, Yasuhiro Hayase, Hiroshi Yonai, Hiroyoshi Ito, Hiroyuki Kitagawa,

"Class Name Recommendation based on Graph Embedding of Program Elements", Proceedings of
the 26th Asia-Pacific Software Engineering Conference (APSEC2019), pp. 498-505, Putrajaya,
Malaysia, December 2-5 2019 (Acceptance rate 34.7 %).

Hiroshi Yonai, Yasuhiro Hayase, Hiroyuki Kitagawa, "Mercem: Method Name Recommendation
Based on Call Graph Embedding", Proceedings of the 26th Asia-Pacific Software Engineering
Conference (APSEC2019), pp. 134-141, Putrajaya, Malaysia, December 2-5 2019 (Acceptance rate
34.7 %).

Natsuki Ogino, Kazumasa Horie, and Hiroyuki Kitagawa, "Semantic Image Synthesis of
Complicated Objects using Line-drawing", Proceedings of. 2020 RISP International Workshop on
Nonlinear Circuits, Communications and Signal Processing (NCSP'20), No. 1PM1-1-3, pp. 373 -
376, Honolulu, Hawaii, February 28 - March 2, 2020.

Masafumi Hayashi, Masaki Kobayashi, Masaki Matsubara, Toshiyuki Amagasa, Atsuyuki
Morishima, "Incentive Design for Crowdsourced Development of Selective Al for Human and

Machine Data Processing: A Case Study," The 3rd IEEE Workshop on Human-in-the-loop
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Methods and Human Machine Collaboration in BigData (IEEE HMData 2019) co-located with
IEEE Bigdata 2019, pp. 4596-4601, Los Angeles, USA. Dec. 9, 2019.

vl & EREEwR L (RAZ—) >

Mirai Niki, Yoshiki Yamaguchi and Toshiyuki Amagasa, "FPGA-based SPARQL query
acceleration," Asia Pacific Conference on Robot [oT System Development and Platform (APRIS

2019), 2 pages, Thailand, Nov. 1-4, 2019.

() ERER - IRSER

<

<

1.

A) BiEREE
ML

B) TDDHERE

ARl & FRIEER>

ARfa s, RALRELE Y-, MR, FPFEs, KRB, "FHEEERET X M7 —
D DM RORAL", & 12 8] Web & T —F _X—R|ZHT 57 +—TF L (WebDB
T —T7252019) , THFERF (HED) , 201949 H8H~9H (H) .

TR >

RIGRBLIEA, BARA, HRfdsl, BOFRIG, MHERL, AVEsl, RE#e, "5
T XA NT =X DSBERRET VO FIEDOHT", & 15 BT7XANTF VT 47
R R Y UL, T a—Fr—HRA&t G , 201949 H 27 H~28 H.
BRI, HNER, L2, "B a2 =F7 A RBICB T8 —2 9 —FOH
Ak, 12 MT — X T EER~ R A MIBET % 7 +—7 4 (DEIM 2020) , D1-4,
202043 H2 H~3 A 4 H.

W, HEVENE, " kb4, — Rk 2 st FHEMEO @l e e, & 1287 — & 1%L
i~ 2 Y A MCET 5 7 +—F 4 (DEIM 2020), D2-2,2020 43 4 2 H~3 H 4 H.
Bk, REmz, WINEZ,"GPUILL D 5 /— K775 78z BT oE#Eb,,
B 1R2ETF—Z T ER~ 2P A M5 74— & (DEIM 2020) , H3-2, 2020 4F
3H2H~3H4H.

A RERS, YEILAIE, d)iiEz, "~ 7 ARER 2 7 — PHIERBEIC B T 2 RE 7 E &2 0
e/ A XD, & 12 [BF —F LF LR~ A MIET 57 +—7 4 (DEIM
2020), A4-4,2020 -3 H2 H~3 H 4 H.

— 224 —



10.

11.

12.

13.

14.

15.

16.

17.

