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Abstract

Abstract

Natural language is the main way for human to express the spatial cognitive re-
sults. As a most commonly used natural language, text is also an important resource of
original spatial data. How to extract the non-analytical and non-explicit spatial infor-
mation has become an urgent problem in geographic information science. Research on
Natural Language Spatial Relation sponsored by NCGIA Language of Spatial Rela-
tion program focuses on the study of human’s cognitive mechanism on space by
building semantic mapping between spatial words and GIS computational models. By
far, the natural language query on GIS, route description in natural language and ex-
traction of Chinese text spatial relation have become the hot issues in geographic in-
formation science.

The previous research on GIS natural language relations is aims to selected spa-
tial words of natural language and spatial relation description of limited grammar, i.e.
the “description-resolution”mapping. And in the field of GIS natural language query
and route description, this kind of limitation will definitely lead to the poor perform-
ance of spatial information extraction in text. Hence, a GIS-oriented integral frame for
“description — recognition - resolution” of spatial relation in text is proposed in this
paper. After introduction of the basic techniques in Chinese information processing
and representation theories of GIS spatial relations, this paper studies the a few effec-
tive ways for extraction spatial relations in Chinese text. It includes the following four
parts:

(1) Information-Extraction-Oriented representation of spatial relation in Chinese
text

First of all, based on the analysis of the spatial reference frames of cognitive lin-
guistics and the characteristics of Chinese text spatial relation description, this paper
proposes two levels of representation of spatial relation in Chinese text and the con-
nection effect of the context-restricted termimology on the researches of spatial rela-
tion representation, by the comparison of spatial relation representation between text
and map symbol systems. Meanwhile, the researches of this dissertation and the pro-
gram it belongs to have been oriented. And then, GIS-oriented representation of spa-
tial relation is analyzed in three different aspects, including expression, classification
and termimology identification of the spatial relation. As part of this study, text im-

age-schematic structure and term mapping of RCC8 type not only can be used to effi-
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Abstract

ciently support the classification decision of spatial relation in text, they can also pro-
vide the basis of the resolution after GIS spatial relation extraction.

(2) Language annotation and analysis of spatial relation in Chinese text

Based on the SpatialML annotation set and criteria, this dissertation uses GATE
platform to conduct the annotation of spatial relation corpus. According to the charac-
teristics of the geographic gazetteer corpus, this study extends the annotation of the
combination situations of geographic namd entity, and designs unified criteria and the
identification criteria of topology relation in geospatial descriptions, and by experi-
mental corpus statistics, analyzes the syntax characteristics in spatial relation descrip-
tion and the indicative property of spatial words, which lay the foundation for re-
search on extraction methods.

(3) Approach to spatial relation extraction in Chinese text based on rule

By building spatial words dictionary, according to relation template and match-
ing rule, this dissertation studies the ways of spatial relation extraction based on rule.
Firstly it captures spatial words using BootStrapping iteration, and configures the se-
mantic parameters using semantic relevancy computation and semantic similarity
computation; Then it generalizes the instance template of spatial relation by sequence
matching technique, and manually concludes extraction templates with ANNIC. Fi-
nally, spatial words is collected with OntoGazetteer, extraction templates are modified
with JAPE regular grammar engine, and spatial relation extraction algorithm is pre-
sented base on rules by means of extension of matching calculation. Experimental re-
sults show that, as for Gazetteer corpus, using spatial words of different parts of
speech as word seeds, choosing varied feature vector, getting newly added spatial
word by BootStrapping iteration can achieve the highest accuracy. It is effective to
some extent to configure spatial words semantic parameters using semantic relevancy
and semantic similarity computation, however, because of its universality, much ma-
nual vertification is needed. As for specific text of spatial relation descriptions, it is
effective in extraction to semi-automatically build spatial words knowledge base and
adequate grammar rule.

(4) Approach to spatial relation extraction in Chinese text based on SVM

This paper studies an approach to spatial relation extraction based on machine
learning by choosing the best Support Vector Machine in the relation extraction.
Firstly, it introduces Statistical Learning Theory and SVM methods, and analyzes

their two characteristics of being applicable to spatial relation extraction, including
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Structure Risk Minimization and Kernal Function. And then, it discusses the instantia-
tion methods of spatial relation, and the building of feature vector and extraction
process. At last, by the extraction of mission discovery and recognition, it shows that
discovery of spatial relation can be conducted based on SVM.

(5) Application cases of spatial relation extraction

This paper briefly analyzes the application patterns of the spatial relation extrac-
tion in geographic knowledge base building and Scene Generation. Moreover, it dis-
plays related application scene by text-driven geographic knowledge base and re-

building graphics of spatial relation.

Key words: Spatial Relations in Chinese Text, Spatial Words, Automatic Extraction of Space Re-

lations, Support Vector Mechine, BootStrapping
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595 RAM, G (Ege-Yolk) Sk R AN i X Bk 4h 55 R 0 J7 11,
B — A E XU & AN 1E A B0 (Bgg) B3 (Yolk) FIGRE (White),
FL4r % LT SE S X X I 5 43 LA R X 8050 4 AN SE T 4 .
1.2, () il (b) WMILBEREM, T (o) FIRIBRNLLAERLRT
%L () RCC R ME— T 5 .

All complete crispings yield:

. Vi (a) DR(Buffalo,Leeds)
“7" Buffalo

e |
S (b) PP(Buffalo,USA) | (c) PO 1,species_2)

USA _ 1, o
| or DR(species_1,species_2)

K 1.2 “Egg-yolk” #iX!th RCC KM ANHf &

Tr K R TEAVERA 8] H AR TR B AR RIS % A b H iR R, WT 8
EVENUE B PR LR . E RRE SR AT 0 A . PR SR e e H A
[ 0077 1) K R Ao e A R A T R 500 RS 1o ik 7 1 5 R0, 46 Y
JiTs INTT1a) 7577 )X S84 2 R B AT JaBEAb M BE S ok ik . A BRI (/b
YRAE (MBR) BUED) FIHETERIAY & I he it H TS BN 56 H 07 1 R A
R, P HEIR J5 ) B LB A AT F O R (KA A0 ) 5. Bk 4h OPRAm

4



F1E %id

(Oriented Point Relation Algebra) **, DRA (Dipole Relation Algebra) %, DCC
(Double Cross Calculus) P, TPCC (Temary Point Configuration Calculus) 7
BRI DUBEREE A B AR B RS E A BN, A8 %S 2B B AR (R
Bi5) BMELRMIRZRTE; JUKANSEMERN, AMIIBHEBRREE
KA URMERZ R TT 0 AT A SH B, A1 B FR2Em N (3
0 BB I B SR AR 25 1R 7 0P8, AR R T4 40 36 2 AN L1 A4 JBE A 0375 B8 £
Hbr, 7R RRRAMNTFELE BB S ERRE, UK BRI/
BIBEES . I KRRZEZ AN BHP), Goyal FRAETREMN T AXRER
(Direction-relation matirx model) KRR 717, Wil itH HiFFZEAETN TR
XA ERELE, TSR BRxRARRA KT, MRS R T A
HRZREY (B 13), HABERE. DRNAE=FGTHER, BUKE I
AEET KR, W “HRE” (EP). “ARILEH” (NEP). “H#” (CP); 9 MIRK
FXER, W “HREBLF” (EL). “FRIHLF” (NEL). “H#iast” (CL); 9
MNABHFRER, W “FKEHBA” (ER) “HRILFIHR” (NER). “HIIE” (CR).
TR F RN Z MBR USSR, 7577 m) X R R X% MBR LA
WET B, BEL M. BB RXR. AR RXRREI LR
FIHE, WRIEED “—FEBNXERRBFL” XRB/HE BRESHRH
%R,

NE

€

\E N | N NE

L]

SE sW 8 SE
@ Fa WA xR () BTHEGURHMXE

B 1.3 QAR

PR RARTEE N EBUR, BFEKICHER. " XEE., Z2UERERRLSE
R AR AT R B A T R PR BT, K K 4 4 O B S P R AT AN R
BRI AR LR e RS R REEER, W@diE. $. &,

5
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RESTHEHLNESREEY, BTFERANNOEE, EHTEAERTUM
AR AR E LT R B—MEELNIE (close) FIE (far), XFF
REARFET AR IR KRBT RNE SR, 7RI FMEREEX
AR, WA AEZANER: E (close)s EH (medium). & (far); B4 HEA
&4 1RIE (very close). i (close) #H24 (commensurate). & (far). fRiT (very
far), XEXRKNFERENN. EMN. A, FRBEXRRTUEIER—F
SEHEE.

Fl—REEE T MR R AR T X R LB R FEEHERLRE, XK
K “HES4ARE” (Conceptual neighbourbood) ¥, &AL EG B THIPNERRY
FXRMER, IHEHUETE. B 14 %5 RCCS MR X R SAHAM!
B aRnmib X R, DRENEBERBSELNEE (F X, FPUR
Bah) HEHER, B4, ENSEEERT R KIEEESSEEPPMHHT
KAREFER, TUHEEALRE. FaXRAESMERNERKE L, B
B5m “HRIE” BaEFEFR “R” R “db” HRSEIE.

c |

EC
TPP | PP’

PO
&T
NTPP EO NTPP’!
A

& 1.4 RCC8 M-S mE
1.2.2.2 =5 81517 HY3E X AR st

BT TR ERREFHEAMGE. FAEERAE, EERESTEFESF
LA, HRERFHIKRSEXRNEES, B “F8 (Cross)”, “#
A (Enter)” %, FRAZE)iE3 (Spatial Predicates). Xt @ RLFHAEM
B, TENFRAAREAEENTRIE N, FhRBE Z0E S BT A
A, REEXGEGFR S50 (NCGIA) B “ZEXRES

(Language of Spatial Relations)” JF4fi#)— R FURME & 708 i & 32 =% 8] 1K i F1

6
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GIS MR A 978 g, MRAEXFEEEAMPLIEY, /BT “ARE
X E*XF (Natural-Language Spatial Relation)” K& .

25 [A]181A A SO FER AL EZHIH R T Mark FRAMSLR
FERR T “the road cross the park” KX EAAREI &SR F LA EIE X, &
FIRIN KRG BRESH—BHREEY), Egenhofer 75 4k-1 9 AR 5 A4
HE (E 1.5 BEAE, 2E T SRE§EECEWER, B IAS. ITS% 154
L-T T RXRE L BTN RE, 4 H THEEBPE LK 59 N RIBAK &L
R, XEE Y BUSH BB LANKE (Length) RN (Area) K
BRREM ATH DT RXRRZREEE T RIEFKXRZAGNIEBRES FHE
RZ A2 A ZE 5, Shariff FHE R (5HE. MEERKEER) 4
&9 RERMFERIET 54 MERE-TIXRRAREZ AL EEERBIENKRR
9, Nedas Zilid & X —HRME-ZR RN BIST (HRE, BER), HE
& 9 XHMBH R T &-LXRRAMIEEFRIACLY, KU, Xulun hEXT —
HAr] U ARRRERYEZT RV BRI E B8R (A, 224, IEE.
BEEE). EHSAE T HIGE BRE SR SRY IR 2 8] 6 R H 2
fifi b, EAEENKERRERURIRIN R RER, NASERHIEE, B
THRERDEZ RIXRBEEBRESHEIC, B3 T TR EERES R
e BAHEANC, TR TERGAME, HEFREY BREENTE
TEMESE S LB,

LR8 LR4 LR2

B 1.5 19 Frde-TR b K RS SURE

TR, VIR BHE A JEE A UE A BEEfIR 28 -4 25 IR R R I A
FAZE 5 R R UL, BRR T ARE S A E s AR R R R 1 B A E
EHRKER ERZERDY, DREEBR T Egenhofer 321 15 NME X BILAK
i 8 A (IAS. ITS. ETS. PA. LA, ON, IC. IPA) LIRF BT 4 NHEH
(APA. ALA. LHS. LVS), HTJUEZRIBHRMNELENL, K47 “%id”.
CBEEL, U, CFHL CIEE RIS IR TR - A 1) e R



it
(1) “HE%E” HIiEXEAR
DISJOINT & APA(d)>=0.75 (1-1)
(2) “35E” HiENEUARA:
DISJOINT & APA(d)>=0.95 (12

H, DISJOINT #id 9 ZHERIFREL . 1 APA (Apart Perimeter Alongness)
AmEAKYEE (B 1.6).

@

<] 1.6 Apart Perimeter Alongness 7~ £

R STEM AN 1-1, KAk h L RoR&sck, BR TS R M4
Phill, i d BORE R T BARTS DL, length FRoRiHEKE . M1°. OMIZ 9
ARG TE SCHATH B ) AL 5
_ length(L N BR®)

length(OR)

TR EEETTAE s T —Fh s ) X RENS MBI R IR T V5, SITEBUL 0
224 AR, £FRIKXRERRT, SINESFER “Wz)” M 237 #§
& BRI ERET “HighE” AR B “RZ3)E” SR BARKER, %
7 ) H B 0] 25 ) 56 R (Ko s ) A oy BB B R BT BRI[ERIRGERE, Jhen
BT R TIX LR SRR AT TS, XRIFE R IRIGEN GIS BieE it
WFsih, Xt GIS %421 A5k 5 K& (Natural Language Representation of Path,
NLRP) o {d i (% Lo il 9 s AT 738 kst (B 1.7) P,

APA (1-3)

"

® %
( Z \7 { : > .
1
—_—
'
W £ [ "
ot 100 i 101
010 100 001 001
i " " m
E.0
\ \
\ - -
“ 13 "]
001 001 001
on 11 on
01 ] 1

B 1.7 NLRP K OBl 1) G 7 K7 e 9 SRR
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1223 BAESZEEN

RTNHAERNBRESZRAEEARARAKRBT4REARBEHIHENTE
B8, (1) BEBEHERESBRMAAE. QENEXAENHR: Q) BRIE
B RBENNEAXREEXREAUNAR. EPE— A LF R
BUNARY B, mBHREXNTGEE AN EXEWNENBRESZNEN
MR&H. BRI ARINIEBELSSH AL, #HAT 28 #E B AR IR,
BESAHUSENAEESHRITE T, BR T TEXRNTX 44, #miR
BT E SRR, B TRET AR HILEXN ST SR %
REESHEY, RUWHATLETT BEXEBLANK, AUTRXRKAER,
B AL AL B A B RESHE L

EZEBANBRES CEAH, KEERT BRES PHREIAREER
PERMUH B WIER], FNTARERET. TRBEMER. BAELEHEXR RS
BT TR, DRERE T FRFERBRESERWED (SINLQD, HitieT
HF E-R & XA ST R 3040 B SOE I RN R RS E B S,
REELEIE R B KILAC/HA &R LI B Ry FH @ EE, ATHZRER
EENEWERHT LR, [HETR T RS LB/ WordNet F#
FHHERENFRE, BUFRAE, WENBRESHNLIIAE SQL ES
R EEAEAR E, BLUBIL ARE ELERAR R HIEES. REHS
AR XEWES KA “PRk” EfiE X EAR IS EESSWPRE
&%, B4 EAENR FEMSTTRB—HFEESEN, REELELCER
W, SHERER A SQL BEHEBIEES,
123 RN EHRZTEXABPHAR
1231 {ERHHM

£ B (Information Extraction, IE) RIFMNX AT HMIIEENEMH., &
LEER, BRENWLNEEFFEARER, SR/ EARERKERES, -
X EfE BB EANGEAEEE. BE. WIHSEHMRENNE, T4t
DARERUIE (AR RICE), FEHMLITE (I Web IR TTCA),
HEXAE (&FBREEANMICA), A0SR E AR SR, BT
—RRARLE REBBAELE R, TAROICAE A LR A& 1
EEREFRZHEMAINE, FERMBUIEPZNRAREBRES LK
A (Shallow Natural Language Processing Technology, SNLPT),

E R AMITRE A T HEHEP SEM AR Z RS (DAPRA, the
Defense Advanced Research Project Agency) ¥tBIf MUC (Message Understanding



BI1E g

Conference) ZRF|&iX (1987-1998) HIBFF. MUC BEEFEAFREWES, T
FEFxHE BRMERA M. BiiiEsh s S AE — P K RINE I FERE
EEERIFHERARTFRL (NIST) ALK B3HAEHME (Automatic Content
Extraction, ACE) JFII4& ™, RIFRIF AN EEN TR B hihiE migkl4
HIMELE. XA FHSARE, BXFHEERSELE, XA FHMRG E5H
Ao 5MIC AR, ACE A ENRGHIRSGE, RAETER Rk
ERPEMAZRLPEAE) ARR GEEETRETARLWETHE) A&
H—EIMMER.

