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Abstract  Ontology is a kind of important knowledge base. Because of its rich semantic information,
it is of great help for improving the performances of applications like question and answering,
information retrieval, semantic web, information extraction, and so on. How to construct ontology
effectively and quickly is of great research value. Lots of ontology construction methods have
been proposed from different perspectives. Generally, these methods can be classified into manual

construction methods and (semi-) automatic construction methods. For manual construction
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methods, they usually need some dedicated ontology experts participate in the whole process of
ontology construction. Due to the shortcomings of high cost, low efficiency, subjectivity, and
inconvenient in transplantation, these manual ontology construction methods are being replaced
by large numbers of (semi-) automatic ontology construction methods. For (semi-) automatic
methods, they don’t need much manual effort and can easily use the latest research results in
other research fields like machine learning, natural language processing, etc. Meanwhile, they
can also construct ontologies by using different kinds of data source. Currently, large amount of
text source is easily acquired, thus how to construct ontologies taking text as data source is
attracting more and more researchers’ attention. A large number of (semi-) automatic construction
methods have been proposed. This paper thoroughly reviews the state-of-the-art (semi-) auto-
matic ontology construction methods that take text as data source. Firstly, this paper reviews
several existing representative technical survey papers about ontology construction that take text
as data source. In this part, the authors focus on the conclusions drawn in these survey papers on
ontology construction. Secondly, this paper makes a thorough review about the state-of-the-art
construction methods proposed up to now on ontology construction from two aspects. In the first
aspect, this paper introduces these methods from a global perspective and classifies the ontology
construction methods into two main kinds based on the dominant techniques used in the process of
ontology construction: one kind is statistical based methods, and the other is linguistic analysis
based methods. This paper introduces these two kinds of methods one by one in detail. For every
kind of method, its advantages and disadvantages are also analyzed. In the second aspect, this
paper introduces the ontology construction methods from a local perspective and divides the whole
ontology construction process into several sub-tasks: term extraction, concept extraction,
relation (including hierarchical relations and non-hierarchical relations) extraction, and ontology
formalization. Then this paper reviews the techniques used in these sub tasks one by one. Thirdly,
this paper reviews the widely used evaluation methods for ontology construction, and introduces
the lasted evaluation research results. Fourthly, this paper introduces several representative and
well known ontology construction systems. For each system, this paper ignores its technical
detail and only focuses on the sub-tasks involved in their ontology construction processes and the
outputs generated by them. Fifthly, the challenges and problems in ontology construction are
discussed. In the final part, this paper points out several possible research directions for ontology
construction based on some latest research results in the fields of machine learning and natural
language processing.

Keywords ontology construction; ontology term extraction; ontology concept extraction; onto-

logy relation extraction; deep learning
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R FR . SCERLS0 I/ TAF 5 3CBRL49 109 TARSERL,
J2 7 PR D) DT SCAS Sf R AT S0 AR A 1 A . (RS ) 1Y
J&, SCHRLS0 JWHEAT 73R 2 WK R RIZ I X A2 4
F2HJE T A0 18] 1 O % s S TR ) i
S BhiR) L Z 05 43 0 1) e 1) A 18 S5 % Sl i) B SR I Y
W& Z 5 X P Al T N — A A0 gl B
B 1 O 2R . R LAY AIF I 38 A0 45 SCRRLS 1T/ A A
(NRERSPIENSECEANVT IR SN Sk g (s e sSis
R A 5 6 25 SR SCME 7 1) 1) 2 UG &R

TR R, BETE A — PR EANTR B
FME S 43 7 (Formal Concept Analysis, FCA) 3k i
FIAS Py g 3 28 7 v 32 B 2 B F ME & 4% (concept
lattice) A AH 2 FIE - 76 SCAS HoXf 4 — > il JR 3 19
AREFH— 2 H =B T 3 Hormal context) , 22
Je He R OW 42 @ ) — oo 4 [R] 2 )3 ¢ & (partial
relations) Ifij AT ) b 48] 3t M &A% . HE &A% b AN [H] 2
WO R A PR AT LA A R S — A
AR & X 2 U s I B R AR R A A SR [40-41,
52-56 Jrh A A 5 . — Ok PFX 8L T FCA YA
AR T3 15 ) R e ) 3 e A P T S A L R T
BAERWE AT R 0e BT 1T /N AS 14 1) g
T,

.12 EHEEERMNITEL

G5 2 3T A A A 5 R AR AT I A 2
BFOTE RS X Ry ik,
AT H ARG AL B TR 2 o3 A BOR BT 2 8 5
ERANAREE SRR EFIEM. XEARIEF
A BB A AL A ] PR AR A B AR S AT TR X
PRI SE. HAh , — S0 1E T A O PR IR, AR TS X
i) M T SOREA 3R]V -] A AR A5 L A ) i i )
e A VAR 8 B 4% A 1 R e 3 AR A A i vk 1 3
A SEAR I - FEAR S 45 78 SUARH A (A ) o B o, AR A
W& DL MR & 2 TR YOG &R B X M A E T A SO
rh L SIS R U S S 4 T IR N B STAR A3 B R
AT LRSS BRI 3 S A (A Ty AR A o 3 i
TR T 4 THI A ) 325 0 BT 50 AR R 4 7 SCAS v 4% A4 e B
Z 8] BT AE G HR.

SCHRLS7 4t —Fh 3 T 1 A 45 11 (semantic
role labeling) ) 51 38 A {4 ¥4 75 . 76 At i1 9 J7 3%
i, C-value/NC-value 53 B 5 8 FH ok M SCA 4l
Hen] DL A O 450 3R P 1 20 R 3 Cmultiword
term) , TF-1IDF J5 ¥ 9 ] ok DA SCAS o 3R BCnT DL f
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A 451 8 4 A 11 BAL 1) R 15 (single word term). 7E X —
WP AT T — D8R Freeling Chttp://
nlp.lIsi.upc.edu/freeling) ¥ B 4% 18 7 40 # T B >k X}
iy 8 SORY R AT Ak B 5 9 4k B A B 65 ) )
PR AR TSR ROk X T A A TR AT
WU AR TE. RS AR XA AR BT,
KA TR AL Fh iR 2R DU L B i Dy
IR X a R A 8 VSN R SR s R e 9 U3 5 8 ]
WE& I Hh axX SO A O SR B — 4> 2R AL Ccon-
cepty sverb; sconcept,) WK R =04l . X4~ =0l &
7~ concept, 5 concep, Z[RIFETEH B verb; I 1 & B
KA.

