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Abstract ; Knowledge graph, as an intelligent and efficient way for knowledge organization, enables
users to quickly and accurately query the information they need. In this paper, we provide a
comprehensive survey on the development and construction of knowledge graph by reviewing and
summarizing recent advances in the research and practice of knowledge graph systems in the relevant
literature. In particular, our introduction includes the concept origin, development, and eventual
formation of the knowledge graph, various data sources for the knowledge graph, the ontology
construction and the entity extraction, and the process of knowledge mining, updating, and

maintenance. Finally, we discuss the technical challenges, development trends, and future research
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directions of knowledge graph. In summary, the theory and the associated techniques of knowledge

graph is of great research significance. However, there are still many technical challenges , which need

further investigation,in building and using the knowledge graph.

Key words : knowledge graph ;construction methods ; entity ; knowledge mining; extended application

20 2o it AT AR N R A 5 | SO
AT AR A SR KA 1R 7 v, i R T A
THETERRE &, 1977 48, FR TR A& 7E 28 T
JaEPR A TR RER S EdR N I R RS R
AR R G AR Z iR gs fnn > 51 20
20,90 AEAC, HUM TR D AR S Bl A e T
HRRFOR R 9T TAE TR R IR AT R
Ko MUHRRZERGR iz W T & RIS A1
BN PRI R A RO ANE A TAEN

A 21 tHhag B B ) A 3 2 A R LA SR
TR E RIS R 1) iz A R XF
N W N[ bl I ER 3= ) SN YR A E R S
UL [A) B B AR 498 SCARY T 4k I 2 2 AN BE IS A2 AT
MR E BT K . ATIHEE LIS e
(1) 77 A SV ) SR S0 EE AT DA i Rk |
R I REH AR A O EMGE R, M T2
DR R, FR I R as i AR BT SR
IR TE IR Y A LAY ZL, % P AL
BRERY VIR EE L, P AT DARE bR R H
) A O LB MG B, IR 34T — 8 I HRIE 18
PR REHLE . MAILAE e 21 B W48 R 5 | 4,
AR AN D2 5 RS 4 Dy A6 R IS L IR AE
55, A B LA SR I M | S ARy 2R A R
DI BB R  SBUAR A  RE AR B

2012 4E 11 H Google 23 7l A2 H HIH E 3
(Knowledge graph,KG) FIHER, Rm¥G 78 H A &
SR A HRIE S D EE ., 5 2015 4E 1 H 48
B , Google fHY KG EHA 5 241k,
Y35 LRI AGER, O A TIREHR
SRR, 51— MURERHREE RS
JEAR S AR EE ) Probase'”! . MRAE M A FE
WL s o, B 2016 4 4 H |, Probase 4
A BT TGS, A% O S R
270 Ji1~, Probase & B b FR I R 48 b 40 A HE &
BimZM ARG, LEACHE K1Y zhishi. me /2 [
NS ) e 5 B IR | zhishi. me 1R 8 38 o 2%
GHEAR (P CHEAR B AR
P ISR PRI IT R ( Linking open data, LOD )

IR 55 20 AR ZE T o v R 2 B BILAS) 2 3R
(Chinese academy of sciences institutional repository,
CAS-IR) %t DSpace B PF#ATHY —RIF & #uk
#2013 4 9 H, CAS-IR 871 R 4 AR A7 8 ik
44 JTARIBHIERGR , Fovr, i 1d 70% RO RHIF ISR
A ARHRARSC, CAS-IR J2 AT FE A BILAG AU o 2%
R R R ) — 15 LA, B RN 44 1 R 51 554 )
WG By AR R K 148 1, IR 7E H A R 5%
RSN RRIETE B DIRE , HLAn R A L A
AR FISLTT”

AR S Ao R B ] P b X R TR P T AR DG AR
SHIBETE , LA L AR AL 2 B a2 79 28 iR
P R ST AR SCH AR B, X R RT3 1 & e I
SRR HRIZHE DL A R T RS A
THT A2, A B0 ] P o SCRIR B 1% R GE Y &
EH|—E HESIEH]

1 FREENERAETRE

1.1 2R &1EEE(Mapping Knowledge Domain)

1955 4F, N4k /R i & 3% T — fi 81 A ( Citation
Indexes for Science; A New Dimension in Docu-
mentation through Association of Ideas) Fig ') 12
TR 51 SCR G TR R SCRR Y B AR, 1965
A B 3T 7 ( Networks of Scientific Papers) —t
HdE L, 5 IR M 28— SCRRZ TR A 5 HIE G &R
FT AR 2 R R« HuTE B, 43 B 5 | SC
W28 T i 1R — AT 5T AR 27 e Tk 4 14 i
Jrids, #EIE BT AR B (Mapping Knowledge
Domain ) FHEE" . A7 IS A AR 3
F18) REUAEL 0 e 1 6 9 e 98 O T R 3 11938 3
MBS &R H R R T e s AL
PR S PR 538 SCHY 701 55 1 BE A 1 R RSB
TR E R JEBUIR . i AT AR I 204, S A
AR SE N G AR B AFSETT TH 7 A TA
PR TS 77 T T
1.2 %R .%iHE (Knowledge Base)

1977 48 58 Fm E PR N TR e E, 3%



24 PR TR 227 4l

FAaLEH 1

EAE LR 22K B. A. Feigenbaum 1 K # Hi H11H
TRRRIMES . AR TR 38 S A7 A A 1 1
S FH AR R AT SR AR 1) R G, Horp dec Ay
FUSIIE AR TR B R & R AR GE . AR
TR E B AR O3, R R 4 o AT AL
AR — 2 A 2O A B OCIR 0 & R R R A AR R T3
Bl A— R 500 % R SR B, R B T
XTEIREER I 3 BT D B, X5 T 2 288 fin i
PHEE XS P A H B9, 2 B s E R e X P
A G AR R 55 R 5

X TR R ST 18 e e a2 R )
ELSYIIETEANNE - NI (578 - N (Ut 13
FE T AR R IR R Y ()R, I 42 T PR AR
MIRE &, HAME TS T & Rl TR R GA I 28 AL 45
FREAE A AT R G TRA MG I 2
RIS 5 KSR T T o Z ) i TR
PEIFN 22 itk S0 A R, EEAE AN
OO LR R BT T R ARG AT T R Gek
T8, B X 28 TR H 2 R 45 ( Network knowledge
organization system , NKOS) 2RI fI /R | H #21F
P FRAEFEIE Az B4R DL FAE T4
N4, AR IR FZH U5 EE R TR &
SRR TR R E AL LA S HESE . H AT, B0 FH 1
PRI HE S5 5 >R FH T 1) X6 5 1 JEARL B R
i BLSEAAR  SEAR R M DL SR Z R e R

