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nF.LA%D%D QENE: P3CAMEE HowNet2—FEBIFIESIARIANR
15 (1|:| mlA%Dﬂ:ll/El '5%1«/\%['1;\'[73]2_ j( .jjllzl E%A*%Lﬂ:bﬁ}%{n
BHIEZZR) , HowNet EUIFRMAIHFRFAIXIEEBSHE
R, BEFaEYE, T%TiﬂlEE’JE/J\E)‘i%EE’JAM

B g EAHRERE . XS EIE IR TRENS, ?IWJ%TTEE’J U ARSS
a0 : EFFMRERE SIDER(Slde Effect Resource) , BBE/AMRELE
IMDB (Internet Movie Database) , SFHRIIREZ MusicBrainz%, X

SR AR S B RIS T 2 AR

B 5REMREE: FEL Linked Open Data (LOD) IﬁEﬁ?—;E’JJ:FEﬁ%D R
BhiE Ay, EEH Freebase, DBpedia., YAGO#] Wikidata &, &
NEERIER. EUAZ%%:&EEQEF'E EE%}* SR



RRIEFHIRENS

B FF 5 18] fc g BT IR HURSE #0722 &R /B
Cyc’ 1984 F 5 HNA 239,261/ 116,822 / 18,014 / 2,093,000
WordNet® 1985 LH5HIH 155,287 /117,659 / 18 / -
ConceptNet’ 1999 HERERE (Z1ES) - / 8,000,000 / 36 / 21,000,000
YAGO® 2007 WordNet + Wikipedia 4,595,906 / 488,469 / 77/ =~ 40m
DBpedia’ 2007 Wikipedia + % 2¢ HliH 17,315,785 / 754 / 2843 / 79,030,098
Freebase'’ 2008 Wikipedia + 0sH1H + BE AR HE 58,726,427 /2,209 /39,151 / 3,197,653,841
NELL! 2010 Hlga 5> - /287 /327 /2,309,095
BabelNet!? 2012 WordNet + Wikipedia(Zi55) 9,671,518 /6,117,108 /1,307,706,673 / -
WikiData'? 2012 Frecbase + FH A HE 45,766,755/ -/-/-
Google Knowledge Graph ' 2012 3T Freebase 570M / 1500 / 35000 / 18000M
Knowledge Vault '° 2014 Hlas == 45M / 1100/ 4469 / 271M




Cyc

BCyc E—MNBANEIRMIRE, HWET 1984 £, HENES

EFRA %Dlﬂémﬁ%jjﬂ‘ftﬁ%_lkﬂﬁ’]ﬁft FHELCEAT LA
IR SR E R E(ESS.

B Cyc EJT NEBETAE MV%D?&% A 2T HEERIE IR
M, FHRAS RS 22 | STESRSEERAASEE, Rt
TEHJ‘ TR R0

B Cyc InH i EIRFRIARE NZBRAI—FNBIEXT B NS SRIAHIA]
%Lﬁﬂﬁ %EZ$%m§%ﬁmﬁMﬁ MELASTRE

%ﬁ RE =P SNEIERS AR IR E IS AR T
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Cyc

BCycE

AN B A

% 350 AFFRIRTIE
BH7j Cyc 83 50 FEiR, Bk 3 BT RARUN 5 BAEL.

B OpenCycE Cyc A FmHRBZERHENRERN—TFE,

g2, THEREA Lenat BN Cyc &

7_|_ Hb@gmﬁz

By OpenCyc €& 24 F3LfK, 2 BHESE,

.JEJ:—;E C CT'_%

(-

E)JTEEH%E[IL,\O

SR fEF—E B RIS AMIREIEIIR

WM 2008 T£F18, Cyc FWREBEZRESWikipedia, DBpedia
FRIFHITREX, LjEmZ@m%&




The Cyc Ontology and Content

Cyc contains:

