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1. DS1998 Fukuoka 11. DS2008 Budapest
2. DS1999 Tokyo 12.DS2009 Porto
3. D52000 Kyoto _ 13.DS2010 Canberra
4. DS2001 Whashington 14. DS2011 Espoo-

DiC. -

Helsinki

5. DS2002 Liibeck 18 S T
6. DS2003 Sapporo ‘ Yan
7. DS2004 Padova 16. DS52013 Singapore
8. DS2005 Singapore 17.D52014 Bled
9, DS2006 Barcelona 18.DS2015 Banff
10.DS2007 Sendai 19.2016 Bari

KETIE, 2012 475, [Discovery Informatics] 2345 F -7 & 9 T, k[E Obama
K#GE2 “Big Data Research and Development Initiative” % & 5 L 7= 2012 7 5
T—7vay 7RV RY T AREISNTWET, FAbo 5 EAFS: (Discovery
Science) ] 7w ¥ =7 MI 1998 FITIHED L LR, Tuv =7 MAUIHEFELSH L
THE Y. Discovery Science & A fHF7=F TT N, YEFOKFHEHLE LTI ELLNEW
9 & K[E [Discovery Informatics] D X9 REHREWE R Tz & BnET,
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Discovery Informatics e i

= 2012 Discovery Informatlcs Workshop

s \. et Syt

Nationsl Saence oundetion
Adlingeon, Vi ebrusty 23, 2012

¢ 2012 Discovery Informatics Symposium

Thee fiede of LneenficProceses

AR 30 Symp ot Series
AdiFipuon, i, Noverntes -4, 2012

« 2013 D:scouery Informatics Symposium

AR Fall Symy M\Jnisln
Aatiragton, Virgnin Nowenbes 15-17, 2013

= 2014 AAA| Discovery Informatlcs Workshop

Seientific
Corlocatedwth AkAs 7014
Cuabire City, Gubee, Juby 37, 2004

+ DI-KDD 2014

ACM SIGKD Discoveryin
In eenjunetianwith ACN SIGKDD Conterence o D Ardge i B0 2014)
Mew Work, UTA, August 28, 2004

« DI-PSB 2015

2015 PS8 Workshop on Discovery Informatics in Biologicel snd Blomedical Sciences; Research Challenges and Opportunities
In gonjunction with the 2015 Pacific Symposium on Biccamputing
The: Biglsland of Hawail, inruary 8-8, 2015

What is Discovery Informatics -«

The synerges between advances in computing and advances in scence open the doors to exating research agendas in
computer sdence. Sdentific questions have motivated computer science research in many areas induding distributed
sensor networks, high-end com Ef istributed systems, scalable databases, statistical and data mining algerithms,
computer networks and the web itself. Sdentists have now the means to collect and process unprecedented amounts of
data to understand phenomena that could ot be studied before, from dimate change to soaal networks to
phylogenenes.

w N—7\ W\ - BN N I

WIS

A rew community of Discovery Informatics is emerging te understand the role of information ard intelligent systems
regearch in improving and inncvating sdentfic proceszes inowmys that will accelerate dizcoveries. Althaugh computing
has become central to scence, there are important hallmarks in the 21stcentury that remaln largely unaddressed and
where Al research plays a central role

First, discovery processes are increasingly complex and broader in scope. They generic dalis cheap remain largely human
drivan, and human cognitive limitations heve hecome a botteneck. New approaches are nesded to address
complexity.

Sacond, data musthbe connacted maore dasaly than ever ta the madels of the phenomena under study. The current
separation of models and data is hurting our abdlity to test and improve models. We must improve our understanding of
Frovw v link data with modals of the phenomens under study.

Third, scence 15 an increasingly sooal endesvor, Recent systems enable cuzen volungeers to contribute large amounts of
data, anrotations, o compléx processing results that result in scientific discoverias. We nead todesign new approaches
10 harness human abilities in all forms to contribute to scence.

Discovery Informatics focuses on computing advances aimed at identifying scientfic discovery processes that require
knowledge assimilaton and reasoning, and applying princples of intelligent computing and informanon systemsin
hittp:ffwsrw. gulfcoastretirement.org/admindgeneric/ order to understand, automate, improve, and innovate any aspects
of those processes

(Discovery Informaticstil — L™ —

S »

By I F—=H oW TIE, T - ¥ AT AW O ISR & SR S Y iﬁ‘@
T, T—HHLEEE L TEDL LAWEAR 2RISR N DD TR0 E B
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Uiz, A=7 27 78 AR, BF V¥ —F A OMBEBOTIRTEZHhTE £ L
T AN B MR RE T ) . DRI b b A L E
JIUZWT W EBWET, o) REIXIIEARICHTE TS L, AL ZFELH
LBOETR, SF AL DU RARFA TR 20 DK I RBE L LT, HHEKRTI,
T Faxz—a ATHERTL2OTIERW N EBXET,
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*« 2012 Obama X% 48

“Big Data Research and Development Initiative.”

By improving our ability to extract knowledge and insights from large and complex collections
of digital data, the initiative promises to help accelerate the pace of discovery in science
and engineering, strengthen our national security, and transformteachingand learning,
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UQ: Uncertainty Quantification
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UL, AZ L - T TR gl RERNLOFET, 2 0L b RAHST
RELEFEHGTNTT, AZL_XL - TTH a0 )DE, wxlTmiira s Z 5
ETITONTERLET 77X 72 a kLT, ATl I 7D ETT 77X 7y ark
T2bDOTY, HEENETOZ LA LEETTHoNREL, ZhnBLLANI iz
ANAHIRE ZAIER T, RBAIZREABRAIC X > THAT &0, Iy 7 U
JEBETDHED, HE—BFRDPSTOPBIH S IR L — LV E T 5 72 DT
BRAMEEEFRFEL LTEDIENTELZLETHY, ZNPFIE BT TEET,

TREHERF AT O 2> 2T 2 0F581L. RABBHEEIC e > 7o I FE—4A L —FE 12 T -
bDTY, HINEAEARTF v OEREESNEI LTI ES WolehadiflLicneg
Mo 7= DBFFEDOFE T RO IENR G £ 9 ES EITED F L, ZOMRIZE LTI,
HHEAERNANSIR L ZAHT, TAFL « Y f U R (2B DR E L TR SILE
L7, XN E ESIAEY Ry NU—I OO FITGA L E Lz, £D%, i
B~7'm 77 7 (Inductive Logic Programming) % #&"8 L 7= Stephen Muggleton 7%
{El7= & & L C Meta-interpretive Learning Z 2 LBV IAATWE T, ZO I &N
FIZ72 > TWET,

AR -TFTITREH 3

o ARTOYTSLETTZIEILAVETS
« FRBI7ITH 43> (law abduction) D—F%:

a. BRAZEENRAICKYIRBEATS

b. #BHOIVIUT-WOOPCREBRERRTS

c. BROBAEER/BIELXEFICHRA/ERTS

d. FEISEHRELLTECIENTES
s BRERBNOVESBTIMARI RO A
s HAERRYNI—=OT—AhLDREMERICICR
o AFFEIRZE (Muggleton et al., 2013-) D FERIT

» Inoue, K., Furukawa, K., Kobayashi, I., Nabeshima, H.: “Discovering Rules by Meta-level
Abduction”, Post-Proc. ILP 2009, LNAI 5989 pp.49-64, 2010.

» Inoue, K., Doncescu, A., Nabeshima, H.: “Completing causal networks by meta-level
abduction, Machine Learning, 91(2):239-277, 2013.

» Inoue, K.: “Meta-Level Abduction”, IfCoLog Journal of Logics and their Applications, 2015.

TI7HE 7 varid A ENDERE LD (explanandum) | & [T XX O
(explanans) | OFEEZ K Z — oINS Z L ZR L4 (G. Schurz, 2008)
DWNE L, TROEFIZRLELONR—F TNt DT, Fact (FFE) TRIN
HEMN B DR, Fact G & LTHiD 77 X7 v a iz £9, Eix Al THHNME
ENTWDBIFEAEDT TE g AT ZDL~ YLl E EEoTnET, TOFIITEE
Tl BimE LTCOFGAME L7 . HrLWEEEEZRE L BTl L hidze
D EHA,

ftopizd 2 b0l MHSNLREbOL, FAPATREBOD 22010 ET,
a2 b0E VW) DL, FHOBKRE D, EGNEDLIITHAE LD, Lol
B SN TORNIE BT RTEATHET, Z5VIDLEDTRET 747
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Tart Vo TNEDT, 77X 7 a0 )DidbhbioORZHSRICE > TR
AKEWREDOTT, AT 20FESHWN, 77X I vay P en)OERFELTH
FLT, TNNTEDHE AN, —HRFERBEOFIERE T (existential quantifier) ff
O EHTEZAT, MOFTOLEOFENVEETENZLD T, ZOT X7 a
AT oA TV PV TORBALTWELEN, ZaAX7ur 707 ki
BWHTHE, MEF TV FLULIZBWTIE, MO TOFIHET D (2 BEOEER
TTEa ] EMEIN SRRSO E o RO AN FEBTE T LE 72D
T,

Patterns of Abduction (Schurz, Synthese, 2008)

Kind of abduction Explanandum

Factual abduction Single facts New facts

— Observable-fact abduction Single facts Factual reasons

— 1st-order existential abduction  Single facts Facts with new unknown
individuals

Meta-level

— Unobservable-fact abduction Unobservable facts

Law abduction Empirical laws New laws

Theoretical-model abduction  General empirical New theoretical models
phenomena

2nd-order existential General empirical New laws with new

abduction phenomena concepts

— Micro-part abductieq General empirical

phenomena

Object level

Microscopic compositions

— Analogical abduction New laws with analogical

concepts
— Hypothetical cause abduction General empirical Hidden (unobservable)
phenomena causes 5

FARFEL T, I<BEXTAHD L, BAAKIETE FALTITH 2L THY, fFk
RNTELHZLLWVIDEFZEDAZRIRT 70 —F T, AFREIASATRERLTDITIT
A ZPERICRIT DI AL D LD DIFEIE BTN S T GE TR o T E BN E T,
ZNT, 77 AOMERETZL L b —/IC, B FRIAT = NoDEERF Yy hU—7 4
SECBETHHEL L TR D £,
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BEREFRERT —IDLDERRYNT —VH5

Biological phenomena Formal system
Gene expression data Inference engine SBGN-AF network
n

Discretization Meta-Level Causal network translation
Abduction

(Discretized) observations (SOLAR) Background theory

* SBGN-AF: Systems Biology
Biological analysis «¢=== Hypothesis Graphical Notation Activity Flow
Experiments New interactions  * Applications: FSHR-induced
or corroboration or predicates signaling networks

» Yamamoto, Y., Rougny, A., Nabeshima, H., Inoue, K., Moriya, H., Froidevaux, C.,
lwanuma, K.: “Completing SBGN-AF Networks by Logic-Based Hypothesis Finding”,
FMMB 2014, LNBI, Vol.8738, pp.165-179, 2014.

» Rougny, A., Yamamoto, Y., Nabeshima, H., Bourgne, G., Poupon, A, Inoue, K.,
Froidevaux, C.: “Completing Signaling Networks by Abductive Reasoning with
Perturbation Experiments”, ILP 2015.

