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Extraction of Water Conservancy Spatial Relationship Words Based on Bootstrapping

XIANG Ying, FENG Jun, XIA Pei-pei and LU Jia-min

College of Computer and Information, Hohai University, Nanjing 211100, China

Abstract At present, the following problems are found in the extraction of water conservancy spatial relational words in the
process of using water conservancy domain database to construct knowledge map. First, there are few water conservancy object
spatial relational words in the database,which is difficult to meet the needs of query. Second.the relationship between water con-
servancy objects is complex and it is too laborious to rely on manual construction. In order to solve the above problems, firstly,
this paper extracts spatial relation words from professional high-quality water conservancy official documents to form seed sets.
Then,it expands spatial relationship words through external dictionaries,and combines corpus to extract water-related spatial re-
lationship words Syntactic pattern. Finally, through the generalized syntactic pattern, spatial relation words are extracted from
large-scale water conservancy text data,spatial relationship triples are generated.and then used as seed sets. Repeating the above
steps can gradually expand and construct water resources. This method can obtain a large number of spatial semantic syntactic
patterns and spatial relationship tuples from the corpus with a small amount of manual operations,gradually expand the construc-
tion and eventually form a dictionary of water conservancy spatial relationship words. The word dictionary plays an important role
in expanding the knowledge map of water conservancy objects and improving the accuracy of intelligent retrieval.

Keywords Relationship extraction, Water conservancy field,Spatial relationship, Knowledge graph

_— SEF TR (3R AN SCR T A 28 A A5 O P AR R 4R
PRI AR R AR IR S5 .

IKFIE B R BE WU K U, N R e B TR 5 X BE A 0 K R 1R T3 3 AT 34 7 B2 b 75 K R X 42 i)
AR S ) R, R A HLERR A (S B B, KR MUSESTRISE R X R AR B 1 K R AT R R a8 T
Al — SR F R K R R R or B R R B R G ok R B2 2 L SRR R R i A R — R HOR RN R
S B R AR TR . F R X — AR G AR T A 14 G A i ‘fi{ﬁ'ﬁ’;““lfi’%ﬁ%m’ﬁkijﬁiﬁ»:lﬂ] B KR R R4
7 VC Bt o 52 BT B K 2, FBUR RMETR REBAC, WA G R R AR L L E AR B 0 8T 3UOR R B A 4
Pl 2 JH A 2 1t ] K ) ot 2 A 0 S TR B L R TS ke R ) A3 S AR R 5 B A Wﬂé P I AR A TR A ) S i LA

i

PR H Y .2019-10-24  R4E H I .2020-03-20 AL MMATFHEALA TR (OSID) L35 £ 4 L J7 ZAEf 3R IBURh e 05 B

Fe T H < [E 5 E G BT & R (2018 YFC0407901) 5 [ 58 F 44 B} 24 75 4F & & T H (61602151) 5 TT 95 5 A 3C Ak A1 %2 Wy [ A 3 v .0 9% By T H
(XYN1702)

This work was supported by the National Key R&.D Program of China(2018 YFC0407901) , Young Scientists Fund of the National Natural Science
Foundation of China(61602151) and Jiangsu Collaborative Innovation Center for Cultural Creativity(XYN1702).

W AFAEH D8 (fengjun@hhu, edu. cn)



132

Computer Science THEMEL2  Vol. 47,No. 12, Dec. 2020

BEATZ A L LR A,

HT T K RIAT Ml 09 47 5 DA TR A 7K R 2 SR o il BROK
) 23 1] G R AFAE — B 55 B RS M C RRBAEAE L b —
& ATTUES =S| S - S &/ S e (P % S U
X — 25 R AR s B O iR AREE N T i AR R Ok g
J1 WL A SR T AT 1 bR TR B KR 48 0] 56 F
PR e B L M LU T T U B OHE 25 [8) 5C 2R A S Ak bR i B0
RN, T g b WA 1) R AR A AT B
T A 3D T A A 3t 2 A Y 5 TR OGRS KR G R R
T s B T 2 #) A s ] O AR 26 A O 2 T T A9 A B Ak Jy i
HEAT T 1] 7K ) XoF 5 14 25 [A] 0 SO 22 S L 5 ) A o AR 47 g e 14 1)
BCEAT OC R R YT FE . FHCE TR SCRE Dy 23 18] 56 R A Y
s iAl L L7 (B R P b AT A i) . a0, i 5 R i D BEOC R R T
oI ] E il ORI L 7 SR AT R 2 B 1 s e 4 A sl iR
TG 2 R A 3 ke K A K R 55 19 P 8 KA K R 5 )
AT SE R PSR CIPEOR U R i DRI (B
VLA ke BRI RS s e R BEZ VA T BEAs 28N AR 4
X AR R 45 55 SR A7 25 18] 7 A #0045 r) B3, DA i 52 3K )
23 [] G 22 3] 19 U 5 42 B, DA R B 7 2 (8] i S0 7K R die BE
IRAT ),