—NMEANGRMNEAAREEEN P BAK: 1) ARLAFER
(Tokenization and Tagging). XHIARISCRRRITH B #a) G ATRERRE, Xt
P S, WHEARES B3R BT . 2) A% 247 (Sentence Analysis).
BRI B AMEFEESEN, FRTaES, R ar42 5%k (Named
Entity). FXHIa 2 LHEIRAZE 1) 5EM. 3) HEL (Extraction). FI 594
KEJHEUE (Extraction Pattern) RIBAEFHEE BHEUHR, HEAR K
WREHE (Slot) . 4) HEREH (Merging). FE L BAFAE A 47 2 5LKH
FefCEf# (Coreference Resolution). 5) #RA4 AL (Template Generation). R#E
LS 34 A SR U T (5 BT, R AR,

EEMNALHHED, REEMNR WA LI MBE KR R4E R
BELAFTANAR, FEMRMNHUEFERRMTE, IR RIEFE
(Knowledge Engineering Approach) FIHl#§% 3] 7% (Machine Learning Ap-
proach) . &IIR TR FEKEANTREMBER, BRIAA B E TS
15 S HE R . X Fh R Sk g B I BUE AR ) &0 iR TRRIMSHZ AR S A WA
(7 8. MBS E IR R R RN 88 2 I HR LS B MR G0l i I 45 30 AR 3R
BOMBUER, ek SRS BRI RE . R XHZ ARG LB BB A
] DUARYE 20 e USRAF NG XA . FIARXEYG AL E, RARBLER
IR CHH XA,

1.2.3.2 PR FMEEA

MUC 2FERE—/E (MUC-T) EERRH T RAMIUES (AIERKR,
Template Relation) "', ACE MI#$%Z&iRA| (RDC, Relation Detection and Rec-
ognition) FikK: HMAIRA AL FIFERRMRER, H3FXEMIBHXER
BT R R, RRBEEART 2 AU TFILE: EFMRERNX R
ETHHERXRAMN; ETHERNEMNXRMIG ET Kemel FXRFEM.
HeAp DB ZE T EATRNER. T RER RS SO R A AR A -

(1) EFRHE (BRITR/RE ) 6 R

10
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R FAERLREARNEM ESIANTEICE X EEMIGELAXR
HEATHE, FEHB T —BE LR AR E WER LR R EE LR R
HEESFTHMERE. TRRY, AICEEALEFEAEES TREMELAR
Fim,

(2) EFHEERIRAHR

FREBHXRRMIEMNRTT (BDOBVRE) fiER P2 XAHMBER,

UL AR RREL . XX FES ABR: F3% ) (Active Learning) 5H

— o EEFERBE BT AT F LGNSR PREUBER, 4R 5K X LeARAR N A
FXA, MTREGFHIES . EFZIRE, BEREESHLEHFAER. Elen
Riloff # BootStrapping 124+ AP35 : £ mutual-bootstrapping B B Pkik 4 948 X
#i; 7 meta-bootstrapping B {7 B AT SE AR R L5,

EERERB T —FEBMNZUXRZMuk ZER KB4 BRPAM, %
FERERER FGRAHRIANARF XX REN—D KK B B AL A
B FELM_TRR, KEFLRUT —MET bootstrapping HILHERXRIK
B, IR BM PR FERARMIRER %)%, XAGERENT
B, AR BCE £ B SR E SRR E R, s RIREZ
HBERT, BRBEEESIR M T—# STG (slim template getter) fJ bootstrapping
g, EHERAEDERETHFIXEAR B LT 3CHE R,
F—ERTPEHLEIHEER, BRMT R4l RE T —RINGHRE. RS
BRH, STG £RMBERAMUEE R KB TA, fEFMETE 99%. B
XRFRM T —MET bootstrapping HUKENC K B BRI IE. RTET AR
METAREESGERS, BRI IR. SRERER, MARBRE
Bl 2 SRR B AT E RHFT,

(3) ETHRERERX R

FETHHE R BROX RIIEAR BMR, M 3 RPEGI BT RAL IR R A A e
EFE, AEEEEIFERAEMPER, UL AXROMN. EHH%
LA 2004 4F ACE TFIUM N SR MR 1 A 2L 06 5005, M AR THR1E [ BRIHL28 2]
% Winnow Hl SVM BHT LR AME, HIRHAEXRRIMMN, NEVHENTF
KREFHIFE, Zhou Guodong ZHTF SVM BEFIAEIC. . BEXEE
MR T ETHFERRMXRMNERL, BETRENTREED, $#F
WP IR RRMRE R, Ot T —RIIMERE, BIEE. ATEARE. AN
HIGER. BEXEMLMN (HowNet) REMMSERSE, LIHRLEXRT
ETSRHERBEFHAER SVM T T 3R R MG 4 HL K45

11
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B, EETRMSEESCRIR KRN, BT —EHRKH R,

X B S AR o S0 A B SE AR R AR R, NS BEREXF
AN EEUFEF BTN R, REBFEHELBRRRRAFEE NS L
X EN R4 A IE R B Eid SVM X IE R BIREA TSR, BURA W &
B LA RRERY, EHSRPYTAXRUS ABTLEXREE
BELBERR, WHRANFAKNQESEE. #/H CRF #THHBER R A
HIAFIT 6 R IR B DUE LAk R EUE & ot aE 2,

ETRHIERERZEATEDR, REMEENBELRAMERREZWEKX, Bt
BT RAFEIERE, NRERETUSMINEFRXTHENFENE. T
EXENAT, RFMNFTERNEEEELT, FRKZEIEEERENAK.

(4) ETF Kemel 1% R '

ETF Kemel KT HE, BERMN SYM I AKEL, ZEitEXRZ AN
F B0 BN N P AR 1) B AR D 2 PR R 2 AT I R B e R R 2 )
FRANTEREREN SR, Eit, EF Kemel HHEERRELFXANE
MR, AR T UEEELZHMRGER. i, BTRESAR
REMR A8, ARBRANTHRXREETHEMARGEBRNEREE S
T o S8 780 F) % B8 0 T FF 51 4% (Subsequence Kernel) B4 3744 # ( Convolution
Kernel) B, XITasb 25 oM PP RS, 44 KNN Y% 5k
EAEBRRSEIARERRAER, LIRTET Kemel K TLARRMER
% it 0t ACE 1l S 3 K3 6 TR R AHIN, 34 F HIiAF] 8%,
HIHIERERMZ IR T — M EERAMBIRE RS, £ ACE2004 LXAR
WA T KAL) FESHIE 72.5%M 75.4%. Bboh, Hx3KEEMX
RIAGIMRERIRAIENR, BEEESTWNSIE R REMALE SR TE, LRAE
HATTHER, BERAZRLHFITT Kemel A7 30K R ML A7 Rt 7 &8
D) B TSR ARREREER X R EM; 2) BdiiE
BABREBETHESTFELZZRIPNEAAER; 3) Sul TRERBIKEX, K
HEEIEEFERKERENRKALFRFSILE, LU ERE B B R A
KRR K AR IS ™8k, 7 ACE2007 #REiERE FRL IS RERAER
- BOTEX R A MBA A, TV 5% 4 B 1 MR o mP ST 36 R DR A B B8,

PR AEZE 3 SCARE TR BUR, Wit T — a8 H R IR BB SRR
BEEERFERXRLEIN LTI FAHTET NEEMM &I H S
% RERETSLAKKASERA I, ST —METHNEBZE P
KREMNARS. SCUUFBH A SR TETHE (1 B H% R BT 2,

12
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1.2.3.3 P EX R

AERHMAE, TEXAMEZEXZMBA—HS. ACE XA
Physical X+ [ Located. Near /NEF Part-Whole K2 ] Geographical /N3
B & &H BT R R R AR M AL R A MBI FERFEXRER

(Text-to-scene Conversion) $. X RFEHRIEN—FrEm Lt ashERT R,
B R e R REmAHA AR Hh g aEmma, sHf, $F. &
ERES, MHRABEHBSRTZEH5HE. LRERABT S A AR
B E P LAY REXRR NG BN Z R 5 SHER NS KR —
WP YR X R SR EEEEENER.

FEHK) Wordseye REF A AMEIREMUEST TR, EXNCEBITHGR
FEMMTRESE B, RS KEE, BT RN ZE 2 Rk
xR, BilE R BUEKAE 4 hE URREG W, LI TE M3
ScAE a) R BB, Reinbergerr 23853218l “subject-verb-object” M1k 4H
PR S AR 5 BT ME R HEAT B8 R RATHE, B ER YR S E LS R
BP0 T ER R AR R 2 R, B AR SR
RBET T REBMEHDEMNTE, BEMRERTEEERE SN,
SAZRPXERNEEREFHTARES RUERD. ZOHENHEYT
YR RIR AP EHAT TR L, BE T ETE&MESLBOMESLTE
. ERERR LR TR R E. &7k R ER AR TS R AT Lk E]
RERUOAMBE S B B, &R T a2 8T AN B 5 3025 (8] 5% R HE
(93]

5% gk ERAEREPRA T ENSE S H#THR, BRTEHT
BIRER, HEBREEZENERTNEEDE. FRHERUETETAR
MiRMA N SE S B A, ERESNEMLE, DN AERE, $48RMm
WIRHZHREXURKE 5% 5%, BLTERAIEERXRFES
SNBSS, SEEEMEHEERAM T HHEMEE. BX. FFalk
FERRFE. TEBCEAE FAR B T EF Winnow EEMISHMAIR A KNG, H 4 & HHEN
EERA AHT —ERATENSENR, CRERDR, ZHEHNNRF
METIX 63.16% A £,

E GIS SR, 55 78 45 4 L5 11 5 ( Geographical Namded Entity Recognition)
PAR 22 ftr AL, XA R AR MBS 8D, B % SarE b=
BHE—MEITHIR. KDL E X EEEXAOATF, B A THANESH
7572 (6] 7 SCA ) R EE AR AN ) A 2, SR JE ) B K IR AR i R A RO S 4100 5
SEIR T DOE A STAR R IR R ROHHAL, T 30 S REAHAT HL RO ERf R D

13
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BEIENFY 86%H 58%P 7, XITCRAER (PSILEKY CABATHIE % A 5HF
SRR, MR BB AFRYIURITAL . |IbRREAEART T
AT, RSB AT THEY. NREEIIEFRERERER
MIPUESCA, BESL T BN NLRP fHERER, HR i A 2 R UMk AR AR
HEEN R B ERMRNES, FET NLRP AIEEEE X T RRIUEN
NLRP 0%, 7EMmE, #ATHREEREE PRAY. KEXMERES
XA RNEA R EET T ER, A IHE T HEFRR S HERX RN ZE
RN R EAEER, Hit T B RESERXABERIERRE KN EEA KRR
i,

1.3 BB
13.1 GIS 5iEEFM=EXAMA

EXHEAZEIAMISMER MK BEABS 5HE, BEE%5 GIS A& HM
BN EHE NS R, BXFFFIRJLTEERRITHR, BrZEXRA
PLE. TAARAMF RS (1) GIS FARES ZRXRNTFR: (2)
GIS 5T %#EZ R AN LI R LB .

(1) GIS # BREE TRIXRMAA

FEREX L, ZRXREUERENR T HAES TRIXARERE. 22[HE
R IX BI9EE B bRR B0 5 & I3 28 R) S R AT B M LA B et R 4, i RS
FrEEEEE. ZREHREN—IHRARNZESHRABEKXR, W 4
AAERIE) o MR, FE| VLR, X4 H M EEX AL AT, BIR
FERBESALHEREWAMKARBENL, HAKDE, FEAUNZARERA
SRR . H—4HE, WL R R REEUFAMIEACAR GIS M
BEAEYE, tn B A RHEEEE K RCC8 FH1“PO”H 9 ATH R 1 Overlap”,
T4 E MRAE R IER T R kel i R SGA B Bk, AATHE
REFEIAK QSR HREREZEHTH “ARAtbmpi” KfiE, Tz T
138 2 8] AR A M IR AR R A I B AR4E AU, B AR X R EERE
WEET—EMBRES BB W5 T hIFIE X R AT E P I
B, W R AR T AA—HE, 3R AT [ B8 X

BETREMNTIN, FERNTRXREEREELN, HiEXEBULSHN
FINRBERIRIE. “ 2 B8R K15 B, MA— N AEHRIRD “ B ER T
XEAMBREZTEMR”, HRMT GIS BRAES TRXRNARGLLZLUERIA
SR EWER. BT “E-m7 R “BIEC REEX R, W C%-
&7, “%-H". “H-H" XRBTHOEEHR AT EXRFADNRRER R

14
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B, BHHRSERETNRZTREF. NEHEX L, BXEXSHEKE
KIBRAT XS ZRRER, BEARRLANTEELE, RN THATRIGH
S EER Y. BXELSHENRESEERERN, MARKNESET
B AAKRSEEZERIEXEUSERELTELEL AR Al BELE”
5 “mge” fiENLEBLARF, HIPKER “DISIOINT” KiE XEILSH APA()
R EN, T “DISJOINT&APA(d>=x” ARAH LK 5t “BL” BUE 0.75,
X “Hge” BE 0.95 MM RESHLSEERRN, XRIT A5t GIS F6Ex%
REBERESERTEMAGAR. ERERREFAMLEBERRFATEE
f@Em, BAXSHEZ S5M@BMKE. Bii 2% Shariff #1 Xu Jun % A&t
WERFEHE S EFRENHELEXEWSERETER.

TR A EE, 2 REEME XS R, A BRES S RE R EEET
B2k R ER MR REE T RiE. BT E P EIFALE R, HLE
WEHNBEMUHENMNREETHE, SREUSEREWARELHRELE
EHNORELDE, IHEEENEEERRRAENEEE.

(2) BE#5 GIS EEEXREHFA LRI

EESFNHBNME S F0E, FA AR EXREROHR B R RHE
ERZERFHZEANNSR. BLEL I RETAXANEDISESRAR
HFREERE BRI AR RN EZER S (image-schematic strutrue, LL T HEFRE
ZEAR), X—dEHRAERL (Schematization) ", BZERXREETAL
HIRRA S B ERF P —F R EHANEIAER, RAEHEMERNENURE
MEEAUKRR, ENERER, BEEARE, FEWL-TF. &5, 9
Bk, PO-a%E", AMESEAA, BRAR—FFEBRKESHE, TR
—MiNE R Y—ANERERES R E AN EE g L, ZER
HKINTEZBERSERPHERE, BAETEN B RRSHMmEEE, XHERK
fiTey Lhiz A 22 (A B4k B MM e S Mg S . Bk, EAAGIES ERIERMN
) i A, BN TR AT R EARRE SRS EE R RN,
BRTEH AT RN miTE,

GIS Mz T R MBS (Real World) BB A MILLLITE & hHERHIE
EEAHRA (Feature Collection World) %), FEX—ERKHZME, MAHR
RARBAESHHA. TESHAEHSHAWHRERYAMED

(Epistenmic Interface). ANFIAIHEEE Xt [ — M HAm R HERARR, X35
SHMEZSREHER, £ GIS B X ROGRARE, WERS i 51hE
2 A 1 5% (3] A 434 O B — A B AR 12 o MRt 7 £ 3R 2 70 S 788 2 it
FARHEEN. RENHZRAY. ABRANEREAMUAT S BERE, Xt

15
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GIS ZE XA\ KB TN RSB ME#SS. E5RANINED,
Xt GIS Fla X RRAMERTET (MRARED) BREFHBURR.

AL, NENTE S FiE i 25 (R 7 B A BE MR 2 (] R R SCARF S IA K, GIS
MBS LAEZRFRXRZMERESHBA AT HXRNBEFS A (B
1.8).

WRIBEE | pyrgmg 5 | | aeos AR || s

S (BRI TR N

X

AAES s

= i

En Cross /// Ch it
Intersects e iz
74
¥

GIS

R R ’
2 IAS. ITS. ETS. l:> A

Bl 1.8 EF ¥ GIS LM RAHF LI R HIA LIS R

EEFHMRRUR GIS BRES T KRN ABR AR
MHET GIS BAESZRXRARMBFX R REE N BRESZEFCULER
SUERZE A K F A, IR AR RIE B AR 4R . £ —PHM AR
EEZAXROTRE, BRATAAHELER “fR-RA-#” X—BREFS
() R BB ST BV REARRE SR 4 PR B, A SCRIEERY “ k-5 X —RirBep XX
AEE (8] KR BT AT 9
132 AT K FAIHHE

(1) GIS BRRIES P E VM2 R

GIS BAE 5 A &4 A& T HHEE B RE S M MFr i, L, A8,
BN ERAEH A RZRN. WICZRRIE R P E A& 3R %%
WA S 5 25 1) B4 FEE 9 A5 AR 5 RO 7R 8% PR R DA 2 48 I 1) 1) 2L DA AR R N B ) )
AE, —REE#REN. EYEELEN R, EZRRAAEHTE K
RS KR T A 2 REE MBS B RENES A H MR T S
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¥1E %t

WIS B, BUEEAEOHMFRNERT, NaghirnEnER.
25 ) B4 A TE S B BRI R R AR BE RO 7 . R X R b R B G
ARRRMES, FERELEE E T XEEE, HERTCUEMIR
it b, AT B T

(2) AR R

th S RMBARTIF S, ST R S 55 M B 7 S 5 e F AV i
B, FHERYESHMGEIA, TETRERRA kemel MM ACE
HIER ET. BAPIRMMARET Kemel MERBITE, REREEY
o S A A B R O T SO BRI MOE RS L T S T4 T 1 B 95 R I
BRI R, B0 TERHE R4 REACKC 2 ) v B T A AR AL T A
% ZMEE ST ZAEAEN. 1) 45 SRS B A IR (EERIEE R
). XAMNSRALETERICRAHR LT ME RN %R RBEEUR
KR HLR, Tl KB R A R BETEEE N — M 2 SR E Tz
B BB AT 4 ST LA SRBUUE N 35 R SR & TS AE . J4h, IXSBsFI 2301
BRI A/ NS RE SR MBI ARE R, 2) AR, 7R
AU B R RS X R BN EL T AR TR, R, &k
U HIAS L 0 % R IR R

EXBERTBN A BAX R, ZEIFLEGROER, B
ACE M HATS, SHNELOZAEE. MTSMERPHUSE AR
SHARIRE, TERBEAEMTEANER E, 2@ KEEHBTHN. TP
AR AR LR b A IR AR SR S v 0 2K BT IR, i T B s
HIHE TR 2 A /NS R B, B KR (IR 2 6] 35 R M HA B ARG
W

(3) H 30O (A 3 R RAEH A 2

EREEMBMAXA, RRES. BRSHMEERS, HBELENWETE
MR, TRE FEERE. EHEEERENS, BENEERMMERS
LTI ZE BINARSIE, i ADLI, Gty %% Fith 41744,
% AN BIERE . Mo AHTEN 8t 42 7 S B, SO
(IR G 4 Sk 5 LI 2B AL B S AT R AR, X — i R AR it
% (Geocoding) HIE X, tFFA GeoReferencing'®. Mi5EHRAMMEE,
BN SCASRE AR R R B 5%, T m 25 U o el SO AR T %
(I8 o ZEULEERE b, IS BR BB LI B bR SN SRR A — BT (5
BHAREHE,

AFRBERENZ R XRMBNTIN, &5 N4 U RbmHZE



F1E 4ip

Bl E LRI E B RIS B . MetaCarta i) GTS #RIEH A MIEIHITEE, A
KRR HENZTRSEBGEE. ANNE, EELNLETXEAS, #8 “F
HO” 5 ‘B XUMABENREGTS “db” EIMHE, NEBERHED
MZASEZBEGEHEER. CHAETT, BilLEdXFmE G2 LARRE
B4 R PR B AL e T A A R M O08) s e R S L R, AT AR TE N
HER R A R A DU 2 AT . Sesh, MR TR RN, BR T IR
Z ] ZEH T ERRE TR KR, AR 2R XRZEEURFEINGIA
WERE, MABNEBEZH—NEE. XHENFENRUZRAXRAALZ
OFEEREE, FERFTN AR, MRAfeT: SAFELXAREEE
W—AM AR (LandMark) R8RS (Point of Interests, POI) B, 7ZEhzEM
RETHR TR SERIEMEPXKBERNE R, WA HERT R NRRE
RA EC (“HHE”) Mg aREIGR. TdEdmm Mg A% HER#1T POI
KK, BAERFEESNE SEEE L HEE T,

ZEnT i, GIS SRR FINBAES LEEAR, MPIXEZ(EK
FRIATE B & BT . T8 1o £ 58 S0 R A e S AT i B Y P 3036 R O,
A, ERXFPHEZRRANERMHN, EHEFEEREN GIS BAES
WENATAMENFE.