H o —OMN, BIREI BB TT N, FRIIT —FZNE2 oL &I, ZORRYIT —
B ZTDEAE NI DE, XA FTIT AL LTHEETLHLELTCEE L, IR
FEFRGER D> O OFE EMESHE T, HRORE (X7 M) ZHEMICA Ty T ay e
LTRBLFERL TS &, B LET, ZOEOEHIE WS O EwmEE T e s
TLATRETHZLIZLET, 20L&, 40FEL DVENTIRES N TP AL — 4 —
EVO VAR H Y ETN, ZOTP AR —F —%ffio TIREEOE RS ZEHET 5 2
EMTEET, ZODOGmIAFHETT N, PrologD LI e ENLHHL Y Y a—
VEBEDOX Db DO TR TH I, TTETRTOERNFEICEHIhD L) 2 L
EEELTHWETOT, ZOEBEAKIII DL Me=ma—TF NV Ry NU—T THLTE D
DT, ZINIXRT MLOBERIZS 2 T 7T hE5%8 LET, &), Boolean (7 —
V7 v amBAl) TLTWeDTTITE, B (true) &4 (false) @ 2 FIHDES T %
WHrrETFrEEHFEvEAL R, LN ZFO~ L a7MEEIF REL T THEIEAL RV O
T, BESEEZ ANV ZiwmEE2 AN, FERBIC L=, FEREMIC LD,
BEBT DX O RIEELI ANVE LTz,
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RRERILDFE

(Learning from Interpretation Transition; LFIT)

Agent Extensions:
| Molel | * delays (Markov(k) system)
* multi-valued variables
Internal « asynchronous updates

State * nondeterministic/
probabilistic transitions

Time-Series
Data

Xn 0
Vector  t=0, t=1,: t=k=1,t=k t=k+1, t=k+2, -

Input: pairs of interpretations of the form (I, I,) € 277 x 2H#
Output: logic program 2 such that I = Tp(I,) for any (I, Ip+1)

Dynamic Environments

» Inoue, K., Ribeiro, T., Sakama, C.: “Learning from Interpretation Transition”,
Machine Learning, 94(1):51-79, 2014.

CDEIRFEOMNRLERDAAFT I v I RRDRNTRLEMARLON, B - F—
f~horT9, B A= b~ bWV DIETRTCOBATRH UEERAAEH SN D
ZERRELTWATD, Ziutl1 koA — b~ b TR, PIHEPRENGLED T4
27w 7HLS BNWTTRTOHAINFETEET,

FAFIVI - BEHRINT—IODEE

c REBBASOERIA—RKN\YIIN—TE2E2T—)T7oRvbT—HDFEE
s ILEBEBOEEIN —ANSDEIA—FTEEE

o cxt#l) < c(x-1,t) A c(xt) A Tc(x+1,t).
clx,t+1) = c(x-1,t) A —c(xt) A clx+1,t).
clxt+1) < —c(x-1,t) A c(xt) A c(x+1,t).
c(x,t+1) = —c(x-1,t) A c(xt) A —clx+1,t).
c(x,t+1) < —c(x-1,t) A —c(x.t) A clx+1,t).

1z2]3]a

WEOEDEE | 111 | 110 | 101 | 100 | 011 | 010 | 001 | 000
PREMEBES 0|1 |1 o1 |1]1]o0

Wolfram’s Rule 110 (Turing-complete)

» Inoue, K., Ribeiro, T., Sakama, C.: “Learning from Interpretation Transition”,
Machine Learning, 94(1):51-79, 2014.

» Volker, M., Inoue, K.: “Logic Programming for Cellular Automata”, ICLP 2015.

H oD LM BN, 7=V T Xy b U — 7 &ffi o TR OHIEIRIEE 2 55 4 536
T, BETOFF 7 OREEER) OBEFHEORAEZZET 550 TT, ZORIIR
L72 212 DREETT A, ZFEE AR MRREVNELT, ZoREZPLTZY 7L
TH, FCKRRE (T 774 —) IZEDBLEESET, 20X RREEBRIIESRA—F—D
P S £, ZOLEMEANE LTHEUMOT7T =0T o2y NU—7 2FH L TnE
T, ILITIRRERBLEZ 2 %7 MZT 572912, BDD (Binary Decision Diagram) (23
ST NI XL EHESTHRILLE L, TOLIRIEE ZORICELEDE LT,
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40

Z DARTE]

VIL— )V EFRE G S LD,

ONRMET — .,—JZ.«(*‘JI‘U—70)%E'

22 KEDIFEAEIZXRLT SV a
> %818 (basin of attraction)|Z/@ T 5.

s INLDERKREEBEANLIEGE

LFIT [ 54 OBRFRANE 0.8 HTHE.

Li, F. et al.: The yeast cell-cycle networkis | * BDD ’&Fﬁ L ‘T‘:JJ&“S?)D: UZAT
robustly designed, PNAS, 101(14), 2004. A =43 Gl

» Inoue, K., Ribeiro T., Sakama, C.: “Learning from Interpretation Transition”,
Machine Learning, 94(1):51-79, 2014.

» Ribeiro, T., Inoue, K., Sakama, C.: “A BDD-Based Algorithm for Learning from
Interpretation Transition”, Post-Proc. ILP 2013, LNAI, Vol.8812, pp.47-63, 2014

EBNOOFETTN, MOJSHELTR, vl y SOTEIBENST 73

FORYy I HEIFERTLINEND) LIAITH INMERET,

ORYMTENRAIDFEE EIE

Environment

reaction

FEERIEPEPILP) / LFITICKAITHETILOFE BIE

» Sykes, D., Corapi, D., Magee, J., Kramer, J., Russo, A., Inoue, K.: “Learning
revised models for planning in adaptive systems”, ICSE 2013: 63-71.

w

» Martinez, D., Ribeiro, T., Inoue, K., Alenya, G., Torras, C.: “Learning
Probabilistic Action Models from Interpretation Transitions”, ICLP 2015.

HOD LT oA AEZNLRREE LT, a2 Ea—F—HH

THVEEREBANZZ T TR T T v a O ORI, MHFEERAIC
DSHERREAT > TV DRI DB RICH DERDO R Y v 7 2 FEHT 5720

:Mﬁxiﬁ”o
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MEMILERIEZFE TESH?

Input Agent A (human/computer) Output

S: formulas————— Logical SystemL —> T(ETh(S))

l Machine M
(s, 7 > Learning System C > K
o ADx (s, 1)KL, B M ITHERR (QE-HRRA) kZH .
o LATIX 1 RTYT DEERUNEAIL AL THEE AR
o TIHOL AL DORPZEREOFZEICHLEATEE.

» Sakama, C., Inoue, K.: “Can Machines Learn Logics?”, AG/ 2015, LNAI, Vol.9205,
pp.341-351, 2015. 11

b L IIHER IR AR RIS AT 2R ACET A BFEE LET, KiFEovr4— 1
T RUBDIUEZDEZANDDLDOTT N ENENEREF ST ADBWDEAIZENT,
B ZIXEMOK D X H Iz, — AT IRETE I BREZFF> T2 ADRREIIZE2EKDO xR v b
T — 7 X iT 5 &) AR E RN 5 & X2, RTABEZ > TV DONERITT 5

ZEMNTEET, Al ®J7 T Belief Revision & W9 BRI H SN2 WS NRH - 7-D T
N, BTN EZERBICEMAL T, £=—Y = k72 Belief Revision 1~ T, A

FINEMNTIFRL . EEOHARICHEASANWTEREZEZA LWVH T LEI AT AL
AATHT, BEMEMTTAZLEZITWE L, 2T 7 Fax— a3 A28z 5
ERWET, ZhCRIEEDOT TE I a v ERD AND L, PO —V 20 NOERE

A R EX NP

ABREL LR TXHEDONE VST EKRD T 1

FOXH 7y MU —ZHIENZEE T A28, RO BEEIZ /2> TWET,

casonb,

(SO T7HOFa1T—av | IZBET A
e R

1= —— e oM.

¥ = N
. ACSAUR EANERELOEE-ERPTSURBREL O
BTy TDOEBERVNT -V LTESHEERICEDEER
« ERBEAR)—Z6RMEICElL, BEROIWERNE  TEMGEERIN
o IISURBHAMSOEE, RybT—UtXa)T4~DIE AT EENE

» Schwind, N., Inoue, K., Bourgne, G., Konieczny, S., Marquis, P.: “Belief Revision
Games”, AAAI-15: 1590-1596, 2015.
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FATIFFREE " 2 7F 2 > (ILP ‘Inductive logic programming) O EFESFHIZSIN
LC&E7—ATLT, BB ALLOT 2000 Fid & TT 0, ZNLET - LRI
TWebkZh EAZAHARTHETLILOIICEDLNEL T, SFOEITHAThHMEL
Fli, B2ERFEEVD T ET, 26 HFRLE/ ARV BAEBLE Lz, 222N T,
AAAT (Association for the Advancement of Artificial Intelligence) T#iE L TIEL W&
HEN, ZOT—THDTITRY 975, AAAT-16 TILP o#imz®E 952 &2k
DELZ, ZOXIRPHFEOE =L LT, vy Z70OFRENEIIFERBINL TS EWNWS 2
ETIERNWMNEBZTVET,

The 25th International Conference on
Inductive Logic Programming (ILP 2015)

e 23 years since the last time in Japan

¢ Location: Rakuyuu Kaikan, Kyoto
University, Kyoto, Japan

¢ Dates: August 20 — August 22, 2015

Co-Chairs: Katsumi Inoue (NIl), Hayato
Ohwada (Tokyo Univ. Sci.), Akihiro
Yamamoto (Kyoto Univ.)

2

25th INTERNATIONAL
CONFERENCE ON INDUCTIVE
L0GIC PROGRAMMING

71 Participants, 3 invited speakers

13 long papers, 19 short papers
Distribution Semantics 20" Anniversary
ILP 25 Years Panel (What's Next)
“What's New” at AAAI-16 13

KYOTO, AUG. 20-22, 2015

G T by o GO0

WWW |Ip2015 P

AAAT D 2015 FFE D v AR ¥ 7 AT, [Knowledge Representation and Reasoning:
Integrating Symbolic and Neural Approaches] W5 U —27 T a v 7B H 0 F LT,
ZHTFEFEIZB L LA TY, RROWRERE T3 AT LD TT A, Geoffrey
Hinton (Google & Univ. Toronto) & Douglas Lenat (CYC) 23/ FHfE L7z v AR T v A
TLice TA—TT—=0 TR ENRZ = FBRROWITT R Y » 7 12508 & HEGR DS
B/ D72AH D W) Z LT, Google DHFFEE % by ORI 7 & Fask R BL - HERm Ot 57
BFORFJEH 72 HICHEHER SR TWE L, Bl L TER ShaHilfe LT, Rrr

DORBIERE L B LV OHTRE DX v v T EHD L LN bR £9, FIZIFERS
RERMIE AT O M1~ w77 A SHRDLU (1968-1970, T. Winograd) [XE AL n7= b
DOTLIR, BLEOMHATITETHEABKZ EMEICGERR LEE 2B 202 25 & 95 722l 1@
HHMFIZRY, F) LI ACT 7o =07 0idDy R v 7 8§ LEIZ
W %4, F£7-. Human-like computing & SV FE T2, ABD X 51258+ HHES7, fﬂz
X =B FETH] 23T IWIET, ZEL, Xy 770 RELTIHFIC
Rz LET, By 7T —2ND0REE NI O ANMPZRSE &350
[ZES TWTH 2 LIERRITED b DIZR YD £T 0, ZORDFEE L L TIDEOH & IZK 7R
WD DOFE DKL DL BNET,
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BBIC0 ETN, EOXA MO FICHPAWFECENTREXE LIED . [(XF—r .
FRET 5O TR . BT D L CHREEET S, L5 ORARMORREEE b
WCENTZFEEES) TTOT, RIVTTE 7 v a DX 5T aE R 5% RO
AHETETEIENIRDLDOTIEROD, FO X D ICFITEWET,