FURKZ HAEREMRE S — SHREFE FRBEE

Carina Miwa Yoshimura (University of Tsukuba), Hiroyuki Kitagawa (University of Tsukuba),
"Topic-aware Scheme for Collecting Local Tweets", % 12 []7— & L2 L fF#f~r T A b
WZB89 % 7 4+ —F & (DEIM 2020) , C5-2,2020 453 A 2 H~3 H 4 H.

BR[EEORRR, KAz, dE)IEZ, "HERN— AT 2 7 a7 fRmO 7 7 & > MK
VAT NIBET A%, 12 BT — X TREEERY R VA MCETE 74— T A
(DEIM 2020), D5-3,2020 4£3 4 2 H~3 A 4 H.

Kotaro Yamazaki, Shohei Matsugu, Hiroaki Shiokawa, Hiroyuki Kitagawa, "Fast and Parallel
RankClus Algorithm based on Dynamic Rank Score Tracking", & 12 [0]7— & T.5 L fF#H~ =%
TA L MIET 57 +—F 5 (DEIM 2020), D5-4,2020 4£3 1 2 H~3 1 4 A,

HEPR A, KRR, B2, "7F 2 &Sk T — 2 I3 5/ N — A %
72 OLAP 434", 35 12 |7 — & TR~ 3r P A v M5 7 +—7 A (DEIM
2020), E5-1,2020 -3 H 2 H~3 H 4 H.

AR, SRTCRE, AR, RIS A D Te @B IEE N K 5 BN T o KRR,

B 1R2ETF—Z Tl fH~1r Y Ay MCBT 57 +—7 A (DEIM 2020), J6-5, 2020 4 3
H2H~3H4H.

TLAFAER, YRITANIE, db)I{HE 2, "Flow-base &7 /L% V= 0D A X A JLIEHaA",

B 1R2ETF—Z Tl R~ Ay M 5 74— A (DEIM 2020) , F7-1, 2020 4
3H2H~3 H4H.

WIS, Rz, du)iEe, " s 2 F ] L7 /o 77 9 22 U v 7 oEmEfk",
B 12EF—Z Lyl R~y Ay MY 5 74— A (DEIM 2020) , H7-5, 2020 4
3H2H~3 H4H.

B, R, L2, "GPU 2 W= 5 7 — Y7 72 78z B om#k G
HWALER 5 82 [l 42[E K% (IPST &EKE 2020),2020 43 H 5 H~3 H 7 H.
HEPSRBRE, BT ORES, RAEke, du)ifEe, "7 ¥ 2 MG ieiE(bT — 2 12507 5 ik
N— 2 % T2 OLAP 734", LB 55 82 I [E K2 (IPST &FEK< 2020) , 2020
F3IH5S5H~3H7H.

PR, SR, B ki EZ Wz 148 — RICRT 5 st EEMHEE O miglk
"E ARG 82 Al e[E kS (IPST 2E K% 2020),20204-3 HS H~3 A 7 H.
I, Rz, UIEZ, "2 7 OV T 2 3 T R T — 2 T Btic s+ 2 b
L—H U T ", [FERQH 5 82 MIeERe (IPST &£EKRE 2020),2020 43 H 5 H
~3 H7H.

AR AR, HENEERE, R, 25 iE 2 e 7 T 7 s O RBUFEIEORE",
55 39 [l elam A -8 Blam & B ET 784 (IBISML) , 2020 423 10 H.
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<V AY Y —A>

1.

RAEBZ, "W ORI EN 285 RE T ME L vy 77 — 2 f@fr i,
201945 A 23 H.

BNz, JEITFNIE, "HEIR 2 7 — U & HEIIHIE T 2 FIEL BT ~~ U X 4,200 LD
MEAREGAE NG 5 2528 - T ~", 7L AU U —Z 2019411 A 5 H.

(@) EBE. BHREEF

1.