14 MRABTERAKL

14.1 HRB#

xR PG RR “HR- R B RIOGHFATE, S
B 77 A KRR HRAFIE, MRS BRI ZE X RKIE; RitZ A
FALRBRERRIFEAE, HATERTMXRNERINE: EEPXERLE
PHATARERXEBA, IRAETMPERN S5ETHRE T T2 0 T7
LR RBETE, @T VPR AT G R . A SRR S0 A o SCSCAR 23 ) 7 5K
R PRI BB MRS
142 HRAR

(1) FR 330 2 ) 75 L R AR RIS R AR bR
FENGNE S M 25 18] (L 5 AR AR R AP 302 (8 5 i 5k R R AL A 20 L,
BEXEEGERER S RAET R RARKIE ERRTEL, 2047 5 B
XXFZEHRFERE, USBTHFEERFEIE, ERER G AR RE
BHEATIRE . A ATiER b g2 2 0] 07 (i SR R IR BRI, I RARIE R RARVE A
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F1E &

(2) FEF 25 ElAIC A2 8 )5 AL 5k 2R AU il B

KABREFRES “BHEE L BFFAER, FRUSREICA %O

TR e 2 a) 5 Lk R IR 5. BE5EfEH BootStrapping & fAIRENZE [A]HH]IL,

MAEX AR R EE XS KR, BEXEFTILR RER B RHETE /T
Prk RMBER KRS, &5, BWETEECEL, 54EHB0EHR K LA

W, SEIRAET M 9 3032 (8] 77 R 2% R BB .
(3) HET3HFmBHRY AR 7 ALK R A

KRABRETREP “GRFE N WAL, FRETHETZIETER
HALR AT ERERRMR T RABER R MBI FEIN, &
SR AREE TR RERNFL R, MR, JEx g7

P
143 #HAE

%

XA AAR, BRAUTHEARE (& 1.9):

FXXAE A XN
i EEARFRIFER
ESe e s LyEs T +{
AKX FARERT
i SRR R
Bl N P pwmmst || REEER PR AL
] ! "
—
) IAPE ML EEARXFHEORIR
umu@ B emarmsay whekxy ] BEOI¥ i
ETZRHERD
SET R ‘J FAH X F R
PN <
[
v
A B X R AR
A 1.9 BRHLHE
1.5 AR
WXWETRZHWT:
F—E 4R, GREEFFIURRUR GIS BREFTMXANIRSE

AR, BIR T IOCAZ R T AL R BT ER TR, URARTR
TE “HIR-RA-RGT” X— BRE S TR X RBNER T M B B AR, SRk iEa
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BIE 42

WA RSB STHEK F IOCARZ [ 5 BB RBT R .

F8 PUNAZAXRRNFRERE. EMTNMESENZERTALS
HEAE SR R DU 22 () 7 AL Kk R IR R MO B, B A S ERRA S RAHE
FRRAKIE LR, MR T AN ERTAXRRIEBRT E. BT RIE
Ao BPRURREAEEAG =4, 297 R {5 8 3 EET A 3OO0 Z /7 4L
KEMRIE.

FZE ZRAFARRANERRES . BIHRERIAREMTE, ERE
8175 R R R ERHATIRE « SMATTE R RSB 25 (A 7 B X R R AR, 70 BAR
EERAFEMT.

SNUE ETMUGZRTARRZHR G . RABRESLEF “BHEE
X7 ptR s, BB RECHAL, SEmRERZLRAN, LRET
A 9 o 3T ) 77 ALK R BT R 7 ¥

FLE ETXHRENMZRTEXAMRTE. XA BRESLETE
B ¥ X7 HHRER, FRELETEIRTEET LR AWM T EHE
BRI R RSB R IR R RO SRR R BAUE R 2SI, B s R R ALk &
MIRRAHE R R, MEBEIER, FEXIET A HTIFI.

FAE ZEAFTAURAMIAINR . BEMT T 2R R R MNAERER
REMENGREZFINAER, Sl A KD iR iR EE LUK /)75
MRARMBERERER T HXEINASR.

FLE GRE. BEXEFALENEESR. RREIF S, FRT—
FITHERLREE.
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B2 FE FATTRRANMR G RE

E AP EERRMHESRE

2.1 ZTEFRXRMHER

Talmy FEBERFOEZRBHAENY (Figure) ME R (Ground) FEMF]
ANAFESEHANL, A AESELBESNERAY RS, BEAY
FEAFAF AR ENBRARRE. BRAFRMN. FEHEORTRHE, T
B EA W LR BT 2 R A0t 0 B 50T BT B B AR IE LA T 3 /b
RES. BMAANGREER. RERERE. MBHE. KBRS, MER
WEFBEE. BK. BEE BAK. ZERORE. TRUEE. fetha.
L MRS BARAHIE! ), Langacker {8 FI“ 51 ”(Trajector) F1“ F4% ”(Landmark )
EXXMARERZEMAKE X, BESTHZRXARE (BR) fREFE (E50
2 16 Bl I R HE S T AR B AR FE R B B R R 14,

BT “F76L” (Orientation) X—RiIEH LA TES EHR, HAEFLL “FHm”
FRHSME, FRESTHERXEZ-PEENBRERNR “Fha”, Ky
LAk 77 11 R RRFR N R R Bk, ATRAF GIS $HTRXE—h
b . BERERR, ASUER “ERAMRER” RIEFHRP I OCA P A % A
KF. o, “EEEN BRES N WERE, A PERERAP RN LEH“RE,
MELLZRFRAAFE T FEHEBIENESRANY M, FE—
EMER. WITHEREUN, BERCEREZ4N; WEAETHE. TE. &K
B LKA F B REHNAE L ACETRNR B EEXETHTRIKXR, U
X7 FE& S 2 [0 X R AR
21.1 ZEFHUSRERSSBIER
2111 TEHUSBER

ANFITE S K ABTEX B9 B AR R, 72 R — W xR — = 4 23 (6 T %
SErARERBAR, BRSO TERTARR, KRR T
ARABZ B TS RER. —BhA, ZRTESREROTAR, fdE. R
Zi HSRANNERAM. TS RENRELENE K, FIAT7 AR
RTINS A, (L ES R ARX R E Z A 7o,

(1) JrfLi

T b EERR T FbS/ A RRIBI T KR BURDGE LA AT 4
h4:

A) KFEFR: H. e K E
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%2 E FXXEPTEAXROEGRE

B) K¥FHM: FK. 8. B, i

C) #EHEAM: L. T

D) EfARE: B (A, 9. 5k

E) BHM: . Fi#. H. . FE, fiE. Al

A4H. BAFRFKF AR, A AR T ALY ESMEABRHEMNKFEERERK
REHAR, BAICEEEFAN. FRm. ALK AT RSB, ABNRH R,
YRR EA R SETEE T M EART, HREEEN T RERAE, EEF—EN
HE, BEF—NHEIAE. BARBRT A Fi P4 K P EKRITIA
Wo BMUFHFHEN SIS RL, UHE. BN RER. B, UE
W BB H RERE. db. C AR T ABXTHIRT ABIAR, BURMHERT]S
BARAT UEERERSI AN A RA L. D ARBT AL ERTEE. FRX
FERAR, HEL, #AMFRAE, UEL. FRETEAS. EARRT A
KR i BB AR KINIR, RE AR,

(2) Mir#E

MR ERVEEREES . HEREERITRNE— ARG, #
LK E = AR R0A A

(3) MER

ME BB EEREF NS RN EEAOENA, MFBRMANEER
ML ERAE. DB AL, SUREEALEANEEGS M ERNRE
AME R, A “BR”: UEZARREE, BREENRIFAFWE IAL
HRARANES, KA “FWN”; EREFE-ABHNATREREZARK
BOR T, BUAHEE AT LAASUA P th B SR R FEE I BUE & LASH B A Bk
WA ERAEAME S, KA “Mi”

(4) TRSEE

FTNSREAEFRM: —MRNESHA; —FRANSHEE. NESE AR
FNSREMNERNSR A, FRSRAEERMNERNS R L.

2.11.2 B S RELR

MNIE S %A, AREWIRMZRIXER, #m AR, fHEmn e
HHITHERERE, HEGEFNAESH, AT SRIESR (Spatial Frames
of Reference). ZF[AIZMERRE—FH REME, HANZTHIFEHR: 1
X2 AN T E S RBAEL; 2) ARAF LS UMEA R P OKSRBIER,
3) UMEEAPLOKSUPEATLRSRIELR; 4) ZTRARNSAZTTH
NRIMSRIER; 5) BRUESNEESBIEL. Levinson TEXHTAMA KR
BEATHEE A AR b, AT HAM LR A E, MARAERE
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28 horkP A E kRN G RE

T HI% 2 BHESE (Relative Frame of Reference). W7EZMHES (Intrinsic Frame of
Reference) FIZi% ZMEHELL (Absolute Frame of Reference) fi43211%,

XS AELGS [ 3 AV EF, BIESE (V). 4HF (OR) MFtHx (OL).
XS MRS AL A KRR OL 1 OR Z Ik &, W “PFHmm il
&, BARV ZBREM, (BOL (“E4ME”) MOR (“34Mma") T
BRAR “Ze” Edi VIR MIER (B 2.1).

Behind

B 2.1 4% A S AR

WIS MHESLS & OL il OR PIANEE . MU OR [ “Ri/Ja/ A/ A1/ 25
A JFRFAERUE OL A1 OR I )RR “FBMHII MK ", XHEE “Af”
B BB XMW LS B S HFFE (inherent image-schematic
structure) FTHEN), MIAU VBREMMER (KB 2.2). Miidmk. EgEsmn
PR IR, BT BB TR S HER.

B 2.2 pessin 5 et

o %t 2 WOHE A S M 2 i) 6 R AR e i F IR S IRAE AR, LU0 )% OL 1 OR 1
ANEF, WA EIEAT T (Cardinal Directions), W “Z///Mi/4b” J2k
HEKF T OL AT OR Z ik % (| 2.3).
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B2E XA ERXRNMAERE

M 2.3 shEZ RS EEE

i, ER=FSBESMKKERA: UREEAPLHSER. UDER
FLMERAR. UHRBIFOHNSER. T, EX/LEFRSEBHELS, NE
V. F4rY) OL FIFFE (environment) #E]FH Xt M) 25 8] AL L7 B AL
B, FEARIMET P, ZRISBEREREEML (grammaticalization)
L (lexicalization) f4s8™%,

212 ZEFMXRLHEIREHE
DGEZ A X RN RFHERRA AL S EEREME:
2.1.21 ZiEhaiC

)ALk R R E T — RS BRES FIACRER, XERCRA “2F
BT, BEEARER. R, K, REIR, DURSRERIK. HEY
B%, HLPWENEEEICHERE™, JEDZRECNEENAE, TH
&7 =K.

(1) FALi

FALARZRF S RBIEROARISY, BEMFLMEA—EEM, B
e RE. FALARG LA A E A G BB TAE B S N4 E K
5EMiAMAE, AARREAFERFAREE, @ “PEi”. REMHTRS5Z
FEsh, FAEAEE#HRTRXR, FAELHMZERESH#ERRIXR, W
“Bil” AWM, BB FhHRIEE.

(2) 37 GB)

B ERMZEEE R HFBEHEARINRR, el E5HA0ASE Mt
MXR, W “BEAN. EEAFAXENHERS, ZHIBAEBEXEIFE,
MUKt B iy 42 LRI RAY, RBH AR EIC, W “HB -

(3) %&id

R RE XE VAR EE, W« ki, BT, “aKie”. Xk
17 5 3t B iy 2 SEAR R B B MO, 83 i S A B T Ak 20d 25 8] 7 fr %
Fo —BERT, RBEARPBE-TSXER,
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F2E AP TEAKXRMOHR RS

Bt MITERSSHEARIBEA TR, BABTR. DiERREN R
BERFRA K “+= RER": SR “ LI FHERER" B
“FIE" .
2122 SCEHR

DEREGHBARE, EERTHXRFNERT, FEFUTOMFHE:

(1) &g

EMRETFHOEENR . MEAHRT, hdTEENTEYHE 2K8E
REKREMA, THEEHASERBARENLAF (B 24).

T+ 4
[AL] XEXH [BHE]. [CH]. [Di].
[A] Fils [B#], dLd [C L], 7 D ¥.
[Bihl. [C#]. [DF], £ [ARKX] WARBS.

By} FArEM [ATH] & [CH] MEZ.

24 SHERFH—x BHEIEE R

(2) ZRERER

2% 6] £ R R R A 25 (8] ESRTE MY 4T — AN BULANEAE, AR ERENINE
IR E! . SR B e SO P B B A B — A AR M 2 A 4%
ZHEBEF, TRRAER-AZEGLXR, WRDZ0ERER.

il 2-1
(BT [ LW E T AR,

Bl 2-1 o, FEEEME “FHE” HFRE RATLXALES, &
g« LigmT  CHRE” BATMLRR. “EHE” BW—KRTRME &
JE—RE P REGT IR I FE RS A2 1) 5 2 YRS SN % (o] 48 s o 9 A s kit
THRH,

(3) HBGALANAS
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F2E PUAPEAXRMMR S RE

FELFEMZER AN R ERRF, FESNERSERXRR, RENM=TTXZR,
Bl “AZE B f1 C Z[8)”. MBS/ FHER, E “B. C” EA—N4EE, T
FEEALEER R, TP “ZE” 5 “Between” MUMF, AIUREEZ
]

#l 2-2

A) [AERITZF (B ER). [#LSEE.

B) [KEKWINFIEIEIF[F R /RTITIZ 8.

C) [REWR[FKIS[SILKRININKE,

Bl 229, A) F “LH” “BRA” “ER” “HER” BR—INERAE,
EEREERNER, NAEYRNHE 4L LATERNGEE, T “[AEREH
FRH]” S0 XRA—BH. C) FERNEL “HKik” BFE—PKE
7w T BRBAKRMRANEBAE R TR, TEER LB SRR R 51 .