>15,000 Predicates
>300,000 Concepts
>3,500,000 Assertions

Tens of thousands of Predicates
between, owns, isa, beliefs
Hundreds of thousands of Concepts
¥ | CityOfLjubljanaSlovenia,
1 4 Witbrock, Slovenia,
-+ SlovenianLanguage

2 IS
-

Natural Human Human Human
Geography Bei ng s Activities Organizations

Nations

Governments
Commerce Warfare Geo-Politics

Political Human An’;‘t';“,:; o Business & Politics

Geography Artifacts Physiology
Emotion Human
Products Conceptual - f - Sports
- Perception Behavior & Purchasin RIS
Weather Devices Works : - sing Recreation
Belief Actions Shopping Entertainment

Vehicles Mechanical Software

Professions
Occupations Law

i =
Culture Social Transportation Travel Everyday Bll\‘n?;;::;,

Activities & Logistics Communication Living Organizations

Ak A A A

General Knowledge various domains AA

A A

Specific data, facts, and observations about those domains

Earth & Weapons Devices Works of Art
Solar System




Wo rd Net Htgilt:gllﬂa?atbase for English

B\WordNet 2 1985 &£ Princeton XE A\ fHH— N E

AR, KEAALRERNGE, & 9&3’15-17 L HRER ]

FOTE W AR B — N AHIHE AR .

BTiEREREREI AL (Synset), B MENMAERT—MNE
ANBNELCIE WA,

b=z =12 5 M%?@TEHM%,?*&M%? J:LL?E?
INVES Wﬂ-‘?&? foRFER. BEXRRKR. ERXA.
LIRERZE,

M1991 &£, WordNet1.0 flRAIERXA Hail WordNet &

& 146,350 PERA], 111,223 /\l_bil__lﬁm




WordNetHARG: ETMu, FEX

Concept T
hierarchy

{equipment}

T,
Concept D
(// Syn S etn ) 7 o @D\j
Synonymous { camera, { camera,
words for photographic camera}  television camera}
2 CemaE Gloss “television equipment
describing consisting of a lens system
the concept that focuses an image on a

photosensitive mosaic”



WordNetHARH: 15X, RY

watery parched
damp arid
moist == wet ~— ¢m— qry =) anhydrous
« \
humid I I sere o
. =) EXF
soggy dried-up — LR

BEFRX. IEXHARIA SiRsynset




X0/ : HowNet

A (9&32%%’?73 HowNet) EHREIRGEIRERFF KLY
—MESIARNRE/ERARE.
B HES 0, iyﬁﬁﬁTﬁ SRS ZBILA R ST

BEERE Ti—’EZIEﬂEI’J?E? F—WESRILARZMMESANELLC
TR (FEEPNIHE) .

B EFINEHEET 80021 XJ/R, 11,000 4MaEIE.




ConceptNet

B ConceptNet E2—"HRY. ZIESHIAIRES
F MITMedia Lab B— 1M REIIH: Open Mind

Common Sense, BUHTEEENIHEHHE

EIAHIE N
B ConceptNetEEEHKEMES

'I«R*@EJZ: ﬁj:%':gﬂ:lll:u:n __I-LJ\ .

HREN .

=B E‘ELE@?@

3%AME%E_%

,USH J_lsmz@?é,?ﬁﬁ%

GRiE

SWESFZMAT




( ConceptNet ) L semantnc network
kn edas Brath has _common sense
ik ~ knowledge
lpurt of
is used for - naturallanguage partof artificial

- understandlng ™ intelligence

purl of

word embeddings
crowdsourced
f knowledge
made of
lexicography
games with a
purpose
linked data similar to the Semantic
\ Web
(‘/{)
fgra >  WebAPI JSON-LD
is used for
has property

open content

‘W multilingue

tS vauonym

S,
! Ny P

multilingual

ff

domain-general

motivated by goal
28 » let computers understand what people already know




Wikipedia

B AENEEERES
2001544
crowdsourcefYa TR

Bix: WEEHRGEAKNERET

g @ .