N

N

Salman Ahmed Shaikh, Kousuke Nakabasami, Toshiyuki Amagasa, Hiroyuki Kitagawa,
"Multidimensional Analysis of Big Data", in "Emerging Perspectives in Big Data Warehousing"
(David Taniar and Wenny Rahayu (Eds.)), IGI Global, pp. 198-224, 2019.
Jb)111#Z, "VLDB2020 ~DjE (& ® 4)", DBSJ Newsletter, 2019 4% 10 H .

EHHREEE - BREE - BREDE
HIERBR BIAFFEELFT & Dl : KBTRRT#MT —F =2 [GPV/IMA 7 —1 A 7|

(http://gpvima.ccs.hpce.jp) DB, EEL, EH.

ORI - BRIFZE Y & oOsdHE : Japan Lattice Data Grid  (JLDG) , International Lattice Data
Grid (ILDG) DiEH.
[EIFRHE G IR =R 2 JerRE (0S) & ol . v v X & b OB BT — & 27
LR A7 — Y OBEBHET VT X b - V7 b Y =T OFFER%.
FHEENIIEER T 6 & O RZEF UM IEAT & O « TRIE S 2 W T i 5 ST )
(EJRREE UEEIV:l
B « A HOBE AT TEAE (AR 28 R~y fERE)  TOFZERE « BRI & DI
KDy 77— 2 ORTE R FARIC BT 2R
[E[BEE# - Prof. John Wang (Griffith University, Australia) % #3114 UL [REIAF%E (2019 4F 11 A
~12 A)

DURTI L, BRE. RV —IVFEORESEE

KA 2 Bif%
LS

»  Workshop co-chair: 2nd International workshop on big data, cloud, and IoT technologies
for smart cities (IWBigDataCity 2020) in conjunction with IEEE BigComp 2020, Busan,
Korea, February 19, 2020.
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» Tutorial co-chair: The 7th IEEE International Conference on Big Data and Smart
Computing (IEEE BigComp 2020), Busan, South Korea, February 19-22, 2020.

) ot
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> HART —FRXR—RRLREE
o N
> RHERMENIE Y X — o BRSPS
> ANTHfEREE v #— @ N THRERARHIIEER M &
> THWAEEE KR AEEEARE
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> ba—~=JRRENT0TT A EREESA TN
RGN Hif%
o 4
> JAXA WIFFEHER ST R/3A H—
o I
> BERFERT NS AR R
> BN KFEMBKEA—T T 7 AFMER
> EERSEIE Y X — By ST — 2 - ALEER SRR

i

> WA 2 Va2 YA m o AHL FRRREREREE
NS AR HE %

Eas

/

o 4
> Nl
o FN
> FEREEE Y — kX2 T o RASEER
> WA U X2 T A FEBRER, ERILREAEREZR, 7 7 AL
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> bta—~v=7RENTRTT A HEEREAERER, KREARRAIEER, EE

ZESEB
10. 1 &£ HHE - EREER

BTz B
o [EREA%
>  [EEEY v —FUiEfEZE B : IEEE Transactions on Big Data, World Wide Web Journal
> [ERESHEEEZE - VLDB2020 fif%Z B &, Chair of KIDB Working Group,
DASFAA Steering Committee Member Emeritus
o [ENEE%
> AR SEEE SR
> () BRI - BRIKROBLEMEHEESZE T2y 77 — 2 e RliE
DI DRI ORI - FR1) FHET RSA H—
KA & %
o [EREA%
> v/ 7 AZEE : IEEEICDE 2020, DaWaK2019, iiWAS2019, IDEAS2019,
EDBT2020 (7 %)
o [ENEEH
> EHAESRAT — 4 X— 2 AT LMF%E2 (DBS) i
) S IR B 2
o [EREA%S
>  [EEEY v —FUiRSEZE S : IEICE Transactions on Information and Systems
> EESE T e 77 AFE  1JCAI2019, AAAI2019, PAKDD2019, BigComp2019,
ICSC2019, IWBigDataCity2019, xSIG2019
o [FENEE%
B FIEREBEYS 7 — 2 L¥W%Es (DE), @daits, SEted G

l

o]