(4) BEfEHR

BRIES PHRAHE IR SNBR, b RIFHS M — R 55
A, AR THMNBRSE, AEEA. EER. SENLEN M HH01,
T 5 A B 8 R LA T S VRTIATIAL 1) S B R ) BT AR I, AR U B g

wmE 2-3.
% 2-3
[(ERAEHETBREEELEATF LS, EERIHT], KILRERFELS
BHEEKIE], RRREABLE], LR 2R E W[ AR E1r R RE,
ZHEMBEIAET].
BREREERALN, FARNERREAFNF, AEiEEfR. WAMGER®R
RHRPEASTEMESEBHER (B 2.5,

[AF %% (BIK) #sEH [CH], LA [DI].

t f

25 ZEEREBEHBHEEBNHA

ZRATAXRRAM L P LR EEY-FREEL, URZRKXRARREAR
BEARRM, fin “KILEE L BAREER-EREE, M “FTER
=7 WBEBEANBERTAETE R
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F2FE AP FEKROMR L RS

22 ZFEAKRRENRIL
221 ERUEFS=AFIER

MANTHRE (Artificial Intelligence, A IR ML, 4G XA X
MEBE. W XMMAE, —VRgEmm sy, DR ERSIMRHES), #
R s A R REZRPEAS Y (B, BE. X7FENT), X
SOARVE BRI — MBS, 1 A KRB B 2 i X A 2 i 4L 40T 78
B, USRI . TR AT AR B HE R, B
—dRBRA, AR R R, X - AR A k. e
PR BRI el H . kel L, R BRES . 2m. R UEEZ
" XHTERA, TR R RIE . ZRES . HERRAN R
. i, ZRESHAETENRBESSRAES, LaFEaRESEHT
52 BR EARIE & A SCE N BARTE S 5T O R I #id/4 4 ”(Description)
E—ARil, HR RSO AR A] “FRIL” (Representation) X —AK
e WEEAEMMEE, BT Ui R & 2 2008 i 3 SO AL &k,
A e AT — U I8

TR Lk XA, AT SRERYE, WEMT S =MER®L
(Meaning Triangle). %¥ 18 H MR EAL ML 0B S CZIRIISAKRED 1,
75 (Symbol) Wi 4 A K ERME . gk it 75 5 aal fi A 7= L& (Concept),
X AMEEIR R EE A5 (Object) 12,

P 2.6 fF5 =ML

MR 2.6, SCALFS “HER”, “Earth” DU R — 0B S, T —
ARAIES B R SCURE BB AR, IXPIRAT S ARkl B 3 = IR
(e, MEMBCAFIEW “ U5 5T M. “Fra-BEE” R R R
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F2E PAXAPTEARRNBEERA

HZ M “B835 (Sense) -FTHE (Reference)” X%&. MIEMFSH AN LEHR
—Fif el
222 XAHSHEHEFS

MARB A, E5RARFBEN—MHERYE, EUTFRARLET
BE—pE0, g AR—SEEEAY, RNAAELESHMALRIEE
B, MmiEEIETHAREENEAM TR, EXFEHETE, B—FE
RERFS, SEREAU. B5EGMEL, BENEERE, MEEEMN ™%
t. RENAGEREKERENFTSIRAES.

MHTERKIAE, ESENINTEAMUNEA TEESHALS, RN
FEZARFENAALER. HESHZEE ST RBROESEEES AR
%: —RHEX NCGIA K “FRXRET”, HENBRESFHZREEEMT
AF, UHEEMZRAGFEERSRE LNALE. — KR THEEERE—ME
BEXMFRIET N, HFRESEMEE., B CNERRRFERMIAIA
NG BRR S, FIBIRE S 2P IEREMIANAT GIS &
BXR, BRTAXRMEGTRE, EETIEAE A,

HTEA XHRAHIES R Z AN E D, B[R X R AR
S5 ERENHRT, EMADKERHTHE, BRTEX RN EREFEHF
EXABRBERIR. wEAR-ERERELEFSHNETREESENT
fZRERTKR—BM; ZRXABENEREMREANENE. 5—HH,
ZHRARUXEHREWEREIFEFSHALRNARX A &5 & —FF5%
HFS, ARESHASEAAANAHIRRBERZEXR, WP “EFL
F95” 5L “book on the table” & FAF/H 5% BIRFF LAAR. mibEER
BIEAFS W a] AZE R — B (B A Z B = M T R PR HFIRE DAk R, 5
IR R 2 XA LXK HSETEIR T ERERARR % F“The chair
is in the corner of the room (M FERA)” X—FRIG XK, oTLAGEEH
(Vague), HHIZHER (Certainty). HLEME L2 HZFRIXAN, BT
JUABERRAR, B REFA (Precision), BHEARHER (Uncertainty)
U5, EREEED, RINFEESNXMEHHR, E1E0EETIHETH
X7 R ERFE B T/ LA EERMRIES, SORMRHMERE T EL
HRRIEH A E.

223 TEAMEXZMFREIRR

B ARTE S MR 8 5 AL R R A — R B, AUE I B
xRk, AremATALHERTE,
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H2F PO PEAXROBRSRE

eI
BN CEEXRER)
ﬁ Y
: Y XA RLE
A BREE

PN RS SR i it ERCTELEE TR ﬂ- -
it B ZMAREE OIS ZXE
® CERIEE (BHAE) <:I— S DEHERE GBEAD
t

E BEXBULR

F LAE%

B 2.7 ZREFRRRENRR

WA 2.7 Por, ARREFERRIAGT U ERDHLHRRE, TN
XAR S EHEFSRE. ZEFEXRREAURETERNEK:

(1D MERES (A BEXENAR (B) HIBRH. K26 RIENE
MBS EERL: BB BUSHNRESNGER, £ RIAXELS
HHBUETEE, NTTZRIKXANBRESERETHT. ANHTERESE
RERN, ENRETXHART, BAES (A) RARBARES (B), M
HEEXSHBUEER A A BE, & XEUAR (E) BLUEH N JLAEE (),
R, EEHNMAZRERES (B) FLMER (F) MBS, mAEZRLK
FEEMAAEES, WEENET (O 5INEER (F) WELEEE LMK
i

ZREARES (A). RRERES B). BREF (O EfFSRIELES
B—HE, ARETIATARNAESR, WERE EZD R, BLHE. H
w “WiE/Near” —AEREXNEHH, BRESTHNERNZRD, ZREHEEH
EATHARR .

() ABRIET (A FIRRES (O HMRG. XREEHIVARES
REGHENTABRL: BRESHAT, BOTFAHEL. BHACHRTE
1, BETEARBGE A, NS MITFETXRRMEN, BHEE
FE e BRI £ T OB BB AR, — BRI —BHREE B (FOPC, first-order
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F2E pUXEPEEAXRNBRERIE

predicate calculus) BUARERRIAIIART. BRIESREIUEE “BEX” REE
—BriREEERREEDEEN.

MF “FRLAFILAEEERERILGE” X—ZRXARRNAFIE,
BAMEERIETRNR:

Location(NE_BORDER,(OL:Fanzhixian,OR:Pingxingguan))

&Location(SHEN XIAN,(OL:Fanzhixian,0OR:Shanxisheng)) (2-1)

Hep“&”, “" FREFSHE NRE—H, T “NE_BORDER”, “Location”
FRANAREE XWKBRANHREFTRE. IRE FREF—EHd
PERENC (S0 “NE_BORDER”) Rtk BAREFEIL (W “HRIEWE". “RK
" &), MEARXWRRAKEAHEENERES. AXHEAEST
B MEEERPIEICHRNA “AR1E” (Terminology).

B GIS ZEXRBRESTEROMATETRN, NZRIAFMEARE, ZA
HUXREAMH B -BRUFATUAEE_ER BERAIBRETEHE
WENARE, FAUNE-BRUFES BN BRES CEERISHE, A
T B AR E R RALRET GIS TRXRMB . MEFLLET KR
5 GIS BRIXZBMEREAARANFSRER, BAES (O MEHRE (D)
RME—FEO.

ZEAF AKX RERUAE - BERREARERRL BIF, B BRES
(B X R REIED GIS Za X R iE XM “Hid- R R, TAT =K
H AR R B AR A% € 1 22 [R1A1VE LA R BRSO R R AT 8 SEF w2 1A 7
KA E A BIREITHR, B “fiid-15)7. T 5FE BN SRR,
BT B A X RZABHEETSE GIS FAXRTERRE (D) HHE, LAE
RT—HBRHHARE.

224 FEFUXRAMIESEH

ZEFURRRENEZRROEBEF R H AT R ER KRS
Wk, BEARRES. MBRESLENARE, ZRGTAXRNESSHTE
WICES TG BB TE YA B . TOZESERR G RN, R
EETEMTHCESGHARERACHELT, AlEZTEALXER,

(D) F@ kRSP E AN

BA—F BRES W H BT R RE, B0 T miRRETHREA
R AESH, B LETRAN . JEREMFTRR. BESE—MA%
5 HAR R T3 & . Chomsky #f HxE b 18— & MU HI LN &) F BURF 5 S
HRREMAEEDT, EM—HERE T G w5 T W 7Eg.:

G=(VN, VT, §, P) (2-2)
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B2 E prARTAXRNHRERE

Ho VN RELLFHINES, VI RELTHIES, VNI VT FHEZ. S £
BIATF, PAFERAMME, LE—IE G, FLANRER S FFh, NAME
AN R HES LG), X—ARBFAER (Generative). BIAHNKI=4R M
NSRBI, ESSRATUATNAT, BATLlEKE L.

N

AN

N
n/ \,,, 7N

B 2.8 IR Lk R AR K DEMTH

XM T

1) S —=NP VP 7) ns—F B3¢
2) NP—ns 8)v o F

3) VP—v NP 9 ns— 7G4
4) NP-NP NP 10) ns—Zirf £
5) NP—sns ns 1) f-%Kik
6) NP—fn 12) n —if%

BT AR A R STE R A AR FR TT DR IE A A AT L, FERK
XHERIBEREN, WATFBEEEIRER (Chomsky Hierarchy). &4 AE 11
R, DRRBAIS0EWT:

D 0 Bi3rsk: "ERZAEMER M= A AN,

2) 1 B3E: EFIXAHXICE (Context Grammar, CG);

3) 2830k EFXEXIHE (Context-free Grammar, CFG);

4) 3 B30k IEM3CHE (Regular Grammar);

0 BCEARESS. | BIGEWNE G MRERIRT 2 B30, EELAE
BaERE. 3 BEARER, ALK AR ARBERA—NELER, L
RERIBTE S H AW WHIF, MARKERRGH. 2 830%, B ETXE
KIE, BRAEKRE., BASGH, EURKKHIHERIESS 1”] e, HX
B, AL ERBR YA TR TS. Bk, SaAS 50
RE R 2 Bk BT BRE S AW SN SIE 24\ T g
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%2 E PYXAFEEKRNERSRE

RIESEAEEH LM REYE, BRrRAME LT IXEXLE (PCFG) KF X
FIE TR AN IS B4R — FE o ST R K P12,
(2) BN %: REAR

HEZLE X% (Frame Semantics) R7E RS EEEIRMERM LRITK, ZH
WMk, BEBAENEN ROAELAEMSEH, ECERNMR, &
MAERRARMSEN. F0. B, BREEANERURE, WERRRIER
BhFE—ET B REE SCTRIER . 7 X RFAEERESH, WET T
HATERE S 61, 18— RN s07 2OE B A 5 B A HiE SUESR 34877
w1, FANEMTRIERE, 7RISR FrameNet!'?H1 Penn PropBank!™ %%
FESRE B SRR R A N R B A, WNTHBZRIFA KRR BAMRE
REEHE. ZF. 5F, TR, &R, LF%.

WI7E FrameNet ', X FiAICHETE “meet”, AIS5EAMER, EXFATS
5 “Meet_with response”. “Locative_relation”, “Congregating” ZHIHER, 1ER
%17 “meeting” A1 25 “Social_event”. “Discussion” HEZ2. T “Locative_relation”
FEZET 2 Relation”. “ Trajector-Landmark ” ] F2RHEZE, HiZ .08 8 AR 0 Figure
(Figures) 1 Ground, FFE#.Li8E AN Direction # Distance. Time. % %f4]
ER ) “meet” B EM 5 S EEIC, (FRE S AHESR, BI3KECE AL 7R LU meet”
AL HE RSP L 8 M, MTHETENE L.

2.3 ERESHENZEAUXRRE

MG B AE, FRAMXRNREMREFENERL, 0 ACE XK
Part-Whole K 26ff) Geographical NEF BRI E LT Argl & Arg2 Ky 4 Sk
A4 FAC/LOC/GPE, H#iE(MXRERBMITIE LB, wE 2.1 HHF
GPE-GPE F7~ . 17581 (8 v (IR A B B B LR R B T VA R SE TR

% 2.1 ACE % Geographical % % GPE-GPE 74

Moscow, Russia

Class Type Argument] Argument2
Formulaic Asserted | Part-Whole.Geo Moscow, Russia Russia
Unspecified

M RACRIK 4 B, 28 18] 7 AL 5% R IR A LR AT BE A e Wkt SC Ak
Z A X FRiE L. GUM (Generalized Upper Model) &—/ ML F BAASUSKIES
FA4K, WEE Bremen KEABHIAAAFHHREF, BNETELRABRE
SEXHEAMRE, GUM RETREENERILEFTR, ROBRARE
BEMREE, ERMEARRTUEER -BHREHEE. K9 GUM-Space &
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F2E PXLAPTEXEOHALSRE

X HE SN EA T EX B ARE S PR R REITRE: 1) GeoML (Static
Spatial Descriptions), U FxiaFRISL4FHAMERIRE; 2) Maptask (Spatial
Instructions), U E T [ LAEERILRRAIFKIE; 3)IBL 5 4) Trains (Route
Instructions), MIZZJRH KKK M B X BB R HITHRE. GeoML IR
Bl F -
Bl 2-4
A Building S miles east of Fengshan.
SpatialLocating SL1(locatum “building”,
placement GL (hasSpatialModality
EastExternal + quantitativeDistantExtent “5miles”,
Relatum “Fengshan™))

H A locatum/relatum B Jy 14/ #7 . GL & GeneralizedLocation & #R, &
~ERAMALE, SpatialModality FE0 %P ) FRIX RFTH RN E X (B
2.9). 4N EastExternal 7-5MBIIZ 7, quatitvativeDistantExtent K7~ & & 1185 5
%,

w"_,._-’/"l--.‘.. ot — ’&\\\"”“
e e T T~ P PN 7T \:’:‘/N—\‘\
e — o Semvendng
b M — ~
AN e JE——
™~ -~ R (7] ey e e P
P v B bt wﬂ——*‘——-‘wf —
MMJ’:——“ - e gy _
N A 5 - P - e e . - ~\
NS~ S am et St e
A L Iy
-
N, Do
\\:i 77
S— )

Bl 2.9 GUM-Space 5 SpatialModality {11728

AW, FEFARRORE-FTATARUOEHUEBROZRIXERE
B, AMEE GIS ZRXAMMBIRELEM:; H—HEH, RALAEZREGFER
WECTERE R .

231 ZHEANXFRFRIER

Mark WAEZERXERT, HIXRREARN, BEEXAER, MERRF
B KN TER BRI M%) RALKER . RIMIEBERE T HXRAH
BEPHRNARAERERNY, B CANERTEED, FTRHXRR
— KRB KR RERARET RO Z AR ED, FLE, AEXEA LR E
TR RS, HRAZBANER HMhIPRANT BXER. EARKEES
B, JUFER SR T MR R, WA E S FEHA 500E“ Rirhit”
MR, EERRAINRRMEIC L, WEIER. miEEHERFARR
L “on” F1 “above” 2 HIFIRPF A RIMG CHEMMTHEAL) -
£ B ERFR, MOGEEM “ " M “ EJ5” X b4 i i ok #id X
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B2E pAXAPTAXRRMHRERE

MR AKX A, ME—EEAT, “LEm” M Tihh. W8 “HRET
FERS” M “UHEUTHFERE”, XRERANEC “REB” TEX AT
X7, IIREFTESLAREETXS . TR, EHETRERT, HIRE
ERERXR, ERBEERHLHEN B2 AT TR, MERS T
MRXRMHE, REES TIRAESR.

REZREF S RBERRELR, HBERHRSE GIS ZRIXENRE, ¥
FEFMARRFHERIRRZRNTRARRESE, REEERRENTRXRE—A

Bt B XZGAREREXWT:

‘ (Topology(topologyType), Direction(directionType,frame,Distance))

(Trajector, Landmark) (2-3)

KA, frame HZ[RIS WML, Trajector/Landmark X5 &/F b5, HTFXAE
FESE5HEFSHAR, £ GIS ZFAXRPEGERRHIRRREY, MR
WA A, BT R RE S AEICRRATEERA, B2 R ALX R
m. MR, & GIS ZEXADZ B ENEEE W B E N
X%, HTHUBNTAERR, FUBSHE.

232 ZTEHMUXRZEHSSE

xR RREAF B RRRNFT AXERN 2K, —M5EREH
GUM XEiE & EAEI R, BEXTIGE IR ARLNMIRE, BEA
EFEEMITENLH. A—HE, ZREE GIS TRXENZED, RNZ
W 2.7 P ZEHRREHRE (D) FHFELA. MEKKEREEET, GIS
KR EWRIERBEBRIEXS LN, TARKIEXEENSLE KT
FEBERIE XD EMARER LIS XEE X LWEE, ZHHRE R LSRR,
FBEARRLZ” HER. XBEMA “FE” BYEER— GIS FHXERELRAN
A, EREERFHRAMN I SRR —BHEXEKAR, T “Fa” WK
ERAARK B AES TRXAEC. W& 2.10, [ IKITEERS—FR,
{EEATLUER “BE% (Overlap)” X—Z @A, B “RAFRME”; 1A I )
9 RHPEAER, B I ftE R, BATIWMEARTR A “E (Overlap)”, kA “H
% (Cross)”, X& “RBEAFLZ” KER. F—HERT BT ELELSH
HATHN, WM& ERAES XS,
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F2E POk PEEX AN SRS

B 210 4T RE, FRERRES

BMfEERX 2> “Z# (Overlap)” F1 “M5E (Cross)” EMFRIEARER GIS &
RIXRRIRP, IMPEERBTEEHTERIES. 7 GeoDataBase 1, %%
BRI RFES R 7, HRX 5 THE (Cross) 5FE (Overlap) (1A 2.11).
BHEXSBEMLBEEAREE “HX” XK, IHXRBT “Ex” $H. W
EEHREST, BIFAXFHEX 2.

sMLREE — sRLENE 1
| RAMEXRI| RANLRES Binzxsn| ol e @ o |RARMAKA|nABNXRY
87 et i 2 vite ;’t 0 wtyulle EHE
# ﬁ
. :g:}:*m V\o /°\ e° AHBMRAL @/OV AREBMERH

o o 5 5 (200 T e
OO samrx s ° ° anngxgr| OO0

B co l | g BHRMAET | REAMEES
00 G 4O 00 AR 380

2.11 GeoDataBase #hit K RZH M “HA (Cross)” 5 “F# (Overlap)”

C R, #NBE GIS BRIXREHREPRAEMSEER, B RCC8
KX EEFAKRT IR RRFTHRGE 2.2). KB X L, £5INT RCCS
R IR RRBAE, MBI XREAREELRESCPAARE (B1233 )
T HEE T XRENSLEESE. 28 2.7 WREBRE, XTUEERER
HAERENRE (D) LRAENEREERLT, BEEATERES (O %
RAREN . Hik, AXHERIEH RCCS M3EX M BN RBAE, MAME
PR X #3CRE

R 2.2 FERI KRN HE

WP RFLY i
TPP(tangential proper part) [ ST o7 T (4R )1 JR )R 3o
NTPP(non-tangential proper Part) | [KEK 7 b Ab[FA IL #6455 )R Lo 357
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B 2E PUXAPFEAXROBBLRE

EC(external connection) [EFEILESHMTRAL.