2 g9

A Q)
W g

WIKIPEDIA
The Free Encyclopedia <

|
Dé%%ia =le] ol [ (1]

WIKIDATA
——— lllljll
(UNIVERSITAT LEIPZIG ( / )
e T B max planck institut
informatik .'
MA HEIN WIKIMEDIA

oooooooooo

EFWikipediaf9&mRE

BRELEIR
50051
ZIES
EaTEIBRNEY

HYSZAS -
Infobox, table,
list, category...



Wikipedia: Mt&%&4
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SN AT
EAREZEHR (598451 H28H —6494E7 H10H ) <42
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b . BT, 6264 F6AOELE G S
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ESSIAHEA |
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e,
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|
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| | /] \\,
[ InfoboX:L‘)\()%'[i E)Xﬂ“ﬁ?iﬁ%ﬂﬂ’ﬂ%%i@% ]A /_5\‘f A ﬁ

1K

HE R
[ — > 1 Al P | > a5
FIREBZ155, E5IHRMTaxono my} maxe
XREEF (674FEMiE)
XHAREF (7495F i)
XHRAZAZE2F (7545Mik)
° : PRE BE
BUR &5
71t 5984 1828H — 649478108 (52%)
eI 626594 H —649%7RH10H
FE W 627F —649F



https://zh.wikipedia.org/wiki/%E5%94%90%E5%A4%AA%E5%AE%97#cite_note-Tang_book_01-1
https://zh.wikipedia.org/wiki/%E5%94%90%E5%A4%AA%E5%AE%97#cite_note-Tang_book_new_01-2
https://zh.wikipedia.org/wiki/%E5%94%90%E5%A4%AA%E5%AE%97#cite_note-xintangshu-3
https://zh.wikipedia.org/wiki/%E4%B8%AD%E5%9C%8B
https://zh.wikipedia.org/wiki/%E5%94%90%E6%9C%9D
https://zh.wikipedia.org/wiki/%E7%A5%96%E7%B1%8D
https://zh.wikipedia.org/wiki/%E9%9A%B4%E8%A5%BF%E9%83%A1
https://zh.wikipedia.org/wiki/%E6%88%90%E7%B4%80%E7%B8%A3
https://zh.wikipedia.org/wiki/%E7%94%98%E8%82%85%E7%9C%81
https://zh.wikipedia.org/wiki/%E5%A4%A9%E6%B0%B4%E5%B8%82
https://zh.wikipedia.org/wiki/%E7%A7%A6%E5%AE%89%E7%B8%A3
https://zh.wikipedia.org/wiki/%E6%AD%A6%E5%8A%9F%E5%8E%BF
https://zh.wikipedia.org/wiki/%E5%94%90%E9%AB%98%E7%A5%96
https://zh.wikipedia.org/wiki/Special:%E9%A1%B5%E9%9D%A2%E5%88%86%E7%B1%BB
https://zh.wikipedia.org/wiki/Category:598%E5%B9%B4%E5%87%BA%E7%94%9F
https://zh.wikipedia.org/wiki/Category:649%E5%B9%B4%E9%80%9D%E4%B8%96
https://zh.wikipedia.org/wiki/Category:%E5%94%90%E6%9C%9D%E7%9A%87%E5%B8%9D

HFWikipediafJXiREE

B ETFWikipediafOxmREERE

15

YRS -

}AWlklpedla$EE§=h2E7f@+B1=EFFFZIE%I]M
B81%: Infobox, Category, #EH%#z, Table, List...

BAEZAMET
IR I AR BRsT

An{EIREE AR EERY Taxonomy

fEt 598F1H28H - 649
F7H10H (52%)

Ha {5095
6044F

BirthDate (Z=HE, 5984)
BirthDate (Zjc&, 6044F)



https://zh.wikipedia.org/wiki/%E9%9A%8B%E6%96%87%E5%B8%9D

EFWikipediafJzliR ERBHERAEE

B — MR A — MEAHISLH
HE. FHER. B8, B, 2.

