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Information Extraction from Chinese Research Papers
Based on Ontology Similarity
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(School of Computer, Anhui University of Technology , Maanshan 243002, China)

Abstract : Information extraction from Chinese research papers based on ontology similarity abstract as many research papers appear on the
Internet, it becomes more and more important to extract paper header information and citations accurately from these papers. Presents a
new information extraction algorithm which is based on ontology similarity. The key point of the algorithm is to divide the row — ontology
samples into positive and negative instances, extract the most appropriate set of row — ontologes by active learning, and then retrieve the
correct pieces lie in them by using the reasoning mechanism contained in the ontologies. It can get header information and citation from

these papers, which assist the semantic searching and storage. Test results show that the algorithm is more precise than other approaches.

Key words: information extraction; ontology similarity; semantic reasoning;active learning

0 5l B

B RSB 5T B9 MO B R A B E B
e, &ttt R &R NPT OB S X EEANIXH
BHASCEG R BB AR R M B . BRERBHERiE
XHITTHAR G B, AT LA R 48 2R A B X i
X, 3RE R PR R SCHER , T RS 3T KR
Gt TAE. IOXHTI BTN RS X BRE N H
BT RN URRAT R R E MR BRE, B
DL MBHBRE SO B S BCA BRE AT I XER A E
EENTRMNE.

E A STt A TTRAR S B RUR T T AERIRY
B9t SCHRL L) PR IE S0 3 2 U0 SR U 98 303K 36
fEEREIXEE. XHk[2]1R AR ENRE R ER
oA BIASAEAS SN B 28 58 R A0 15 BBRHEAT H R

Y B #8:2008 - 04 - 23

ELWEH TR BAREE S T R VB E (2004KJ053ZD)
EEEM S BQ982-), &, HRAWA, B LR L, TR
HAKEE BHEBGHER, 8, R BRI HE.

SCRR[3 1A FI9UR Ontology BLHYMES R A 7= A= g9 HLI
X SCREHATARE ST . X418/ A EAR R A
T BE 77 2 SO s AR T | OB (5 B SRR
HICERA R R, W85 BB 5 SO, s
B, SCRR{1IX45ISCREE AR, Sk (4] R
X5 SCHEL, T B A X IE SR L TR T . SCEk[ 1]
FISCHR[ 2 T80 R 2 IE U Rk sUB AT T HOR S A (B IE S
FIRAAR BRI — R F IR O R MBSO, A
BERTHEZ BB R, XFIRYBETHEMLES
HSCRHIHE SR RS B A5 UE B BT 5, 40 F
AR ARREEE S, HEL EHFIEFERAN
ERMGXE, TRERRWEZFTEHBRT LRI
ko

1 fEHER

TEIE X Web 1, A ERMEMARNES, ik
HREE R E m;&%%ﬁﬁ’*ﬁ$m&mﬁ
Fio XHERA WICHERN OWL A E#RET, &



- 204 - HEHERE KR

ERCE

T X ITCEEE A& ( Document Metadata Ontology, B FR
DMO), B 1 8/R T X TTHI\EAEMER, B4
48 X, AT LAV AR & e i R L 2 B B9 R 2R, B AT L
AL,

H1 DMO#ERH

2 EFFRGHESRNRKE

{5 B HBUR B SR 7E 5 AL 3 (Natural Language Pro-
cess, NLP) FI A T BE (Artificial Intelligent, A1) 454 #9
R, GEREMBAREETEN A PRHBUL R ENE
Bo BEGHRLRNEBUSHILRIERNFLE, T
U BEEFASYE RS, 4t P aEamt— 20 F .
EE R BEE A 2 Frs, %k 8 EBRMN _E#M &
Fp G50 B G54 46 B RHBIE SCHEAT SR S5 1 43 #T
REMAARKESE 2B WA EEES. SRR ML
ZEE HEESHMESZAMXE, AFE—- P RBER
BB THMNOAZEIEENE LB AIZFRE,
B B TR RE A R #RET OWL #1TH#R
FERAL , FHERIERE S BT — B B TE LK
REMH. :