DC(discrete connection) (B=BEM T LWL 150 22 4.
PO(partial overlap) (F=RE[FE%K]TE.

EQ(equality) [ERFEDX].

HHXRORBAEN S XA RHEEL . FRUR 2.3:

R 23EMFRKRESH
HRAXRRRE | w6l

Behind (B RBRIBURH MR RLEE.

Front (S SIAF WLEI B HCRRE]L.
Above (%W LA [EHF]

Below ARTRAE[RF LI B T [ KR s B S B b
Right (LR MR,

Left [(HE OB TRI)ER.

N/NE/ENE... | [L@MBEETO], REEHE],
(sixteen-point
compass rose)

233 TEHAIXFZBFIET

DRER BRETHAME LB REX 5« a7 2R AR R K E AR
HW R MCARER, 2EZER, BXBESOTE. BTFHFENTRXRR
ft T R ATERE R, BRUAREE X R R B M HIBTR AT . TAREE A
XEHRERFZEMAHXREZER, 5 RCCS & XHIXEF BHREHNEY
RIERB—B. AXREFRERAL, LARCCS EXMRBERME N, FLz
M ERETH LR KEE, HHXERRMRAEIXEEZER
5 RCC8 KR AE M0 T B«

(1) BZEXH EQ MRiAs/k A I B 745 1A)45,_E A9 A B ARARIE .
BB REE RN PO KA (W 2.12), thiEd EQ LREM. BRTHAKL
PRI LB, SCA R A ) EQ B & R B 5 3t A 7ZE A IR B T e B o 4 Rl — 54
B FE S A R AR, RT3 EC KARY) A —#E, TPP 5 NTPP 75
RirERETRAMASEEHASERTEM, NIHEE— 8 IN 8, WX
HER P INBET EH-BEXE (Mereology), #BXER, MAKEREAY.

36



52 E PXXAFFRRRNMBB LIRS

EQ IN

B 2.12 ZREIAH KR EQIN XHEZER

#l 2-5 R’k EQ 5 IN KR ZZ2 B MFIH).

#l 2-5

A) EQ [Z#], IB&[R].

B) IN [HtiEIhEES, REJ FEaWal

(2) ¥ RCC8 9 DC-EC-PO M A ME & A7/ 5 AT F I EEE E
Bzt EAREEKER DC. EC. PO £X—E3HTEFH=AMBIER
#&, T EC/EXN DC 5 PO MIEAREMAUR S =%, hTILHFLRE
Bk, BB DC-EC-PO R 2 M AR A (WE 2.13),

OO OO W

L L
L L
d T df T T T
1 ] [
| 1 "

PO

DC EC

B 2.13 ZFERib X FE M DC-EC-PO KA ZEZ MR
WHIR L 55H& T RMEES A d, BIE D:
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F2F pukt Ik RORBERE

% &>>D B, 4 DC KH;
% d<<D i, WK EC K#,
HA>>FR “@RTF”, <R “@PF”
RARLENBTERE, AXER s, HES:
24 s<<S Bf, A EC K#,
% >8 B, A PO KA,

HAD 5 SHRE, BNk THEE M FE MR E . KL B+ H DC-EC-PO
MURBAEY . NZ3NAE, B2EXTHRF/HEERRTHRE
DC-EC-PO H#IMBMRESIZF), NGMER, FHith, BZEX K DC &R T
55kmfFARRE, ECRARMRSHKRLE., Eil, PO RiAFIFSH AL

EBHS. YT MK DC-EC-PO EZBRKFIH):
#l 2-6
A) DC [AYHHET 6 AELMEL L.
B) EC [HILH[#HMIN—1LZ R
Bl 2.7
A) EC [HEASER [ EGR EBX R asE 2 7.
B) PO [T IREBEFIZzEE ERIHEUFILE, REHK.

i 2-6 PRIFE, A) ZHER DC, T B) MEEEEREEN TN
% DC, BIFXAMRBRANREEE, HILAT EC KB, WEH 2-7 FHIBH,
B) AHEHK PO, A) MERBRERR TR A PO, METXEHREFR
GR. B, FEIET EC KR,

BMF®ME S 1 D MERE. UERXA#FRMENEREAMESE, FHik
EREZEANRO R IR RBUNAMRYE T S%, B3—EriEEM.

24 RBENE

AEHEESINES ERZ [N RS RAER K SO Z 67 bk &R
HIRFHE R L, BE XA SHERRRSREEZTRKXAKE LR, #
HT PR ZR G RFREORNER, LR ZEEAREARTEEZ [T
KEREFATOATER. FIRXNARFEREMT AT T EM. RF,
MERIFRKRRRER . 42 KRAEQHW=AH BT T ERE SR
ZlAH L RRFIE.
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53 B SEI Lk RIERIRE S T

F3E TEAMRRBERRES S0

3.1 FEHUXRMERRE

T RETHEAMN, BRETHIEY, EERESLETR, EHEN
HERPARNERM. ZEFUXROEREBEUTHEMNE: (1) £ZET
MRRARGAER L, € LR~ RYGE SHIUEMRERIE SN TiRE#
ERARHREATE; (2) BIRETEE AN RRFENFEEAMNRETS, &
FREGERHTINE, FHRIETHSCARER TIRER SIRERTENT R,
311 ZEAMRRFEER

ZEFNRRNRIERE X T EERERLEIE NEH, XN ZER
#, BEEEHN. MABHRERTIREEERERME, EFEZERTE
MRE. HERNXEFFIFESCTERNKBEER . iR — 48
RS, EENREESE KGR ARE LRSS B HE 5 R, Xt
FHrEA R XE— T #EE. KR, BAFEEENNRESENE, £750
Ti B R ARG RIE RE XI5 K00, T Bl I KR A 5 () R AT 5 AN E R 1R
HEATAUE .

EEFZAERRETE, BRTESENMSEN GUM 5, TFHUTILH
HHREFESE: (1) TRML (Toponym Resolution Markup Language) & TAME

(Toponym Annotation Markup Editor) R4t %M —FbainidsE. HAERR
. BiE. AIFRAENERM L, o5 e 0 RE SR EETRE. (2)
GeoTagger & MetaCatra 2 &) MetaCarta Geographic Text Search(GTS)% fg 1144 1%
FHRAMRES, TIREXE ETXARE -2 HIERGE, NTREGELE
REM S RIALE (5 BARE. (3) TESLA (The gEoSpatial Language Annotator) f&—
P BT So i BB IR A0E B R &£, (4) Spatial ML (Annotation Schema
for Marking Spatial Expressions in Natural Language) Bi3EEZEZKERFITRA
ZMITRE €, ZBWERFEE-MRIREN. ERTZENNARESH
Bz B RPY, ACE B IR N K XA S Bl E BIRENIREZ —, H7E
¥ REE AR RERBEEM L, B T HIGERE.

LR BRI S AR 2 DA AR TE A A0 R, T B 2 50 2 b AR AT B b 4 1]
U5 B R, Ho SpatiaML 7ETRIE X3 o % AR bR SE M ZER B, FrEtE
[IfEA RLINK/LINK RAREXAF R H MR ARSI XR, F#ERH SIGNAL
KKBEEHAA, RATE SpatialML BFHERE E, &33P0k ML B
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SIGNAL, R ZEmF M RAZMIFEE (WA 3.1).

! 1

LINK RLINK
e t
11 1
Source Target SIGNAL
PLACE CONJ MOOD

B 3.1 ZETARRINESR

HA, PLACE Aii¥ ar4Z 504k, RLINK/LINK 2514 A KBEARE Source
(F45) [Target CGHHR) MZRFARER, FRAL—ERRIETRRRSE
A% EA LINK & RLINK K4 245#E. T SIGNAL Xt #8722 (6] 5 ALK R A 2
BHANCHATIRE. BEsh, CONJ A FARRZERIG Mk R RE & AR MARER

% . MOOD I TAriRfiR 3RS R FARMIBE S HEIC . AR nBlanf 3-1:
# 3-1
(AZFENTRLTIES 150 24 B4,
<PLACE id=1 typecode=510000 form=NAM>H = 5§ [ </PLACE>
<PLACE id=2 typecode=510000 form=NAM>f1 L Hi</PLACE>
<SIGNAL id=3 type="DIRECTION">IEJ</SIGNAL>
<SIGNAL id=4 type="DISTANCE>150 /»~ B </SIGNAL>
<CON!J id=5 >$i F</CONJ>
<MOOD id=6>#J</MOOD>
<RLINK id=7 source=2 target=1 signals=3,4 conj=5 mood=6 frame=EXTRINSIC di-
rection=N />
<LINK id=7 source=2 target=1 signals=3,4 conj=5 mood=6 linktype=DC />

312 ZEFMUXRFENE

TR LR R AR LA F A 547, BI—AN28 18] ALk 2 SE1 v R 0 BT A
i 2 Lk BRI RER N Z A L AML T R—a)F . B dr &5k R
EARERRESE, EfREEBP RN ESE LR, EXirE RPN
BERBTIEQSUTILA:

(1) RLINK/LINK #5¥E 5 PLACE #5951 5 ¥
PLACE #REFAE B mod, FLMRERIERM L LEASMHLRE, W0
“U67” I mod K S. TINET, ATHELRANEFEKRE, BEHNEIRNY
fz171 2 EF PLACE H) mod, i&&%E% RLINK/LINK fJ SIGNAL. MZEH X,
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H 3 F TEACRROBRFE S MG

FM RLINK/LINK #RiE 0/ B H R iRk, R R8N F B EfnE e
7~ RLINK/LINK #J SIGNAL, BAMRUEHIE 6 & SCAMEIREtE, W 3-2.

# 32

(& B TR ILARB AR

<PLACE id=1 typecode=130000 form=NAM> [ B 3i#{</PLACE>

<PLACE id=2 typecode=610000 form=NAM mod=E>X LI /R Bt</PLACE>

<SIGNAL id=3 type="DIRECTION"> ]t </SIGNAL>

<RLINK id=4 source=2 target=1 signals=3 direction=N />

<LINK id=5 source=2 target=1 signals=3 linktype=IN />

Xt T3 dn 44 Soik CRH i) o, S ERHEANZECEHER,
TRARSES Mt E R BRE LINK X IN. ELFFREREN, 88t
EHixiE A PLACE RIER |, FBtutfE A8 447E A —1 PLACE, W&t
EZEMZE N XEAEBRIFE.

(2) Source/Target fI AT FrHE

MZ RGNS RBAERPH A/ RN AE, BER LINK FHIEIN XR, &
@Ak A&YF Source/Target # R AR . X F6 33, —HKEMLT,
Source/Target SNMKFRFE A) PHh “BnE” / “FTUEKHK”, B) Hh “Higi%
K7 CRARR”, C) FhH “BLH”/“BHE”, D) *A“BEK"/“B
7. BEABERNERRE, NEENAEEB), NRIFEBRENB “Ek
T#/R”, W Target B4 “REH&iE/R”. XF RLINK TS, XFHTRR™ENE

Z M3 17 B BB R Source/Target FE7R 1 FTIHER -
%l 3-3
A) PO [F =R 1BEEKITE.
B) EC [XAZ M AT A RS /R )
C) DC[BE=FEULFIRKHIEILS 150 2 B4,
D) EQ[&BR)XF[A LK1,

(3) LINK/RLINK X RN EZ/E

FEXRFRIRESR, BRIFMFARDMMENEZEE XKML K, Whl 34,

Bl 3-4

A) IN/SW [4RPHTR 7 T-[0U )1 Z 4k ] v L3R

B) IN [£BFITT] (M1 )5 .

C) IN/SW [SRBITITA[IY )1 2 ] AL AT A A

D) IN SBERERAPYIAIWNRAT R [#0Ft.

E) IN/W (] v 757 23K S50 bk £ L 51 ot Py O RS/ HE

B A) B E) RIXE#AS, THAFMRRNEEEZLHB. A) BLE
EAIC “LF 7, “PEdLEE” BB R T ERAM X R, B). C) BETHX XM
EHATEAREFEEC “5EW7, “TEKA” BB RTERHAER,
D) MUNREERRBETME, FEEHL—EHHEERRRNT R AR,
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E) A& T . AT M GIS FEEXRNIE—H, &K A). B). O) &
ESEREN | (EABFERENARE), T D) AFEEFELERMR
ERTHTRENZRFAXER, REEEER 2, T E) WARTHRE.
(4) LINK FH928 84 Al
MR KRR AN —F, EFMFARAHRMRNEEERER
, BER LA A, & EREE. ZRINEHFPERBOOELRYE, &
b= R RRBAWRS T, Ekind & R T4 DL iR 2 02 oy 4
ik, HIE SRR AR SR (ENKZHY), Line-Like Object), MARHE
YA R /NERREIE (BI04, Point-Like Object). TixtFEESIEE, B
W R XRBRKEMR, RS B BT R, TiRBEAh—
BRI A
3.13 FEAMXRREHELE
3.1.3.1 FRREER

ERFERERENTENART, ADETXARRASE EITHIEE. 6
FHIBEERMAREE, HEMNRAERE T IRETRANYEER, WMERF
ERR. AR, BEARERRRA LEEZRISCRFFIERIHIZ . 3% 8 AL
RRKIERRE, B RRRER S KB A U T =H:

(1) #iscAnR=R

At RRE, SALERIRAAFERER S, SXETARFEHBEATZH
triE#R. Bl “A=SEms T Bkidims EJA 4/d 150m AB/q &7
MEHTEE AR RIFER, BFXAEE (Span) HEE, FEHKANERK

Ro it
------ Hivg —/m Kig , wo fEmg[TR3] & W/vg RF/Mnc[TR1][TR2] #/vg Z/d
# ¥ vz fBIvg Hiusde #1 BE/ng[LMI1](LM2] F/f #[SE1]#r[SE2], /wo Fi/d 3L
Zl/d #18lp F/f#[SE3] Kivg Eivg

K LM #5745, TR #r4HE. SERRFHRER, HENSBERXEN
— AN RISy . #1 R B ERERMOERBIRR. TR, EatbiramEa L,
KT SHR—EF RIS FRIZE 8] 5 60 6 R K B b/ v R L 28 (B) R ik AT
X4, JMARSE MM NERR.

HXAMRERAERE AR EERE AT ENBEROIBR T, AF
R EE BERNR A Eilk, RETHREARNEZESTHR. HEH#ITE
B AL R R MRRAE, REAEKESERAEREBRRFEXABE IMINE
BEMBRT, AR REAET A TRERFE, BAMETIRERR
fEHT o
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(2) Stand-On XML 75,

A XML BRAXEFHTEFAIRRMFEENE. TRML BIRA
Stand-On XML FI#& 3. B 201% ) F“EU rejects German call to boycott BRUSSELS
lamb.” BRI A

<s id="s1">

<w tok="EU" pos="NNP" chk="I-NP" ne="I-ORG" />

<w tok="rejects" pos="VBZ" chk="[-VP" ne="0" />

<w tok="German" pos="JJ" chk="I-NP" ne="I-MISC" />

<w tok="call" pos="NN" chk="I-NP" ne="0" />

<w tok="to" pos="TO" chk="I[-VP" ne="0" />

<w tok="boycott" pos="VB" chk="I-VP" ne="0Q" />

<w tok="BRUSSELS" pos="NNP" chk="I-NP" ne="[-LOC" />

<w tok="lamb" pos="NN" chk="I-NP" ne="0" />

<w tok="." pos="." chk="0" ne="0" />

<candidates>
<cand id="c1" src="NGA" lat="-23.3833333" long="29.15"
humanPath="Brussels &gt; (SF04) &gt; South Africa" />
<cand id="c6" src="NGA" lat="50.8333333" long="4.3333333"
selected="yes" humanPath="Brussels &gt; (BE02) &gt; Belgium" />

</candidates>
</s>

{# /1 Stand-On # 3 HT XML B XA IR G SiREE SR AL, BBIT
PEENBT ST, BELCEREXABENRE L, SAAT A~ XML
WET KR ER W EAE T U FESKRERSZ N 0 %%, BEERK
FEREXT XML B9 SRR AN TR R

(3) Stand-Off XML 7\

{H Stand-0ff XML YA FEARTER AR B A8 RE R ARIE - W RN 7
Ko HLBT XAFIISIREENBE, IREENEREEIREEFTIT.
AR 3C GATE £ F M bmi i X A 1

<TextWithNodes>
...<Node id="73" />H z 7} #<Node id="77" S F<Node id="79" >k H<Node
id="82" />IE Jt<Node id="84" />#J<Node id="85" />150<Node id="89" />/+ B
<Node id="92" />4t<Node id="93" />...
</TextWithNodes>
<AnnotationSet Name="SpatialML">
<Annotation 1d="750" Type="PLACE" StartNode="73" EndNode="77">
<Feature>
<Name className="java.lang.String">id</Name>
<Value className="java.lang.String">3</Value>
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</Feature>

</Annotation>
<Annotation 1d="754" Type="LINK" StartNode="73" EndNode="93">
<Feature>
<Name className="java.lang.String">target</Name>
<Value className="java.lang,String">3</Value>
</Feature>
<Feature>
<Name className="java.lang.String">link Type</Name>
<Value className="java.lang.String">DC</Value>
</Feature>

</Annotation>

</AnnotaitonSet>

@it fE M Stand-Off XML BJ7 2K SCAFFFIR R A XML 19 Content TA R
Element, MR SIAFFIMIIELHFFE, RIFHRYEERRHIXABERSF
WIREE BRI & (StartNode/EndNode), BULGHILKI T AR FSHFEERNE .
EE AN T XEFFIRE—H, RANTTHEMAESIE. ZARRSFAT
XML XL HE BMRER S, BBFNLEASREREIIFEENER.
WA, EEFAREABRINER L, RETHXABENRIEH, FBTE
XRGIRHNBERER.