AR VR EE 2 2] W He T v U T E R
B, PR 2R 7R 27 > L2 i iy H i 0 4
R AR 22 2] B AEXT TR A SEAR R OG
FRIATFIRA S K R T 2 & E UE B RN
R R B AR SR v i, AT 7R AR 4 2 ) v 52 R iy
RO SARAIOE R (18 LR | ANE A 8507 D
W g T L 77 LA R SRRl RN B ) &4
RAREN G F AT, R A AN R G A 24
TR R AR ] (R JR R R B ROR 2 S Bk
FEXP PR R 22 A AR K JEAE T8, [HAPSG
THR ZE 9 S AN Sy T, O HL 32
JedT X NKOS #E4T T A R A A& T A, fl dn x5
TELR I I R TR

X TR RE R HILALY G PN S A 4 s i) 3R
FAXS D %5 i 3 RN e 1) B R v A A8,
A LR, VR LA PR BL AL B, iR
JEXE TG R AR A R A S B D5 ) AR VB
BESE TARATRERS 3 8 R pyVE -], el ik mT LA T
MFIPRSE SR, A 78 e geit, B2 2013 4F 11

A, BRI R 55 B AR F R R B 28
3 500>, TP 55 B HLRG TR e rhm] DL SRAS Y
BHIFSCHR C 2045 200 7 /. ARG 2Bk HLIG
FEGETH I FE ORI 44 5% (The directory of
open access repositories, OpenDOAR ) F 54 | # 2
2014 47 4 H ,KREH2 6164 HIIH A B 76 M i
ik, X B E LA R 2 2124, 5 84.56%
TEE P, Fh BB R R LR T 2007 4F, IR SE R
Pk, ax Rl S g Bl s | EOAA T R 100 2
AWEFERTE R o SRR . 7350, 1
Zm e W E I A E A SRR
A5,

1.3 R AR EE ( Knowledge Graph)

2012 4F, Google % 4t & Wi Al i1 & %
(Knowledge Graph) A&, J0 PR &S i 1R LA
LR Z IR R R, R sl S PAR F) P
FEPEE @ PE—(E X ( Attribute-value pair, AVP)
RN, TR )Y 5 2R 0 P SR Z [R)AH 2
TERY KRR

1% B R G B Knowledge Graph, 5 fi
THa B9 T AT AR A 27 SCRR 51T 0 2% 19 3
W% B Mapping Knowledge Domain , 7E M &% | B 48
A THRIAIT, 16 F Xryihe, BrakE 534
WY, B B RS 4448 Knowledge Graph,

RS 5 AR A SR R 1 AR AEAE AR
L3 Ty, BRI o B0 RORV S REHB R A
PREA BIFAT, 5] if X S 4 At — AN D5 1] B
AR T 06 A A0 T It e T e Ak
MU ARIBCR SR o SR, TR P13 R TR R 1 DX
SRR, R PE S 2 ST AR LR N, S AL
oy N FR N DRG] HLAS B AT 42 AR R 55,
ROTRUZE R BT A 5 1 TR 2 LA S50 9 1Y
W XA BEE, 1 LI R 18 2% 5 | 3 i
J Z e AT A R ) — MG, TR P i 0 SO
MM sEZARZ . TR, AR R R — R
AL TS BT AL R R AR & A
P B 1 ) RO A0 & AT A0 b ey
Yy, 438 N SCH BT e AR 3 1 BIr A R, 24
SREEHENT K FE— A PE KA TR TS AS S — Bt T
AR, (B IE 320 R PR 1 0 s

GG BT OG- DU BC YA 285 13 T AR
PR A2 , R P B M IR & | SR A D JRC R R

[ 265 FH P S48 2 DG Y S 4x T A RN RUA R T
VEIEBRANIE 1 FT7R



R 212 B & % TWRE

ARRRE ANRIRIE R AR S R 25

REBUE RN A R

e e g I

g A SR AR P (LR 2 4
S gy, | XRMSAE R IFR,

K AR Jm PR ELR [R5 1, [l

A

WBCAENE, U |

] SizmikE |
S (I3, %72, i)

(attribute-value pair2)

(F0KR1, KR, 944K2)

(attribute-value pairl)

PR %
I AR 2

B1 siREENTIERE

Google 2\ FIAE Ry A BRI KA K51 A ],
WA 2B 0 B  H P R ef we EA E i
A FHREE PRI FIHRE TSR . Google R
FHZ i 5O FR RT3 b i SR s v A S ik 2
(] (14 0GR A TR 34, 328 A0 4 AR IR 3 19 B0y 1k
iz BRIk S R B E . BB Google
AR, E A R 5 A AR E T A
CRHIR BT, 7 RE Y« A0 3 2o 07 e 18 R 45
BN B W E BB E— , UAIR E 1)
B 2 PR A B R B AT B R AL
o ARAHYFISLTT AT LA AR P R Y EL IR R A
AR B SRR BRI T A R A
P 2R ONER . BRPARWNE,
Y “ R R RIS T R SRR 21 H , H
P Y EUAR /N F Google [ Knowledge Graph,

BEAE BT R BE ST, FAR R G5 A S —
PUEHRBE B, © 2R HAUR IRAE I R 5| %
M, TES PR BE R 48 (40 IBM Watson ) , DA 2 5K
PEA7A4E (U0 graph database, neodj) 403t E % #%
KA

2 AHREE R EERR

SRV PR P 50 ok U2 e R T R i T I 1)
B —ANTAE, AR B AT LR P ) B e TR
53 I T T BRS0BS54 AR i 5
PG rh s 3
2.1 MTI%E

IR TC A R DR R PR A R A AR
PR AR R IR OB 1) M oy AR R S nT LA
Y53 R E RSN T 83 5T LS IR S

D Syl A O E R S =T N AN aiL

R T Lk SRR A ASS MR TR A4
T E A ) B 3t R A T ) T R T 4
FEAR K —F 43 1 R R R T R 2 I Y
USSR BB AT A & B8 A iy, X 4
— TRk A AT L] — A G A ROk B2 R
W, ERRE R TR N2 BAR R LUE UL
9 R SR B PSS TR 2 AR (5 2., an
SCEARE SRR KRG R BRI
) THEE B S — AT DE S E R R
VEECHE K R Y & Freebase, Freebase WY1 4 &=
Z TR AR O B A AR R AR, n]
DIASE AT ART 52 25 9 S ARl R0 B R 443 31 15
BRI 2 ZH SR LA Fr 8 R84 1
THE 3% ) 2ok A% o 38 H #B 23 51 A Freebase H1 %)
FIR

EREER s IR T R IR
AR T A BRI 2 AR ES 77 K 45l 1k
TR A AT 3 3 ) D2 R TR L e 1) S — KA
ORI, H T o ot A T 22 07, Herh A
T T RKEMITRE R AAENER, B LA 5T
AR LS A E G rh 32 BUMR P HERR BEARAK . b T
A58 St Aty B g v %) R, — A T B
T R T ) DO ) A 2B i AR REAR
— AP 3l B AU (A DT T %) A R AT PR ZH
20) BATAHALME , AT X Ao AP R 2% 2 Hif
D3l ) LA A AR A 1Y P BT AT AR 12, 4R 5 AT
DI A 2 2 G503 S JORT I sl v BT A T DL 1)
SR RERIR, AR, 3Ry 2 ik b 2 T RE
Ui — 0 B 10 R R B 7 A R Y i I
R T S IR R A T Ok 1 A R B, — o L
A A 3 3k T 2 IR R BTN N 2 B AR AR A
PR e, F T gl 42 400 30 00 B0 2R 17