1

> EAEWREEYS 20019 RERE T T ARKER
> 11 Web &7 —#%X—2|ZFF % (WebDB Forum 2018), Web [N#ZEE R
> B 1 T TR ER~Y RV A > M S 7 4+ — 7 A(DEIM2019), 5
ZER
> BAART—HR—R¥D BIIIREESWELE
YT RN IE Bh K

o [EREEE%

> L.
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11. £ Dtk

WAEMWE, 74—V RU—2 7Y

AL
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1. An—

A% BH RERK

iz R B

B REF WZ

e KFBeAE 254, FHE 44, WEAE 34
2. BE

WM N—TRNET DR AE IR, [ EHOELS D SRR RO & AN
(ZH R S LW 72 FIEORII 24T 25 & LT, AMitta & 2 0RELY 1xtg L
T8 LR ERRORMAZ AL L, ZTORMBEMNIT 52 &% BFE L U CHIZERE 2
H#ELTWND.

fliFR7e T — 2 AR O RPEE N RO LD EH DA —/ = B a— X 538 L XE D,
ANENZHED D IEH 2 BRI S & 25 AR R TIE, BB O A2 Aficabhbes 2 &
MUWETHD. DT, 7a—rJUHEN D ARIfES & 2N a2 B0 & B (TR
SEHEREE 72 &) ZRGE LM EZED TS, ZRUICK > TELNDEBRT — & L
Lalb—vaUfBREEMAE SEIERE, AMIZHD0 B WETRR LRSS ~T 1 —
R 7T B0, HAEAT 4 T2 bLETHarBaTr—Ta O LA E iR
FELTCWD., £, TNETOFHEAT 4 7T OB MAERESELET, LEBEREIA
B —DHBEAT AN A T ZAREICEHD D Z Lol b, HEAT 4 Y
AU AEELE T LT DGR ONTITZ 2T B,

FHt#e (AERFE B - UK - ) TiX, SRS WE T B/ —v a V&2 E Lo TR
HOBENEHEE L L, FRENWEOSRE FORMICAE DR 12OV THFEARK
Rezg T, £io, B (353 - 3 BH) T, VR ZMORHMEE KRG L7155
FIRRSRIGBY O FHA & fEAT OBFZEIC IR Y A bhd 7. FHFE: (GEBERFSE B - 1435 : L) T,
WEFEEZEATHZ LIk, SRR AEERD D& E e B BSR4 R TE %%
% L7-. JST CREST Social Imaging (ft3 : 2 27 AEHFR SARMEHR) T, EEFERD 3%
TR EREHET D NIRRT e Y va vy BN EFEB L. IST
CREST Cyborg Crowd ({3 : XFEAEIHHM A 7 1 7% RIBEAT) TIE, BAOAE L —4 (SAR)
G & AT G ] D kIS R R O RS EEALIZ B9 2 A JRIC B D FHLAUTE.
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TR, A TEIC L MR OMEBIC SV TSR, “Rbnbb, SHEATF 7
W OFEEEAZ R T CTHIT L 9.