A SH= . —_— -~ AN -_—
AOEIE - 7IF1rT—av DS HICAITT
“Rather than imitating behavior, a human being tries to explain it—to understand
the ideas that c‘ause it—whiéh is a special calse oflthe ge:em/ hnlzman ;bjecn've of _
explaining the world.” (David Deutsch, The Beginning of Infinity, 2011) 2
* KRR: integrating symbolic and neural approaches (AAAI-15-SS) =
* Bridging the gap between low-level perception and high-level %
reasoning, e.g., SHRDLU (Winograd 1972) - (De Raedt 2015) &=
. Assumptions: o
Perfect knowledge about the world 7]_\“
Deterministic actions S
— ]
— 4
3
“Bring me the tea pot and sugar.” (
* Learning from small examples with large (commonsense) |
background knowledge 7
- Human-like computing
- learning social skills, training, education, manufacturing 3
-> Inference and analogy: reuse knowledge from one domain to others
-> Cyclic or never-ending learning, e.g., NELL (CMU) 14 %71
P
=
4
%
&
o
5
3
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2.4 BASHENIE (REAXE REBiEHEX)
FHRZOBBECTCIIWVWET, ¥4 UL, TEARSELHE] T,

==
J 8Kk =:h & I, JEE
70 = —r

=B HX
RERFRFARIGHRFHAER

HEPH£ERBET -2y 0 THOaEa—T0 7 HOBRET HF2T—1-32 |(2015/10/30)

AL BEFENRREEL TEB Y £9 28, £ Z Tix MRI (Magnetic Resonance Imaging).
MEG (fi4f#/X] Magnetoencephalography) 7¢ & O & RE 722 G ISR 23 FE 12 K = 7 551
ERELTHWET, FARIC, 4%, HOAIGEE T /7 Faxz—rara2B2 5L &, HOD
20 OWMFEEFBETREINTNT, WAWARLEZATEREIN, BELTNDLHDT,
FNEFHAT D, TOLEHEARER b OITHEL T 2 HF. BASIELIRIC K X 70 %&H
NHHEE-STEY £9,

BE, ARERAE TEMANIZIAL ﬁizb:h“clﬂé b OV, BLEREISO A A AR 7S
ERWETN, HERMZE S LT, T EARKRBEBR S 2008V ) T ENEET,
ZNH R TR A D2 DI LT %@i))%ﬁéﬁﬁ?&ﬁ“@@‘o

i 7t =

= EE7E & RIHEER (MRI, MEG)

MOREIEE

FIFax—3a

TR BEEHEARELLOIC
&L T D (= NLP)
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bHbAL, ZOX BRI EEZHEL THATTHREN M TONRTEY, THFELOLEED,
DARPA OB » 75 —# L9 DL Cancer (2T 5 ¥ v —F /v GasEE) 75 K F %R
DB E L >TET, ZNERELTHATLILORbDES2 VT WS Z & B
LTWES, BARTIE, 3 (H—) ZEDNELLIMVMATERONTZMETT N, WA
WARHMOE LT bH o T EI NI Z EICAKIICHCE 5 L2 oTEE LT,
[ e sl
E_ﬁmiﬂmsm to read research abstracts and
papers to extract pieces of causal
mechanisms, assemble these

pieces into more complete causal

HATYH, =8l () Aovr vy /F—2 0T, bhbht CREST 258
WZWTWET, ZOXA R, THERIZES S BIENSFELE L ik > 7 F ) T,
TXANT —Z O E2, REOH#EE LA T, MEMICEBRT LW Z L%
HEEL LT, B 2RISR Y DI BEDKRDOFR (K EAEICA->TWEE X,
bilbhoe ZATIE, 7F A MNERBEOBRBEZ T TR OTIERL, EbALfEAD
TXA MRS 5, Enroin (KRR EED L ZATT XA M7z CERMELHE
ML TERSIT 2L 0nH 220 TEBY £,

CREST [Ev/ 7 —SHAME RO HORE L EBHEF OB -HFL ]
I E OB EMN ST LNEDHEILL
HEAT7oDHEE

(2013/10 — 2019/3)

FRBEDKEFKX)
RTFRERRICE SCERHHTET ILOMEE

R
MEICEHOHEENSELE
Research-Subject 3 BERAEG £ .9

T X A EBET RS RO B R (T
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FEXRARNREZ BN L X, AMEDPEINTWADIISTOMIN, SLOfT & WS Z & T
FTUINEL, FNUNLEOHNT. T720b L aEF-< X RTIZRE L TWHITIE, AY
W R R O MR A B 2 D L IR 5D T nhE o TnEd,

X DB MO XE., XER DEHT~

Sentence Sentence

Predicate-Argument Structure Tense, “"\dhl‘f PTEdILth-«AIgUI“EHt Structure | japee.
- Madality | Modahw

L e ——,
Anaphaora

| Paraphrase =
J Knowledge inference

Sentence

Predicate-Argument Simctugf? Tense,

TP, ZOLDICITHEEZREL T, X0 ORFEEMEE (Predicate-Argument
Structure) ZfERTHLENH ST, ZOHD FTEFENNTWETR, 204 HLHE
VT A RBL, T7obb, [Z2<ODARE-TWS] & TRIZZEIFBLTHSE] L)
KO BRRBLEZMIT T HLERNH Y £7, IHI2, HiFORREGREH LN LD, A%
SNTVDLHEZHI L NWI &k LNnE, TFARNTHRRLNTND Z & a2l T
FHA, SDIZ, HEOT A NTEET S Z ERERINTNDDITTTN, Zhndsl
DT HRAFRTESOTWVWDHILEEYR—FLTWED, BIIABVEIZLEZE->TNDS, &
WO KO B EHEGRIC L o T LML, FERADEVWS ZEEABELIEWDIT T,

T AMEM A O BIR T
(RILRZ 8BS L—T)

(LIBD)  (LIB#EEEIZFHLE)
fEREIF BB HERELTF 45 (20105F)

— 1 @A .

KNZAE0D BB ) !
LIBXEEIECALS (H )

HRE RS

REMASDHEFo0L
A= GEREE

RIS ERIE- @M ‘ I Fl— LiBOMEREASE L

LIB#EEEICHIFH (AL
(L=

| LIBEZY 7 AlSHE# (RLID)
57 -z M

FER UFD LA B BIEED
FUIR @ %355 (20114F)

CRDS-FY2015-WR-06 EMFRAREARZEAIREMEE MEFERB L 2 —



HERMARERT—I 3y TRESE
MOAYE1—FT«2J [MOREET7 IV F1I—3 ]

LD LEMEIIZ, VFU AL A VEMICET AU =27 LOSHEEHET L LV L5
M CTEZET L, FIZE TV F LA AEBROMEREIZ Sy TIEZ2W, — 5T Th
AN FTLALFE @%ﬁof?)ﬁx%%mbﬁjkwo_kﬁébhfwéo:
UBITHMIZITX IS Z DT 5RO TT A, JEFICOL ENTNS ENNET ), HE
MMEENATWS E, 1 2HOEWATIE, VFUVALAALFVEMENSDITH Lo & HEIEI|Z
HNDDEFEE LY, 2 2B T, 7V vRITHEH LI, HHELEWO Do Tng &
WHZET, PV TRLVIDITLBEALVEBETT G, BEHEICHW, €975
—RIELTWLH L) THinE S, RREIZRE L TEBY ., UF U LA F L EBHOMERED
MELIEATEAD ENS ZET, 200K ITLENLDIFTT, LD T ET,
FRRE W) DIFREICFHETERAINTFEL TWDI DT TTONRESL, 2D X5 e
NEBALETENL., FREEMICERM T TENTAIZENTED LT RD T,

=

| =
I)a"—rjA,fz"‘/'z;‘tl' - w._ U LAASMBREIUBY— (187]

ThoOXUAR

[y7 9 1t |[aw]
sk il RO R 10— || EBAQD TR MEREN AR 012 |
Lok 3 B ey e - — -

PS5 UFOLAAEDERD
T —— T
[EEECRFE can [0 WM 2R [BRDERE oo AFREIEB GARRERRLE | BEOBH
[FEFrEEmER |+[RrnioEnt R ch Loaind e e

lon Exchange 201128 H

{§ S8 8] {+ T
FHO SO LESRERA w25 [BELry. #av sAmErRR TS |
i I
B
i BBl A R AL
B DR YR T AL e 1 T
r = = T DERL
[ERFHRRD SOt L BRORAHEE | e i el
H SHADET ORI —DHEY DR _n
Bi#E. RRERE. AEEAELS A @ — SRR 20133 SELEEER
|9»3mm. i k G F e i)
SERNEOREARET =2 10AR | rr AL
TEAb LT LARERORAEEE | DA COR SR CR (0112 e
— TR
Aok B EDEFERBLAGANAL | [ooary BaRrRRTIE0R || Tr manEs RERAITI T4
S bl Sl L A 108 105 L0131 | P ERDBAESE 2500134
T Ao BN A BN~ | e i A R~ DB | BI P AT DATLK MERER
SLERRAEL EBE0 R34 0 E T || (0154 -2 Bt TR A
Egi s
|mm.w>§mmfw.ammmmr [ |1tam. UL RO ERAN X ATRE | [ posive

(28134 Iowrrsl of the American Charmical Socien >S4V | = negative

CRDS-FY2015-WR-06 EMFRAEARZEAIREMEE MEFRERB L 22—

47

7

9]

- WIS N I

=7V WS

S »

4



HERMARERT—I 3y TRESE

4 _AOAVE2—FT 427 [MOREET 7 F 1T >3]

L. TDxTmEEZTHE, BICWANWART XA NDO—ENRTHDOIFTTR, Thasy
MrL7=e T4 5, ZAREFENZNE WD K5 IR TR, £7F A b
DODFEZETIZED LD RENTIC L TRV L, BT WHIZ L2 HEFELTVWET,

ZZETHRDLNOLNN T TEY £THRO ZHEITTN, 20 THOAKEET 7 F 2
T—2 gy [ZOWTHETLIMEELZEZRINVEWVWIFEETLEDT, OoNnE X TH
FL7, ETEHARCoTEY 985 iz #1555 5HEKS T X X N2 BRMAT 5.
WOV E B XD ENI KO BRMRE L I DL Lo LRINICED HRE L HNET,
RN WD b0 E LTHEAELZF L E LT FreeBase EWH L ONH Y 3171
Eb, FUEBEREFFOS VI KRILOA 77T e, BfROET ML, T b EHiA
L7 HEGRIBRE L W D KO I L Th o & b o L VA WNWARIIZENRILE EAR 572139
DVNWA TSR ERWET, NICTOZeY =7 FbdH0 F7,

[RDRIEET VFaT— 3]
DOREEFRBICEAT HIRE
s BHERO-OOMBES - HRHE
- BREHSA TV DO REEBERDLELEER

(cf. FreeBase)

= ig‘;}ﬁi~ FERME (ERERS) . Thozifal:
i

s AHDIFHZE -RIEBEMNEROETIVIEEETNIZE
D<EHRIRT
- BEZICIE, AICERERTL. ARBZENETHALE
(b & (AP e =Y (A
- REOBRITAMBOERN. XEEHBER (cf. NHKAA
v )LD EEERL)
- BMODZEEE. ZEFIZ2=r—3v0XE
— MT-Mediated Communication

H o=, TNPBLIEEES Z LiE, HRIEFICT IWVEEEZ L CTffg: o LT
XL LTH, HEIIIENE AR LT, ABRZREZFEHA LWV EWITZR0nE N
HZ L RNETOT, NMOFEHRZE &, BB OET LV EE X T, ZHUlh»o
TR TR AATO 2 EDMET, Zibik, IV SHELME> TRRT 20T, KED
EET 22 TR L2 . CEAHEBICERT D LW Z ERREFE L ENES, /)N
HOLORLOEAERTIRABIBES> TOETH, BN KOEH (EH) &4eR
NHK AT ¥ L Z BETOS RN NENS T EELLSBo L >TWT, ZE—D
DN RLTNENENEESTWET, ©HAA, BEOBERESARK VD 2 &1
LWTT 2, ZZTEPHLTEY £T01F, NHK ARV Y LOEREHE TN
W EWD Z EITHINT D E EWES,