EEMRE Lyl Sk —p BB S
SRS | R IR N

B2 RZERBRAELE

3 ETHEBOERESHE
FHFESGEH 2 B B U X8, AR hEUT

BEA—EMEE, BRREVEMS T, E11EL

F—EREESH. ik, KEEHIE ChinaE. fF

H MEFHXHEREE HE REF RS0
XEETHR. YR —RAPHE R KT Eme R
M, LI BUR BN A S AR TE 2B s 2~4 4
NE%,

WA RE BB E A XA
NLP T & ,XH R Gate 5t XR 3T
MRREMEST . ATHRALZRRERE
IRFHXR, REE B MR BER,
BT FIE X Web F A& B R
EEAEEAXHHETHR, Bt E
S wFRA M EOINE A, H
W3] 85 R B R BISR Msc o, e E
AN R ESEI TAE NI FAEN
(Support Vector Machine, SVM), T
TERRX SCA B A R R IR B B P, BT
R REGRBAEKAEXTER
PERIE R A A (R BEAR, X o R A 1k
ZIAUAER LB LA K LB 2 [/ Y
KR EHEXH, Bk, 7T LR A SCER S5 ] s S A i,
AINEFAREEHE X RLFROAEEMEE,
3.1 fTREHUEITH

ERFMNFEEEENSAERE, FEITH 2
AR R A E AT AR EBIER R B,
BRIE A M4 EARRE A B . — 2 F AR AR
BOTEAME; TRETAMEN R EESHRER, A
R AR R BAR BT, SUP R AR — R B

W:A,BEFMTAE, ¥ A,B 48, 84 R
B:A = lay,a5, a3 0B = {by,by,, b, 1

BT A M pLR 8] ) 41T A, B 43131
BEFEE, BN EUME C,OBR C = A
U B = {eycarc B 7, € AREB,n <
b+ m FTA{k A, BRELIERAY = C,B” = C,

B Ta = {ty,15,,1,] WA" BINERE  H
4 G J3 DMO ) 3 ia 4

FNERE TA® BHEFENT

(1) IR ¢, & A% o 7 DMO FR 3|, AP
7 ¢ BT A, 18 ¢, Fic; 7£ DMOE X UE N A
R#%E, M 2 = 0.8,FM ¢, = 0;

(2) %k ¢; & A, B ¢; 7E DMO H#AH M ¢, =
0.5;

)R c; € A, B coi BAFBHIE A
BH,W ¢ = 1;

(4) ciciv1 € AHceen € B’% CiCi+1Ci+2 &
AFETHIE A B F N ¢ =25

(5) IR cinicivz € A B cciniciny € B ¢; =



%129@1._ ; %

M T A MRS B9+ SORHBHE SUAR B3 < 205 -

3.

B Ta MTH B9E,TTE A FB KA Hawg 1
HRAREITE, ARWTF:
Sin(A,B) = Cos(Ta, Th) =

ZTa * Tb,

ZTa * Z}Tb?
32 ERHEIMERESE
TESUASE B, 3% 3 A TR BRH T4
A MBS BRI ST FUISE D, A —1 Nk
RERAEA )z, & XETEXT « MIFELSR G
1) H y(2), TATBRESER Y y(2),z My ERH
BEAATHP(x, ), WE NN N P(2), WTE
YIZREE D B3I AR A R AP BRI B R 2
7(3[7]:

(1)

o} = Epl(5(2) = y(x))*/x] @
o} = Epl(y(z) - Ely/z])?] + (Ep(3(x)] -
Ely/z])*+ Ep[(3(x) - Eply(x)1)?] (3)
FIRPBERERR N

IV = Laf,P(x)dx (4)

K@) BRTEBMAN = BT, I8
RN BE M. £ T W BIRREFE—NHHTF =,
(18 Y s E M RBIGER (2, y) WIMAVIZRER,
T E of WS IV B/, BN B RRE /NI
W, J5 2 o RAEMZE, M o REHNT 2.

o} = EDU(:: »lad/z] (5)

WTER & IV BUME, BEHE S RER

P(3/z) RATLAMER o2,
3.3 HREFTEHR

AL RBIDE A NI B RE, 2
I BEERIT

1)k H NLP T H Gate ##9 ANNIE X1l 5 344
BTHAUR A S LR (T EAREFRE. S X
BF HHEMEPE).