26 PR TR 227 4l

FAaLEH 1

i, o Al LA Bl G s —SE bRt i 9 0T, ik 3 50
EIHR,

T HE AR B K% Tom Mitchell (4% £ 451
“IRAAE IR 18 F %% 27 (Never-ending language
learning, NELL) "' 351 H ]\ _EAZA I 52 A AR 4fg i P
FEAZ AN AEAZ IR AR IR LU R X e S 22 ] F) 5%
B, #% 2015 4 8 H,NELL Wi H C & 1 @it
5 TR,

R 2 75— A I E R B R I, SR
7T, 488 P90 K5 A £ P 3 P 9 T Mkl X LA AR A5, A
SOTHRAE R B B B, 2 vl
FEOOF T 267 S 1Y R ) 2 5, 8T B0 2%l
TR YTIR] 5 5 = A Sl i R n] e I R
PR TRl DA TR 328 5 R FHAH S Y S e AR 3
U PR sl G IE TCH ; 57 =, W 2% & HUSR bk 7
SRR A [R5 9 3l N A A ZUE 2 SR A TR 8
il BT S8 1 AT TR B R P 2, TR, 2R i ]
TR s, 7 2 L TR0 X, B
EELV /NI WP % &/ g /AT IR T A
A7 w3 Ao R AR R 2 i A 1R
oy RS g b KT, RT R A 45 b i PR L%
Hodli
2.2 HiEEE

TERRERAR T Z Y 4K, R B 4
i e A S e P R 55 R T L AT 8 K dh
AR TR T i B A5 O 2R s A
[0 SR PR, B SRR ST IURe Ak 0 s | i
TR R X H s AT A2 H DL DG R A R
KRR R F A — ARG AR 5
TR 8 H AT A AT, R T AT
TR AT IR R TE AL LN 38 DL s
P AL RO RCHE A A, R T e HAd s

BEUR A IR HE 42 (Resource description frame-
work , RDF) 5218 FH 9 I T 34 SR B o g
2R, fE RDF HER A (S50 1, 56 &, 564 2) /Y
SOCH FR TR DL R SR Z T Y e &, LODP
e S PR SO P 0 5 A e AR AR 0 i
RDF BEHEK 58 i, A T3 ) LUk ) B4R
i RDF =TT, — Bk U P A T S8 A
A3, NI, LOD H 45t e RDF =41 X
— NEE MBI, Google 24 FIEF LR
FR RN R A @ RS LoD Y AL
i, R P RS BB, B 58 AR P 3 B 0 R i
o BB R RDF XHE RS T FROR,

TR R IR R IR R e # 1 M |
R RGRIA MBI, 722Kk H] RDF KR FIiRRT
Xof R o 205 e 1] A8 Bt R A 2% a5 AR
THRGHE B A TR — e R

R HEZ5 — D EEIREE RSk
P AR H AT Ay HLP X R R 35 ) & b e
1, A AR A B o & OB i SR R
H &0 s BR T ORAF R o, o mT DR ] XML
SRl SO TT AR 8 A RA R R BE S
MIBZR H &Pz SR — I R R o B T
Bootstrapping 222 5| L 5= W= S B Pu
BT P ARG 2 ) R st o 0 S AT A, AT AHED Hf
FUNAT B R aF AR DG &

3 FMIREERE

PRI PR g s A T A0S L T ) R T
JEEm EFF O, AT T R E R AR 2 i
N= o0 T R S N N 1 7 N2 (1<)
AR | TR) SORIZ K O 28 A BAH SR, 88 Ji5 184752
AR 3 [ L B B S ARG AT T R S R R
FIE [i) b AR e A 5 A S, NI AN SR 4
E— TG, BT T R ISR R . 7
SRR AR L AR R W] DU TR A RO K,
S Fit g S A I TR B
3.1 AREES

AR ME 2 i e R VR T S U, FROR 1 2
HAFAER) — 2 e, 5ok, AN T8 B
FfE B AN R R g 1 T AR E, [
AP T AT A X, bedn, R AR AR 78
FMEA S B o 4 SCAR R AT A B DA K H A
48 0 T4 ; Jiang Yexi 25 A2 4R T FIHA
TR HAT 2= IR 55 (R REAE AR ML & . ARR2E 2T 1
R AR ARTE R SO S R RR DK
N ERFHL U4 B
3.1.1 ARiEHhER

ARIEHBOR AR —2 . RN
Pl P AR SR Bl M I 2 I ROR B
2, AR I B bR ST 2om i ks
JEMEMPRCES . LT sh o S T LA
VER— R, REHEW LIy EG 2, +
BASE ML, T R g L
AL ARTE A, TR A B SCAR A 4 52 3 i S
ARG 3 35T A 7 325 D00l ik SOR B TR T



s

R 212 B W TRE

ARRRE ANRIRIE R AR S R

27

A SERRIU]  M AR Ah 3R SCAR 4k 3 DC TE R0 )
AR TG Ik — o id i ST AR B
AR BIOA Xt i Ak B SCAS v ) 9 A A T A7 T

AR

s |

—
R —d

& 4 3 B

PESS I l—

AL Bk ]

5

BET LR 2T B T75 1% T LR T A0 12 M) sl
R SCHYRFAE AT A > DTS B i Ak B SCAS
AT

E/
3

]

& 4l

SERXT

22 R P

(ST, KR, 524A2)
LRI FE SR (attribute-value pairl)

(SE1A3, AR2, 5Lik4)
(attribute-value pair2)

B2 ABE TaZiREE

U7 NG S VST SD U O R S )
R Horh e ad 1 oAb i it T A
Bl AR Ab B SCAS v S B BOR T (9 53002 WS 1
BAFRIAR BB, s S N T —Fh
FETREAZHR I AL A7 2] Tk 7 A s A
TR 1 AR R 1 R BR M T ELAE R 1T
LRI EFEARTEA S 520, 42 T+ 7 AR ERT UK IE
R K AR 7 R AR T N ZRafokt g, 72
HERPIPREE T 0T8T IR SCARRREAE T AN BE
SR TR
3.1.2 [A) SO &I

7] SOG ZR A8 TE M &2 i E A [ SRR L A S5
A& 4n“old man, daddy, dad, father, male parent” iX
— 2 IR AR R TR SO R O H
P SR L = i A [ R A5 AR ] — R A
SR MRS

e e By B TR AR 14 ] SCOG R A B 1 R 1k
AN R B 5 AN, R EOZ TR B IR A
AL, IVEHENT R T —F A3
PR R] SOC R Bl 2= 2 Bk . %07 R A Gk
FI 3 R AT LR IR G 14 53 28 e I FH BN ] 1)
G SCA 5B AR R, Sl
MRS A T8, AR S B RIRE
SR B W A T SR A AR P Ry ) SO6
FR AT 5538 H AT LABUS B0 S IR A R
3.1.3 M