FINs, REI VI, mrAETA Vot TIZ, BAROF T CAIETX AT
TIEHY FHANDS, ZEEOHFREMNE S 2 LIIMETT, 77, A¥T 4 v 7 RHTIE
. FIMbiEmAa LT, ABNEEG LW b/ 2nwo T, F0EED
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SEEaass—a L ORXBELEETT, HBER LS VEEATE T, 2020 4£4 e
HIELCRBNE ST R— h 5L\ ) L5 R% A7 bEETTN, ThEbo LEHED m
T, HEFERICL > TAT 4o FENTZa3a=r—2 a0 ) 28 IEFICEEC

7o T D ERNWET,

Oiﬂd)!ﬁ mm &ﬁ @%ﬂl %R@ﬁﬁ GJHJG)T'{F.FJI—" 3/
']T# : }n ] J ; 4 2 -
1 I
y 2
O L FT— SN AE TS +1F 5178 B
OFEL U Fr BT AL IR TERE S L %
b
T il .
__.._r 'j_:
Z
BIENfMCIELS| 578 FH fE 42k 5
A 5 it >
oml il WMOZ B b
e $EEIRa=y LAV 0K 7
® ik D) B e T
®ARMPOZa 7 & AT AT
AN=ZLTRR
® PRI SR RIS 2T 3
Ty | By | 0wy | wane| eRe| wEr] sz (dsr|isz] (ve] PN
ENDAE 12— T 427 DRME (20155 R RS E L Uik &l
:®%Wmmi&wékTﬂﬁ\%W’$Lift%55;o&%$%ﬁ%ﬁ%%%h
ETELT e END ANBOERZE - mBHGROET L, 20 b RRICERT 5
ZEELTEFHEAFFo TN LWV DN, FEFIZEBBIIETTITEL THORLEE T
JFax—ralr| [ZHRTL2HARSHELHOEEZRE THL LE-TEBY £7,
LA BT,
4
E3
&
&
5
-+
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2.5 FEHOAI: FIRLEEMOKRELTO Al (RIUBIETREXZ HEFZ)

Al ONIENBEFE LTZ W &N E T,

(R Al LEAZST BT, RO~ A2INBNDLiEY AlOEEZ L TWHAHE0 5
TI A, R ALIEEARIHE RO O —HB7E L BoTnET, IR AL &
MEENR2L 70D E VWO BIRT, g 72 BoTunET,

RILIXTIZTEREKRTF

AHOFEDOF—U — N, RIURFEE FRITT, 2 b0 2 SO LWEE & o
TWET,

ST, EHREND DIFHRBLO—>T, WHE) & T=xr¥—] ERET LI, MEH]
VWS BRG NS D EBoTWnET, HHRZIHFHREVWIBETIZ DD TT,
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*f;:'nf;trztamx#

1EHRIYE, TALF—RCHREHR

- BHats
- WAt i3

. TEHE THRLE—

— n—=FoxF i
. it [th

— Y2k T

— QTLY M

- EvFT—5
« A=

— {EfE ¥iE 4

- H—tEA

EiE

Al BFZE13 BRI R CUHREOARE 1T VAR NBRIZH B L s TVt L 37 —
VIBHRICH D LV o TV ENH D . bIubiuIE D% OERE & OMEEH 2 EHR
Lo EWIHINFITHY £9,

ofp BIATRETRE R
HMeEAEDIIE (EE)

1. YIRS - MEOARBIXGLESLEIZHD
(Newell, SimonbAIRIIEET-5)
2.%%@$EMN&%€%&&E@%%EH:
)
- Za—SL bR, EiERER
— Deep Learning
3. RIBEDHEEMRADER
— BrooksDAiRB@ 7 —*F T2 F v
—F—bRATIR
- RiIREFH

Hix, EFMHoP 2L T, T0mE#EKRE AL S 2T, O LTHER L T, 178175
EWVND L =T U b DT L, FMEERBLOMWERRLTLE, ZHES, 7 L—
AREEDWANWAIRR RS D Z 3 boyo TWWEd, Brooks 22N AEIFNIC L L H &
SWELE L, Il BEAGOLEAEREZHES AT LAELTRADZ LIZR ST
£
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o BRaHTRARE

AR /& (Subsumption) 7 —F TV F v

« Brooks
- TERDHEE)

< KERAICEEEA
« ERATHEIZHA

(subsume)

WAWARSBEDONTZBERFRCE IR L ES > CWET, EW R Tk Uexkdll 28 B2
R CVWIOMEEREL CWET, [F—F RS TR EWVIHIDIE, VAT AITIEA
NHHABRNENIFNHELTHETR, BEZFOEEN VAT A2 LB ZTE
WixzoFTcLrENTWERA, bhvbhii, TREICHESE LS LW EX R
RELEEE-TWET, NHRBLTHET 5D TIERL T, MIXHELHDTT,

) — DRI 72FET, HEEZEARL LTI DT TIEESD T, e v o, £
FHEIBE S WO 2y, DO LIRS TTWiTAnwbk o TnWEd, v L Fo—Tx 0
FEbWHIDHLZDOEDTYT, NHKD 14— 4 B> TE72] T, 7UDfEEN
FSHTEETTE, x0T VU 2 ERZLEEY D TR T, AMEXHT 575, M
HaD LE7Z & 32T E & BRI RENR OB L 72K B LET, ED L 9D 72 F6E & >,
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AEDOHBETHIY LHEEESHIE L, BEREICEOLIBRBREOEZ TN ETNLENH D L
BWET, BHELEB DR T Lo THIEL TS 209 RFIEN7e ) KRERZER
WET, AF T bE LT, EMEBB T CTRATHEMERSH Y 528, T3
DR P EBNOHEEZ TNy I ANTERNEWVW) LORERHVET, &6
W D—2 L LTV AT AR EWT & BnEd,

o ALaTRTRRAS

A ZHBEDEZS
. WELLTORM- 5k

- B (ES—=a—0)

- fADETIL

- 7YOREF—BEEREANBLINE
LG (B4 ORI MNEELF =&

n?) .
- HEELTOEE A QoH
- HRHE B Ta%0g
- Xib(3—L) ]
- HEELTOH#AL 40 S
- Rt | .
- HELAT AP OREL L

BLWKS
REDE

BRI 2 AT
POSAL RSN R P RS .
REAN KR AGHD 5N KAR B
= BAZ O

RIHEER E VD DIE, BT AR EFAT A EICL > TWNANAR T ENEHIC
HEWIDNRKFREZATT,

*un-a:mriax#

PR HE 5

THWARBEORFEH[F#E1]

« HERICALONAERERILTLERRSW DS
PREZTEICEMBT IHEILL. BRARE
[ZEEICEHAFA TS, HANTEZEBELE
NIZEIGTADE-HOETEOEEN B THN
IFHBICALNAERBEIIMBIET 5N TTHE

SEAICER G- THRIBFELMBBIEL
SHEMICHRETTESENTAIRETHS.

- BEICRLTRE~NDEFEOELLIRBREMEL

THd. &l

ol )

FIEY, MO SAOI—FED
LT, BUEMZT TR THNHZ SHED L ERKORNDO T I 2 b—v 3 VB TE

FICHTE o TER, FROPNIFOIEIC S H Y F
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T, BT T4 =Ry I ENTDE, HOLDREREMNRL 72DV 0N, §f
HEIHTEES, ALEZFZ, ARLEBIAT AT T4 LT, TEZhbE~
ITETVD) EWH VA& LoT, RRBOEMAZREELET, FHEEOs F T R
FCE2C, A7 70 MET20TE, "— Ry iZEnThb0nnhb, 807 o
UL T EE W, HREZTHREL T &N, EWIHETY 7 A 5L, #if
NONEZBORE(LNTE D EWVWI L HIC, FELTEE L,

sk BzaseTaRay
DOHRNS: DRAZBBH—EZADITIFE
(SREBTL—DEFEBOKREELH(Z)

HFEAT L ::;;;MSZV:; v
A S—(3RIRTF L HKRERDY
NAEFTY—RIVATL el 2 es 27 LOBRI-EY

e

GPSIZ&AHEER
FS4 18—~ —+D
RWRT

BAIDZADY I ab—ya URERIIKO®@EY T, EERBROFTWVIITESIZR 513
EMIRIERN I 2, NADOBHEIEZ 5720, WFRIZEL RV ET0, bhvbhORE L
TWLHFRDOVI2b—va VFEOHENR Lo EREL 2D ET, HESTT EEIETE
FERRN B WO TN, KIS L. Divbiu)d Smart Access Vehicle (SAV) & FEATUVY
H. TDVATLEDIHFNRBENEWVWIDONR I alb—v g THELE,

BT, HEEORZBEHAE LT, TOETNVEDL T, TDOLTYIal—rarzl
F L7, WEEORIELS & 2,000 &< HWHILIE, FHFHEM 5 0UWNIZe Y £9, BaYth
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Groups of individuals doing things collectively that
seems intelligent (MIT CCI, Prof. Thomas W. Malone)

Each of them by himself may not be of good quality; but
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B ZIEH L& o~ 7 aRT T 4T e, HEASOHEALERT 21 L
FEATNESL, BHTLOBIREIMTEDAZ AL ENTHEATL 2000 LILER A,
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EZTRMMAER S TNH N EN D & FLE 2009 472 5 FusionCOMP 71 &= 7 |
L0 ZETALHEBOMOMAEDT DO Y 7 hYRT THELNS ZEEMDELT,
2011 5 CrowddU 7 I U RY =L 77Ty 7 —LE 0D OEBRA%E, EHL T
WET, ZHITEO LI L ONE VS b AT LRIEA I T AR X A
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2 Crowd4U W) —E A fLFE2BEEL T2, 2275 EHEFITNSRHEE
T EAMEBLELSENI, EONIHI VAT ATHY £7°,

What | am doing

« 20094~ FusionCOMPZ7AaY xok: A&ET
HEHOHMDOBMED=HDY I Y7 IS

« 20114~ CrowddUo5H9RY— 0575
I+ —LZEER

THNE—FBELBDIET S VA= INE—T L) bONREFELTLT, EAKIZE
NERTLE IR AT A LB T EENTHEWVWATTITNRE S, FAOYEENS D
RIIKFZEWID, THT IT TEHORIELWVWIDONTERERTLT, AARTHOL D 4
AINEWND T ETRESHE TV ELEWTWET, ZHUEmELE nE SV IR TIEZE S W
)T EIFREE IR T, AARTTIVWERESLDHE W) ZERATTN, &L LD
RIEHT TR T TRAIELTWVEDITTY,

Why Academia Should Own
Their Crowdsourcing Platform

« EEF-FM - 2R TOFIA

« PHTE7IZ&BI D0 O—F
ANDTIEREBHGHFE

« D3ORY—L U TEICET A
L’C*Um Vol b

Make Money
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F—BER—=2A T T Ry — o7 7ay e b 2RI O L 0T,

Large Hadron Collider for Crowdsourcing!