o BFE - FEB) MBEIREICESIIMTE - =V I LEL VT TS —va i
RO R - BERek WFESHEE @ AuE)
> BITEHEEICHOWT, 2 FEDORKFFIMNZ AT AICEBLT D Z &L THREM
FERDZENTER. o, = A Z = LW BLRBEDWE O4 X F R
WZHEbEERERH I 27 A L, FHEFEERE TIro 7.
o BLFE - PRERAIIFZE (B53F) 7Ly vy —ar b — /L FTORAR—Y XX VERGO
hRARA ) RF . B RERR
> BURMOERIEECIROERE ST, Ty I —TT Ly X =N R TH
RHRRIEE) &V I — BN DL O RHEEZ AT 502 ENTT 52 &N
T&lz. RO—IL 3.0 120087 7Y r—3a VBB IT HHER
PRGTEEY OFHI & fftiT) 2 S
o Bt - BRI B) [HAMY =7 — RAX—ZADTDDOT WA v AT MMEF ) R
7% IUARRE (Mrgesrfss - l)
> Va7 — RAX—R BT LSHITERED Y A7 FED, VRZERBEGNE H
TTEHILERL, TOENAZEDT.
o FLut#y - FURIFIEB) [BTHhORRIEER O INT & B Enk ) AR E2h— (F
ZeorfE )
> HEENAWFEOFED-DDOEL a—v A U F T2 —RITHONT, VAT LEHE
Ea—HPRMEDM F 2R L THRRZEML TH b 22 HIEIZHOW TR 1%
1To7-.
o FBlufE - FEHIZEB) Ml = 7 X—=Y 00 5 & - R SOHBRIE %
HAWTe_—=DHEE L 27 o) R FHE R (WFZEnHE - &)
> ASSOHBEEEICET S, EEAE L EGRRERE OB A BRSOV THFZE#
mAEAT o T
o Flff# - BRB) M EAMRAMGE Wz a o= —v g VRBURME A T ¢
7 REF - AvER (BFRSHEE  Al)
> MR OFEMIL 3.0 T 3 RITEHGALEE & Hot IR R v N U — 7 Wi
MR R BT SR
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SVETR AR ) AR gkt (F7E5r 8% - dbR)

— 231 —



FURKZ HAEREMRE S — SHREFE FRBEE

> WFERCROFEMNT 3.0 TRBUEZERIC BT 2 BEANLRHEO v 0T Y s
Zx v )T L—a ik 2BR.

JST CREST #f7tfes [ A & FRFn L 7z BE i s 2 52809 5 A IE LR > 2 7 LD

EEL ) WFICKAHE © ATR #HACHE, [Cyborg Crowd : ek TR — T 7 v 7g N & H D

AR RFE - RIBIEAT WHELHEE AL

> BFERROFEIL 3.0 THoBIARR v b U — 2 % H - SAR 2 G & OG5
B OxH R ERRIE] 2B H.

FHoF gy - BT SE(A) [THREE L IR OB IEN 22T 274 774 3y FU—2

DHEHEE > AT ADORFE ) (2016-2019 FFEH)RFKE « FEFY (W5t @ L)

> O ED L IRRMEOBEAER 2= F 1794 774 0%y U —27 D AR &
IRYAT AEAE LT, Fue— 2 Tugg LB iRm0 3 oekk~ v 74
R AT DEMEEL, 3 ot~y 7 & GIS H— A "THETHIHERES T v b7
F—LEFEH LT

B - BARBFZEB) (7 v a— VBHEHC BT 5 THIRFICE T 541k - £ - 88

BB AT ZOMESE] (2016-2019 FEEDRFEHE - JIFTEY (WF5Em0EE - L)

> T U a— ) VEBEICRT D PHRRGEE BIIZ, 2RO —FnLEHE b
BIEMAERA L, e RRnb0BllZ L 3 28R FXEEBL LT

FHfF g - FARITIEB) [ kiR O T ARHEE & AT 7 L~ O KRN E S b 21T

PR 45— 9 UBAFE) (2018-2021 4EED)REHR « KIk=EkE (WFHFEa#H%E - bR

> NFEFRONR—F vy L FeFr— a0 P AT LOER LRI L, MERESEMGE S
WL 3 IRTIEIRIE ST I BT D AFSEIC B A AU TE.

Bty - BRIT7EA) T AL BEMADNRIET 22238 1T 2801 HMI BA%E - GFAm A
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Finding correspondence between multimodal images,
such as SAR and optical images, is a challenging task.
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Optical

, 1 SAR-to-optical At Y
\translation Pt
ptical image

Generated opticalimage

Optc\ m age
Finding corresponding points
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Research on 3D reconstruction of cultural heritage buildings

Matching images between 50 to 100 years ago
and current heritage buildings
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Proposal of image matching method using Autoencoder

Image matching method using Autoencoder (experimental result)
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