BRSO X5 SR AR (EAE A A AR S

ARG A W BRG ME SRS AR Y 2 SUAH X 5,
AR L SR B B SCTE Il G, S LB i Y
R WA TR Y i 24 SR S Bl G R A T
— RS, AR, R RPN %
VER—ANSEAAR 5 UL A M S H ) 7 vk A 4 1
WA G 2= 0 7 DL SO AR A
BT

BT F 0 5 B RR o 5 TR Y 5 ik
I B b B T BRI AR TE R ST R
WAy e 2 RN HRZ R S Bk
T T A OC, R X S AR S RIS, St
T3 IE R TR Y, A% O AR R A R R FE
AU PN A R S AR B T L ) 7 AR B AR
KA, AT LIARHE B B, X T A 1 AR i
A, %07 RE m SO IR SR E iR AN T A
AR WA E SRR, AR R A
FLA R, TR A BURATATE T iRl 414 B AR
HEBERR A S, B AR T —METIES
SERIE TG 22 1 2 R s R U 5 ik %
DR T Bl FH e T2 T B ) A
FMRATRE A AN A2, B8 8 T SRk P e 2 4 L1
RO, MR BT ARE (IS AR BT
IS 38 T 2 G 5 = S TG R A
AT A BRI i HCRICR
3.1.4 AR

FRFERZHAMESZR R, FEAT
[ e arN



28 PR TR 227 4l

FAaLEH 1

FET ) EAR A Y B AR R T ) A o 2
] R SOOG 2R, T o ) B AR Y 2 5L, b T i
X SCA AL B 0 A, % T —A LBl g i 0 1
Y, AT AR S AR Z TR PR TE G & il 3
LT ECGINT B R BRSO T
G 2%, SERBCE T I (RAR %
HETRE T BN Aoy AT 2 g e e
SR Z ] 5 R P H L 38 T SRR 2 &R
BA LR R, Bian, b & IR« SR
T RER R T LU S T AN
RARTE L POZE TR

T AT B A 1Y 5 125, e — b i 5
PERSS S BT 5 1 . HRMOE R, Je s fr ik
PSCARTA B IE AR IR MR B AR A
[) A B VR SCAR AT 58 AT RN, B e
BEE E TR BTSSR SO TP i 3 S C R AT 25
HIHT,

IR A BT IT R e B s A TR T
PO D75 207 1538 RIS A6 100 sl KL ) 7 R 3R
IR FR 8 L ) RS S R FIRRAE
AT B SCAS F B 19 3 288 5C 28 64T HE B b
i1}

3.1.5  ATABNA2]

O FFRLIN 2 2] 48 (R AL B T — 2 B SR
A 1 18 3 P e A R U R A 2 > A i
o T2 BEAUREIN 27 ) J7 ik 2 dl ik A 254 1) S
M tean, Ead X 2 Y B9 E R X A A AT DAk
WO (R EARR, AEn) (SR, AR e R =
TCH ARG R | SR 5 MR A i 26 = JC 20 52 3 X% < v
| b st e S [ e 20 R IE Z LA =X,
PREX WA Y7 Y J& X BOA LT A
A T2 > B0 AR AT LA A 258 9 = oo 2H
S, A AR 25 ] LA IBCSE 22 37 1 S5 491 4 )
o X 28 0 AR 5w 2, B AF R T AR
PSR , DT 5 1R T SCERRS 1 I L, %) T
X LR, HRCH WL R TR T e, Rl 45 S
ZAANRIZE B S L AR R 583 | I Ta) A
Ny, FLE —A> 92 R Ve s T Hoh— 26515 5
b A BFFE A3 Bt 3 A P B 552 47 ke Rk
MR,

3.2 SERFE3

SRR 2] Al AT B A L AR R 5 ( Named  entity
recognition, NER) , 48 2 S OCCAS B 3 o 95 1
MRS RAF R . X TSz o] — A SC R bR 2

A ERA IS T[] — 4 sl 2 0 SR ) AN [ 3=
K RIAFIH— LR R, DL X oy el — ik 7 8
FEARFRESR R R R Se ik, Horb 1T g PR
RSN ST, JE AT DL SRR TR R K
HEENPV G T — R & 2 T8 X X Seit
A3 HT B SEARIRU Jr  8 a SCAS R W DT i 7 L1
Y& i 10 S 7 R U < 0 s R NG IR P
ARG, U T3 3R . 7 SR 2T By
B, SR BXE S LR RIME | [ SIS AT 55 %60 F iR
PRI () e 2R 2 O L 3 0 AR B R i
B BRTE R R R R R kT2 2 3R 3,
3.2.1  SERXSF

SEARNT S 2 P T AL A K BT R v )
WETNEZ —, SR 5, R/l —FHE S
AR SRR B 1A AT, A R L s e T
InEsk, R R [ R RS R G2 Y
SEARXT S, AT LSRR RS 2 R R S AT,
AT SR AN B R RS, Bl 453 BRI R T2 19
HIRE S R 5t

SR 5% S B b2 v B R A ) — A
R TP R AR A R — X5 2R
HEEAFIES , AEHEE A B 5 a2
— AEHEIR R AR )RR, R G —4 2
ME— g SR R AR, AR SRR E
B R R A LA 18 S U L 1 A SR A B v
FHASTR) A SEAAR TR A, B 1 A% 8 Ak e A5
R 5 DL A AL 2 2T I i, R S8 s ik
Xt AT
3.2.2 SEkHETE

X F— NSRS, A0SR SR FR, Sk
(AT ST 5 SR T8 S A AT A RT3 i
FNX 53, 30 T e — 2 1 7 2Ok R S0k, £ 2
FESCARA IR B | R AR 4 R S L
R AE R — A TR, M EM RG] R
“TRINTES, IR LA A A R
FE VA —Ashim AN e 5 RS E R

4 FHREE ERZHE

TERIR BT i S8 2 ), 5T iR 3 1Y
S0 AT LR JE SR 33 ) SR ol o R T
SRR VT 1 42 0 G A5 P PR P R
P2 40 AT T



S 212 #) W EWE SR REER KRR S 29

4.1 IR

SRR AT LA 3 Ay Xof S A T8 P 11 JHLRT 6] 51
ROCHR AR, XS I M A 43 S A X T
3 R A AR SR R R (B AT I A I HE R B
BT A S A R ) S 5 X SRR Z R DG R Y
FHEFE I 2 X T 52 44 2 ] ST 119 56 R AT HE KT A
I,

58 IV FHLOU) = AR T AT R ) R
SIS OXF IR B A D7 T A B 0 A
FAROE Rl NEL dibEIWIIEIIES SORR YN SN Il =
rh S T AT R R X P i AU Y e PR AL
Bian, 7 mIR E b B AR E A AT H
FXA N AEAE A X — @ PRI AT AR5, SEAAR ]
BB 2 FR Y A IR 75—y i e i ek 4 = R
HEATHENT . AN, Ay Lh e X R — SR ] . A0
ACTEAEATAT” o AR, AT 2RI, >4 8 R e
BEXTTZEIE YOG R J2 5K, VU S IE X T HERE )
KAABIRACTEIT 0 AT DUHE S e BE X T Hz B 1Y