TESCHRLS A 75 3k b A3 R 1 3B A R Y
AR 5 AL BT 258 0 g A SOAS A7 AL 3L 115
BN EA4] T 1) PCFGs ) 25 43 41 25 R UL B MR ) i
SIATA . ZJa AR B Al 3 A A Y 43 A R0 R
HEAT R A IR LA KOG AR il B 78 SCHRLS B i ik 1y 7
T A A R 9 PR EOy i — P
it Qe 7 o Mty = 8 DR KCIR PR o Vi DS O B i
14 44 1) B A R R R I 24 105 01 TR K1) 44
AT CFESCHRCS I M ANl 7 D AR g AR TR
TR B R 25 2R Z )5 LS o 80 2R AT AR (] 5%
Al B il IR T 9 A SCHR 057 BT 4 3k 19 T 1
.

FA TAE A 45 SCHR[58-59 TR A 28 1) TAE. 16
SCHRLS8 b A S ] — 28 AR TR 5 b L T A
X iy A SRS AT 42 300 M s B A T PR AR T L ATy
Br i) SCIF 05 by T A0 23 BT 2805 i 0 — > )
T A& AN B 1] B O R AT T A . R AT DL LA
R BEl S AT AR R A A PR & A R M S TR A OC &R
2. 72 B2 ORIz AEE B T e
28 3R e~ DU g8 il JBCBE 5 T TR R RO R A
o A R T T A% i) vk BIVTE A k 20 A 1 Jik Ail
SN AR T SR A AZ O B 25 LA
Bl A D G B R R R A T A SRS 2
e P ARE A, I 3 10 2 I O AR 7E SCHR LS8 I, A il
YBORT S 28 1l JBCAy 9 4 2 57 P A e A0 30 106 ABE A i
JRORRE B 1 5 28 il JBUASE B v f) B S 4R 5 0F R —HEL B
Je AEH T WordNet S 225 5 il U HE & b A
IO 5K 28 HEAT 03 S8 O B 5 I 48 0 AT AR 1.

TESCHRLS9 T AR b, A & 42 1 — Fh 2 T 3R 2
T SCAF TR R 5 IS H AR AR 25 5 1 S AS (4 e 7
. AEABATTAY 7 vk b (R S AR 2 T R Rl

B TH JF AR 95 1) P A T 00 45 2R L 0 0 D) 3 A7
chunk PR IR TE RN cis-a KREG. Z )5 .4
T e 18 v 12 {8 R B A ok i AT 1 A&
LR )i g, X EEH R UG PageRank 5% | Hits
B B R T A X A AT R RS B 45 R —
S T U ) 5 S5 ML R S B R R AE Dy e
MR S e R UE R AR R JE s — BT R Y ) i
BT (syntactic pattern) i it ok FiI ok X L 1 b
SBULR Of 1Y) O R HEAT WS R T I e 2 AR AR
3. 1.3 AR IS F 07 /NG

— kP ARG R R AR g Ty b
(9 AR T 5 A PR AR R AR V2 IR Y 3K AR
WU H 525 1) 20 A AR RE & LA A2 R RS2 IR OE &R
AAEESCOR AR AR FXETIEERANBRIES
Ab BB AR AEAR 22 15 M BRAR 5 2 s 2 o TR 3X 26
D55 SR A LUz Hgl i T A (6] @5k A ) 1
PR B A (A AL i, 0 LR X AR S ik = VR B AR IE F
AT ORI RN (AN 52 15 EUE (4R 1R S L BUA TR
JZ B ARIE o BT BORBORA B A sk (o B 24 4535,
b U A ) R A

Iy —J7 T BT B AR E AL R R X A
SCAHEAT TIRIZIR B 3 BT 18 5 5 F 5 A Ry
T3 AR B8 Sy AR A B v R A A A A R IR A Ak B
FH 52 5 1) 4 18 ) A AR B 23 A B MR A8 ) ) RS2 IR OG &R
A AR A 2 15 300 O Ry P ORG E HL B T R Y e X 2
T X A ARE AL BEOR Y e B T LA S
BB B AR 18 5 Ak B R 2 3% 2 O vk IO 182 i £
UE. HFG TR R X T — S/ NMEFE S (5215
W VHETE SO &l T k= 5 505 SR 5 A n] LL iy s
TERERY B ARIE S 0T TR A X RIE ¥ 2
D7 AR A AR XE R e . BE A s R 2 X R 0 X
il B AR5 5 AL BREOR € 2 7 i S SRS T AR v P
REMTIE AP 5 5 78 Ak P — S0 e R 5l ( 22 2502 T 2 i
Z N GREUE AHIL B 2R 1 5 Ak BRI 2548 58 51 1Y
U 1) SCAS B I QAR R AR A 5 BT B 1Y B SRR
SIHTER. T R S AR B R TE S B
s b2 2 301 2 BRI
3.2 AFEHEIRPENESERNEARR

TEATT Y, FATTHE A (A AL 1 rp (9 “AE 554 R
XA A R AR A A 7 1) AT 58 BOIR BE AT A 41 U
IR A X B TR AT A X 4 FRAR B AT BRIk A 4
PR Sy HE 32 S T e K 2 8 RUTE AR T il JBCEROME ity I AT
% .
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3.2.1 ARIBMIECE HEAR o8 H AT R TAEH , B AR BB E .

AT Cterm) il U H8 M A SCAS il OIS 22 5
H FR A< (AR T 5 78 1) R o 4038 A G 119 5 L B 488 47 i HG
IR AZ SRR (TR 2 AR A At o A e 0 — T
AL XV 2 Y B ARG IR L R —
TRURA AN R /D fy i LT L AE — S 2 A A A
b oRE W SRS TR A
FEARHAE. X FARTE B AT AT B8 2 5 50 . 0 7] B 2
H 221 7 BT 4 B A 1) FE AR IR A et R p, o
SRR i A B0 SUAS TG R AT — SE 0 S Y TRAL P4
VB, — SR )2 1Y B AR TE 5 AL PR R 288 Bl AR X —
AL AN MR RO T Uk AR 12 Ak (tokenization) |
Gy EEAR R AR, 4R ok — S G i s R 0 U
B FH R DEAN — 28 44 18] 77 0 19 4 T 988 B LA e 5 00 i 4t
I ) SCIBR R B2 . S 28 HL AT RS 5 IC 6 & 193] 7 41 LA
VESPINVETE: B3R N ORI DA I R & )
ARG ZEVEY TR 18] (9 5 10 9 B2 DL R 5 5 — e 1y
S B JE i, TF-IDF , C-value/NC-value % 4 K £
ez A e A8 SCERLS7 IR TAE A & 3t W)
i 3] T TF-IDF £ AR f1 C-value/NC-value 3% AR 3k
HEAT U A TE (At . 7R SCHRLAT Jrb 0 SOA Tk
RS AR 8 ] BE B 2P I AY (random walk term
weighting) J5 6 B A~ 18] 1 3 47 AL 23 L. 3X 26 AT
A SRy DL SR BB WA A R B T — AN 3R 5
N7 5 S [ ) G BB AR R, AT DA A Ay G AR 3 il i
R . ESCHIR (58 ] iy A Ay dt T A b, VR 25 4l
T — BTG S A3 T2 A X i A SCAR 47 i
PR AL I MRS TE ) AT R SO R LR
FH — S 18 5 2 110 e 208 0 0 ok 3 B 00 AR 7 i 128
).