2) RV A BT R — A K, R 1T iRl Y
JRFF 3 2 LA R ARG B, R AT A 1A

3)IEYIGR SO 0 BT A A R TS BT Ak
B IS R A

MBI E B, ERER RSN
AREERIE., EEMIGE EIGXA N E
Hlo

BRI, —MTEA PR R, X AT
TEA R 5 R AT A B 3 o 0 B IE B B0 75 A0 1

XA — A RENSCHRS, BRI L B R AT

(DT RATHRERES

()it E % T A A ST BULIAT 4R
EA RS BIRA PR S HEBUE BT A ERES .

Gy EMRENT4E, Ed BTSSR
BAE N EATAEE R, R3] 2 M RFEA T
FHREIX b NEFIGTERBEEHE— 0 BIR
EAFNAEFGXESET k- BPEES) B
%&Kiﬂ@f’ﬁ%%b&ﬁﬁzﬁﬁi*?ﬂlﬁE‘J)‘C?HH??E
Gk,

()R —AIFF AR, A MR EIIZRR
AR B \

(5) DL FXA SR B, BE BN EAT A
R R

M EBRRRTT LUE ), Bk RS RA A
HEENURZFEABIIMAH. X MRRNUES—
MEIWTERRERB BB ER, 2R
RBEFRNTT, PROQONEROTHRIERN H
B XEBRN T FHA ARG R BRI TE
BEH A B AR N, W E R AR RNYT .

4 MEREIR
- 8 T2 Message Understanding Conference,

MUC) R {5 B R R R SR B ST A R0 B ok BRI i
HET—RITESH RALTERRWELH
BA N, BBREHNEERE N No, RRERHER
B EX Nin, BABEESE Re RBUSHE Pry:

Pr = Nco/Nco + Nin,Re = Nco/N

L ERIEAERT , BLEIETE 18 Prf0 Re, R R0 LB
MBE, RAEME— B TRTLLER RAGZS W ME
(&1 FE) #7000 EARD T

_ (# + 1)PrRe

@Pr+ Re
AP ARETELRESHHEN LE, BHEE

A 128 172.30F BRYEN 1, BpX — & —HER.
Mo B2 R RS R E PR R TR
VA R ERRSCRERETR. K9, Bk
TR B BT 600 5, 51 3CHHE 1500 & KA GATE -
SVM 3/ 77 =3t 88 &£ #4170, A Gate 1 H9
ANNIE Xt XAS#ATHRE , ] Wordnet SR 1H8 2 MAZ
EEIMEME ., & SVMASEH L, AT LibSVM,
X3k TS B BE A, 18 600 5 A 400 B
YERVIGER, T T B9 200 B0 MRSk . X EIE
FTFAT4 A8 LB 19 P 300 305 B AR E B SOk
(21572 A B AR b B iR AT 1B SOTUMER , B



- 206 - HENEARS R R

%18 %

R RE 1,

XFF A S0 T M B AR EE R, 18 1500 A5 i
1000 FAER VN RB R, T T B9 500 & 4E i iE K .
TRV REFESX B B3O 48 B R A SCER (4 1 BT IR O B
A b B AE AT IE SO, BB LLE 2.