ESRRHE R A S A A B A A
P R 2 AR S R AR O R S 9 #b 42, Liu
Zhiyuan % N FERIR R TransE (356l
$EHT TransR Fll CTransR R /R8I B SR 25 ]
R A5 ()5 BT Ji ik A SR ] e 7 —
F18) 56 7 25 ) 1) B 52 B 15 A B 1 T A S A 22 ] (1
PR, IR T TBE T ( Link prediction ) | SE4K
-k R X 4328 (Triple classification ) | & £ il Bt
(Relational fact extraction ) 55 %11 & % b 4 1) 45
P UG T LA IR B S e R Y 45 2R . 1L GE Y
HEAT TR LA 42 1 7 A R R 0 1 =X
FEE T HL 4% % 2] 19 J5 ¥, Zhang Xiangling 55
U T — 2 A S R AL N
SURER Y J5 2R DAl — A S - 5C 2R X 1 AT g
M E AN . 2O R T SRR T AR TR
AR A4 D7 TS T ECR IR T,

FRE R AR FR R 3 b AT O 42 4, 1
IR EHEA BT 58 36 1) 12T B, FEAHE =T
T 25— RIS 5 R 50 =, KR
TR

LRRIZHE A TR R ROk K
FR TR ENE S 2 B AT Z R e R EUOC R
B, BESCHR M Storytelling™ |, 2R R 354 X T
PP T A e g A A IR R Y SRR A 7
AHRVEHER A S 72, W0 K 3 1) Ak B 7 3k 32 A %)

TR & B4R, b A 4k 7 181 A 4% T oy
B2

Hossain % A\ P4 $ 1 T —Fh 3 57 ( Clique)
FROGIR Ty ¥ . 1207 kIl i M i — S A LA 2 (8]
R B AR B B AR T A 408 S A 2 B P 254 Sy i
P SEAR TS I 1 AR 22 A0 <1 0 SE A5 5L, DI Ay fie
T A S 22 [R] ) GRS A 1 T 2 A 2k
R, Fang AN R T — i 2o % 56 R kAT
V) R P 2 A 5 R DB R AR 1] 3 o ) S A JEARL
POTEALE R R A P58 e
M R 207 R I SC— P BR O A o AR A
3U4E ((Covering path pattern set ) FJ 25 #4) > Bk 1%
— LS i3 B e S T OCTR H AR S
TR TEMRREAE b 5 0 T 2D IR P
AR L SEAAHEA T AR DG B HE P | HE P s o AL 45 43
A ISR A2 22 B BT

B TR T e SR RS B R e K, TR
P R S SR, 1 S o TR PR 5 e 4 1) R A
TR EOR A Rl o T SR ORI Y
UK AR A Ok A, LSRR i
JIAS—BOFINE 75 1 T4, SEAOCIR AR S5
PSR BOR B A, e BT BN = A% B LR
PR B LA OCHR R R AT I ik

RARMEHE AR MR R EE P E A R SRz
(] (4 O ZRHE BT Hh SR Z RV FE R OC ZR . Bl 4, i
SCPHR BTN “ACRINACR TR, AR
JE AR C A PSR Z ] A OC FR | ik L2 R R X T
FEIERYC R 2 SRR IE XS T HBE R C R 2
S, YW HH REERRT TR OC R IE AT 4T,

BTN R 7 ¥, B HGE 07 R LR
IR EY AN R R R R | AL 45 3T — B Horn
AR B — B IR 4958 5 (FOIL) 0 kR
= 1k B iE 7 %% 27 ( Never-ending language
learning, NELL) It H 1, Tom Mitchell #5235 J& &%
F— B Horn ¥ /) 4 J5 =Xk 10 I 52 4K 22 [H)
I

P I v i - 3% B v AT 5% T 0 BRI
YAGO™ 5 4 A2 HE R34 Fil WordNet 45 4504
A PIEIR R, B 2010 4R, B A T 05900
RS BRI EAC R ISR R R . YAGO2 &
YAGO HyE:Ali 147 1k — 2 my 4 e,y SR
I T A AR S SR S
TRV, B mT LA 5 4 35 8 i — > S AR E g 5
A7 e B9 R Ik ], [ B, YAGO2 if i i



30 PR TR 227 4l

FAaLEH 1

GeoNames RV X 52 (AR 0 SC AR I 1 25 (] - 1Y)
JETE, )5, YAGO2 il i #5 SPOTL #5713k
AN Y SR U SO A5 WA R AN ES R R N
S I {5 R AT PR b A ) ] Iy T
C A 2 5 BN SR 22 ) sl o 5 22 ) A B &5 15
SIEER M T Or AR T,

R 1 BT RN Y 5k Z A 3 A B T A R A
7 A FERE LI Markov 32 4 /) 45 14+
4= ] 4, Schoenmackers 25 A 42 1 11
Sherlock-Holmes 7572 Fl| F| Markov 1% 5 [ 2% i B
BB RR USRS AR T E T3k
F e HE P — S W HERLRLI

IR FR TR 248 B I P[] 1 i e, DA Joit R
TP A XS SR Z ] ) O R AR R HENT . SC &R Tl
I TEARFT AL S 25 A ) LA RIS h B 28
AR LIS I P 2Z TR R 2 A5 4 A it e it
AT SCE AT IR AR S L Jia 58 AN HE
-5 X 3K R4 [ T ( Link prediction ) #E47 T
TRAMBARDT AT ST . SR, 72 HIPR S 5 T, i ff
A EX R R HAT LS, 2, 58 M2
HH PR S A2 I 3R 12 T DAAE S — A 5, R R
T A R SR A O A HE R R R
4.2 APEREENEZHE

FHP A IR) 2 T P e 32 FiR S 2R G A 55 1Y)
0, TP s SRR B AN TR, Ry
TSI RS S AR | M AR F 5 O
RN 5 ZERR G HT P B4 ) 7RI 45 1R s
P8R E R A28 TAE Wl 26 1 P iy $2 15
YA 1 UG TS 81 R D L3 v AR DG B SE AR & |
T HE— DMl 3R AT D)) P AR S 4 R SO 56
I A HA SR AE B

G Az P R BRI ITE R 28U T
X FH P f8 T R BBCEE i R ARPALE

Lit VSRR T — R 3 T A i i) 5 4 R 45
Z 8] ) i a3 DL R 43 B A A i 3] 1) 2 1
g i, B, iR A O A v Y A i) Fn
A0 )T 7 A o PRI 208 4 5 2R 4 BT R B T 0 A i)
1] 42, M X SR A i) i) A sl I 2552
v, SR A B AR 2 A 2 AR 0y I S ] T A,
SECHLAE WA 1 T X Ry 4 2R R Y B 1, Guo!
SENAR R T — o ol 22 P JR R g JELARL ) X e 9 O
PSR S AT E R A HERR A . R XS T
MAERNA AT SR, 38 5 AT DL T8 ) 4
RPGAHATHEATHERE