S b TE SR TE (Al UL R L AL T F
— BRI B ARTE S T EOR  — SR Z R A R
HE T EOR WA w2 AL b AR AR ) 1 4y
Bl S — S TE A T Sl BB A TP Bz B BOR.
FESCHRLS9 T AR v, AR 25 1 e 0 i A SCAR 84T T
TRIZ B R 25 53 M Z 5 A AR 125 43 B 19 45 2R g Bk
Rl FEAT T A T 1 i 3. Al AH A T A W] 2 WL SC
k48,51 14F.
3.2.2  MEAAMIBUE FHEAR

AR ity IR A (A A g 2ok A v — A AN W] D B AT
55 o R ORI A A ) R il s AR R ) 2% 2 OC Rl 2
ST TEME S B AL 2 B (HFF S R AR T
A A A H 5 A 2 W b A s M S A e, —

Fedn A2 SCHR 57, 59-60 ] 4% AR, BF 58 4 1] a2
A4 SR 1 0 IR T B R R E & AR S
B[ 22-23 Jrp o M 3 45 22 AR I8 SO B G B 3R] B34
UL & AESCHRL6 1 ] A AR A Hdle 2 A P
SCARBRTE R B Fr 46 VR B0 T P AR TE Y tag SUARAE
BAEAT 8 —TE7E Wikipedia GURI Y tag #8241
ST — M. WA — SEAIF 5T X il IR A R T A
HE— 20 i UK L PRI 4L B T S ORTEAE S L
WAESCHR L58 ] /E 5 Bt 1 — Fol €0 880 AH OC 45 5
(domain relevance measure) 2 % £ — 25 45 35 R 15

I3 —J7 0 TEVF 20 W0 i o AR R R S 1 A (R A
FAE T VR MR R A K R R R I E AT SR 2R
B . X — aof B2 A A ok i — 25 20 B O &
(form concept) FlFp 1 #% & (label concept) P~ #F
g3 B HE & 1 F2 24T 55 A0 46 R BRI 1Y & Fh A2 B
LR I W AR BL B AR B S JERE B AT R AT SR T T A
B EEEF RN G- DAREHRE - FENH
PR R 3 7 HOOE B AL . e SCHRL62 )b WF 5 R
 K-Means 8387760 4 A SCAR ST RS I N4
A2 R R ) B AR i R Y 5 A TR AR R S T R
N WO e e R SCRRLA7 Trp A 38 4 B 2] SR 2R
KAV G A EHTRE ZFE 1
RUF 0 S AR R — DA AESCERL63 I AR
K H Chir G119 157 R 1H B ARE 5 H br 65k 48
K IR IR Ge i85 3Rk P g HAE y H AR AR b AR
AT REE. TEAL AR TR AR SCHRC 63 R B — A
W& 2 P e i A SO B OO 2 1) — D R AE
R A A 2 TR L R . A SCERLS 1 e AR R
FHE2H 2L S SR 2R S AR AR B ) R 3R SR AE — R TP
JSCRH L P M

BEAh b A7 — BERIF 5T B — 26 2 A 7Y BT IOk
B AT RE S R IR — Ok UE X R IT AR
PER 3. 26— AR 73 2 R & b B 783X — By B AR AR
BE—AS OB AR T T B L 8 5 — Se AL A% o
T3 DA e — 28 1 SR TR 5 Ak HI 7 2k X A bR 118 R
JE U S AR IR A A o SR MR R PR A L. A
X — B B B ME G — B E SRR AR R MR R
23R 43 T B A L AR b R X — B B A
AT 3 PR R R B S B AT w5 T 3
i WordNet. 3 28 J5 2 9 AR 58 LA AL 45 5 4
M4 AR 24 2] T H OntoLearn™™" . #E OntoLearn
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Hh B e R AT A S P (domain relevance) 140 d5 —
P (domain consensus) M\ i A SCAS H7 $2 HCAT 3R
WA, S R R IERH LS WordNet $2 4
G BT A A . &5 . 8 WordNet 9 5 8l
T R IR R F S AR A AT A L A A Bl A
A2 DL SCHRE2 . 68-70 145,
3.2.3  SRAMIBUE AEA

2 ] 1 06 R Bl B AR AT 55 oh o) —
ANTT AT 55 A A v i) DG 28 B A il R MR A ) 1Y
BRI AR A DA MR ] O R R E T A
) e A 25 TR E T A A R B 48 o . DRt HE
KAMBORAR R R PR EEN DL —
FBOR T ME A TR 19 26 R T LA A3 W P2 2 IR e R R
FRRKR. BRERZIIBN FEAEFEEMEZ
(i) A 37 S K T 3K o 23 U 22 B 00 W] il R Sy — il
“issa" RFRZRRAW A Z RO TR R
A E MRS E XL — L HE L LER
B, 1) T3 26 ¢ & B AR 17 2 O & 1Y il I
A RE TR A MU B S AT A B, R R R 2R
07 . AESCHRL71 b AR 25 R — Fh ARy CBC
(Clustering By Committee) (1) 38 35 J7 ¥ %5 il BL 2 11
ENEN R S =S

AR )2 IR Z Bl 2L L0 )2 O O6 &R 1 R 4
Z 1 SRR 2 RO R Y 0 ME DL WA o 5 RO
JEJZ IR RS TR RO FR M & = Bk k. .
XA 2 UG AR IO 2 AR (A AL 1 5 g A 5T
() — 300 A BUAE . R B AR iR AR Z IR R R E
Je LT RNESE R O3 B 5 R AE OC R AL A XA
H B BN O — A AR U A AT R R IR R RO
R WHE R, I HOAT LU R0 H ) A M g & 50T
AR AR & 06 R AT HONIF bR 1. TEAR 2 IO R I
24— SE PR 2 1 B ARIE B AL B EOR Cn ) ik 4y
BT RAE 53 A 55D 18 A 6 Bl 1) TEU3 L 0% & i 8 55 TH
G BRI AE . AE X SR Z RO R b B il
0 25 2R LA AR a] R R O — AN JE BN concept,, ver,
concept,” W) =JCH . X4~ =0 £ R & concept,,
Y concept, Z A A7 A£G — i ik Sl 3] verb; Y€ 1 5%
F. 0 AESCHERLS 7 Jrb o V2 R F 2 T 08 A (0 b
E I AS A 2 7 1. AEABATT A J7 6 v i A SR R
B — ) TR bR T & D B T AR . TR
Hefl b, — S TR F 2 R g B ok RIS
AR K FR. R TR R R LR KR ENTE %
PR TR G B i Z S PLiZ G 3l

LN R L L N I PN P SRR ~ R N
Sl A&, 205 . 4R B W HE S W] A% O 3l
— B WA R = oAl HAB AR TAE AT 2 I3
k[ 47,49,72-737].