3.1.3.2 EREFRETS

GATE (General Architecture for Text Engineering) & Bui#:/ =X H
H—AMFEERESLBETE™, B ETHA4 R ELNE R MR HRE
R, GATE AEE LRERME TELARE. FRMI. EERE. EEiHN., %
BERSEENEERISIREA N, XLH MR D CREOLE(a Collection of Reusable
Objects for Language Engineer), XA EEI IR (Language Resource) 1#ff
T AR A RFE N RE L XA ERBE G, Hal#id XSD (3T Schema
Annotation Editor) ¥ Ontology (¥fMF Ontology-based Corpus Annotation
Tool , 0AT) #ATRIFELMWHITIE L. LBHM (Processing Resource) T
Ei8 (Pipeline) MARBITHA, AN (Applications). ALK
BRI B R A TEM . GATE BRI RERTWE 3. 2.



03 FE R RRMERRE ST

lglx

vij e .w_u 4 T

Messages l . fle DMPWor . & J';Gl-mw.ry,*c’

jons List - Corererance Egitor] oaT][Tent | {
|
rﬂ(itlns Z3d. 08 EREES. FRTOTRTETUR. B il -!
BT s BHERR £, WD ERz000F 7 ¥ GATEChinese
T e S o X
weF BB, 194 P 7 o 14 b
"3 a n
: = | i |
o fup {
Y
=1 |
T bon i
‘ 2 1| W
JEC L’L’;nsm
x|l
f x|["
! :J-J(cu G
4 B ¢ 23 X becetonen
1
| vl %
MimeType vl _wau
T f ] 3] farcePa
f____"‘_" i
[oocnewirerype +] | e b | I
gateSouneURL v | (k ww recsans ann ann nnotate ool v
iy
| || 7 —— |

< 1[ wrment Editor | Inalisation Parameters
W R | g

10aded in 0 141 seconds

¢ 3.2 GATE i EHbriF#e4F S
A SR b SCHTR A bR SRR VG BT 25 1) 7 RL ok RAGERRTE, T
G SpatialML XSD WP 3.3, eyl fEd, ARG IERHO SUREFIE ST AR 1T

MR B, FrigE Ll Stand-0f f XML 4% 03t 47 47 6%

IJBB..

0-

Generated by XMLSpy wuw altova.com

¥ 3.3 SpatialML XSD

& GATE W EMRIE TR, FRiEEHbL 2 308 (Document) ZHAG. BFANCRY
A[EIE AN FEFRTES (Annotation Set). XEFRiTFESHBL—M
R BHRMA R ERE (Feature), J5 & @il BALM T RIE, Bl
SCA B 4R M8 F AT GRIAS [ SOA RS BE o ks 4, Al m] Bl X by 4
PEME A WA S . W 3.4 5 LINK KRFFIEES DA IN EH 54,
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535 AR R AERSE SO

ZEIIZBEH . = CEEE, bB—FFES,

k)30 iGiEezezH . B RIBEILY
BESHERT 3200~ 3800 b — B A LT 0T 4
Document T R 15)
ole @)
i) Annotations List
'.‘ : w SpatialldLC
2 [~ CONJ
Ir P LINK
‘ . W PLACE
Erzecce S F RLINK
Sl e i Pew ]

Annotation Sets

[« 3.4 GATE it k5T <

3.2 KEERIMMES S

SSIERER A CPEAERMEE GHELMD) FBEFLEIE 200 5w &5
8] J7 07 K AR SOAR . itk LB R 44 o IR SOAS, B REET A 344, L3
P AR NS AU IRES . BB BOA ST I T VR I HA . SO 2,
TR AUSAR 2k o by TRERH GATE P63, JETF LIRbRiE S b e,
55 GIS Folb 2 L EA T N TR Jbsid 45 AL (0 58 SRS
321 SKASHREY R

(EHRbRH RS b AT (bR 20— B0 A 0 7 i S A S L RS I 0L,
HANGE RIS A B0 b B i 44 SARAL D 1 SR/ SRR s Bl e AT 35 (]
IR A R N OV ok A1 ITve A I 8 SO (LS S A1 1 I 1 .=
“Between” AL, HHRIBIE A A9 KT LS 24 IEAh, Al 7
{2 WHEALIRE, ZoCIANT ok A IR . A, SpatialML (1
IR R R W S I T S M (P ST | RV R (AR Yy (B 1B AL T
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#l 3-5

[REBWRIFKAISE[SILKRIFIS K.

<PLACE id=1 typecode=610000 form=NAM >K % l{</PLACE>

<PLACE id=2 typecode=110000 form=NAM >37% K{f</PLACE>

<PLACE id=3 typecode=110000 form=NAM >5{L/K Z</PLACE>

<SIGNAL id=4 type="TOPOLOGY">7} 7K #4</SIGNAL>

<LINK id=5 source=2 target=3 signals=4 linktype=EC />

<LINK id=6 source=$ target=1 linktype=EQ />

EBMREERLE WA FAE, LINK/RLINK £R7R source 55 target 7 8] A1 %
FHKHKER (Association Class) MIELBK., BRXRAMALAENIERE TH
REW RHIPIA PLACE #1TZ ElRIMSEREFT T [EH (Domain) KF R, M
M2 EEAL RS EER BRI A RREE. B 3-5 %, KREH EC R
KiM” 5 “SITKR” GHITRTE (Intersect) BHRARHIFHNZRR, #m5
“REW” B EQ BIRFR. MEMAZXWHIEZESREMEIN EC EEHHIAKE
KiE2H. ERTEEES, EWRFEFLMNFEEINEE, wHl 3-6.

#l 3-6

[z LA EBRE[ AR B R R R[N N .

<PLACE id=1 typecode=610000 mod=N form=NAM >z 1L {4 It B </PLACE>

<PLACE id=2 typecode=510000 form=NAM >75i# H ¥4 X <PLACE>

<PLACE id=3 typecode=510000 form=NAM > Ji| % </PLACE>

<SIGNAL id=4 type="TOPOLOGY"># 4 </SIGNAL>

<LINK id=5 source=2 target=3 linktype=EC />

<LINK id=b6 source=5 target=1 signals=4 linktype=IN />

o, “HEEBRK” 5 “IN4” A EC XR, #idKHHE (Union)
BEREF DR, T “Z LA M5 EZREHMN IN FXER. A THEW
fy s Bt 25 (] 75 5 FR ik o () B oy 2 SE ORI M F Rl b2 A & 2,
TR ST R (A 3.5), B Target/Source 7] 1%/ Place 4 Ak.

LINK RLINK
t
11 1
Source 1 Target SIGNAL
1
*| |
PLACE CONJ MooD
D —

B 3.5 ZEI XA BinEE
HFARMZ M ANNERRIE SRR, BRAMNGESH L%, |
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EHAAHERBASEE, FRERESBREETHR. b, Bt ERER
FRFHMEFNS, &3 (Clip). 1% (Cut) BLRESE (Difference) R4
(Symmentic Difference) ZE XA HIRA & P HIEFE A /DN, BMY B REE
HEHEmE 3.1

# 3.4 pEGALEA S ERRHETREY

A ERINET W REHEEHRIMRR WERS
Intersect EC & PO &

Union EC 8 PO |

Convert Hull DC

Biis R, REHFLE EC 5 PO KRANLAA BERIT Intersect/Union 1k,
A, EC XRAMLABEIT Intersect BFE R E—% K2 @1 DC RAKILHA
BT ConvertHull #{EQE TR ARENEL S AH, BT —BRAE “2 /&~

RHRF R, ERR G MRE T
il 3-7
[REWLR KIS [SILKR]H KL o
<PLACE id=1 typecode=610000 form=NAM >X % 1l1</PLACE>
<PLACE id=2 typecode=110000 form=NAM >75/K{i]</PLACE>
<PLACE id=3 typecode=110000 form=NAM >%{T /K #</PLACE>
<SIGNAL id=4 type="TOPOLOGY">%} 7K 4 </SIGNAL>
<LINK id=5 source=2 target=3 signals=4 linktype=EC />
<LINK id=5 source=2&3 target=1 linktype=EQ />

i 3-8

[Zid AR R BRI RUNEBEN

<PLACE id=1 typecode=610000 mod=N form=NAM >z L1 {4 |t B;</PLACE>
<PLACE id=2 typecode=510000 form=NAM >74j#& B ¥ X </PLACE>

<PLACE id=3 typecode=510000 form=NAM >[ )I|%</PLACE>

<SIGNAL id=4 type="TOPOLOGY”># 4 </SIGNAL>

<LINK id=5 source=2 target=3 linktype=EC />

<LINK id=6 source=2|3 target=1 signals=4 linktype=IN />

St FBANSLARA & HEAT Convert Hull #R7E K9S 061 3-9.
#l 3-9

[RERTITA T (W RE)V RS SR /R T Z 1]

<PLACE id=1 typecode=510000 form=NAM >X JK fi</PLACE>
<PLACE id=2 typecode=510000 form=NAM > /Ri€</PLACE>
<PLACE id=3 typecode=510000 form=NAM >3 F#} /R ifi </PLACE>
<SIGNAL id=4 type="TOPOLOGY™>2 [&]</SIGNAL>

<LINK id=4 source=2_3 target=1 signals=4 linktype=IN />

X ZAKAFHE S HAT Convert Hull #RvE LBl 3-10. i, X F x4k
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S RFA N TELERIMA, FAFE. WRLEHEHN EC, NIXFH
&5 T Union 4T ConvertHull, #7454 ConvertHull.

%l 3-10

[RAR U 1L ) T 45 S PR B (FE 2] (BRI DUIRIZ 1] o
<PLACE id=1 typecode=610000 form=NAM >K #fit% 11 {4 </PLACE>
<PLACE id=2 typecode=510000 form=NAM > %</PLACE>
<PLACE id=3 typecode=510000 form=NAM > £</PLACE>
<PLACE id=4 typecode=510000 form=NAM >{X {E</PLACE>
<SIGNAL id=5 type="TOPOLOGY”>2 [B]</SIGNAL>
<LINK id=4 source=2_3 4 target=1 signals=5 linktype=IN />

322 AAFEHA—HN

BIEXFFEERARERTEIY B, B A RbRE H 28 5 60k Rk b dy
LLFAERREEER. MESAAMUXRNREF, EREFMALR M
REVERT, RUTHIZHILEA Source/Target SLAAR R 2 3R X R . i hn
AH—RUTTELHX— B (LE 3.2).

R 3.2 ABFRENB—MNIR

Domain | Intersect(A, Bn) Union(A, Bn) ConvexHull(A, Bn)
LINK
IN(C,Domain) EC(C,A); EC(C,Bn) [ PO(C,A); PO(C,Bn); | DC(C,A); DC(C,Bn)
If(n=1) then EC(A,B);
IN(Domain, C) PO(A,C); PO(Bn,C) | IN(A,C); IN(Bn,C) IN(A,C); IN(Bn,C)

EQ(C, Domain)

EC(C,A); EC(C,Bn)

IN(A,C); IN(Bn,C)

IN(A,C); IN(Bn,C)

PO(C,Domain) PO(C,A);PO(C,Bn) | PO(C,A); PO(C,Bn);
DC(C,Domain) DC(C,A);DC(C,Bn) | DC(C,A);DC(C,Bn) | DC(C,A);DC(C,Bn)
EC(C,Domain) EC(C,A);EC(C,Bn) EC(C,A); EC(C,Bn)

He, BdAB)RFEZTLHAE. HTFERX BT, BERKHERS
BAE, Eit PO(C,ConvexHull(A,Bn))& EC(C,Intersect(A,Bn)) L& HIH—"
BN X F i H— AR F R RR, B ARSI, BERREN 2.
HAPHZH0N, fEEE ERUTARMERL. § 3-7 Ff 3-8 H—/EK
PR 45 Rl 3-11 F0f 3-12.

% 3-11

CRZLRIFKI S [ SIK R 53 KL

<PLACE id=1 typecode=610000>k % Lli</PLACE>
<PLACE id=2 typecode=110000>75/K{i[</PLACE>
<PLACE id=3 typecode=110000> %Y1 /K Z</PLACE>
<SIGNAL id=4 type="TOPOLOGY”>7} /K4 </SIGNAL>
<LINK id=5 source=2 target=3 signals=4 linktype=EC />
<LINK id=6 source=2&3 target=1 linktype=EQ />
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<LINK id=7 source=2 target=1 linktype=EC significance=2/>
<LINK id=8 source=3 target=1 linktype=EC significance=2/>

%l 3-12
(=W AL B B BRI NIEPER.

<PLACE id=1 typecode=610000 mod=N>Z#4 l1{4 LB </PLACE>

<PLACE id=2 typecode=510000>F4 3 H 4 X </PLACE>
<PLACE id=3 typecode=510000>[1 Ji| & </PLACE>
<SIGNAL id=4 type="TOPOLOGY>% I </SIGNAL>
<LINK id=4 source=2|3 target=1 signals=4 linktype=IN />
<LINK id=5 source=2 target=1 linktype=PO significance=2 />
<LINK id=6 source=3 target=1 linktype=PO significance=2 />

IN(Intersect(A,Bn), C)RIF BB AFE R, afi 3-13.
B 3-13

(IR FEREIM[EPIIELC.

<PLACE id=1 typecode=110000>If&{T.</PLACE>

<PLACE id=2 typecode=510000>H ¥</PLACE>

<PLACE id=3 typecode=110000>&#{L.</PLACE>
<SIGNAL id=4 type="TOPOLOGY>tH{L</SIGNAL>
<SIGNAL id=5 type="TOPOLOGY”>F</SIGNAL>

<LINK id=6 source=3 target=1 signals=4 linktype=EC />
<LINK id=7 source=2 target=1&3 linktype=IN />

<LINK id=8 source=2 target=1 linktype=PO significance=2/>
<LINK id=9 source=2 target=3 linktype=PO significance=2/>

323 TEXRRFEFAEHT R

FE EXCHTR Y LINK KRSHIMTRERS L, o 320 B 3 RSO R IR ) 22 18] 7 AL %

AHmIPRRNAGEANT B, URERER—B,

(LLO), mA%sm (PLO),
(1) SRR EC XA ER, (B 3.6)

B 3.6 LeiRLAAM EC RAER
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HRK B A 3-14:

%l 3-14

D EC [XAF R AT A /K]

D) EC [EHEM LRI R ]

D EC [WRIL)T[HEM[EP LRI E MR IL].
(2) ZeiRefhm PO KEEX (B 3.7)

B 3.7 &Rl PO KR AR

AHRL f B e 3-15:

%l 3-15

D PO [RFEWLFRITREIA TR 24

ID PO [BhM] 5[ B4 4 B RACATGILRA[RIE], E[ERICER AL,

(3) K-TEARRBER (F 3-8)

O ;
'
A A
A
I I 1l v
EC PO

\Y

Bl 3.8 Z-HLAnHhERIEK
HARE 98 £ sl 3-16:
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Bl 3-16

D EC MR/ =M I B &= H ke o

ID EC[KEAEEE TR ZRKBIEANXIKBKE]

D) EC[A)FMMMEAMEER, LT R LRWILRE.

IV) PO [{LAIL LI )RA[E RS RE].

V) PO[KEMFE TN S Bi8K P8R L R AR IS ek AU —F .

(4) ZRRZ AR RE A by

B 3.9 ZiERERIECREH N

ZARFRAECARWBEERNEZ BT ESHR. EREERE T ErH
B xR (B 3.9). HMNFEIARERIER G 3-17:

B 3-17

A) EC [REMN[EB AR,

B) EC [EHMIAMERMIZ A,

C) IN[FERWIAMH (&) Z O) AHIPRES.

D) EC [(EEMFEXRE[FFE]. [FME].

E) IN[KEAFHIN\EN GEH. B840 JhWEERHX.

F) EC [ER Btk B T AR 12 .

G) EC [z ILIRI[&ITIHI 5 K .

H, A) FIB) XN EC, 5 GeoDataBase Fi17Ifi (Touch) ¥ZE—3,
I C) BXHIN, 5 GeoDataBase FTHIAE (Within) H—H.