Rl A A B BE T H AR R SR £ H
EATHH R R RIE, Chilton %1 i3
PR E R PR B S SR il s SRR T
AR ARER P AT AR, $ TR
PP B 5 b A7 D R VP A SR 25 A A (L A B 7
AR SR AP BRI 5 SR T7 ik Ot
T BT P 22 I 8 O )y A A DA e R 7 ) HE A
TR, He %1 BT R A4 AU Hh /K
Al RALHY (Partially observable Markov model with
duration, POMD) 43 #7 F 7 #8 & H & 5 F P 19 17
B kit S AT O, DA R P AR B 2 1] 5 ) A
KB T PR B R IR 1 R L 4 5% A8 B i i
LA T — il fE R R H SR P B
BRI T, 74, AR e
F18) 0 1) O o T RS SCRERLR 37 P 0 £ )
HI¥ ., Wen" 458 A\ BT HIHE R 48 Probase 43 #T
PP R B AR B, IRIR I 1 b G 2%
FERGON AR . XTI R AT N e
>R, 75 AR5 P BRI 52 B A X R AR
BUHEAT AW I A1, [R]IE AT LA 2313 08 P P R R
PRI SR A B M P B9 R AT o B ik
7] BT EA R FEAERL RERRU  HT A4E
AT AT

5 FIREEREFFI4ER

5.1 HiEEXERER

B A2 i ST AR S 2 A0 ST, LR
LSRRI R ) SO F A& 0 I e A%
X LE T T2k H AT i Y RN, — o i T T
TP 245 RS Al A% A Rl L b 5 A A R~ 454
A RO T , R P A0 1 Ak R L ) B 5
TRAER R MR IR E Y [ 3o S L T RE
F T SRSl RS AR g DR A A T O
PERE TR, o 1 DR 0 2R S TR 33 1) 1P RE 5 22
Xt IR PR T R A A T BT

X FHE S I A R LR SO R IR,
T RN BT B SRS A S, i,
HH AN AT AL S 38 3 TR R A
EITEHAT R, W RS R RS AR e
BUBT AN IR R A, R I BT AR AR B 2
R IP S, WA ZRFIRAL B, ISR 1 T P4
I mh e, eIt R SR 2] LS , R A
SN AT AL B X T HE S A T A SR, R 2



S 212 #) W EWE SR REER KRR S 31

H R AN, MO 2 W BT 0 O i i A T b 38R
AL T SR X A R B TR, AR JE 2 A (E
A AE B, RGN R 5 RO T T AL
B R B N A R T YRS
SR IZ B PR RS B, 0 AT DL s Y S
HAEBER, AR T ZEN T AN,
5.2 HIEEMEN

TR A B R LS A R A AN ]
Ao AT TR L A IR EA T B B R BT S —
AT Ta) B, RN TR 1) B 3 IEAE S
THT , RIVHT 9 S AR Bl 2 S A (R G 3 B A 5| e A B
Bk, DL B AR S 2 A i RS
ESRB B K . H AT, %8O i
MIBIFFEIE LA /D | 3 H U5 BT DR AE SE AR OG5 B
FEICHE 2 A BB, AR TR RS el [ b | 8
TR MR 0 TR R A T oK R Al i — R
KIE RS DiRe et 2 hniE . B g
HoHr Ak, FEAPYE, —REES AT F
ST, — 2SI A 0 O B 1) B )
A B R AE BT SE I B SRR

TN T F3h 35 HA 5w s %, (1
X T A A S PR R AR — AR 1T
AT BN 71 53 SRR AR B2 IR0 . 8 E AT AT T
JE TR B G0 A FF A 0 265 AT R I B BEAAR 1)
Jydt SR AR AL, ) A B R 4
P AT AL EE X4 R AR A B, T RERE A TR Y
N B LR P T ) 365 2 B0 T A i B A AR
ARG AT X R RS I A R AR 2 B
BN Wikipedia™' 1T S5 7E L6 10 25 R 55, wh 8
FIA T AR B — A NSRRI S8 il —
B H R MPUA R

F 2l T T LR R R ) A T 2 1Y
2 20 FILVU FI S A R A 38 T A B b A 4 2
YU AT oR A T LIRS A 8l 53 1 AR
SRECEABR, NELL™Y R4\ HBEM L2400 ) 44
TSR e R L H 86% , 258 AT AE 1) 22
it AR IE R A 5E M, YAGO2P J& YAGO 1y
P AN A AT X TR S AR SR TR
T T B TRLER 5] i T ) SIS R i ) s () 5 R
SV S5 A5 P BsF [) - 50 b e el P sk i) 3 177 )
SETE BT T AR E SR R &
A B AR B T TS ()4 223 R, L e sk
A 2R ORI U () ) R I e s [
SRS IR RN R S8 N 25 A AR R 44 7 5

IE A

FESE BRI R R 3 R e v ol FH AR — 7 B 7
R T 3 BT 2 G0 4 58 7 LA S R 4 A
ISR Z . Ak HRTA TR A A R A R R
5 2 H T DA e AR 1 M RO

6 ZEFRIE

SRR 1% A PG 7 vk AT DL AT SE e £
WA LR R [ C T AR B, B ORI
ERIBFSERE Lo FEARRAR BIRIE R HE S, R
PG S AT TR RARUE B B0 4 11 o 2 ok
MR, AR, BUA IR S R Gk
ANREWE AN TR R M — M o835
AR % ZR GEAT5 9 i i i 22 O Bk A

TERG I ANAE S AR T B B AR A L, Sk
X T T REATS SR i — S M A, A RO SE AR X 55 T
5 AU TR HE F SRR S si HR R R S
HATHRAE A, i 5, X T P 3 sl R e 5
RYRG , BRI T RS AR BRI HESh
Mo 44, BA AR BY A B SRHIFHLR 23 51 2 57
THCHRRERE RS, XEMREE RS A
@, SA KA, kAR R GRS SRS i
FRE, AT P BRI B oE 4 )RR R 3 A
GeARTHH P B R RS, X AU 2SR
XS5 TR B — B bR T %, B R/ B RS S
RG] gt — s s, e, & R
T R G IR R i — A 5 S A R
FEL A, B SiR R H ANRIE 1 R 4, b2 - —
PIRAS R R A5

XTI AR S B IR BT, AT SR SG
F SR VERTRASZ R — D s P, mAR
TEX—PURE ZA T AP BIBETECR , (B3 T L
BERTRRR (L —Xt £, ZX255) 1
SR A RGP M S B, IE ARk, R R R
I AT BT FE IR, AR 22 B R AR R 75 1 70 0l i
IR PRSI SC R R IR LA G AR B T 75
THTHRAT T AN A RICR A B e A PSR 22 ] 52 7%
8 5% AR HE BT T Ut — 2D Y R

e TR 1 B SR T, e B AR T80t
AR A PR A 2] Rl IR E i AR 2 2
PASEASHG I 5 SCAR B 3R B, 26 580 7 A A A
PUCHANLE . SR, FLHR W W R 2R 5 2 I 0
— AR 5 Sl LA R R UL, e ot