— LB 5E A GE ek AR A TR g Sk B AE
BORIEAT R R, 7 SCRL61 b fE E XL T
“Co-Occurrent” 3 28 UL} “ Subsum ption” Wi Lk £,
TEXS“Co-Occurrent” X Z5 WAl B 4 & 19 % &
RZ— WP 2 T & A& A L L Jm 1 T
ix s Ak Jom e o — R DL A AT R S AR
Jrrh, FORHSE P RG] A L U AE B DL SR
SEBLAE A LB 22 3B 2 (D) L (2) Prors.

max(logN(¢,).logN(c;)) —logN(c;.c;)

d(C,‘aC‘,): N
logN i —min(logN (¢;) s logN(c¢;))
(L
¢1(C,”Cj):(178Xp(7d(f,’9€j)))71 (2)

AR N (o) 278 X I HE & A9 H B AR
L CTE SCHR L6 1 ] 3R 705 A, 25 XoF o AR 22 1 &1 S 1Y
NEO N ey e) RARMERE o e, LB B (7
BRL61 T rh 2 7 [ i, &5 AE 2 o F1 c, Y 181 SO i A
B0 o N 22708 T A & B R A5 .

T Xt “ Subsum ption” & Z& 1) il B 3 — 25 I A
FERTTFAEWIETE P 2 N TN il [ <2 ¢
“Subsum ption” 5 Z B HKHE = (3) s,

sCeise))
pleiles) Zs(c,,cj) )

AKX sCee) R RS JF IS

EPE R LA A HE 5 K= (4 Fros.
sCeiac;)=A¢,(c;isc) (A= ¢,(c;oc;) (D)

AR, ¢ R R (O E R, ¢, &
BRL61 T 55 A —Fh X (2) Y 11 53 1 T A0 52 A AR
JE 5 5.

AT EARE SCERC61 T & w9 5 kA e T —
o R ) R SR ) 75 o JH 5 T R AR A MR s 1 £ e A
A T PR S JHCO T ) 5% R 2R B SRABLAY T ¥k 0 R S
BRL22-23 TR 4t i AR O fg g Oy 125 1 SCiik[22-23
8 G ZR Al BT v A o ot e e R T Y
Fofr AL 2 P 5 R 0 3 30 295 2R 6 AR A8 43 T %o oy 24 8 1Y)
KA AECHR22-23 IR AR T H R b & T
UL Rl 1B AR oSNNS SR e SR U LT = NN ol N G =5
LR,

AT —SERIF ST B e S B B 5C R T T A
LA IO 325 B SCR L 74-75 J b, Sy 1l B -
IR KRR AEEE MG T — LB T AR O R
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1R E A Z e ¥ B s R L R
RGN web v K BUS AT RE 22 19 43 5 &6 40 % 1K
K AR BYIERL. 2R 5 M4 9 51 5 heml AR A K 4
VA P A Xk DR TR I DA i A R T A R A O R
I Ja BT AR G R AE A SR 5 Rk b iy Fe s AN
DUTE AL ] LA L 36 B BB A R G &R LR 2R
1BI5G 2 il USR8 1 0 0 455 SCRRL 76 1) T AE.

A — BE I TR AR O ZR Il IBOAT: 55 B 6 Ry
— N RAL S TEX DT ST BT A AR
S ATRE B S R BB PAT T E L. Z e DL —
Xof AT BEAFE 6 72 I AE 8 0 A A 4328 B AR DA A %K
o 42 IR R AT Y & R RE AR Cn 3R] 6 A AR BE A
PE LG R Sof-idE 85D I T3 26 RR AR R 1 3 43 2K
B, & Ja I H— A0 25488 (i SVM B KB 55O i
TN, IF TN 25 i 75 30 09 85 80 Sy 397 189 43 25 H s 41
BC XTI 56 R 2R AL, I SCERL77-78 1k @ Tk 2K U7
2. TR 45 € — i B 9 bR U R8s i T4 1 3%k
T VAR AT LI AR AT 14 0% 28 il B S L {5 1 A
I A T I R A AR 1 1 2 BRI X 28 s | g
.
3.2.4  AMIEHUHE FIHA

— R Y AS (R AL Y 45 A 55 R DL — R AR
10 5 HEAT 0 LA e R AT AR TR L R AT HE
A BT R R A A ] Y 2 RO R S e
SR PAR R ORI fE X — AT R, — T
55 (R AR T AR 55 B A e dn s il s i R
TR S T — 25 M sl BBy Al 7 ARE % D) S ok
FAMBC AL B AE — S5 TAE T AR B & AT
55 FEANE A R AT W LAY 2O A i S MR A T
K AP EL Pk ST L 43 AT . X RS B AR S
5596 Z Al IR rb i AR 4R G R N A TR A X AR
T AR — AL B A AR TE B (form ontology
TN 2 18 3 Bz ) R bk o 8 il 3B f AR S AT AR
(] 14 ¢ 22 LA —Fi G 200 5 SXEDHT A 2L UE iU 4419
AR W SCHRLS8 I AR JE T X — 28, HME & il
52k RIS 50 ST B AT I B 4 DL — b ) )
T B0 B A AR B B Contology mapping) J5 2 4H 41 il
Ge— ) — AR SCERE6 L o i 1T T — Fh i SR
BB EA N BAK. SRk A R4
B SR A — A A 1) T B L O R — A A A
ST AR IR 2 R P 1 WP L AR A
SO PSEY DN B~ S DR EN [ I ve 7 N &5 =X (V<5
T AR IS4 5 SCHR (48] Hp FH 2 1 7 2.