Al X AHLLBRER

R XHRI2145 %

UL
: Pl r]F]l Pl r]F
E7301 0.972 0.984 0.957 0.914 0.846 0.878
= 0.986 0.947 0.963 0.921 0.823 0.869
By 0.978 0.915 0.945 0.917 0.820 0.87t
Hedt 0.975 0.935 0.955 0.918 0.814 0.865
HEZR 0.998 0.982 0.990 0.958 0.914 0.936
wE 0.989 1.000 0.995 0.973 0.978 0.975
PSS =3 0.979 0.939 0.957 0.922 0.901 0.912
PESHKE | 0.987 0.968 0.981 0.963 0.956 0.959
XEARIFES  (0.998 0.997 0.998 0.978 0.981 0.980

A2 PLRXIILFEMBRLER

S SRR XHR[4145 5
P [ R | F | P | R ] F

e 0.988 0.973 0.980 0.904 0.842 0.872
PR 0.986 0.945 0.966 0.891 0.816 0.842
T 0.998 0.982 0.990 0.958 0.914 0.936
s 0.954 0.955 0.955 0.862 0.860 0.862
B3 0.998 0.982 0.990 0.958 0.914 0.936
G 0.998 0.997 0.998 0.978 0.981 0.980

MR 1R 2 WTLUE BT 05 B R A
FIER2IFCR 41 Brij i Bk . AKX AN
FHATRRTRAT A AR LB T3 A (R AR LB, AT LA
HER B RBRAR R

5 HBXRIE

SCH R BE T 4 A 1B 36 Fox — IR,
3t — R T A AR O BE B P SO SRR E B FE X
FEEMR k. RERLTFWRNE, A KER &
£ TR UG M T ARl SE B AR , Rl A AR U
B, INTETH 2 N SEpIg A RARRUERT, B B E &
BB, LA B3 & PR BB R, B —
B FEIT,

BEW:

(1] ZFE.5% 4, %05, % X TREBE RN E SR
U1 HEN TR 5 A,2002,38(21):189 - 191. ‘

[2] Z=HA,ZEH BVH. %5 2T Web B THTITHE
ERMBOTE]. SRl B K448, 2007,35(12):13
15.

[3] B 2,AF%.8 B,% —HHYET Onology BIfE
BB L] E VLN FREE ,2004,21(8) 1155 - 157.

(4] BEE. ETARRRCTICTHRER BRI 80tHH
Hl{5 8.,2006,22(18) : 304 - 306.

[5] Xavier C, Lluis M, Lluis P. Learning a Perceptron — based
Named Entity Chunker via Online Recognition Feedback{ EB/
OL].2003 — 02. http: //www. cnts. ua. ac. be/conll2003 /pdf/
15659car. pdf.

(6] kaEksL, BRSIE, FHER. B TIE RIS X AMEEER
#HJ]HHEN TR SR ,2006,42(17) :165 - 166.

(71 RS ST, EEE . BT Esh¥ I B D /RAIRERRY
XA BB )] BRI K] ,2007,34(6):74 - 77.

[8] Yaoyong L,Kalina B, Hamish C. SVM Based Learning Sys-
tem for Information Extraction[ M]. Berlin: Springer,2005.

(9] ZRF BESL, L3 FRMBBRSRI]. HENLT
BY5RNH,2003,39(10):1-5.

B e T S B S et S S T S L A ae T S S

(E#% 202 ®)

L-Ri TS

WRTIB B W%

B4 AEAEEARE
ERTHIRCR , AEERBNBREFH—THER,
LWRIICT RS HET DSP IR ER BRI RS
SCRHMESF, RERE AT 8 RS, RET 2T

R FRRTR

SEH:

[1] TI. TMS320DM642 Video/Imaging Fixed — Point Digital Sig-
nal Processor Data Manual [ M]. Dallas: Texas Instruments,
2004. .

(2] Z=HFEK,E K MAHE. TMS3206000 RF) DSPs RHE 5
REFIM]. 38 2 iR . J650: s F Ik HARAE, 2003,

[3] TI. TMS320C6000 DSP External Memory Interface Refer-
ence Guide[ M]. Dallas: TI, 2004.

[4] TI. TMS320C64x Image/Video Processing Library Program-
mer's Reference]l M]. Dallas: TI, 2003.

[5] TI. TMS320C6000 DSP/BIOS Application Programming In-
terface (API) Reference Guide[ M]. Dallas: TI, 2004.