32 PR TR 227 4l

FAaLEH 1

BT 2] o BIrRA R I I P R
AL B Bt X R B b i AR R A T
SRR R Ik I A2 B R R
SRAEAT S0 2 8 A0 i e, T LA R SRR 3 A B B
Bro BER X BRI 20n] DS S 4E 5 T By il 28
5 (E R AT S ML L™ L, O T
Z00 F P R BSR4, YA 10 S, TR AR RPN
SEIATR A E AL GETT AR B, 30R 2 R0 R RS &
&8 1) BT T I 1 5 Rk

FIAb A A TR AR i AR
FENA N B fhLE 4 Il AR TSR . 6T
WA A AT R 5 |2 R G R 2 2 1 1) i A LBk
PO FH = A P S, ) R0 R P 3 b g ) S A R AT
PR R %8 TR B B AR Y [ R

R T Y B8 7 2 o R B AR T —
BT B BRI A7 20 A B R MR s 1 T
B, TEARRAT B RSB AE A A, LA 3% 2
W TRE ARG B By 2 AR B K
B e Rt 7T — AN EA U HEAE BE A R R BT
o RIXNH T #2058 P A 7
28 0] TR PR 335 4 A A A 8 A ) 223 D R i
P30 BOR  E AT 7, O T AR S R A58 T
VEib A T 8RR B B, ATH 98 A R A e R 5 2 I
5o TR , [ A L BCHT I 0 5E A
15 DBpedia, % F 4 3£ H B ) KG, google scholar
AT S AR S DI IR AR X S A A
SO T HITR R #9424 68 S v SCORTRE 1 Y T
FERIESRAET )

SE Lk

[1] Djds B P. Networks of scientific papers[J]. Science,
2010,149(3683) :510-515.

(2] EEE,ZUE S ¢ T MR TR0 K REiR
[1] RS A Bhk,2011,34(1) :138-143.
Yuan Guoming, Li Hongqi, Fan Bo. Survey on
development of knowledge engineering system [ J ].
Computing Technology and Automation,2011,34(1) .
138-143.

(3] BN HUAG TR R J R SR A [0 ] A3 5 i T
1 ,2012 21 :62-66.
Chen He. Development trends of the institutional
repository[ J ]. Library and Information Service,2012,
21:62-66.

(4] SkmEbR PUEHRER R REFSH[T]. BRE

[10]

[11]

[12]

PR 2014,30(2) :1-7.

Zhang Xiaolin. Trends and challenges for institutional
repositories [ J ]. New Technology of Library and
Information Service,2014,30(2) :1-7.

A B RT3 B AR S B AR R
FILT]. e 5 508, 2015,38(12) :13-18.

Cao qian, Zhao Yiming. Technology implementation
process and the related application of knowledge graph
[J]. Information Studies:Theory & Application,2015,
38(12):13-18.

SO R JE T 2 R IR A v SO P R R O v
WEFEL D). L AR TR 2RI B, 2014.
Wu W, Li H, Wang H, et al. Probase: a probabilistic
taxonomy for text understanding[ C ]//Proc of the 2012
ACM SIGMOD Int Conf on Management of Data. New
York: ACM,2012 :481-492.

BUEWY, S, P AR S5 ARG 0 R T IR 1
DSpace ¥ B H X 5N H[T]. B A5 1 )
AR,2009(7-8) :11-17.

Zhu Zhongming, Ma Jianxia, Lu Linong, et al.
Expansion development and application of DSpace: the
institutional knowledge base open source software[ J].
New Technology of Library and Information Service,
2009(7-8) :11-17.

Garfield E. Citation indexes for science: a new
dimension in documentation through association of
ideas[ J]. International Journal of Epidemiology,2006,
122(5) :1123-1127.

ZHRIL DU . RS AR S ARE
PHAH SR T ] R B A3 2741, 2009 (1) :30-37.
Qin Changjiang, Hou Hanqing. Knowledge Graph—the

new field of information and knowledge management
[J]. Journal of Academic Libraries,2009(1) :30-37.
PRk S R R T 58 IR Bk # i T L
I T]. W BER T AR ,2012,33(4) :22-28.
Yang Siluo, Han Ruizhen. A visual analysis of the
status quo and trend of knowledge mapping research
[J]. Information and Documentation Services, 2012,
33(4):22-28.

BRI B IR 8 T SR [T ] R k2
i5,2003(4) :63-64.

Yan Luoqing. Methods of knowledge expression in
knowledge base[ J]. Journal of Information,2003 (4 ) :
63-64.

EHHE, £, B R HRA RN RIEN[T].
KA 1],2012,21(4) :3-11.

Wang Zhijin, Wang Xuan, Ma Jing. The ten principles

of know ledge organization[ J]. Journal of The National



A 212 Z=

% ERE

ARRRE ANRIRIE R AR S R 33

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Library of China,2012,21(4) :3-11.

EAETRE. W2 R 2R GE R B ST B AN & R
R[], R AR R 2, 2008 ,34(1) :65-69.
Wang Jun,Zhang Li. Research status and development
trend of network knowledge organization system [ J].
Journal of Library Science in China, 2008,34 (1)
65-69.

XVHIIE , PSRN , BRATEIL, 55, IR RS 22 2T W 5T ik
JELT]. A FHBITE S5 % % ,2016,53(2) :247-261.
Liu Zhiyuan, Sun Maoshong, Lin Yankai, et al.
Knowledge representation learning: a Review [ J ].
Journal of Computer Research and Development,2016,
53(2) :247-261.

Hodge G. Next generation knowledge organization
systems ; Integration challenges and strategies [ C ]//
ACM/IEEE-CS Joint Conference on Digital Libraries.
New York ; ACM,2005.

FENEE. KL T 2 > 110 R ol A5 R R R 3 A
[D]. Eifg SRR =R B, 2015.

Wikipedia. Never-Ending Language Learning [ EB/
OL]. http://en. wikipedia. org/wiki/Never-Ending _
Language_Learning ,2015.

TR, AHREE AR 24 [ EB/OL]. http://
wenku. baidu. coni/view/b3858227¢5d  a50e2534
d7{d8. html,2015.

TR . LT BB PR 1 1 i RDF 0408 A A7
[ D] BB BB R LA B ,2013.

W HR B 75 S WEB M HIHR SRR TR F M N BT
[D]. K g R BB, 2004,

Li Lei, Li Tao. An empirical study of ontology-based
multi-document summarization in disaster management
[J]. IEEE Transactions SMC: Systems,2014,44(2) .
162-171.

. BEAZ IR AT S SE e (ML L] TR
H AL 2013,

Jiang Yexi, Chang-Shing Perng, Anca Sailer, et al.
CSM:a cloud service marketplace for complex service
acquisition [ J ]. ACM Transactions on Intelligent
Systems and Technology,2016,8(1) :1-25.