3.3 HEXAEHESEXFE

B LT P B A R R 1Sy KT AN IR —
B A B X A R 7 i AT A A Tk

(1) H4 Ty 3 X 378 ol ) A4 o 2

ATE B2 75 20 57 19 ) BE 0T LUREAS 7R 4 0 7 43
R ST TV R I D7 i RO T A Y O 12k

X TN TR A O S IR L AR DG Y
OI AT EEA LA WR I AN T B W SOk 47 10 Jr ik
J& FIX — 28 AR I b A AT AT 5 A 1
FH I 9 5 3l 47 AR A B X T S A0 0 1 B
T 2 F B — 2 5 R I RO DG i IR s B R
DS B0 7 AH B 15 Pk BE T A (9 A AR 25 L
SCHRLA0, 58 1 75 v o i 1 T R 3 SCRH O 1) A1 38 ¢
I WordNet. 7 SCHER57 1) T AR, 7 & 75 24 4
14 PG BIE 25 3 1 38 SR b i F R

(2) A 1A He) 8 JUT 5 1 S AR 2 78

HR A SCHRL79 B W A A M4 2 5 2 i 5 2 1
BRI AT LA AR 3 2%

@ 5 Hg AL B - I % 5

@ PS5 AL B < A Bk 4 SCRR 5

© TCHA B 2 48 &S SO TEIR AN 48 %

AE I Hh o AR AR A A A A A BB 7 28 8t ]k
ENENARE e Tl Nk R & AR AR E N N
25 A 25 A B v i AR A 1) O vk R A TG 45 AL
B A AR Y 5 vE. A0 SCRCA7-48,57 158 T AR
AT UH 45 2 T T 25 4 B4 HE AT A 4R R g, T S
Bk[22-23,58,60,78 4 AR W] 9 45 g ffi FH 2F 454
R AT AR 2

(3) BARAR AR BTy X

HR A B bR A A 38 B 2 W] R A (A A Ty ik
43 N HE HARA R (19 7 s i o 501 2 A AR
PR HARAR G k. X F )5 & 75 B A e — 2k
A AR GE IR, A g 0 H AR 2l i B IR soR 9 7
(14 75 2R o 1 B R RS H bR AS . FE A e L ik
FEP S e R
3.4 AREMETMGTGE

W] A5 250 b R A R T vk R AT VAN — B
ZHFGEF I ) R 2 — . SCER 28 I A (7 T A
PEMN R HEAT 1. SCERC80-81 1434 T AR I AT
Xof A AR AL 25 SR AT VT 05 BT 25 A S A JE B
FEAS Jip ) 28 [0 R — R U S AR PE A AT LU EAR
AR HEAT  SE TN PR S T AR A B
A
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BT L A8 PF- i 322 MR SR A B R PEAR B
F A A B PEBE . TEX R IT P, S IO —
BN 2 5 0] DL o LR P Fb 75 ok PR B —
AMBIPERE : (1) PO /A felt 17 %5 A AR 2% A
O A BE Y 728 Ak o T T8) 4 b 347 XoF B AS 425 )
Jiadet 5 (2) B AN [6) 7 v A At 1) A 14 Y 28032 7 v il
i O BGZ N A A R AR 1 R TERERY
2 S 117 1] 22 b HO A0S 107 A 1A 1) P BB A 7E SCRR (25 ]
A R TS G AT 55 0K DV A A 1 AR £
HARTE AEF A T — A v [y g S 400 A AR A
ZJE AR TR R R AT R (query
expansion) ” 1, 3 Ll F iz A (R (47 A 0
A AR BEAT AT R PR S5 AT A if 45
8- 283 A 3 B - 35 [l AR AR .l 5 A ] 4%
TET A 45 2R R PF H i b 1 AR K rh i A 2 DL %
KRB UER.

BT AR B 5 WA 225X T iy g A i
AL & B 6 28 5 B 38 03 I R AT VAN X T AR IR &
WO R R DE A 48 A R A E A R TR & F
B X T A R VM, AT RUEE XA [R] B 1Y 56 7R 43
SPEH T I Y HE A 38 L A RT3 e F1fL

HI T 50 — R AR TE M 5 12 5 4RO it — LA
FH XA A B VR AN B DR T S BIF 53 3 A/ e R T
55 2RI 7 25, i1 TR DR B UM B R
AR B PR RE 0T LAAE 7 it o A (] B9 AS (A A
FT7 L AR H AT AS AR g 5 AR T 2
. An7ESCRRL 2. 22-23, 82 J45 MY BT 52 AT vt (il
P T w3 |3 FLRAR i b A R B IF A
&b,

AT Y AL ATV 0 W T A A R A [l R
F AL 48 ORI AT AR BE B IEAR. T STk 61 ]
M FHZEL T Recall@k 1 Precision @k 1 )7 E4E N
AP I 1 bR 7 SCERL6 T v Al I 3
W18 45~ AP@ 20 ( Average Precision at rank 20),
RIS F i — A FARE & GE T 2R Geki th O i 20 425
RME A HERRPE. R IXAEPEAN AT S 2 X T —
AR R — 2R RN R R . X & 56 &R T
fireb SCERL6 1P R FTA IR A XA T
LE 1S () N S () |

Recall@k = (5)
|Q‘ ceQ ‘Smuh((;)‘
Si(e Smn )
Precision@@/e:L 5 Ce) M Suruan () | 6)
QI k

T LA, S, (o) RS ¢ 19 top-£ -4
MZER,Q FBRMEEES M Swwn () W 7R H L

KREAEG AL RESWEL TR L
Recall@k Tl Precision @k [ $F 4 J5 25 Fr 15 21 (1) 45
SRR AT R T BB S I AR G 1 LS e

3.5 ERMAKHERSEST

TEA T o FRAT TR A 28 25 T JLAS A A A 2
ARG AR IEPEX S AR R0, AT E & T
LRGN IE IR N B SRR e 25 SR I R

(1) GRAONTO

GRAONTO" 2—/~ 4 [ 3h 1Y 5 T & #4450 38
A AR R G5 3 T A TG 45 4 SCAS AT
AR . % R GRG0 T 1k 58 BUAS TR R A Y
F WAL 55 BRI

O SCRY AL B, 7% B Be s 5 B bR SR 6 1Y
SCRY K B 5 Ak Sk i B2 25 R T B A 2L 45 IR IR
[EEEE U2 P R R TR T N E A TN
Bpg it ok,

@ A BLSCRY B TR 3K — B B, 15 R PR R B —
A SCRYER s Bl o Ry — AL T R A 4 s AR
IR ARE Z 18] ¥ 56 2.1 [ op &5 05 23 R b
TR C R AE SR LR R R B T kR
F T SCRS R /INA T3] 170 385 B8 1) 5 ) s BT AT SCRY 1
25 8T AR AT T 0 —fk Ak 2.

O ME & il B 3% — By B A A O b R
(a) BE T RENLIE P 0 AR 1H ALE 43 B, F R P — A
ARIEHDSF H bR S8 R s (b) B /R 1]
BRI R 4y T 47 B 1 AR o SR A [R] 1 /S
KB —/NREB R RN — DA &

@ KA FE. Fe T E B 5 R — & S TEXT I 1Y)
THOBHAE SSRGS R R
IUAT: 55 B 48 kg SCARY B v 1) e A B2 84T 5. 2 )5
B— BN S KR SR LR B
PR 5  1 SE e o A T v SRR M Ry Bl R 2
ZJa A ah s o ol s SR IL A AT AR 45 45 o5 AR L
7 A SR HE A 25X 44 1) W) — 2 0% F K i . 2R
2O Bl ) R AR 4 45 R ] ) EAT B A A O
FE LA I G 0 hia) kg s 4k 2 T4k AR Rz R 1 F)
2O Bl R I A2 A AR HE G ALY Sy 44 3 L 2E T A S A
L 6 2R AEIZ R R IBOE SR v v 2y i) K il R
K FR 1 A o T 08 42 1) 45 1) ) B R Ry 6 R T R
B 1) MR .