W SR 2 B A RIS =
MFORE), EFESEHE), BCCED), HIESH)

WS5ET E MUFERRBE XKL
SubClassOf(Ex3F, A), SubClassOf(2%, A)

B SCORFNSS R EP B B IEFIE B 2 BRI & K imiA
BirthDate (ZHE, 5984) , Has(EiZE, i)

B X0 LB E S RERA TR
IE->ER, KW > 58




DBPedia

W2007%

7

iy TAY =
DI/:E\:

KEXFRSHERmEER, M ERBRPHEGIEER

- R EIREE— ML

. FHigEZMmEIWeb L
BDBPedia SHEE 95 {25sL=04H
13 {ZEEhEN S bR R R
50 {ZEEmE B B E S AR TR
32 {ZEY 8 Wikidata 2#E

X, JEfT

X BY. R




DbpediafYi#BY7T A

g

X1Eig A TRIAZHE 7 Ontology
2801251

B tY50%HI4EEBFRISLIA

BDIEF - DBpedia Information Extraction Framework

Bir: EXWikipediadhFIEEHER

% EFEEmappingfdinfoboxifEX, Raw Infobox
Extraction, Feature Extraction, Statistical Extraction

HFEIE=: Scala & Java

BDBPedialive: FeefREFSWikipediapgd[Ezs

201357]H, RIEEERMERIE3300/RIRE (B0 Tk 7X)
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Wikipedia

Wikipedia |/
Dumps

Wikipedia |/

Extraction Manager

E xtraction Job

Article-
7 Gueus
r l,.-

QAI-FMH

FageCallections
| Database | )
7| wikipedia
.| Live —
| Wikipedia

Extractors
Label Category Image
Hedirect Disambiguation

Abstract Zeo Pagelink

Destinations

M-Triple N_Triple
Serializer —— Dum pS
SPARGL-

Mapping-based Infobox =t

.*'.

™ \
Farsors

DateTime LInits Seo

String-List Mumbers

Update
Destination | l

Triple Store
» Virtuoso @

SPARQL endpoint

~

Linked Data

~

The Web

DBpedia apps || SPARQL clients

RDF browser

HTML browser




Yago

B S E D HISTATM 2007 TR — N E

BYago&

- WordNetEl’J%lZI QRZER, & WikipediaH

2ENES

WordNet FRIsSEIEITRER, BT Wlklpedla Y%

:I:t

EITE S AMNOHE R EANREES
A EXE R AR T T R

2] WordNet BHARE TR,

ek g

* % PRINCETON UNIVERSITY G5 ! =
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) —N WordNet . I ¢
ect knowledge A lexical database for English % - o2
G \
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Yago Ontologytdi

B FEAWordNetfyOntology{E /o &
W EWikipediadraIsSHIIINAZEIWordNetH
WordNet Person
4 ) k
Person subclassOf
| subclassof ‘ Singer
\_ Singer HTf’l subclassOf
Elvis Presleyk Rock Singer
ly 1 type

Blah blah blub fasel
(do not read this,
better listen to the
talk) blah blah Elvis

blub (you are still
reading this) blah
Elvis blah blub blah
blubbeldiblub

~Infobox™
Born: 1935

Categories: Rock singer

ey
/

born | 1935

* Use selected categories as types
* Add WordNet for Taxonomy



YagoRJHEN 7%

B YagoHYSLIR K ZREL:
Wikipedia B aiE=4

A) FLRBIESRER.
B HEIE YAGO H1, XERLAISHEAERREY 95%,

W= MNIRZE(FERA RDFs (RDF Schema ) 1555 OWL (
OntologyWeo Language) 1ESHEA, WE— 1 EBE

ity = MEI’J%IJL, IZ 58,

BYAGO27E 2017 5

FAT

R

SAPHERA LT 37E X ATARN A

=, BRESEARZ BRI ETML (Is-

E| R FASIN 1JCAI2017

E3REB R Artificial InteIIigence Journal(Al)) MUARY Sk
16X (Prominent Paper Award) ,




BabelNet

BBabelNet2— 1N ZIEFEILRANE N MRFIARIK, BT S5=
EZ j: LjC?—l-l_%*n%—l'?—%rl_gln = ?—*n EF‘E @I E