Photos taken from wikimedia commons

VLDB2011 4 ® Tutorial T FusionCOMP 2343/ LTV E4,

47 Statistics ZFAIT L ET, BEEBNNTWL TR Y27 MIT7THOT, BT
HH AT N8 TT 8,693, BEREMN 124 4 LWRNWATTIFE S, BElXEELRL THLH
AW TEDLVATALATLTC, BTHALET, 2N THRIILIZI O 10 A TRIEFHFH
1,000 ZH 2D L WHELIZR > TR, 2 EXITIE 1,500 < HWAEOEE TR LA

TWEJ,

One of the Earliest Data-centric

Crowdsourcing Projects
VLD Bzo 1 1 Tutorial

Crowdsourcing Applications and
Platforms: A Data Management
Perspective

Example Systems

AnHai Doan'?, Michael J. Franklin?,
Donald Kossmann®, Tim Kraska®

* CrowdDB (Berkeley, ETH)
* Qurk (MIT)

w m2012 CylLog/Crowd4U: A Declarative Platform for Complex Data-centric Crowdsourcing
sLru

Demo
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Some Statistics on Crowd4U as of Oct. 2015

#Current Projects 7
#Registered Tasks 83,693
#Registered Contributors 724
#Average Throughput 1,006 Tasks/day*

*Weekdays of Oct. 2015

Throughput

1,630+ tasks / day (a week average of July 2015)
1,006 tasks / day (Week days in Oct. 2015)

Throughput

AEAATRLoTHRVEBL LA RNDOT, FSATONELLY &) 2 L TIFEIS
BTCWEEEELT, BT Z ==V U RNASNAERLEZACNDLS Lo WVWET, T1
MBLER L TWEZWT, 20 CrowddU T r Y=/ F a0 TWEZW TV 5 7
FeEMN 30 RF, MO TR NS> LoWnWE LT, R nbtnwsr e chLdo
WANEL- TN D,
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EAMBBERERTVA I b Ea— s —
AT,

TIITURI—=2 2 TDID

SenjutiiBasu Roy
UW Tagoma, USA

Crowd4u

CNRS, France

ttt R BAIA) 7= B

Atsuyuki Mori:
University of
Japan

An Initiative for Constructing an Open Academic

Crowdsourcing Network

HCOMP 2014 WiP

Collaborators from 30 universities/research
institutions (As of Oct. 20, 2015)

s Map of the Work, Nowernber 2071

Amagaaa TJSHIWkI {University of Tsukuba)

Arvier-Yahia, Sinem (Laboratoiré q-:'r atigue. de Grenoble)

Aramaki, Eiji (Kyo’o University) = =
Arase, Yuki (Osaka University) > &
Arimura, Hiroki {Hokiaido University)

Aritsugi, Masayoshi {Kumaioto University)

Be

senjuti (Linlyersity, of Washington Tacoma)

ux, Philippe (University of Fribourg)
i azulaka (University of Tsukuba)

Hara, Takahrro {Osaka U!\lversuy)

Harada, Takashi (Doshisha-University)

Hijikata, Yoshinori (Osaka Universityl. .

Ikeuchi, -Atsushi (University of Tsikaiba)

Inoguchi, Munenan (Niigata University)

Inoue, Souzou {Kyushy Instiute 'of Technology)

pairons, Panos (New York University)

Ishikawa, Yoshiharu (Nagoya University)”

Ishita, Emi {Kyushu University}

ftsumura, Hiroshi {University of Tsukuba)

Kashima, Hisashi (Kyoto University}

Kawai, Yukiko (Kyoto Sangyo University)

Kawashima, Hideyula (University of Tsukuba)

Kawashima, Takanori (National Diet Library)

Kitahara, ftaru (University of Tsuiuba)

Kiyoki, Yasushi {Keio University)

Maeda, Akira (Ritsumeikan University)

Matsubara. Shigeo (Kyoto University}

Matsumura, Atsushi (University of Tsukuba)

Miyamori, Hisashi (Kyoto Sangyo University)

Nagamon, Mitsuharu (University of Tsukuba)

Nagasaki, Kiyonori {international Institute for Digital Humanities)

Nakajima. Shinsuke {Kyoto Sangyo University)
N Satoshi (Meiji University)

" Neven, Frank [Hasseit University)

Ohmukai, Ikki (NI}

Ohshima, Hifoaki (Kyoto University)
~ ‘Oyama, Satoshi (Hokkaido University}

Sakaguehi, Tetsuo (University of Tsukloa)

*Sakameto, Maki (University of Electro-Communications)

Salgqnal.Yuko (Kyushu University)

“Sato, Sno {Doshisha Lniverisity)

~_ _Shiraishi, Yuuki (Tsukuba University of Technology)

.~ Shirakaws, Masumi (Osaka Univarsity)
~ Sugimoto, Shigeo {University of Tsukiba)
- Sumiya, Kazutoshi (Kwanseigakuin University}
_ Suzuke, Nobutaka (University of Tsukuba)
Tajima. Keishi (Kyoto University) = Lo 3
Takaku, Masao (University of Tsukuba)
Tamala, Sho (Keio University)
Taniguchi, Shafchi (Keio University)
Terada, Tsutomu {Kobe University)
Tezuka, Taro (University of Tsukuba)
Touji, Keita (University. of Tsukuba)
..... Uda, Norifiko {Unwiersity: of Tsukuba)
““Ushiama, Taketoshi (Kyushu University)
Chleml {University oY Tsukuba)

MBI RE A —

(2B LTI,

BIER—HNLT2EH BN
Z D6 HUKE, FEIL40% BN G LS Z LT BERNAND
EEDTND I LI o TWET, BUE BRI IXEIL38 VEE WS Z LIZRoTNET,
Crowd4U @ Development Cycle £\ 9 DEFF > THATTIFNE S, £7 Crowd4U
AR LT, Thaffio T, EEEOAR
KD TR =TT TN r—ra b, EDOT 7V r—arzeoTind 9
HIZ, BIXZOWIIEREN T T T R = U TIZOWTKREMZH D W) Z Exbno
TEETOT, ZNEHROT T, £z BINL T, %h%ih/k@77r71\“/~“//
7rruayel MIENTEWNWS ZET, RAIZBLLAW FU RY—v 77y
AR TELEWVWH ZETHEDTNET,
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Breakdown of

Registered Contributors
(As of Oct. 20, 2015)

* 140/724 = 19% of contributors are from
outside of Japan

« After June this year, 28/70 = 40% are from
outside of Japan

Registered Contributors from 38
Countries (as of Oct.20, 2015)

#COUNTRIES

Develop
applications with
Crowd4U functions

Implement the Identify essential and
identified functions commeon functions for

on Crowd4U crowdsourcing
applications
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TR =l FuaY el FEBHNTWD ORI TE RO T, D LET
WA LET, —DIIETEESMERE P> TNE Y2/ hTCLT EETF—2D 7 ) —
=V T ERSTEY E L, ZHUIELFERIIDN L2V TR, EEEFEHRE VD O
FERRZIIRD ENW U720 E W) ZET, ZNURAB LR RN ETEXRNnE NS 2 & T
RHHTWNETENTWET, beiirid, TT X NVTA4T7F U L) ENES X ER

%%%T#thTékwo7m/:7b_%£MLTwi¢o

Cleaning Blbllographlc Records

ncooperatlonW|th 0 lt@"@tﬁ

747!:1'\7/7-47 ~ A4 RSUTFAT
DIER M Crowday .

(255N
e

‘ ' Crowd4U
|E|.@A|2|iﬁﬁ| ﬁ,.@? .@E

ke iy | ?E"D‘z‘gﬁﬁ' |;u;m§%.ﬁ=%

ARSI UTATICEH>TEENREENDERERFED
REOCEEORERLICOENS

KEOE T, AIREENEE L XIC, KERLEOIWIZLENEZ TZONE NI D
ZETCTEDLETRELSAY 2D E WV DI RenbhbRnd T, TELETRENKD-

THEBIRIWEZFE LIZWE WS ZET, oo 7uvay haKEORELEY a v
DA LD STV T ET,
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MIND(Microvolunteering in Natural Disasters):
H/AXEFHRRFZLE -EEBZHER), LR

SEHE(RIER)EH FA T emmm=> s e nn->mmnm
44

. Crowd4u
Task Results “‘:‘;

Research Center for Natural
Hazards & Disaster Recovery,
Niigata University

S RN PR

Real Data on
%" Natural Disasters
= (Currently, we use
v a data of the damage
. caused by Typhoon|
"% 4 Wipha in 2013)

Photo: Typhoon Wipha on October 13,2013 from W\Ialm\?g{g_g:mm ns
Analysisand /4 = N Contributors
14 A - P |

Development . | et I

-_— =~ | Crowd4U scripts

I Better Task Design & Algorithms |
The developed algorithms and task design will be use en we encounter tuture natural

hazards and disasters

INEFT7 I ATy FTLT, ZHUHMERED 72 H O Knowledgebase %> < %
EWVNHZETLT, ZNUEIYVA— FOREEICHTIEREZESHLTLLE V) TR
VxJ NEESTY, TNNDERREN 2T 027 N7 T R —2 7 TRL L
WO ZEERSTNET,

7Oz CrowdHealth: Building a
knowledgebase for Improving the quality of Life

lext Analysis More Crowd4t! Seripts
Extend public health mining scope

Revealing nutrition patterns will peymil sociely (o improve guality of life!

DX SESTERZILERLTT, OERENR RSN ELT, ZThzEERIZo
K2TbDNE, 2K VNTDEZA, WANAHLATTITNE L, FIZIZEI WD
bOWHLHINENVNETE, FRAT 2O HLTDF AT OXLHZMRT D7D I A7
ZHBIZOS 2 TWVET, £9TDHL—DDFHETH A 2D >Th, FAVILE
FCDAAT DO H I ENTELDIT TR,
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ISeee7O ok

(Information Support of Everyone, by Everyone, for Everyone)
PRI KRE ®RELE, BRALELHERHAR
A= T, #HLHBITAREIZAY, HEHB
(Tondii5IThd, EHRREZBIET

HRERIOY 27 bTR. FETOMREISVFY -7
DAEF>THALHHIEVERTEIMHRELTLEET,

ﬂéliﬁﬂiﬁ.til’c”'at Tgizlamr A208227&0L. XFCB
RL 1 ¥ 3 ‘i WHERS

b2 =3 LIcOREee - BRME AT LAMPBITE
fTY RERKL ( i

Advanced Functions

* Programming Language for Crowdsourcing
 Various Incentive Structures
+ Instruction Translation Tasks

—BHDIZReoT=DIE, RiZ T vl I I T EERATTN, LM LELZ0UD
FZONBHLLANVGELE ST LR WVWATTITNE S, AT Prolog 72\ 72
V=N R=ZADEFET, N LT v TORMRLHRZR A TR, B LAVDITIRGE
open £ E & ADLBET L, ADLBEZTHDT, ABPLBETHE DL, AP
THLEONRESTWD, Z2H2THLMNBREBHLANNENS & Eo%@/lzb—/l/%{aﬁ‘i
WZALER S U DDy, — b5 TREEIZHRBE TEINAM 2R £ D DT, WIZimEEAIIC
HEHTHLENVEWVNIDEH ST, T ZNDBWHEETRT, Eobn %5‘6'@6%2}9@
WENISITHTLSDATT TR E S, NIEYICA T4 7252508, REZE
MaRHMEI R T, BAPDHVZEI R 2 A2 ) EL AT TN THENH L
WZRoTWET, ZHEY 7 b7 TEROSHECTEE WX E L,
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CyLog: ALEHBEHOHOMEDI-ODTOT S EEE

[VLDB2012demo][Springer Handbook of Human Computation 2013]
[CAISE 2015 Best Paper]

word(x, y) - img(x), word_extract(x, y)

Evaluated by Evaluated by
computers computers

B 8

stances stances —3p-stances

word(x, Y) ] img(x), word_extract(x, y)/open

Evaluated by Evaluated by
computers humans

-

slances slances —pstances

ENNPORA T OB AT EES T ZZICBETHENANARETIELEL TEET,
A7 Y —rmy 7 TRDLEN, &EIFHEKOMBREAFICEIETWZEWTHEET
TR, HrolRIZKWATTR, B ERICT W HEAREMAENTH-> T, <D
NWTIZRS T ND END, T, BroENWTELLZET, 1 H300 50N> TL
NDEOTT TV EONWNT AT ATT, AEFF—A 57 —IClOIATLZ LN TED,
ZHUIBBRFOHRRELEIZOLS o TWETEWEATTITINE L, Brot#NhL TH D
N2V DOPEETTITE, 2B LANES—TT,