(4) #HRREMZEW

R ERI D, R T #RREEWR, E 3-18 5B 3.10 Fix.
il 3-18

A) IN[EMIRP T LRI,

B) PO [FT& ) F(HX].
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B 3.10 H#5iR R EER R b 2K B0 U7 69 S
3.24 TWERIBSH
3.2.4.1 BRI+ HH

£txt 200 BiEH, BEBITHLAE, BRBRERNLED. XA, 3+
R PRIBE T EEARBRFTH ICTCLAS #AT44). 4MA Stk ieiE . AtbiRE
FRE AT DR AR RIERIEARERTE B BT R iy & S ik 55 1]
FhixZMtRE. BHAEER 91504 4, AL 56686 4, %M 14422 %,
PLACE6972 i, LINK %% 2436 5], RLINK %% 515 #. LINK XZ&%F, IN %
% 1486 B, &5 61%, PO K% 457 fl, & 18.8%, EC X% 229 B, 5 9.4%, EQ
KR 1896, 5 7.8%, DCXFR 75 B, i 3.1%. RLINK XFR¥, S KFK 107 #i,
NXZ 10561, WRRE87Hl, EXFR 724, SEXZF 24 fl. NW XKF 24 ff,
LEFT/RIGHT R A X RAANE D> EFMFXRZEM A RXRLER 4.2: 1, X
H—F%l SSW. RLINK 12 BHE42 4 INTRINSIC £ 7 6, HAh#5% EXTRINSIC.

AT, FERFMSE S AR A, 8BS KR RHRITEL Wik,
IKERIBRFR) RAHAEALE F B3R H H L T AIZERE R 5 X BT e A i,
51 FE R 75 mEF M. s, SXRERTEBEE AN RENRR,
3o 38 27 [8) 7 A K R VB R SR 22 8] 7 L S HRAE S £ 0 554 45 — 4 b R &0 4
ST A% 2 BRAE LR,

%1F Source-Target ¥ B % 1 SRR 3.3 AR 3.4:

# 33 LINK X7 ST HEBSLH

1: 1 1: 2 1: 3 1: 4 1: S RUE
Source-Target | 1641 132 47 20 33
Target-Source | 1369 189 66 29 47

% 3.4 RLINK XZ& S-T ¥ st 4t

1: 1 1: 2 1: 3 1: 4 1:5 kUL E
Source-Target | 406 28 4 1 0
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| Target-Source | 310 35 |9 E |6 |

Source-Target FI S EMHBELEBULAE H—FHER. X4 LINK X &
i) Source-Target 4B BL4T LI BB AIAE 1: 13, Target-Source & Wik 1: 14,
RLINK <% ] Source-Target 51 E M LLBIBE A 1: 4, Target-Source H A 1:
7e

A, BEES RS TR LB RN, XNMZEXRNEE SR TR,
B R KB E AT RI1E L X B S R 2P R) 5 AL K R R 75 5 AN BTN RE &
L, L ARL T 1E A dth 38 S0 2R SUAON 28 (R M H R 5 Ao TE 0 “[A 3R] P e [B ##),
JEE[C ], PHHR[D B8].” XK, FZmEN, FRELHIRE Kt
A Frhbi=s a1
3.24.2 Z[ENACHH

&R P3EH SIGNAL 689 4, HH 1§/ DIRECTION HJiEiC 96 4, &
TOPOLOGY KT 498 4, 357 DISTANCE (3T 26 /. 3% CONJ 48 4,
MOOD 7 4. H:A{F RS R AL SIGNAL F1 CONJ T& 3.5.

# 3.5 SIGNAL % CONJ #fE 5 F.b7 1T

SIGNAL | #fiff | CONJ | #if&
frF 120 7 240
B. &% 50 < 110
::] 39 H 90
L3 37 i 14
L= 471} 30 5 12

SIGNAL RHEERHIXALESE TR 3.60

& 3.6 SIGNAL #ZFR7RHTT L R AR RSt

RLINK/LINK %! SIGNAL /Mt | SR 8] iC /R )

IN 351 He BA. PO
PO 128 PR, X2 BAE

EC 85 TTEE, Hilh. IR
EQ 37 HR BEAN. X4
DC 45 RS, RIS AR
N/S/W/E 92 K. PR, FHE. KRR
SW Z i 34 i
L/R/Behind/F/A/Below | 17 R, B Bk

AL, AN IR SRB B 6 5K R 4t SR P 1 22 18 i)V b5 L SR B oy 1) BB TE AR
XK, Hi DC REMN A ZRIEICR L MEEETRPFERT . B A%
FAFARREEILET, FEFCERTHETHAAR, BAXNLHX,
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MR E, BdHEEFEAEZTHEA:

(1) FFpiA+ghia. Filin “dedm”s “Rig”

(2) FhriA+B R BE A ALR. Bl “IER”. “RE": “THA”. “HRE”,

(3) Fria+Hfiatt. Flnshia+Miag CARF “BHE", Fhia+4iE
(“AIL",

(4) BiA+H At/ fatt+&E. flmLEdRE Choz—"), BE
WX A E+AE CEEHET “BEFKX).

ZEFALHZAHSET F IR ENRE. B TR CRARR LRFE
X 5y, 237 B AT 2 AN R g ia A v 4R TR ikt At ma BRI A4 R
Bk, F—ZEECENR AR ERIARET, A9 EASARRBERS
RIEC. PBhE. ZEAH.L0, (D, Q) WERTRETEER, (2). W #H
EOATHRE T &A%,

BRTRW “Bx (7)” XERBIRARSIHROZRFTAERRS, HKE
322 ()75 B Sk R AR A B 22 AN AT $6 7 . T B [RE LSRR Z R LR R
i, SRREREAR. RERFAFELZEIEAICHN 77X R & INDCEC Hih X%

MiErBAAH. S5H 3-19:
#l 3-19
A) PO LR F R EA A R E].
B) IN'W [P B/ F A8 EARIT LK ],
C) IN[FFULBEZAHMIALL] [XETE].
D) IN [lY/il& s B Mgl B RRFX], TR 6 J7 A,

ZRECHHEEE PR . £ A) PIBERSEEIC “RE” FE5E/
FIEMRR T, RERNETRINCE PO, RN “RE” #HILAS
IR T HRRYIRE DR . B) HiBAR AL “ALF” Rt A
FTAMARZFEIL “ 0”7, WEXHFR, Bl “fF” BERREPXR
IN & EQ. C) ML “H” BAzhi, By FHRFOIRAEM, HHEGE
7 CONJ. D) FH “H” BIh CONJ, $RtERRSS, E—LER T A4,

FERRBRIERREN OZRRICT, RAFERTRPRANEEE L. £
BERBUTILFER:

(1) FHOAEAERINRR ARS8 R A8
% 3-20
A) INE [LLAHAWLF[PE]IRE.
B) DC/E [HAWL T[4 BIARE.

(2) hsar & SEARB AR
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# 3-21
A) PO JETF[RF WA MR
B) EC/N [ZIEM B TALEmAI[AIAM].

(3) =L R S B R g R
il 3-22
A) EC/ABOVE [ZlI B[ AF]. [HAEF.
B) IN [fRE M HIL T [RAT Wl g ] L.

U 51 4 0 7E B 2 AR/ PR AR RUEERE BB LA . 2) IE SR Ram/ i 1k
REAFENAEHEL, T 1) KtEOR Fiw/ ST AR — LR AR B RFEHE.

GLrui, ZREALHEAFE, ERRZRATEXANEHEZNER. F
b, FEACIEREBERA— WEA—, BrSRTALXREFHRPXER
AT RETF A X o

33 FEME

A ETLE SpatialML FriESE RAREHTCHEM L, XA GATE F&#TERY
PR TR FEXT R B R R 25 (8] ALk RARE LR H, X SUSRAFIE AT
TRE: D RTHEGEGELAHSERNRE, FRETH-HN. 2) 7R
THHEZRHERP R RRAGNNE (BFARBNEETSE (AR BERAES
RS BARIEMTE) (NaturalGML 1.0)). FEipETRMERM L, B3l
ERGTE, 2T T 2B E ALK R R K AR DL R 2 RHAIC R R T, A
TR AR T 2R
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B4 ETHUNERS AR E

FAE BETANBHZEFAXRMES %

41 FEERY

TER R HEUBT SR, 8K A BRI 7 i 2 TR U A A iR J IR 50
k. BETEALENTEEAESEMR, ERTHIUES, WEEET
AT HE ., AHEE X EESIFFEER. JRITX RN, $23 T
BREARFBEEARASPHERBTICR . —BICE KD, BaTLUANZIES
B R X R B R RRR 2T S IR 5 (G 55 ZR B 5 v 0 2 7 e B 5 A
MREMERT, BEFMFHRCA QKRBT X RER KRS,

BoSERE  smar anan LR /*_jggﬁggj

T v JAPETE M %
WAL, 48: !
HH el EEACEXRE mgELm [ BRSI%

L* EF *J

S8y 77 i X R AhE

4.1 E TR Z R IR R AR

WX REE R, BRI SE X REE EENIERE
Ao B, ACRBESBEENAICA R, 556 KRR K& ICACHN R 2 6
MXARME . BAREOAE 4.1, FESAFREICHAMES SR FAX
RAABUER CIB /N84 1) #id BootStrapping M AEE R B )2k SRS ]
AIC, RIAEICE A S BESAR U . MR T EHT 2 RHIC B XS5
WE, fH OntoGazetteer R Z [EIANLCIAM; 2) B XAFFI LT RIEARFRL
AT 77 AR FR LRz AL, 458 ANNIC TR A LIRSV BUsEiR,
£ F JAPE IE W30S %49 5 25 8] J7 e RMBURAR . 7628 AR 1 S AR
WEEAL b, BIEAR TR RO EY RICR S, SCOLEF R 2 )
FALRF AL

4.2 =[E)R)iCAIIRER

MR KRR M ERGRFEER BERREROEMELC, B2 T #H#HK
BT ER EEA RIS BT EEECEATER, $EATRAERMER
FWRBEEERBNETERFALCHRR., B, AXFEHBZHREHN
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B4 F ETRNGERFXRHI

BootStrapping 7734t X s i& kAT 2 Bl AlC /Y B ik AR IRER .
42.1 EEMLARE BootStrapping Fi%

HRESNARKR—BRETUTHAESENRE:

1) EEEAHBEN (Principle of Selectional Restrictions) ¥ AJi%:&#A
HPMESES RS T HXENNANAR . XL HAEAREBRHNE
ERSEERRE . WA 2.8 PHOREMTTHREEN iR B2
AR RENAE CEBR” / “FRX”, MERIEE “ALF” WEXR—EX
HEREH ARG,

2) BEAMARE#E (Notion of Co-composition) 3% ZERBEMLARENT
FKRHERE G, ENZAEFEEMEMNEIESRE. BaEH, XMt
MR T AR RN AEATS, LR T ER—E VERE T KL E MR
HHEXARDPY, wE 2.8 FHAE. fHE. SR AFEFEHLAEX
Wi, UFEAL “frF” A% ORI RFMRRE CESRPME, FEEANE
R CRAFEET A E R LE CBRR”  CERIR”, TR AR
SN RALHER.

Rk, @S MR SCEE SIS, WaEMT. ARG, |
MEERE, TUASEFENES RS TEEIRECMES RS HHMES
%, W ERKREE 52 HLEE O EMES RS . EESERE, XM
WA B EE XS, R B AR AKRIGE S RAN—FER
(37 T 7615 B LU, BootStrapping X255 M 1 B 382 33 7 kB AR 18,
HREAET: 1) SETRERENREEITEAR, TFATIHTRAER
Wi 2) FALEREAERTH. RN A SHIER, ETELHE; 3)
A A B0 D> — B A B AR R i KB 1)

ZEFICERRNORBENE 4.2: HAEFVHOFTZEELL, K
AMFEEFALIIR. RERENLTXSE, &R PR 72 BTN
9 E T SORR, AR FRIRFIR . RIGZEER g REF R, @ditE
Rk A T SCS R RAR MARGUE, MRIEEMEET I, AR R
IC o HR IR 3 0 2% )R C B AR BT 0 B F SUIEAR, AR F 2 [RHEIC AR 53R,
HEAT 8GR UARFEPES R LR, &AEFLE.
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B AE ETHNGEE ALK R BT E

MR HEEFY ARG
BleliaiC iR ¥ awEc
A
v y
wrzma /| BEEG |, HEETX
W ziac |4 i

A 4.2 %873 & BootStrapping 3k
422 ZERCAERIRRN
4221 ETXHUEIE
RIEEFEARORE, WRFMICEFALE LTI MAAXFHEANE
CEBHMKEY. FESEER (Vector Space Model, VSM) £ &% X

FETFXCHMEGEEE, ERRESHETESE ZHNA. EEaKak
4-1:

D5y,

’y> 1=1

b \/ixfﬁ:yf

=1 =1

sim(;, 3;) = cos(;c, ;) = 4-1)

HehfE . Y EUBTICNE T IOHER R, SEROEE AR 4-2:
x,=1—L (4-2)
d+2
HA d B ETFXHETET I HSWICHXAER. ZHEROTHEAEET
BB YY) B R R, BB B AT AiE = e R L HER IR R X %34 1
EXARBK. BERTTURS . HEHELHE, CAEFNTHETEH
FHUBBREEES R TMNBR. EEEAMNRERNAER & EE
Fm LT CAMERTE, #EwERRRANESERZE.
Ford WRIFAZE HHK BEWMB L.
Segment w’,}g% R ’}@ BAE BB %%%ﬁ

v n nc v ¢
ro B k|

PLACE 110000 510000

Segment 110000 p v 510000 cC vV q Ww

&PLACE

B 4.3 LML P MEE ST
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B AT TRV E I KRR

ErRTE 4.3 RERE, LUAC “WRE” AEWE, WRETRITEESERR
HFINC, BERERAN, XAERBEFAFEMME, L TXEAEGTH
NABEANRY 4, WHBELTXHTEREMEN: 012 r23)5E
(a-1/2,n1-2/3,12-3/4,c-4/5). INREE BUEHRMIEB A B L, FIETUEFEARE
WAS, AR EEFNFRMYE, WaELETXEEHEN: (110000-2/3)
5(510000-1/2). B BT, AR ERBHE G 2 LARENREEREE,
T4 R A AL ROSRE, HhIEa 2 SARRRREH AT —EMARER, R,
T RRAREFAT & MR FIE S T RFEW . £ AT KA K42 F8E
¥h, A &sc PLACE AATHRE, T5MA Segment Kiatkri N £E L
ICTCLAS 8, EHMAALHRG T BREE2RE, EAEHEGL L
s, XARBCAER, Hhobh, §t5tih 4 & SR SUARAT g S AR KRR A
BRI M ARES AR — MW . BIFEIRER S PLACE A%
W, FEXABES PLACE R EE S Segment 52 &%, €A
Segment&PLACE. X 4.3 F{/~GIfEH A FF/EH Segment&PLACE fEAES
BT, FAMERRGREE NS, fE ETXREMER: (110000-2/3,p-1/2)
5(510000-1/2).

4222 EREZX
Z A SRR SRS I T

Spatial Words CaptureSpatialWords(Corpus, KeyWords,Parameters){
1IN TER} Corpus BiFiAliC Keywords Z%( Parameters
/gt ZB[EHACA SpatialWords

(1) SpatialWords = SpatialWords + KeyWords

(2) While(Spatial Words.increase '=0) NS SpatialWords A H38K, MIERLER
AR AKEX

3) (Foreach SpatialWord in NewSpatialWords) /%4845 #REX 1Y) 22 (6 iR # 1

@) ContextTemplate = getContextTemplate(Spatial Word) //ZREX b T SUAE A IRIEHR

) (Forall Pattern in PatternBase)

6) If(Sim(ContextTemplate,Pattern) < PatternDistictThreshold)

) FilterPattern(ContextTemplate) JHEERE L

) PatternBase.add(ContextTemplate) //3KEUELA 2 85X 7> B (354K
1733 ()RR AL

) (Foreach Segment isn’t in Place and in SpatialWords){

17BN A EE PLACE 7 B AR A7 @ HICHIFIC Segment $R1E

(10) ContextTemplate = getContextTemplate(Segment) /3K Segment f#_t- T 3C

(11) (Foreach Pattern in PatternBase)

(12) If(Sim(ContextTemplate,Pattern) > contextSimiThreshold)

(13) FilterSpatial Words(Segment) 1173 1Al it 8

(14) SpatialWords.add(Segment) JARECR A AL TF X 22 EET



54 F EFHMGER KRBT

ESHREBN™H (LT B E ContextSimiThreshold 3K, iR
[X 43 & PatternDistictThreshold /) FIfER T, AR5 R K (81 AH
MED RZ, EBRARRHSERERT, BRRERIRI S B AN S,
T2 A ECEER R T . RANSEFRIEERMERSITRE. o A
TREEAIRI R RRE, @i 05 R 54 B it S e Al %
REERELIEFETER: BREEREFATIEESSD, RIFHETAX
RAEE A PR AR A SCRY, T X g AR AT AR IO, {33 3303 Aot
MR A Z% A5 TF*IDF #1710l HF TF S RERICH R A ER EERE S
MR, WiZAMERERARYE; 0 IDF £ FERPITERE N %
TEER IR n MHME, REGZAREREM, W0RE%ERICH TFHIDF
EANTREABME, WK L. T2 B AEH B EE % AR K R,
A SUMRHE 5% 158 27 () AV iR 5 A SR T I 2

4.3 ZEECAIEN S

FEEACREUE B EC &R L, BdRELEXSH, WEUASRFAXR
FHECA B AR H9 23 ARV S o A SOE AT 8 XY A S A RE 2 AR URE R A SR R o
HFETEEACEXSHIRE.