BSYAGOR, BabelNet WERGRIERBEEFIMEEE
WordNet L, {B2 BabelNet JON T Z1ES>¥F, BEiE
%T 271*4114:”: / @*Eé_éMBE/JEAI)Hlnm k é&‘ I)”ll: I:I&
A TIE,

WRH T ZMMESAINEESFISCIR, IR ENZBEFEEINEN X
%, BabelNet 287 X% 1400 EAITMQEJFEI 7.46 {21~
1713,

B BabelNet FrRTENMAYL )49&%__%%5)?:_::

WordNet FRTENRNIENKER, W LETUXRER, BOBIAKRR. R
M. BINKRF, BHKY 364 5FEXRK,

HEARIPIESERIERKR, Hlal, EfE. 88%F, B K% 3.8
V-3

M BabelNet @ YAGO—i2, TEIJCAI2017 _E3REBE#IEIEL,




Freebase

B Metaweb/AF)2000FFF1EHa7E, 2010
#HGoogleliTita

B )\ WikipediafIEBEERIE (2NIMDB,
MusicBrainz) S ANFITIR

Wiz VEE:
EWikipediadh, AfJRIENE
{Freebased, AfiJmIBSIEECENIH

ey

F

Freebase



Bt

Freebase ‘h
BFreebase EETHERQRR. (FREFHAEREH EEIAIEM

CRIREIR,

BFreebase EE—1=11F

ENEHYERS,

B FreebaseE 2]

W 20105 &SI FH
M2015 &, BIK[FT Freebase,

Wikidata,

MRS SRR 2SR

AT SRENATHE R A BIATTR IS 2 —
B8 4726 LMK, 192X R=TA

NEIATATRE

HCEEE A2




AR &EFreebaseXliRf3i2ad¢Z (0

B JRAESCiK B Review
BlIFESLR SOUFRIR RS
LR 2251 S
IENIMEBUEME/RAR pREENRAIR
HEE R B DataGame

B 45iESchema SHEIE
E M5 HENE(FHES
ENXERIRE M EYa hooE|F#EZINIA

FR{xFreebasedgd{EFH



KnowltAll, TextRunner & ReVerb

W BRI AA
IS *TTEI«H%E%

=T KnowltAllIR B

sIFEEERM_ ERN AR, NKEIFE

MRS AP EEE A RISE AR R =TGR

B XEI RN AMEDHNRT, XBEHNBXEAR
SMEVH, BRI EE S TR,

B TextRunnerfdReverbZ &2 KnowltAll IiTH SRR

KRG

T NAFETIRAIGFANBEHHETERI TR &
EH AT MESIENIRER, IHSAEREHEREI TS,
AJLIERFFEREIAIR (SHAKE=T4H)



KnowltAll, TextRunner & ReVerbfJ41in&if

Hosted by Created ot
7S Open Information Extraction klz »
A

Example Queries: ©
What kills bacteria?

Who built the Pyramids?

What did Thomas Edison invent?
What contains antioxidants?

Typed Example Queries: ©
What countries are located in Africa?
What actors starred in which films?

What is the symbol of which country?
What foods are grown in which countries?
What drug ingredients has the FDA
approved?

Argument 1: Relation; Argument 2:

Corpus:
All ; Q Search



NELL Read the Web

Research Project at Carnegie Mellon University

B NELLE-RHEEEAZEFRead the WebIIBEFRI—E "k

NMERNESFI" &I
Never-Ending Language Learning

BNELLABR—EIESFIRS, SRAEEBRTRIVESS: 5
IEMFS,

FHE(ESS MWebXARSRENAIR, FR N2 ERrmRE;
FIES BRI FEI T RIS

B NELL ATLUMENASERIESESE, HimERTHEAUE RN, IR
RREEERE, HATHTIRN.