GEER. L T DO AT TR AR 1 1) 3 1) 13 30 il I
[J]. AR S HAR ,2009,5(19) :5081-5083.
Liang Ming. English-Chinese parallel corpora based on
the automatic extraction of terms dictionary [ J ].
Computer Knowledge and Technology, 2009,5 (19) .
5081-5083.

WO BT LA A 200 B TR I il E IR A B Y
[D]. KH BRI E 2B, 2011,

PIVET, HAR AL, T B 2 > 9[]S &R A Sl

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

FAELT]. AL R4 ,2008,38 (1) :35-39.
Sun xia, Dong Yuehong. Automatic extraction of
synonymy relation using supervised learning [ J ].
Journal of Northwest University,2008,38(1) :35-39.
SRAE. T[] H ST SCAS AR AR 2 o A 2 i HBCRY BF 5
[D]. #Hk: & RO~ ,2010.

RS AR A — MR TR LR SET r p
#J Deep Web SERIEUNALH [ J]. {4244, 2008,
19(2) :194-208.

Kou Yue, Shen Derong, Li Dong, et al. A deep web
entity identification mechanism based on semantics and
statistical analysis [ J ]. Journal of Software, 2008,
19(2) :194-208.

FES™, 2 [ R, T g SR SR X S R £ A
[J]. HHABLBTTE 5 % % ,2016,53 (1) :165-192.
Zhuang Yan, Li Guoliang, Feng JianHua. A survey on
entity a lignment of knowledge base [ J]. Journal of
Computer Research and Development. 2016,53 (1) ;
165-192.

Zhang Xiangling, Du Cuilan, Li Peishan, et al.
semantic

Advanced

Knowledge graph completion via local

contexts [ J ]. Database Systems for
Applications,2011,9642 :432-446.
FIus, BUA R, XM, 4. 8T I 48 R )
FEKR S RIEZ M ()], AL S R R,
2015,52(2) .456-474.

Wang Yuanzhuo, Jia Yantao, Liu Dawei, et al. Open
web knowledge aided information search and data
mining [ J ]. Journal of Computer Research and
Development,2015,52(2) .:456-474.

Kumar D, Ramakrishnan N, Helm R, et al. Algorithms
for story telling [ J]. IEEE Trans on Knowledge and
Data Engineering,2008,20(6) :736-751.

Hossain M, Butler P, Boedihardjo A, et al. Story telling
in entity networks to support intelligence analysts
[C]//Proc of the 18th ACM SIGKDD Int Conf on
Knowledge Discovery and Data Mining. New York:
ACM,2012.:1375-1383.

Fang L,Sarma A D,Yu C,et al. REX; Explaining rela-
tionships between entity pairs[ J]. VLDB Endowment,
2011,5(3) :241-252.

Quinlan J R, Cameron-Jones R M. FOIL: A midterm
report[ C]//Proc of the 5th European Conf on Machine
Learning. Berlin: Springer, 1993 :3-20.

Mitchell T M, Betteridge J, Carlson A, et al. Populating
these mantic Web by macro-reading internet text
[ C]//Proc of the 8th Int Semantic Web Conf. Berlin:
Springer,2009 :998-1002.



34

AT R AR

FAaLEH 1

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Cohen W W, Page D. Polynomial learnability and
inductive logic programming: Methods and results[ J].
New Generation Computing,1995,13(34) :369-409.
Mitchell T M, Betteridge J, Carlson A, et al. Populating
these mantic Web by macro-reading internet text
[ C]//Proc of the 8th Int Semantic Web Conf. Berlin
Springer,2009 :998-1002.

Suchanek F,Kasneci G, Weikum G. YAGO—A core of
semantic knowledge[ C]//Proc of the 16th Int Conf on
World Wide Web. New York: ACM,2007 :697-706.
Lao N, Mitchell T M, Cohen W W. Random walk
inference and learning in a large scale knowledge base
[C]//Proc of the Conf on Empirical Methods in
Natural Language Processing, EMNLP’11. Stroudsburg,
PA: Association for Computational Linguistics, 2011 ;
529-539.

Schoenmackers S, Etzioni O, Weld D, et al. Learning
first-order Horn clauses from Web text[ C]//Proc of
the 2010 Conf on Empirical Methods in Natural
Language Processing. Stroudsburg, PA: Association for
Computational Linguistics,2010:1088-1098.
Schoenmackers S, Etzioni O, Weld D. Scaling textual
inference to the Web [ C]//Proc of the Conf on
Empirical Methods in Natural Language Processing.
Stroudsburg, PA: Association for Computational
Linguistics ,2008 : 79-88.

Schoenmackers S, Etzioni O, Weld D, et al. Learning
first-order horn clauses from Web text[ C]//Proc of
the 2010 Conf on Empirical Methods in Natural
Language Processing. Stroudsburg, PA : Association for
Computational Linguistics,2010:1088-1098.

Jia Yantao, Wang Yuanzhuo, Li Jingyuan, et al.
Structural-interaction link prediction in microblogs
[ C]//Proc of the 22nd Int Conf on World Wide Web
Companion. New York:ACM,2013.:193-194.

Li X,Wang Y Y,Shen D,et al. Learning with click graph

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

for query intent classification[ J]. ACM Transactions on
Information Systems,2010,28(3) :1-20.

Guo Jiafeng. Intent-aware query similarity [ C]//Proc
of thel7th ACM Conf on Information and Knowledge
Management ( CIKM’ 11 ). New York: ACM, 2011
259-268.

Chilton L. B, Teevan J. Addressing people’s information
needs directly in a web search result page [ C]//
Proceedings of the 20th International Conference on
World Wide Web. New York:ACM,2011.:27-36.

He Y, Wang K. Inferring search behaviors using
partially observable Markov model with duration[ C]//
Proceedings of the Fourth ACM
Conference on Web Search and Data

WSDM’11. New York:ACM,2011:415-424.

International

Mining-

Wen Hua, Song Yangqiu, Wang Haixun, et al.
Identifying users’ topical tasks in Web search[ C]//
Proc of the 4th ACM Int Conf on Web Search and Data
Mining, WSDM’13. NewYork : ACM,2013:93-102.
Tran T, Cao T H. Automatic detection of outdated
information in Wikipedia infoboxes [ J ]. Research in
Computing Science,2013,70:183-194.

Jia Y, Wang Y, Cheng X, et al. OpenKN: An open
knowledge computational engine for network big data
[ C]//Advances in Social Networks Analysis and
Mining,2014 IEEE/ACM International Conference on.
Washington DC;IEEE,2014:657-664.

Hoffart J,Suchanek F M, Berberich K, et al. YAGO2 : A
spatially and temporally enhanced knowledge base from
Wikipedia [ J ]. Artificial Intelligence, 2013, 194 .
28-61.

TR B, 2T, . P S [ R R 5EE
W55 & R )]. iE2HR,2015,36(12) . 1-8.
Fang Binxing, Jia Yan, Li Aiping, et al. Research
progress and trend of cyberspace big search [ J].
Journal on Communications,2015,36(12) ;1-8.