Various Incentive Structures

Ao)—=ravy

HORNEE T 7 Fax—y a3 COMBRBEICET 2B E NI 2T, b bned
W) DL, RO EN LB ro B ET & BITEOMEIL, A2 03O0 DHE EWIZ X -
THOLN DA EE T DA, HIEEE S TWD DN E N DREDA A —
Ty, —AEEmtHAEZ S bND &, TOMMATEHEINTLE D Z LM Hn—>
AR A Lo lonipde & o TWET, EERIZ, FIXIE—FDITNeA 9 Lok
X ALDPWRLS T AT L S5 2GR0 DIT T, 2025 ERLTRV EL &
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FEWVIDBNASITWHTL B, FAFAFDO I L TN TEAA LSRN TT e
WHZ LT, oDV TFDOV AT LT, T72—ANHHENWHIZ LT, 2
ERMICKETEX AL NI DORNNA L2 nE B TnET,

MORNIEETVFaT—avm
B ERREICRT SR E

o FRDEREE : I5TVR(AR)ICEDHE, ik
(C&OTIIPN DR EEN S BILHEANEE

o SEROHGHONETERE | A4 LETEEORIR
3% JOZZERICYIDE R B Red i H A DR

ER L I3VRY-IJEBERNTIRFE

JIT RV TIEFEREVWIFEELTZDT, 77U Ry =0 7809 DI
MWINIOHEWND ZERATTN, HBATEETIEIRLS T, MOT 7 Fax—3 3 L AIh)
DOLBEBWRNRH D LTHIE, TOTrE R AL BZHEEIAT LV D Z ENEIIARER DT
T2 b BoTWELT, ZEZIOVIDONRTEELL, o T ZEINEWNS XY
X, ZOHIZHENEHHDL BTt AR, MpET57 2R HDIATZ LIZX5 T,
FRBRIZANZ DOHIZH D E VWO HMANRRKERAL L2720 E, ZHUTFEINEELB -
Lo TWELZTINEL, HETHDLIEN, FETHDLED, HETHDL LD, 250
DT EMRITVF—T— NIZRLDTIERVONERSTNET,

PLETT,

0FES S
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@ Web-enal [ ]
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O L T F—A54F @ Weblt & Sy
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26

29 AIMEE EvI7—%/l1oT /LA N—tF21)F71—EHERRLUND
SEROMARE (R#BXE AH F)

ADA=Y AN =LOANTHEE, By 77—, IoT. ¥4 3=t F=2VU T 1 —I3,
IR L ORERFTETH O TVET, HREELWIDba ey P RIZLEENET,
BBFAMATAL P TEDE LS, ZRUADZ L LEN, EXTHE I LBNELE,

T, ARIE 74— FbDE#Y) & TConnections 4.0] (IZOWT, BahL
Lo EBnEd,
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T A=V L OERFEE N D DI, THA URMOERFETT,

T, INFETO, HBEEF, TAOCMEENSLHG~, MMRETEZX-LOES
~NEEFTHZELTT, VXA OEMMOHETEET, THUT L0 0 w3l E
FET A, MBIXEMBEICE DR WAEEMER S 5 Z & T, FRIAFZEoRIIic & 5 EitEd 5
DLW ZeaENIND &, WIRITIETTE I RDDDNLRNDIT, BEHL D FU
T, AIDIERIZE LWVIRRBIZ 2 o720 LET, £, RFICWTEWET R, ELoss
X, BIEBABRMEE IR ST TR, REITIEE A EMREITRERNWTT, TR
MRENLHG~E W) T T e —FF, ZEOMERNLE VS ORH-> T, HELOMD
DIZHRIERH Y 7,

—J, BN HERo TN 9, FTITHEOH D7 4 —/V FICA-T, ZI0BAFEL
TWZ ) e ET L, B TOREIRENDLEIESNTND DT T L, FAFIES
WZH IR LET A BT H S OFMNZE LR WAREER H Y £, 2 7R L—
varaARLMELELET, IRTEHRmINEZ LN TT, bhvbivd 4 40, X
N A CHEIENGE A RISTEX OB THFZE L £ L7, HOOEMIZITIZEA LK DR
W,

FILO LOMREIT T, SEINHEREROT Ve —F %2 L TN T, 1FAD2, 3FEN
T 4=V RMHBAZ =KL TWEDTTMN, 74—V RIHAZ— K LI TIEE, 14
H by TV ORR L EET T RN E W) OREFTT,

HRFEOER
Z14—ILF Do DIFHRE

(THAEROHERSE)

MRE(TR)
- BHOBMMLHRTES
. HXABIS
. EREICESAL AT
» B4 OWERL ey Fi—LE
=75 sk
FHE . pemgsREShTOS

o PEASIIZED

- BHOEMTESRL S

- BAREEIL

W/ (Tr—ILF)

T4 =V ERBBD THMXAEFETLEIICENS LT, 74—V FFHFELE VI A
MELrESELE,
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ChETOEY
24— ILEFHS
TA—ILERDIEH THRXH BT HESI= ! 2008
B B 27— LEERPEEED K
Wil BRERWLIMTS S R AR O TE b?{uﬁ!}k/ll:l
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RIE A E—tirr ORI AT 5 HEEIZEEBD, TA—LFIZLIEL

SR A DXLYT ERSASHMBEGISHTIPLIL ——

FIE VRAFLFAFIHIR F—b, HRPHEEOEHHER
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FAE Ea—votovy T4—ILFIE, BREAREICLLST -

= EBMLOTMBEERG LU, LaL,

isi IMITIE » SHRDA /K~ 3O BT~

& aaG: ;&—17474, — FhvsEn A5
BT/ R—Pal =

by S~ LEEREADMEE T

BIE AVIN—2TTHAY HRENSABST. HEMHDH

FEE INFI—TrUbrEab—ay SHEFILOBUMEBOF E BT

FOE 7o) —F-a3a=4—3v EhAZE
# ¥ @EUCIBLLTOI—LRLBEBDE 0%

N HHEITHRTT A, ﬁﬂk%:?ﬁ%yx&~w%@ofwifo:h@iﬂ%@
V—TF 4 VT RFBETT, &7, WL, Hl. BT L0 LI 22
i@:—x%¢ofmi¢o::f%\ﬁ%74—wPﬁ%%iéﬁ%%k@KLTmi
7T

HREELE WS T e —FTEETTR, 74— RIZIRWIAA TR Z T 5 WD T
Ta—F NP LADE, BIBREWNFEIFZEN EDL Z EnHb D £7, FlLIE, lE EHRIE
FADTREOPIZH ) D EAEDIERIFEDFTERNH - 72 L BNETA I 0 & AXBS
Kl EWVWHIT 4= )V R LT e —FTTN, ZOLIRT—L20NDEE, oD
MAFEEOTF—LLEBH LANERMIENEZ D 97,

Connections 4.0 & X7 A 72 2?2 Industrie 4.0 D/ NuF 4 —2 L E b A0 LILER
N, WOINZ2WDITTIELY A, EA—E, 725 A7 b23H YD F LIz,
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WIZWeb 233k E L7z, ZOWIZSNS, TN THKDY Lo Z idhnwecd L, £4
WNRBHDHITTTT, TOREL, T AV ANLEVIDIIFR&ERDOT, PLEBEZEFEA
eV EETT,

FITE A — VLN > T o7z & X2, Lee Sproull & Sara Kiesler ® 2 A 73
Connections &9 KZENTWET, 212, EA—/VOHESEENE NN THEL
oo MRICHDERFHEN T EXITEELZV ARV T AZIATE T, #EE L
TWEEEE Lz, 41X Web, SNS Ot EIZT ZWVWTd, XA, FIFIATH
FETN, RIZKDDORE2D0] LWV FGmN R WVDIFFERER 2 L2 EBVWET,

S0EL ZDOGFICWETE, HELWLWEWEZWSL L TWET, EXA—/LNTARITT
TWHAHEE L X E T RATES TR L, Web N2 ARICKRDIRATA
Kool L, SNSHEINIHRDLEITE->TWaenro/zL, TR 2FIXvn
ZEMRDBONIRNTHETND » + | LT oK ETWET,

HARHNIEE
Connections 4.0

+ Connections 4.0& 823 L 7=L\. Email. Web. SNSORIZH ETHLDEEAHT . BRI ESR
REORLEFBEEER A

o CNEEB T AIZIE. Cyber Leadership. Cyber Democracy. Collective Intelligence’i & DEAR &
EHFTOBLENHD.

+ BAEOREQERSLEILEL R RE NGOD
Jo—SVEBELEED S,

{1991) by Lee Sproull, Sar
emai wﬁﬁmyfvwﬁuﬁ

BFE 2372V o0 TS L £ 97728, Connections1l.0 & L TD E A —/LDO#ERGEEIZHOWNT
F O TNET,
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T, WITMTL & 95D BlziE, MIT I Climate CoLab & WO iEE N H Y £9°, 3
775,000 A< HWWREIIL, RUEZENTE T 5 1,000 < bW R —HF L REE - T,
ZTNEL HEFTHoT, HILWTeR—PLE2EYHL TN EWVWIIEEITT,

FNT, THA AT =ML TWAIFREDFAE 2 ANIZE - T, Global Climate
Action Plan &\ 9 2> X7 4 g VIZIGEE LT, TOT7 7 A4 FMTFED £ Lz, FEEE.
IGFIRET, BEFO7TaR—F Lzl SAmERVEWVWTERFAL, TNETIZERE
N7 aR— L ER#EEZ DR L, LT aR—FLEEo TN EWniTEtd
ho FTIFEGHELAITEEFMRE SO E LR, TR AEEE T, 205
BB T T ARIETEE 2 KEWICEBR L T D 0T, LT, & 25 MEAZ
LEoEBEXTVET,

Climate Colab (MIT)

The goal of the Climate Colab is to harness the collective
intelligence of thousands of people from all around the /‘

> /5
world to address global climate change. [ by, "\ i\ (3
/ / BT
Ay, 3 s
Inspired by systems like Wikipedia and Linux, MIT has | ’\.0 ( X m
EReT Al L 808 L -,

developed this crow ng platform where citizens S

work with experts and each other to create, analyze, and () L7 /& & '\"‘\
select detailed proposals for what to do about climate "(_ 23

change

MIT Center for Collective Intelligence
Thomas W. Malone

o HERRIEIEDORRIRE IRIE

* 3500085810, 1000+ DIFR

« Argumentation Map #FI L TERDEIE Proposal for Global Climate Action Plan

* Model-based planning Z L V=¥ 3alb—ay FH AL BDRE N BT TITAF I THEE~TNET !
BT BRIk EE “H

+ $10,000MGrand Prize ~
- EEMFEEM~DIRE
Junta KOVAMA = Victoria Abou Khalil
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QU725 D% Connections 4.0 NHTL AL L72H, T2WHONRAIZEHE NS S LI
N ENH ZETT, LNLEDY—XE, bI2BNTETWDITT T, Ziudfnd
EzDHE, BIBESAONBEEINTZI T T RI—=V TN, T20WF—1275 EBVnET,
FIL MIT ORIENEE S, 799 RY =0 07Ty b 73— FHNT0ET, %Y
IRAENTNE DI FHAN, 7T R = T WS FEEFSTNET, 7
T RY—= 7%, Ay BOBNCH DO TN, £EBEEITLTWARNWTY, LvL,
Connections4.0 2M&EH T 25 & ZIIHLT A TWED TRV EWVWSI XN LET,

AT, UTNREZATIZ, V=2 a v PNt LKA TWET, AEF
RICh,. T —27 va vy IPHEEICEDITCWET, V=27 a vy end U T ILRIEEE
PANR—D I T R =2 TOMEESZ LI > THEITIWVDO B A2V DTT A,
(b, 75707 EVILORH T 2O TIERONEVNSIER L TNET,

P& T3, EARIIMREE L 0 BBUGIZH ) O R FEEO TN e, o7
T —FDOF—LBWO LD E FORPMIFRENEBNET, &) MERREL A
DI ZERIEZ B O TVWE LTz, FRIBEADH A X—T, 2E T 36 L DOWIZEENNE Lz,
ZOHIHLD1THEISHWE, BIGMHOLIGE A Z LT T, 7 Z2<HEIZ/e> Tz b
BnET,