B ES 2010 FFFHASS), SNFS IR, SEHEES
\T 35 BRYSLIARE=TtH, EUATPERIEMNE, EHMEX
BEEZELREE T, FRMHEAEREREILURER] 87%.

B NELL BRFESH et JEZERMREIRES, HHEEE
R IR ARTAIRRYZES . S5 0IF9A.




HHENZS SR 7151

b1 2 sibbas

Recently-Learned Facts

instance iteration

Refresh

date learned confidence

rillito river is a river

james dexter is a CEO

richard thompson is a Mexican person

htc droid eris is a consumer electronic device

radiant snow is a weather phenomenon

the london eye001 is a tourist attraction in the city london

state university is a sports team also known as michigan state university

state university is an organization also known as clemson

irene kirkaldy belongs to the religion seven day adventist

kcal is a TV station in the city los banos

http://rtw.ml.cmu.edu

1064
1064
1064
1064
1066

1069
1067
1066
1069
1069

26-jun-2017
26-jun-2017
26-jun-2017
26-jun-2017

15-jul-2017
03-aug-2017

21-jul-2017

15-jul-2017
03-aug-2017
03-aug-2017

99.9 28 &
99.7 28 &
100.0 2& ¢
92.8 28 &
99.8 28 &

100.0 2& S
100.0 2& ¢
96.9 78 &
100.0 28 &
100.0 28 &



NELL knowledge fragment _ football

uses

equipment —
skates helmetf climbing

Canada Sunnybrook R 4
Miller 4 7 uses :

w_ country hospital Wilson eqmpzen cnr?l';%ny

politician ‘ CFRB * hockey Detroit GM

L radio =7 Va T |
Pearson Toronto ™ hireq  Play hometown
airport re competes
/ \ home town / ‘ with
cit \ Stanley
company city /Maple oo Cup *wror- mﬁﬁ;s
stadium t‘e,-_?-’“ Tnynta
Connaught city s/a um Ieague Ieague acqulred
Glty paper Ai
: ir Canada
stadium Centre member ; Hlnn crea ed
plays in economlc
Globe and Mail sector
Sundln
wrlter Toskala automobile Pnus

Skydome Corrola

Milson



Knowledge Vault

B Google F 2014 FaIEA— P AR IREE.

W7HiT Google ZBIET Freebase FURIRE
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ERERERE vs. SRR ElLE

VR T A 133
EAANREE

Enterprise Knowledge Graph

EEGEIER0E
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SERVARITRAYRE
REEREETUAR



EAZIRELE +

Sk ER ELE

W& ARNREN EI’Jf_E,
535557][ EI’J%IZI Qiia
O % ﬂ:l/\g T :EIJ%[-L/\, _..I-L)\ﬂzjj'fj-ll_%['l«/\
ﬁ,ﬁ*/]i_ﬁ/]'fj-ll_ﬂ:h’/\ 1E I ﬁnﬂ IJ _ﬂ:ll«/\
\, il

\f’ 1> ] .
G

&

*’JLE’J

1E|

URATRENERRE, HE#FE,

2t



Sk ER ELE

B S ot AR EE IMDB
Internet Movie Database
XTEE. BATWH. ERMEBEEZHERIRIREE
#1E%| 2012 £ 2 B, IMDB HIRT 2,132,3835EmmErtAR

4,530,159 | ANIEH],
B & RIugFMRERE Musi

cBrainZ

HAOTUEEREE, BIFEE2a RS MSHIEIESI®RE

MusicBrainZ

AR EMERIA LA BRI E SR

B =77 PDAESugERTRERES
Side Effect Resource
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Linked Open Data(LOD)

B E R 4EMZEZR W3C -

~ 2007 SR HECHY;
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2  Delivery address Shipping address  Complex property  Location to which goods are to be sent [1].

\E \ % Z A E ﬁ % . Itemized list of goods shipped, usually specifying
N Invoice Bill Object the price and the terms of sale [2].
-LIZIM /%\: |E] /%\: bt : - 2 @

7 Information that locates and identifies a specific
Postal address Address Complex property  address, as defined by the postal service [3].
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