2 MXTIIME

% BB (Information Extraction) & M [ X 5 SC A
IR AF B A 275D, (F MBS & 3 A X4
A T G Z Bl IR R, v SRR RO B Y 2
IASCAS R S A A S Wi 4 PR 45 N4 SRR B IR
WL, A THE IR A REE XA E R AR ER T
PR 48 B SR ] (938 SCOC R RIS R AL, SR X R F
Bl DUE R N 3R =0 (LR 1,6 %R, 500k 20, o st ik
1SR 2 J2 48 SRS A, 50 R 2l R WA~ 52 A TR 56 & 14 1)
W o & F AN OS2 MTE R Rl B =T DR IRE B

Schutz 2R, 56 Z2 3 RO B 2 14 A0 1 34 3506 52 1A iy
KRAAT ARG KA =Jnd ., S5 men
O Z il L SR AR R I T A e 1T B A A AR AT B
AN [R) B4 R T T A A LR R N B AL B A . AR S A AR Y S AR
K F AT 243 R 1 8 06 A LA B T i o6 R A,

(D AEGEE R A = BAE 55 2 BB E Al U E AR C R
X % Tk AT 5, 7 TS i O R 28 I R i B A Y E AR
RS, R EA AN NN k., WM ER
MUC, ACE™ ,KBP, SemEval., 1% 4t #l#% 2 > J7 ¥k 3 5
et FR R = T A e 4y v 4l A B] A9 R AE ] o, 5 58 i
T A 4 S A T A D R AE ) e 4 b T TR R 45
g LU LR SC R . B THLER 2 >0 0 07 138 3 0 R 8 Yy
B8 2% 20 B30 1 0 4 G FR 1 ML) JL A 1 Ry 43 1S ) AL s B AR e 4
TiE  F5J5 T FH 43 28 28 0 RN S AT ) J2 75 LA 1 LR

(2) 180 6 F A L TF i =X 00 2 il O BR 1l 56 38 28 sl i
b, PRI E 2 FE T A0 AT AR U1 SR R L i e] K 45 58 1R 1 ¢
F I LR o] 48 A Al AL B AR SCAR R, Xu Y
I AR AE A T 250, S B T U8R A 318 1% 56 R AR, IRt (R
T 1 77 12 00 s 0 DO S, R T s 2 2K 90 ) 90 I i A JE &L
M, KRR T R R AU RCR

R B T vk — B W R < GE D v N T Y
% I ERAREARBOCCAR LR Bk AT — B E
RFAIE 5 B TR U B 7k T 5 K R B SO Y e B
FREE B R A BEAS B E A B IBCECR . A i SO E B IRGE
AT PR D A 9 B b 3 R U 7 A S A 4 S T 5 R
F O TR S h , TEER N s A 3 T RO T

B O R IO 1 3 AT BootStrapping ™ 5 ik —
Ay 3 7 — 6 5 R SR S 0 46 T SRS I R R B A
B T T R SRR BB R R %7k
PAR IR A N h 2 5 A0S b T R B M. {2 4E T Boot-
Strapping Y5 ¥ 7648 B — 58 5 19 0C R I, ARk T 4k 2542
P E 2D T SR B S RS TG W Y O A i IOy
15 58 MR SCAS 38 A G L Sk U3 - il BRSO AR v AT g
FAEMRFR . RIT AN BAL AT T S AR I At aT L3S RS
W38 A P9 206 SCAS 7R T i AU B RIT 5 vp O 02 . SR T, i
T IT AT S A Al BUR AT R A e M 2 R 5 AR SR 5 R Al
TOAA FE AT S — B 06 R A IBUPR VE AN AN R v L R I A5 757 BT
R HE—LRFET,

A SCHR M R O AR Al RO 1R 8 T A A 1 AR S AR R
. IR B T B R A A R AR AL
3 A&
3.1 BRZEMIE

25 (6] 56 A BCRY B AR 5 A il SCAR ok R S A TR) A9 =
[P S

AR 3C & AE A 5 H B T — T 1) 2K R AT ol 9 725 T 56 2 4l B
R G EEX AR 2 SCCAR AR 25 18] 56 & = T0 4, DL BxT Bk
ARMAREE R AR Z M2, ZRSE ERAR. B
Ak BRI  ARIBURN T AR AR L 25 (8] OC AR AR T R A e | JRUAG R
QBRI B A e A 5z A A L2 (AL O R IO e . AR 3
TR AR I 1 BTR

E[E R R M T R

.
—————— tommmm e — ==

|
|
[ ERRRER A -~ === - J :
N v L
g |y [ | ko | e | zrx |
Tk [T [ RBA [Tt [T xRwa [\ REE
\

N e

Bl 1 AT HESR
Fig. 1 Framework of proposed method
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13. return AbstractPatternList
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Fig. 2 Flowchart of spatial relation extraction
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