TN, RIS KDL DEEZ D, Z 1355, FRESEANIIE L TWAEER b
G, HRHBEOAERRK & AEFEES IRV ERBnET, TRBKTHE-T56.
AARIZBFE LS TT, LT, BRICHDHNZ, ZOY—XBHLDTIIRNONEWND Tk
T9, IoT & 7> Industrie 4.0 HEHETT 2, BiliEHAGERLARII, 540 LAME
B LW ) T EDORER BN T HWDWO TR W E B E 4,
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P 2%
. 24—=IERSDIFRE

s AREHARE (HRFS>BRS) TOL LHL. BOFTO—FORRF—LADLLES
& FORBEREVD, (EEAFTHBIRREAITRIEAA)

« Connections 4.0
» Email, Web, SNSTHHOYLEICLIFLL. RIFFALDIEZEIEEATHLIENEE,

s RITELZOE, #RRROSEMALAEZFVTIIEVS . ThABKRTHEIZSBER
FEFLIFIE.

o ER HLLLOAEFENRDLLIFEL, §8H 5 —X(XCrowdsourcing&Workshop,, /#$—
FrGENETIIEEREESIRCH.

o IoTIZHE, Industry 40/XWE, LHL. BHEHFWHEELRHE Tlnternet of Humans At
BRENFFTELN,
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103
1
;I'aﬂ
2.10 MASBHOBNERE (EREMESTMAER #HEEGEL) E‘é‘j
FAT PR IR i . AR B ISR E 2R 0BR T BEE L LE T,
I
MOAVE1—FT 1V Y: .
HMOREEPIVFaIT—3Yy %
W 6L (BRI EHHZPN v
http://www.kamishima.net/ ;l
Bl RITREEE RRASAI8E, 2015.10.30 ‘K
5
B - 3
5
H
MEABORN & FE .
F
&
o
5
1
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N LHIEE, '7‘*—5’?4’“‘/5 BRI OEBRESEEE LD~y T 2o TAHE LI,

TENTZ N Z D31 O &P O 2353 D3
ALT (Algorithmic Learning Theory) 72 ENG £ £,

(Discovery Science) & 7>,

BHEMEIND EZAHT, ANEENELNTZ DS

Computer
Graphics

Robotics

ML, DM, & Al [CEET 3ERSE

- High-Performance
Computing

Computer
System

_ Network

GC
1l ! | Social
Science

Linguistics

Cognitive Science

— Z TR OB ED X DM TNDDnE ) & EXEE LY T,
o TVET, 74~/v%f@mﬁﬁ¢:ﬁ%oﬂ\5ﬁz)%@“5<E\

T N ERREHR LD

TOHFLEREWVWIE L TIHAOND & B

\WWETR, EEEZTZROAN, TAIY XLz

DL BN, EBIZE IR THEAT OO HIERETEZHLANE NS BET, FAUTTEW

W3 HEHICWET,

F— 557 - WHFE

> IPBEF TERNIKZ7O5E 73528k, AvEa—%
IKITEIE S L 5ICT 3R by A.Ng (
» RS B ER (Computational Learning Theory)
PTF—OHSEBTEDIN? TEBETNEZORKEE? Lok
CEEBIBNICERR L THEBICERT S
» i ® (Machine Learning)
» ZPBVBRORLEICEDONT, T—IIAMZVIRETHEDNIBER
Biiz%RET 3
» F—4 4 =% (Data Mining) 4= #&
> EREB DB THESNICERRENZEARIC, BRETHNENDE
REMZRFEL, Thoz@AEDE TREROMEICHL

)

P EH OB T T I v Z70EBRIZTE NI &, TEFULWVWEBNWTI ZEETLRL
TWEJ, KDD /X 2013 LI DS MNE $)8 1200, 2400, 1200 T L7225, 2015 41X
F—ARNT YT TORMETT A BOEMZE>T=DOTIEWSAFY £ L=, &, NIPS &
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VW) DI O SO MEED — > TT M, 2014 F1HEFHE L W ET, Z L Deep
Learning O 2 T4, ICML & WO T E OS#HDO S 9 — TR EWVSEERIZET -
TWETRH, TRTHIARITEEZ TWET,

Facebook ™ N THIREMFZEATDEXNAIZH T2 . NIPS @ 2013 HFiZH v h— =T X Ao
BORVIAALTETCTIRDORLEZEBEMLLTALZ —EBRGICOFTWVTWLEENHD L
7o BARD T LB ZZIEFITIRNTT, FLIEX KDD IZ 2010 EnDT o ESMML TV E
T3, 2011 FEL O AWMITEESME DB HEZ TWET, ENETIIARHIZ2~3 AL)
WEHATL, ZhUCxt L TRERBOBILLRE, HEVIKRDRI B RFENPLDS
IMABABITY £ LTc, FAEOSMPEE, FHEFITDRONODBAYL TN & 72 & g
T, BRI ZOLHIBRE LT, aI v T 428 EREIINDATND ANITEA EW
VY, KDD (X IBM OZEEM I AN~ ANZTZY TF =TI A THWET A, IENITE
— ANbWEFA, EHEIEEERZAIRTIZEVWI T T ARNboInNE b MET 50
MHARNTEELH LR NEWVWIE U TL R, ICML & 28 CHLEERAD FIXELE
TG B <. NIPS2015 TR KOBUGFE AN T 0 I I LAF =T 2805 Eal v
TAREEEIINOATWNDEZALDY £77,

R EBEDHRR

ERSBEOSMEBEREICEX
» KDD (DM) 2013 : 1200 = 2014 : 2400 = 2015 : 1200
» NIPS (ML) 2013 : 1200 = 2014 : 2400
» [CML (ML) 2013 : 900 = 2014 : 1200 = 2015 : 1600
» NIPS2013(% Facebook DH'y H—/\—=FSAHITHSEDIAA
TETSHRORILZEES URATE
BFO7LEYZARIEFEFEEO
» ZONHFEBARTIFOOFERDBIREEPOPHRNSNTEIREFE
B, SBATERIBRA L
> KDD(E2011 3N\ S ESHB (B TELD, KF - 24D
> KODTOBARANBENSDFFK 2014 : 7/194 = 2015 : 9/160
» KDD2015 TIERLZERBIBRO T F OV RHH > 1A T 20
HNBRECEHL> TRV
» ICMLENMERRDA FZNK D EBFIRRE LWL

T E TS 2RO Z LE LR, 1 X—VRITAONREOBEHEE Lizng
BNES, 7—2~A =2 71F, ez T 5560 5E0%W 7, thaSmICEERRE
WZHEPND KXo TEE LR, RRFICHSMICHL L5722 b oTE T
£9, =AY —=FLMINDHITOARTRRBEL TAHADLE, T AU VTR, SHlELR SO
T—=ARXR=2 %W o5TNWDL LI RSN HDLN, OV IHISHDIRENTTEES, I—
2y kO N, B 21X Schneider & V) 4RI TR T 5 &, Located (A 21FE L7z) &
RKRENET, 77V ANOLAH] Sweeney, ZiUT k EAMEE WS HARMNIZEE L2 A
DHHTTT N, ZOANDLRTTHRET D & Arrested? GEffiSNE L7 ?), -\
BEZRET DX T A NRRDINET, TIUXHETIER VW E VWD 2 & T,
EVRoTNDLDONEN) ZETIREFICA VA a—flEEFEmLELE, T5H&, 7
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Y RAFFHZENZ IR0 TWERA, 727, 7Y v 738% EIFAZ L7EIT%BK
LTV e, HEDEEEZBTICEDIATET, ZARIENREEZTCEET, B8R
EMEE DM AEZED /S— =% AT D &, O WO MEDTZHIZ, FFEDIE#RAE
7y 7 Lk 97T — X5l & fairness aware (AIEACER!) <° discremination
aware (ZEHELUER) E Vo TWET, V—2 T a vy I N2~3Rbolzb ZAT, £77
5T 30 ARiZ DOMFZEE T, BAWICEHAIY & WD ONREFEOAI 2 =7 41— T,

HE AERBBF—IY1=VT

BRITRRZTDEE, I—0v/(ROBATREBDOLSLBDIC,
PI7UNROBETRRBEERERI DL S5BEENRTSNTLE

I African descent names I I European descent names I
Ltanya Sweeney, Arrested? Located: Jill Schneider
( Arrested? ) ( Located: )

> NERBREF—IVAZ0 T HROAEMZEDEBICKIDHFED
BRET Oy O Ul T— 9 kil

»|ICDM2012, NIPS2014, ICML2015TO—2Y3v >

> RIEHR TI0ARRDOARE

LSHUE, R OT — 4~ A =V TOMREN S > TV HEEZZF T CAHhE Lz, B
JBEEH LN OR 2011 ES HWVMNDH KT — A TTHR, BEFELEIRO AN i 4
RN END LD REC T, FAESIE, EEEEIEREN T, S E ALY
EINTEL2ICWTIEMOET L THTELEIICRDEZLTVET, IFIROHFIC
HIREZENH Y | Caffe &\ ) FARERETE Y 7 N OFWESE Tb R ITEEEER &
xFET,

ZOWVIHIEEFEESCH T, FETEHZLETERVWIERHY £9, —>, Ronny
Kohavi & A 78 KDD O REFHE#HE T L CW =ik, a2 b3 uvunni £ i,
XHoETEDLATLETNE S, MEEELTIUIND WO NZRD D DITIEFICHETH 5
EWH T ETT, MU v 7 RE T EL-THWTEH, BEHIIIZH 90D 0 E 9 i
HlanE iy Z LT, FEOBREVI DR VIAMELRBERNH > TH, TN THRENR D
HEVWHZETT, [F—HIKGFLIEHEE] EWVWIF0HEZLTWE L, HEtk
N5 Tk CI3ERRVET, T4 —7 7 —=0 7 RO —REGEFR O E T T
nEL, THEEEEZTHOT —2ELETIET 5 & [F CREZROITHREN H 7220
EWVWS T ENDLSTLD ENANADHY T,
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E 0]

EEFE (Deep Learning) ICLHEMICE->TR VLS

» B - BRBFAE ECENLPTREARELBAREEWN
» P TICHEBTEDNTEIRT—IICHIH5H SZX(EELL

FEFBEZESHBMEYORE
PHRFROVERS  FEihE & LW o THEEARTHNISIERZREEL
NSRBRZBERAZFDZ ERMBOETILTHVWITNETES
»BARRCHI-T, AZRBIEINEVVDNRENERELTESD
B, AZRBEINEIVOHNZERDDDITIES (CHE
Ronny Kohavi@KDD2015, Igor Perisic@RecSys2015
PF—YCRFELRE THEE) &, BEEDHD 0E) SERBD
»EIU—REBERDHETEHES T —VESTIIRT 3 & HREN T
Léon Bottou@ICML2015

MOaAYEa—T1 V7 R

ROIL 7>, EH WIS ICEHAITRENLE NI ZETTR, "BZVEITTHD

DRETIEHRZVNERSTHWET, 209 2T, SH%OMMFSE CEAEL TN &)
&AL, BRI ANAR D L EERT A O OBRFINAT- W E ZARH Y F
VAN E%&fﬁk LT, ZRZERGNEZB L THRERILL T, Mz 5X 5127
HIZOIIEZ LR E b > EWMZDMERNH DO TIERW M EBWET, 0L 2
A %M@&b%ﬂoi BRME LD D LS L) D B WOIERITE RN & LW ELT
HEZAIZZHLoTWT, NI ES Do TN HoTnET,
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ERILINERE

> EDRBIBUT BN EFRTDOEFRTRE
> Za—3)RY COEFEHNH D EEB > TED 27ZADZ L

> BRBOPTRERDEMDE DK SBRRICH DD ZEEHDAD
WERKRBRBETEZED » REBELTORE
TGO TROES, W ERD I Ao BT L WiSBo# 258D kT
HERAD, FoMERTHOOZEZTTFIIANL)I LT E202RT, #lz
Ehoonk) L TwiEHORBASDEEEETES