AR E R G M T TRECY 54 4 UL &
— M 670 f ok F e Bkt (fixture design) By 3C
PHEE A HEAT T 07 B A B6IE. S2 0 45 SR B R L HE Sl
(M ERR A IR ) 70. 8 %0 A2 A7, 1T 6 R B F1 {8
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292 50, [A] B, 3% R G0 A 7E 3 R R 1 Bk 9 4R
(10000 f 3C) AT T, SEg 45 R R 2 8k
T FLATIE N I 2R G 1 M RE R R T B

(2) CRCTOL

CRCTOLS* & 53 A — A~ 5 7 A 45UAH 5 1 3C
Arh BRI R ZREUTHED
A PSS He R LT 07 1) Ak B R A3 A AR

@O TRy FAL B 2% B B, — A B AR E 5 AL
T.H Ay (Stanford a4 5 13 T. 2 3 1 Berkeley i9
Ay B ) w5 DR HE AT SORS TR B A A\ SRS 1 B
A BT ER B AR 3 M DL R A v R A

@ WA X — B B F R T Sl il e ik
WS PR T R U 0 O . BRI - () A
R4 b S BORTA BAR I Dy 44 1) B 4% 1) TR 1 208 R T
(multiword terms) , 3 ¥ 1& 1ffi 1X & £ 18] A 1E ) 7
i) B 2R 45 e s (b)) X T8 B Y g — A 23 R
15 # F — Rl FR 2 “Domain Relevance Value” ¥ 1F
PO R R TR 5 B AR U A 5 L A K
B T B E 1 2 38 R 8 S B0A ot — DA K
M.

O KA. %R G 745 & DL BT ik LA
“JalyC -] B (lexico-syntactic) ” #8553k 4 B |2 Wk 56
R AZRG T W E LB T 5 A s IO AR [R]
I, — 28 )5 e XAy 5 A4 HR UG 50 B0 ) A 70 el BB Al —
B S R AT 2O R I X T AER RO R
AR I, T2 R G T Ak T ) i a0 A DA SR A T
FRIZE 2R g A SR P i B gl i) 2 ) . LAz 8l ia)
s IR 5 20 Il 3 56 08 17 194 44 3] o 32 17 20 1 0%
A —JLHA.

@ AR 25 8 R O A% il I i) 52 A
Jo AR 3 R 8 =3 5 Oy e 2 ) H AR A 1A
Ml S5 3 R AR S 17 B4 1 TG o SRIBONIE At BB B 2 Y
(e NS E X R ENOE v SVLE =2V S
F T B 1A 4 A Z 1Y I 4R L T T SR AE
HWR A SRS 25 M HER KR E L H
PRASR I HEAR S RE S s HU L (AR 2 OC R kAT
KEY . WA KRR EZ S =0T 8.

RGEITREMM T T WAEIRES T T &
GEMERERY IR AIE . (1) 36 [ [ 55 Be A A 1 42 Bk 22 i
SR (1991~2002) SCR 4 & - SO A & JE L
104 4> html SCF, B A SCHF AL 85 29 1500 A~ a5
(2) =R T R ER A H s 46, Hefd 75 3542 F 3 303
BB B AL S FRUEAS A A AR LT L
608 ML, 725 — W B BHE & b, BF g

11745 N2 AREHHEE T 200 E N H AR A (R A%
&L A G R A IBGE R A B Y 144 A B 44 7]
WAE MM EIMAR] T HAR AR S E S . £ i
JE ARG S R R AR B T 271 D ORR. R T
ZA I E s 4R CRCTOL R ge 3L i3] 1
150 M E IR HEA K P LS. X T RR KR &
RERUER R A 74. 0% 1 X FAER R KL R 155
A HET 2 69. 404,

(3) Text20nto

Text20nto " Jg&— A 1] LI SCAS B v #E 47 A
AR R T B 2 TextToOnto™ ™ T A iy
TR 32 2T REASE e DL K A R A A 0 e R A 4]
Wr

@ SCRY TAb 3. Z B B ) Ak 3 S A G bR d ik
(tokenization) , 1] T ¥) 43 . 18] Pk 5 1 L 18) T 38 B &5
283 X L fRT B A0 2 TS L i A SCAS B A% OB B
1o I 220 BR B s A% OB

QO MESIE . Text20nto SLI | — 28 ] T PFA
— RIS H bR O 8 T 125 JRH R R T AR
(relative term frequency) . Tf-Idf, 4 . C-Value/NC-
Value 8. X 637 fi 75 b K 9 A g 0 8 Bl B ) 2 22
URYLE R I

@ KFZ M. Text20nto K FIA [ 19 7 2 il B
AR AR BARITE

(a) Subclass-of & &. Text20nto LW T JL
BLAYF FHOR 54T subclass-of ¢ #& Hl A58 0% A0 4%
fili ] WordNet | 7 45 0 JE47 il 3, SCHRE S5 ] 4
th ) Hearst BE2VE 712 SCHRL67 1R A A9 I8 & X
FEEE. 2 )5, R A SCHR[86 T3 iy 7 Bl A ) 4500k
I A B i 25 R kAT 5 JF

(b) Mereological & £&. Text20nto % fH 3C ik
[87 ]5R I A9 D Fi 45 X i 17 Mereological 3¢ £ 4 4l
S il B3 1 A I DG AR TE T 7 SCRS o s 30 4 A
WG TT I AE A D OC 2R 3 A KR =2 —. TRl
WordNet g% F 5 3E 17 % 2 Mereological 3¢ & 1Y
IR/

(¢) Instance-of 3£ %&. Text20nto * {3 T 41
RUBE 1Y 7 i B instance-of & &, X T8 — 4>
& Text2Onto HHICH —E M BN XFEE . Z 5
K FHSCHRL88 1B R F Y J7 125 047 AHBLBE 31530, A {8
JEE e AR X Z [8)HF 72 3L instance-of K&,

(d) Equivalence 3¢ Z&. #ll instance-of 7% & —
FE 3% B A — RS I KB B 3CLOF
AR Al 7 A T SCRZ MR A A RLRE SR T e 3 22 T
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R HAE equivalence 6 .

(e) General X &. Text20nto % & )2 1) 14y
B2k 42 B — F ¥k 7 85 1k HE 2 (subcategorization
frames) , I 4f B DL AR TE 7R ZHE Q2 by LA A 6. 2
JEi » 3 G Y W E S 3 3k 0 U] R SfE Ry general
KEFR. WL HEZIE 0T -

(1) transitive, e. g. love(subj,obj)

(i1) intransitive + PP-complement,

e. g. walk(subj,pp(to))
(iii) transitive + PP-complement,

e. g. hit(subj,obj,pp(with))

B, e S UCHE B AR AE 2 hit Csubj:

person,obj: thing, with: object) ¥ fix 2 A= B 4N T &
LAY 2 & :hit(domain; person, range; thing).

O HEMARHERS

BR 7 EWA AR 3 DA R G Z AN AR
B hh— ARy 78 T EL, 41 OntoLearn™®" | TextStorm /
Clouds™ " (ASIUM"" %, 33 BUR Ff—— /49,
3.6 /I %

NER 2 5 B P FRATT 0 TE S 3 A 5 A R A A
Fay S AIE 5 A A7 A 1 [R]85 LA % R o mT e 19 WF 52 7 ) sk
17 20 b, JATES & 3T JLAE A AR 4G 1 BIF 5 19 d5c B Al
XA 2 9 P BIE S AT B B B Y O T A AR R
R B IO SR T B AT 58 15 3 TLARAS (AR BIF 5 11 552 B 1 40
PEAT HOAE, OSSR ANk 1 .

®1 CHEFAXEPNAEHERRART @B S ZEHFRTIVK LR

SRR

U__.
=
==
&t

5 0 A7 A6 1Y 1) 250 AT R 10 F 5T D5 16

- VAR SOR) A S B AT A AR

SCHk[28]

S IS SUI U R

- DA AT S AR B AR R BT

o DA S S BB A B D 1 % RO e ) 2 AR S AT AR AR
- AR AT 5 T B A A R SRR R R ORISR
- TEHEAT 0 2 BB AR R A BEE T v Qo I B0 0 9 A 2 DA R 5 R

R AT
HHRL30] . REARENEATH M 2 F 3 07K K2 3 O o
B AE 10 (R 7 3%

- AR F AT LA LR A VR U 5 SR AR A TE i T Y Sk

* ok X O X|[x ox X X %

— e w o =

CAEA RS R b YT 5 TR A R AR — e SR 2 IR AT A L I L AR

*

AR e T 1 B 2 8 I 2 20 O i AL R 1) B Bl Ak 2 T T T 835 )

CHR[ 52 I - !
KHs2] U B K2 5 TR — 553

- B A WP AR PR T R A o

SCRRL33-34]

- A3 E A B AR R S EOR R AR ORAS PR T I Y 2 WS D5 1.

O = =W Do

SCERL29]

e~

- R T ASCAR AT A A B T O S AEAE— AL AR R O R R R
L CYRTA AR A R B IE T B AR M EOR O B AR A R B R D SE A AR A

Hy i .

ARZ 7 AR 24 WordNet 45 g A Ak 18 90 4R B8 IR, 5l ik WordNet 3R HU— 264 I 59 8 2 A

Be R Z S Z )5 - PR L B AR AT I R 0045 B f 5 19 H AR A .

LR AR LT B S8 A A B AR R BT 2RO ik B P 2 5 R DORR T R R

O O Ox|& 4

ARBOH L A BE & LA RO &R

i B — A5 B TR AR R AT VA B 7 Tk LAE TR R 5 1 2 AT A

3CHR[31.35]

o ILIZ A AR VR A EAE T SR A B S M A 55 AR L ) 3 L )

- Z AR L REFR A A J5UAL.
k(361

- A e B P A B R o R IR A — 8 ) A AR G R A S B SOAR T AR D il 8 e B
- S web S50 AR 1R B 5 SR AT SCAR R 24 o) B A R A 7E B AR I 22 5

CHR[37] L AR B 2 ) Ak T B B B B

[SCR= ESUREN SRR I |

- TR AT 5 A A S e AR AT P AT A — A SR AR A ] A

L OO0 O 00|« &«

T R AT SR % "R KR BT S IARL X7 IR X BT S AR A BIE T S 5 N 73R X A IR AEAR KR R AR AR s OV

7 % ] AR SR A7 AE.

4 BB EHkE

MR B 3 A7 T AT LA Y S5l JLAFR P BT
XA ARG AT 55 BEAT T B IR A BIBE5E BUAs T
—E MIFFFERCR . INF 1T Wa] LIE . — 28 Z | A

WFFEE TR R B A B 2 B 1 AR KA WF 5 2 8
(AL AT — L6 AL 5 ] LTS SR A7 7. LE A0 22 550 1 RE 1Y
ARG 5 1 9 B AV ol A 22 L 22 BT TR TG T
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TG A AR 1 B () . — R VR AR R AR S —
Fofr s PR SE AR LR R A A B — e AR
SE . E B A BUAE PO 28 2% b SO HOHE B PR
23 3 B TE A — U T A B A AR
F18 J P S5 A R 2R A 2 A T O B 3 T X R A
ARSIV 1 DG AR A AT R R R B L L T
AL R UL OB Y RS AR L BT Y T O 2 R T
IR B A 1 X 07 SR 1 A AR T S B g T A (1] 2
ARG 5 BRSSO & AR R i 2
A R P X S8 B A L R O 2 0 B A Y
KFR N . S 3 SR B R R AT AR A
— PR BRI J5 % F Ho i T 2 2 A (AR
AU T3 A HORE T IZ A & R b i B R R AR
S TR I HRE G AR M A B S — 8 0O U v AT
B 2 RS A B0 i 1Y (biased) 45 2. SCRR[82]
B A B )T I ) s AR R B
“GETHlds BT X P SEBR Bl e MEE T A
SRIE AL 1 B WA F S 5 1 H T g AL
R E e N R B S V2 R 1 R Rl - % o TR
1M H. s WBIEFE R ) BE IR BE R X GE T Hl s e
AH G 328 1Y) BIF 58 A 2 DR X IR A3 T 3 1 F
FE. PR AR 58 0 6 R AT B mF T o AR 2S B 1
BT XS BRI L BT i — 1
TR BRI A B R RS OC R SCERL92 14 T
— I TR SCOOGTBR W AS IR 58 36 07wk AHAZ 7 1 B
s AZ AR GE R B bR JF B W8 BT X 81— Ak
1% B 5 3 ) L

55 AR O R I B )L H R TE A AR
WF5E b — 8 07 05 2 52 i AR 40 40 % X 1) 2 5 T T
o A TAMCRER M5 —RIER . kRN
O BR BT gesE. X TR & . THE BRSO, — 1]
% LG AFTE PR — A0 g i WA B oA
ZA T SC NSRS AT I B A B i 2 3 A =22
B 78 1 5 28 78 52 B N P R B SO E A AS A E
7T 326 Fofr i SCAN ) 2 P A0 R b 522 i A A7 552 B oz
s PERE. PR X T E A Bl i) BT E A IR G
F o WA IH BT T 1B [a) R AR T > i X — ) AR 2D 9k
WFFE & BT R 1E.