P ABFTEEL, BOBTORERZINENDIAZESRL

+
> UK TADWRBWAE(FIEDH DT
Ea—9Y - JVE2T—Y3Y, Spark&E D DOARIBHEIRPBER
»TLEYR, RRIBE, BALDIZ 2T 4 HSOIMILERTS
e, EBRESFEENCBNTER LS

& THZ DB EE T 2T WA A RN ZRA D LT 20 ERH Y £,

HETEISBRMFEE

L. Bottou DEETO "HEtE) TR THE KTBICE?
PF=IR=ZPUIDY I hDES(C Ttk ZHART BT & TEEN
ZBRI DI ERQFTERL
> RAIBHZERART B & MBI A 7R 24U, ABEBULERIC
¥
> HEORBCABOITHETIL (EBFBEH) BEZHME UL
D, BFICULDD, NEBEREDBIRZREL

» Google Photo DB# Y JHIFIT, Z2UNROAICBETIUS
DY T %AT 3= BH

P BHRAHRY RD—OERIALSEDRELSBINY—VDEFE
» BENBHICEBEDREETLITLRL, ABNFITEZ EHL%E
LBWEHSVWERICENS
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PRS2 ORER 2 LT IO OREEH O SLETH - T, FEHSND &9 RO
Tk, PL—=FA7, 2T UAREEEIWONEV I DOIEFICEELL L HNET,

HHFEORRZEELDIRIZE R

BRREDLD LWKIE
P ERAThBERORTAE
P B RT LATOHRRE
> SBADIRR  BEEZRIZITENGDE
P HEBLET TR, ERNROTDLIEROGRMUI DI EEER

SIFBROELWEE

P IETF VR EEROBES SR
PIRERET, IEFYREGB>TLWBESHYE, REZEEDD
VTFF ARG ED—BHH I DFHEEIRRT D

» b L— K7 75l O IE 4 AR EE
> PAUNDRIFZHET ODLIER, RELBE(CEKDRITEOBRENSR
& DBAHESNBEE(IC L3 REMBENIEZ /-
= ILBBHIEH 1000 ALLEIEN

ENTEARE ZAPMORL DN EBNNTZE ZITIE, RIKZARZIEEZEZTND L

BiELTWET,

TSR TRl

FhADIRIET B HNF B DO KRE
FEETP > TVWZRADERD, EAEAEMIELTFICEZBL
Bolkes, BREBIEASNDIELSLCED

> FLHESRARYT, BSERAOSBETIL, BEBRGEECDEERLE
DTL—D2)—=Zdblc5 Uk, BRIBE - \SA—FREBEN
TP, RET— OFINIBEH\(?)

> Igor Perisic@RecSys2015 : 8 —E R & ICZEDDBESRL
THEMC > T—I9NATSAYDOTATT

ELREDIRT
> BOFERD a2 —3S IRy FMINOFRICREBZEE TERE, 60FNKD
N—tT~OVEROOERDA Y S 1 VEBTEE, S80FRDREAR
[FO0FRICT—RT 1 VY - RFTESE
> COBERT BB S50FERDH—RIVEN20FRK(C ?
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2E8H

REBFEO—0Y3vT @ICML2015
» ZHBEBXRE O © http://www.kyunghyuncho.me/home/blog/
briefsummaryofthepaneldiscussionatdiworkshopicm|2015
» B3R : https://research.preferred.jp/2015/08/
deep_learning_future/
Léon Bottou EiF#E @ ICML2015
» http://icml.cc/2015/invited/LeonBottoulCML2015.pdf
Google Mistakenly Tags Black People as ‘Gorillas,” Showing
Limits of Algorithms
» http://on.wsj.com/1CaCNIb
Ronny Kohavi Ei§3#E @ KDD2015
» http://bit.ly/KDD2015Kohavi

(EESE 2 b N R

Q : FEFITONY LT VI TRICA Y £ L, HREABADRNIT THADTLE
ZITIEF IR SV ) OlF, BORHENE & L UIMINRETH D LA VUZE WO
TLXOIMm?

A FTERE OEN VIO T, £ FZHRARTAERMO-TH, @AM D0,
WAEMN DI NWE, ar P Ea—ra NS nnbasa=7 4 —IZblpng
WKL T,

Q: FHFTHARIIIEICaI 2= 4 —2RNH-oT, BAFETTEDRLT I VWL,
EBRANZIEE) & W D DDV d Z B3R nTTn?

A EEMIEES L TOWDA AT —EDO L, ZOLEO—HENWI EWVWHIZLETHEHY F
T, B ENTIVENT, R e EOMREENEEO FRFIEATIZIEN Db b o T
DTTN, NTNLDHB TR R 272D T, TOHEBERT 5 LW TWNWAKLET
T, MFZEFBEA LTINS LRELKRLD T, REOHIEENE SIeD TN, <
N LIEAE LTz, ZOMICHIMIES ATV O T, FNTER S WZANB LET,
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211 RA9=b2F7« - AVFTFI9AMIBIARMOT7I9F 11—y
(BEER KT {EHXEE)

BERBRFOMETY, BE, FA2bid, CHRFEO T8y 77 —2OFNEH DT
DOMZERR ] FFELEL LT, WERFOI)IE A (R, NIT o) I#E4, K’
FERFZOHELZERA LR BOF—LT, By /T —XOFERICEYHATHET, &
7. BUYxY o7yl ho—8BRT, (770 Karva—7 47 L IoT DA
KA —F E b 3K IR Y2y FERHS-TWVET, TLTHREED [V —
¥ NVICT) D7 ey =7 FHRoTWELTIT /770 K/ A~w— T 44—/ —
VXNE YT T LN F—T — ROMRIZHED > TWDHD T, FHUTHEATZCRT,
HOT 7 Fax—a ANIETHREEZ O TEND £ LT,

MOBEET F2T—132WS
10/30/2015

AY—boFTq « AT IVAMNCEITS
HMOFPI7Fa1IT—3v

Bl HE=E
EEEZXFRINIERSEEH
RERBEE - AT AT HER
hxt@sfc.keio.ac.jp

hittp://www.ht. sfc. keip.ac. jo/~hxt

T—n Y ST, 77T A Y IEEONT, Ta—F v —A v H—Fy kDI FAY
T, BT IV v ar B VT NI Ty b T —bE DL 5T, PRI T
Y e g \/ﬁgjﬁ_z))(—% ALV TAHAENERHD iTﬁ§\ Eﬁf@i?ﬁﬁiﬁﬁ’%ﬁ%%ﬂ ) E@fci
IN—=T L ANV Y 2a—a I Lrdy FHA, BRIZIZK, BEERPONRT T v
N7 —=LBRRVOT, RELEH T AmA—7 2 1T CPS DT 7Y r— 3
VRO RTINS Ty N7 —AED ICHY A TOET,

FERIRTTCTIT o TW A EFEERIZOWT, B L LET, BRI 20O K FEFEREO S E
SEREITIT, RHERICRET 2HEOHFEL R RA L7720 | BTS2 03I 70
TWEWS AN H Y £, ZO7OITIE, HATICE>TiX, 8 THEL T 723Nt
Dy, HERD S 20 A — R D 30 A — RV OIGHET~BRERHIE L GRF T &N e no
FoUR R E N M B L e £, BAVRIRE LTIE, R U< T, BUER (G
Riizihnsg, EOBXEITK 700 5 AN) 12, TO X 95 2Rl 2 217 7= 0
EEZTVET,
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Z i \é%%&@orméﬁ%%%ﬁm—yfﬁﬁ IO Rue—rEFoT, £HO
RN EDL BWRZ DM, BiFFERZIT->TWET, @HEO Fe—13 10 50 <H 0
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Internet: Interconnection of Computer Netwarks
JoT: Internet of Things
Internet of Connected Things
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IoE: Internet of Everything
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~50048 Entity
by 2020

CPS ! Internet of Controlled Things

IoT/IoE

IoT: Internet of Things
Internet of Connected Things

IoE: Internet of Everything

CPS: Cyber-Physical Systems (Internet of Controlled Things)
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Improvement of QoL
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Scene 2 (R-R Communication)
Networked Robots/Connected Agents

Scene 3 (R-A.Car Connected Service)
Connected Service (RtoA.Car(Uber))

Autonomous Car (A.Car(Uber))

Personal Mobility Assistant/Mobility as a Service
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Autonomous Car’s Front View (by Senbay)
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[ Ecoysem g Servc Rovene
= In s modl, crgantatins £ Ecosystem + I s mosd,
creak a plationn where ey g Building convert what has beena
ideally make money from both raditanal product ino a
other product vendors and e O senvca by tying Inarecurring
@nd consumers pricing mode! for specific featres.
e B R v
own products and serdces AR Offers seourity features,
while creating a platform for g maintenance assistancs and
other T companies 1 el g = navigation tooks for a sat
‘sarvicss that interlink with 1t H g o
23
s oI
= Simplest model where = In this modal crganzations.
chargea 2 genarals revenuss by solling
frice-premium for he « packaged data gatered from
product’s conmecied features sensors
.gﬁm%mm ” Em:u"::w.\'umtmmm
controlied by @ smartphone app hat It gathors Brough sensors
Inside customer vehicles
Basic Advanced
Complexity of loT Monetization Model
Monetize the Internet of Things
https://www.capgemini-consulting.com/resource-file-
access/resource/pdf/iot_monetization_0.pdf 7

Monetization Models and Their Applicability

Hardware companies that want to differentiate Enhanced value delivered over traditional product
Hardware Premium themselves

Companies having products with high customer Having multiple subscription options at varying

Service Revenue engagement price points, including free
Companies that are in a position 1o collect Managing Customer privacy and staying
Data Reveniie significant data from the customers compliant to reguiations
Companies that have a wide range of loT Ensuring the platform is equitable to all
Ecosystem products stakeholders and not just platform promoters

https://www.capgemini-consulting.com/resource-file-
access/resource/pdf/iot_monetization_0.pdf

X AL < Z1F LD Pricing Model & V9 D%, One-time Charge 7 & 7>, Pay-For-
Results & 7>, Freemium & 7>, Subscription & 7>, Pay-As-You-Go & 7>, Z 9\ 95 W
HNARRLOPUNDRDITLS, HDA L Ea—T 4 L T H2RL-oTWHEHTL B LA
DT, £HVIHIDHEOBZ TV T L BnET,
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Multiple Pricing Models Enable Companies to Realize
the Full Benefits of loT Monetization

oy

One-time Charges: Customer pays a one-time price for purchasing Sells health-tracking wearable

the offering dwlmhom—mm-
Pay-For-Results: Allows customers to pay only for realized results Recovers payments as percentage Hardware Premium +
from the loT offering R LA Rt i M Service/Data Revenue
eﬂbghted
Freemium: Allows organizations to attract customers that are Uses a freemium miodel for
ot convinced of th value of the offering LS
octoblu
Subscription: Offers customers the flexibility to customize service Monthly subscription for remote
options and duration of the service security and energy management
xfinity Service/Data Revenue
Pay-As-You-Go: Allows 1o pay according to the actual Sells pay-per-mile auto
usage of the service insurance
METROMILE

https://mwww.capgemini-consulting.com/resource-file-
access/resource/pdff/iot_monetization_0.pdf

Monetize the Internet of Things
https://www.capgemini-consulting.com/resource-file-
access/resource/pdf/iot_monetization_0.pdf

f&E% [ Security and
Privacy Concerns
Hinder Consumer
Adoption

B bEAE
Lack of Standards
Limits Revenue
Potential

Successful Monetization
Demands Significant

S nvestments in Acquiring
Monetization ; fe IAcoar
Challenges : New Capabilities, Often
ey A without Clear Returns
Demav/ss Significant
Investments in Acquiring

New Capabiiities,
Often without Clear Retums
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