CHENNN T RV RERSIETN QD NG RN IR
I [ L. TR 22 5 A AR R g 3 ¥ 15 3 1 AR (AR
JE— R AL R 25 R CIn L 1 TR AE R e A R v
WS B A LU R sl in i T s i A DL — A
FEAREERGIIE A4 . XA RIE X BRI

LR MR 75 B S AE — R 2 SUR P BT B 1 s
PE. IR —SEIL TN T A AS AR S 5 3k AT LY — A~
AT O TR Y 8 (H 2 S8 L AR I 75 5K
TGk AR R HUAE RO Hh 8 A7 AR F 3t P9 T 55
TE [ Bl A AR T 150 A B R B R A 24 i 2 A A
FORB T AnfT B 3 A ROt R BT A TA
PRAG S O T A PR 2 R 9 S P il iR T B —
TG 100388 14 [ L. A o SR ) ] 2 ol P AR
AN ] G 2 B SCBR G L RV R DUAH I R TR 4R
AL NF R A ML & L 75 X 4R A i R TE
AT AR B LA s AR A B 903 S AR S 1Y
{1 0B [ Uik o 42 5 i B ) 5% AR A BRI 55 (HH
HIT o A (K S RIF 5 AT 3o 6 ] Jl i AR A7 2 405 114
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A A AL SR FE AR 5T T 10 LA e B TS
F189 25 BT AT o o ) % o ) e kA 3 R
A DLFEAT RS L 52 HI AL« i PR RE B8 A8 1R 4 9 AR 44
Mt gy s OF B R A AE & DL K O R R
T St B SR ML o7 > O 1 DL R AR A SCAS %
T 0 A HE AT A AR 1 BIF T A0 SR 23 R AR AR A A
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B AT FORYE HHTTEA A 2 P AR S
L 2 1 1) R e L2 g A DR R A S T A A A £ 1] et
SRR RS b 4B 1 LA 2% > O kAT A AR
T A B A [ AT MR A BIR A AR T R A R
AR AR T 7 oK Z ] 1 2 O 5 LA A R N L RP AIE 4 4
AE 15 TR 14 S bR FRAE =22 18] 1 2 J& . Z BT WF 98 & AT
il R b T PR A [R) R 1Y) D7 R AR AT A A AR K Ry BR A
AR fefF 1] A B AR A P 1) A e T 3 JL AR 51 2 R
FL) 2 R IR BE 2% 2] (Deep Learning ., 0 R % &
2 M (deep neural networks) , 3CHL[93-99 D) i K
i FATAT R R b T A T R AR TR ) T R TR
JE 2 S BRI T b il g o ) — PR 2 AR M 4
S5 K T 4 7 A ST B R R R R R PR AR AE. TR
AR A JR AR T LR AR S ) A2 E B —
FRRAE il 52 AR 2 o) B b 2 4 5 Se il 42 )5 19 R AE
AR B ST R B AR B 3 T 4R T 0 2 B T )
AE. TREE 7 ) B0 B & 7e IR A & i Ak 31 U i A
TARGF AR WE IS EATAE B AR TE 5 AL P 4508 o it
117 A BB ER . R IR 2% ) HOR i ke B 2R
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FROEEFE EARARZHG 1. X & TAEA] iR g
B MR EE 5 K B R E 2R B AR 7 56 B, 17 HL AT LA KR
FEETOAR T SCAS B ds v 2 ) A4S B BT B S R
PEFEAE (word embedding) , Bt /& 4 & M R AE W] LA
S BRI AS B e B 38 SR o 7R S A
TG R AU 55 AH OG0 K R A 2BAT 55 BE R EA T E
22 FIUR BE 2 2 HOR AT T 0F5E, IR LIS T AR 47 1 45
SR B an Sk (100 148 F — A s 05 #h 28 B (Recursive
Neural Network) #F47 5¢ 5 73 B M BF 58 s SCHR[ 101 ]
8 FH %45 FLER B2 A 22 B (Convolutional Deep Neural
Network) 5 #E47 SER & R 19 43 5% . X SEBiF 55 1
AR TRy my S 00 45 L TR BE 2% 2] B R S e T
TE DR 0 B B A AR Ay A S 0] R 0 17 HL A 28 KAk
e, o TR JBE 2% 2 R AT A 1A Ay 3 T B8 K 23 I R R
ARG ST T ) Z .

5 s B I HUR BT 09 R 25 A A A i A 5T
FEAE TR S JUHAE AR S R B SR
A 2l 3R B A AT 8 T R0 RS g A — A
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[a] 43 e & 3 BY 5% RS A, MIAS (R 2 P Ay 56 R 4l
BUAT: 55 AN ) o 7 R T8 35 1 O R 42 48 00F 55 o L 11 AT
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WF ST FE b Y AR 3 A O AR R A
KR ZIndl SR DL R O R I 3 R A )
B, ZJ5 X 26 ) & pl e O 2] B 28 5 4E 2 ()
w3 A R A s ) b PR R Y DG R R I T S S A )
A REAEAE B O RS AL. InAE SCERL 102 1 AR B
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attentions. Among these research efforts, constructing
ontologies using text as data sources is being a hot research
recently. Focusing on the (semi-) automatic ontology con-

struction methods, this paper makes a thorough review on
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the latest research results of these methods up to now. The
main contribution of this paper is to provide researchers
following five aspects of comprehensive information about
ontology construction. First, what is the state-of-the-art
technologies used in ontology construction? Second, what is
the evaluation matrices used in ontology construction? Third,
are there any representative systems on onlology construction?
Fourth, what are the problems and challenges in ontology
construction research? Finally, what are the future directions
for ontology construction?

To make our review clear and comprehensive, in the
main part of this paper, we review the state-of-the-art

i

ontology construction methods from a “global” perspective

” perspective, we

and a “local” perspective. In the “global
classify the ontology construction methods into statistical
based methods and linguistic analysis based methods. We
introduce these two kinds of methods one by one in detail.
And their advantages and disadvantages are also analyzed. In
the “local” perspective, we divide the whole ontology
construction process into several sub-tasks: term extraction,
concept extraction, relation (including hierarchical relations

and non-hierarchical relations) extraction, and ontology

formalization. Then the techniques used in these sub tasks

are reviewed one by one. In the third part of this paper, we
review the widely used evaluation methods for ontology
construction, and introduce the lasted research results about
the evaluation methods for ontology construction. In the
fourth part of this paper, we introduce several representative
and well known ontology construction systems. For each
system, we ignore the technical details and only focus on the
sub-tasks involved in their ontology construction processes
and the outputs generated by them. In the fifth part of this
paper, the challenges and problems in ontology construction
are discussed. In the final part, we point out several possible
research directions for ontology construction based on some
latest research results in the fields of machine learning and
natural language processing.
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research topic in artificial intelligence. This paper’s work
would be of great help for ontology construction researchers.
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