43.1 EXEiRH

X BEAREAESERAENERM, WRLiE, AEERRIGENER, #
BixeE BUMRERER, SEENRARMFAZRECE SRR RAELL, B
FRMNAICHESHNAESR, RARBTECESETX, A FX kX
Wo-HIAEE KR, N EAX KRBT HER . BB 0E A
B RPIRE, —RRNAEEARIGE A M, 573 DWHESLE 18 A EERE
RIHEZR4E LAY St FrameNet!'?), Penn PropBank!'®l; LAZhid i Q) EAESE S FKhx
HE A HRE I FIEE LR VerbNet!™], 55— M) £ MIRIC 2 M 4R BGE X #937
$, FRAFEICE XRAL, NABTIZHA WordNet'™, B2 Bj—KiAh, X
RENHARBRARET ETXRKREEN, EEXRE LMNERAASH, H
WCERE, BXXEANEEERLMRA.

BT E RN E AR ERENE LERAHSNT EERE, AE
FENATERRZR. NEMIE, XA4%K. B3IHEFERESHETE. %
T ) I35 ) o8 OB A S B 4 B 07 T, HE 500 OB SO 4 B TAERIRIE 5
(SI046], TTLL “ 4N (HowNet) X2 AIFICTE S iA S B AR ST 90 5 e R )
WEAER. Bk, & “AEaIr-ERE 7 X—F Bl S5 a2 R
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F4FE ETHNGBES LR RBRTE

M BRES DN EETHMER T, 78205 BHECE LR S IRBGAC RS
AT .
43.1.1 MM (HowNet)

&M (HowNet) £—/MUERNEHRRMBSHBRNER, UBRFHES
RS2 I8 DU R AR T B KB Z B RAEA A AR RAREM, 4
R “Ha” BRAEICE X—F#R, S8MAmTUREN LS. SFH
R “ LR KRB SUREFHELRR, XERATHR—HEHRDE
SRR 40 4 B FLAF R I iR A E F ”(Knowledge Representation Language)
TR “8 HRR” kKX “R-E” “B&- R, “BS-H|S” BEx
%, HEMEWT. B a4 F&AMM 2000 i, HiEd 1503 4~ XE
FEXT 55501 MGEICH 68383 MESF 58582 N HIBAILHT 76189 M.
A, HAREHNRET RTRKAMED.

¥ ] ' 1 hews T
-HeRRER e VE [ @—— XENRAEE
')‘(Lﬁ'lﬁ 1 *

B 4.4 BIMKXRMESHE

“XR-XUR” BB EAR LT A RR ARG MR L, HiE
BRXKR RXKRER WUKR BE-EERR, B-BEXR. HH-HR
XE FH-ABRRAMBA N EERREN . “B-XR” & “Bia-8a”
R LR AF=MER: D B REEA, A BRI, 8E “(R
D7 BATHIR: 2) RENEMERX, A “RRANF=EANR" HE “XR
ME= (B k#id: 3) f5 XE#mRK, B “RRFSEANR” &
“REARS (BfkiE)” mblg. XRNEXRUT—MEXR, MFSXEX
WAREKEMN “RRR”, RAARLGEMERGHPHENAG. AHTHH
B, HENFEBEIMENHARTEHS. ERNFSETY (SR,
% CRRHF-B45). 8¢ (Bf-TR, BIRE/ER). + (RiEAGB-BEMH). & (3
[, BENEE). @ (FREEED. ? GHE-g&). ! (BHEEENAEE
.

BEHRHIAELL “DEF=" X FFth. Bad HIMMAE URSST 5 LA HE
AP 2 KAk F o 8 XK SURBRFF S 3 h AR AR R G k5 = BTl s
AR SRR B~ UREL AN ZM SR ERR L, FRBME. Lk,
JE A AR Y 2 SR A ) — Mk R X T8 B S B B iig %S R
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B A4AE ETRUG % R

X FASSABERHE (KRR R#RERES, BHERMSHIRAR
BE; BIAHS R SL IR %80 ik,

BlansCEC “HRilG” BENEBES: 1) {DistancelfEE)} (030217); 2)
{direction|75 [/} (030218); 3) {human|A} (030219); 4) {thing[/F#} (030220).
HA 030217, 030218 TR &R T:

NO.=030217 NO.=030218

W_C=#f W_C=Hig

G_C=N [dongl xil] G_C=N [dong]1 xil]

E_C=Himig~30 AXEL 20 AL E C=-iM, B3~ ~RE, HE~ ~[, ~H
W_E=from east to west wilC!

G_E=PP W_E=east and west

E E= G_E=N

DEF={Distance]| #8 # :LocationFin={place| ## E E=
7 :modifier={west| F }},LocationIni={place| #4 DEF={direction] 7 1 :modifier={cast|
75 :modifier={east| %} },host={earth| K1} } F}};{direction|/7 [ :modifier={ west| 7§ }}

PL 030218 FHES HBI, BR TS HHE. HiE. AAFAN, S X (DEF)
ABOERS. HP, “{direction T} " “{east|FR}”. “{west|TH}” HEANE.
FIE, BidxFR LR “ {direction 7 [H :modifier} ” # B “ {direction| /7
1] :modifier={east|Z< }} ” 1 “{direction| 77 [f]:modifier={west|F4}}” WA HIHE2,
XA MESFA ST “RA”7 77030218 SFEE.

4.3.1.2 FESGRIEY AR

(IR Al apR Y REBARTUE B A & Al — 8 XK 2, R fi8 &1k
PREXREMT AR P M=K, Bl— Nt FZ M2 KR HE K
R, EHEM BT RTRMN (FGAAK G RRD) "N ARS5EFREME
A0, AEHATHRIG, RRARERDE, BREARLE 77343 £iAiE. TR
A A AR AR Cb02A ] BER EE R :

Cb02A01= KRFTEIL VI

Cb02A02= & K7 &l & EX Al %K%k
Cb02A03= H B Mgif BT Bl 98B 9% Wi
Cb02A04= 7 V577 WEil IEF £ Fik 7988 Mg

Cb02A05= 1t b7 dbiz ¥ Fdb BH 4% Jb% desk
Cb02A06# ZREEAM Rdtfh TRiM WiLH

ﬁ*%/\ﬁlﬁ"]fﬂiiﬂﬁ3ﬂ%’§§2, ﬁ%u%:’ u=”’ a#n’ u@»o “_» %7—]“?13}?\:?
FRPRAICHASE. R “4” KB FABTHRLAE. FE HX;
“@" RAZETRFFORICANHA, HRERNGE, BREAKH.
432 ZERAICRIEXFIE

o AR BT, SCIRTOI%E 2005 AR b 5 b 38 A5 ) S 0S4
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FAFE ETRANGTE S CRRMRE

BREXZMBEHTT S0t MBS 2133 4, BUENH 13 KK: D
WE (Facility). 5B (House) FIEHY (Building) 7974 2) 57 (Institute
Place) 259 4 3) #4) (Plant) 32 4°; 4) £/ (Stone) 174 4>; 5) /K (Water)
K (Waters) 215 4> 6) #iH (Place) 364 4~ 7) Fih (Land) 227 4 8)
21 (Sky) 314 9) Kih (Earth) 144 10) KB (Weather). FRE\EAKIE
BN RFRMR 2007 4, RS K 6 K%E: 1) B (Attribute) 306 4 2) 77
) (Direction) 38 4~; 3) fiE (Location) 398 1~; 4) M (Part) 953 4 5)
¥ (Material) 254 4; 6) 3% (Phenomena) 58 4>, HYF, LAMSRIEX
FRAX NAACH F S AEAZ R, BAMRMEFATE 4.1

£ 4.1 ZEFAICHFRRERG]

WICEY | BEEC | EXRE
PiEOAL K<E direction|j [ east| 7 ,south| g
e Fbz8 part| 54, %place|t 77 ,surrounding| & B #city|
i, north|dt
JeE part| 5, %country| E % north| 1t
16 Bl BeNear|¥£i
TR flowl#ft
%1 cross|iid
£ A i part| 354, %land| i b, basel 1
43K part|ZB 1, %land| Ff; #b,space| % (8] head|k
T part| 514, Yowaters| /K 15
b =) part|#B 4, Yeland| Bt b #waters| 7K 3%, edge| 1

7R SGAEMRME LRk 2, 2 aHEI AR X e X ER—+.

AEEREI. UESNHFARNSEEC “48” AR, ERAZRENENEEA,
Eh I T A REINER EC & DC MMXZRALC. H—HM, [
W ARBTRSNX S, WEC “HR” BEFRKXFX—EMSI, Fit
K5 “FC” AR AT H

1d21A01= X F 457 B 48 mE mE

1d21B01= #£iF 46 BiF WiE HE RNE & 5T & -

1d21B08# i ¥R

1021D01= #R8E BER BT % % BB WA HE

1d22B01= 8% 47K% B% AfE

IdBA01= B g s B M BF T B R A S & 4

1d23A02= filfl & EW

1d23A044 345 Bk 3ak
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B 4E EFRANGHZENURRBR &

433 BRHEUESHEIEXE
4.3.31 BLZBUEITE

MHLBRE R AR, B RIEF MHAEAR S L F XX P A E &
HRATAR R A W AEE LSRR, BSAER—A E X RERY
M. NERZIAE, AERAEE AT MAMANE; N=RINAE, RF
A SCE A 7] LAE (R AR L. Bk, BESAAHMUE R E CA—4N 0 B 1 Z [B)RYsE
B BMSHUENITEIABE, —LBEETNEAER (Taxonomy/Thesaurus)
i S ¥4 (Linguistic Ontology), —#EETEREMNST. MMARE A
AR SHLETERTE KB HIE,

RN “MRf#RES” XHT, ALt TRRwR 43,
B “[])7 RAFIESEH, “{...})” ERES.
(WA L BHR = A,

SOHIEA SRR = (F A SUR, AR ......)

% 5 = U, Rk,
4 | KR U % R =T U, | S,

FEMY = (U8, AwE. UR, | EiE,.....)

KEFG= (U AEE, U, (UK.}
REMSHIL

(4-3)

BT HSERLASETRE MBI AEEE) k&R, FLl URRH

U E R BESABUR T E A Al R SUR K E AL R, AT S8 i
XEEB v AR -

a
Sim(p, p,) =~—— (4-4)
(P, P,) i+a

Heh p My REHANR, d R py Mp EXEERBRPHEEKE, A
—ANEEH, « R—ATETHSH. EREME, ZRESENRT LR, %
B IRAFES RE LB B4k, I AT A IE . A S A 1 B,
A TR AN[ALAL  An]s B AT5MEA[B1,By, +Bal, FAIXLEER 2 6] HIX R 56
AHAE mXn . Bk, BEEROTERSANMESBARH SN HIT—
~X N, SRIETEXT AR Z AT E . R — S HIST R A, BT X
B (REKE) SEEMBLERESCA—MCBMIES (8). BE, BIKKH
FRACUBE A8 o 3 43 AR LR O DA 318 B, ADK 32 A DU AR 43

(1) F—FA LR Simi(S,S2). HARBE#K 44 iHH.

(2) HAREANERHA Simy(S1,Sy). MM HENHARTRE—KANE
R RSMTE R X FHER, RO ERERX BN LR ERMT N XR,
W THLEMEANA: A) SEAMESP AR UREERS, HEH
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B A4AE EFRMMDE KR RETE

BT A AT fefmext SURMABLLE: B) BURUBER KK —XT, HHEN—4. O
ERTHET VRN MBS, REXK—X, BFA—4, ItRE. B

FIFTEEA LR AR TE X B
(3) XZEXE#AR Sims(S1,S2). XN TiE YR FHE X RNRH
.

(4) 78 XEHRR Simy(S1,S2). MR E AR+ Ha MRS LR

F—EAYRHRR R T —MESREEHOFE, EURZMAFIN
i, £ Simy JEH /N Sim; 2 Simg BRMFL T, BANABEAGERBER—
EANFENETER. B, BARMISHBEELUELDH:

4 i
Sim(S,,8,) =Y B.J [ Sim,(S.,5,) (4-5)
J=1

i=1

o, BU<i<sd) B U UL W W W3 %, HEF :
B+B,+B+B,=1, B2 B, 2B, 2B, JEHERMT Sim Bl Sim X FRAKMLLEHT
EIERAKIER. BTFE—EAVREESER, RIEEREEIRK, —
FERNAE 0.5 BLE.

ERGAARBRSEBRT , BESAHUEE vT@d 8 TR M 4D 21T IE
[ ICACRE . X TFHTHEOFEMESEL, ® Sim=0, ¥ HIERTAFNL
FmE R/ NHATIER, HRAMERT Sim i1 1, BERILEAHEFEILALE K.
Sim/5 B A B SHUE. AL, THERmERENE.

4332 BEAXEHE

MM R T B SO AT R (B AIC A LR AR, M
MEZ REEENER. —RAKk, BMEACHRSHUER, HAXES
BE; ARMACHAXER, KAMER—EE. fla:. ‘47”7 5 “Fd”
BHEREMMUEMMAXE; “F@” 1 “BX” WEFERMHEKCE, a0
BARE. SalXER—MAEHIMS, SHSAUE—F, REFINE
BARUE o LRI X 2T LI R B T 7 A B G M P SC R U R 0B
U, 26 4-1:

#l 4-1

A) RBRMEXHIZRAER (ooee)o
B) (ereee) MARHEX K FH-

W BAEE MR ERE E AT A TS, BEEERX XA H
AR, B HAA S 552 — 3 (vs/ns/b/ns) . T IEBR AL TR NI AN & 4.5,
wf 419, A) 2Li1HMIE, T B) AFEEE.
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54 FE EFMNNBE A kBRI E

A .

DNP ns Vs N
el Y

B 4.5 £t s ANk

B BERARRE T E R AT HEAT Q)i e, RIARSCRE R B PN 78 B0 iE A o
FIBEE . NEIRAE, EdX@s W7 ‘K7, “B7, THEhE 4%
BHRBAHIA “ER” “TBER". “F&7, MAZEEE “RE” 5 “W
R ATBER. “RA7 HESHAXETH, SENOEGEHE “REMTH
REIVRAIASR]” 8 [ARRANTEE R/ R A7, BHEREERE kK
B “EH7, BEREA TBRKLR” R “FR7. B A) GFF “REX”
fEh “HE” 18R PO KB X RHMFIR, T “HEM” A5 B) EiET,
“RFE” FER “HE” $7H PO REKRKFHF, HEMSHRIIY, &E
EMEQN AR TTREAHE.

MMKB SRR T ERRAN B . ATERSHLBERER L, Bl R
A RO 14 5K R R 0 S5 B AT S, E— e et
R R SRR CR R SRR IR, B SE. M5 SURBA R SRR A
EBRR, BR—ANRIERREGH. BLMRFERHE—FEEAD, ALK
Eii 5 HAROGER . FMREMERNEARBE™: (1) HhEdn&
AN SRS RIS R B, AP 3R B A R SRR A B A 5 B0 SCJRR T 5% AR 4
& SHIAXRRMLIERFR S (2) RJG IMEE A e R MRS (A
BN MEEREBIARESER, W& MESHE TR RS E R #
SEBMSZRMRZARRAGRKR, MARARRERD: ) BEMHXILKRH
fTHF, URARREBAMARELFHBARLETER, R EEHK

TR GRFERM R R RERT, HHFRARN SR LS,
RS MRE SRS EAR, WEEDIX “4” fnid iR Fia B
T HERLRRE . AMUNE “4” FFIEHRTAR, TRE—RFHEET
NI AR R e A 1 GBI 1.
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F4E ETANNZEFXRHRE

434 ZERLCHEXSHRE

St F15 SR g P 0 2 AR, B AHGE XRIE IRECR T 22 18] 75 hr < F A

WHSH. UEBEFTARRRERAME, SZSERARENFH:
{POS;Topology;Direction;Relevancy}

Kb POS RARZZANAC KA. Topology AIERIIIRIKALKRE, BN
R FERIEMEKIRTIE, W “ARE” "EA Topology=INDC. %t Ttk
R RMHEG L LARERAETMATRNRIE T, EXRREUEFEH, W 2
i&]” % & A Topology=IN( ). Direction J#E/~HI 7 K FRER, Relevancy K%
ZEIAVCAH R IR Ay 2 SEARRY, RERIMHERIE R A BREITIES, Hik
FHRR/ AR IR B o 23R8 SO AL ) 2R B 24 { Water| 7K 35, Road | iE #% , Land) K
Ho, Admin|fTEIX X}, M “WRZ” ®EHX Relevancy=admin|land>water. F7/5F
KRR ABER, BXKRERERKKXTTRT G 2 6ECE XS E0R6
x 4.2.

£ 4.2 ZENFICEXZHURH

HICRY | ZREL | EXEH
FbE | ZI8) {pos=f; topology=IN( ); }
Ry R R {pos=f; topology=IN|DC; direction=ES;}
Jegg {pos=f; topology=EC; direction=N; rele-
vancy=country>land;}
iR na {pos=v; topology=PO; relevancy=admin|land>water; }
Jik {pos=v; topology=EC; direction=N; relevancy= land >
mountain; }
EEA] {pos=v; topology=EQ; relevancy=admin|land;}
LAL L {pos=n; topology=IN; relevancy=water; }
K {pos=n; topology=EC(&); rele-
vancy=water>mountain; }
T {pos=n; topology=EC; relevancy=water>land;}

EXSHYP, POS LA S HHEEH#ITRE, Direction AIRIER 2.3 &
B 77 [ R ARBITNG “BIREL LT “KEdgdt” FHMAERE. MEhHR
4 ) Topology 55 Relevancy 7] L & X #i7] it s A SR ML AR E S AR B
WHEBTRE.

T HF R —AMECER £/ MR SR, B 72 5 5 2% (A & AR e ) X3
BT, W B “KIG” Fik# 030217, 030218 5 LI, 2[RI XM
BRI _EA7 SUR B AIBTREL. & LB R AR R EA U RES SR B {Z
Bl FmE. e BB, 5. BEEE), MFERCHENSTER, b
AR LA XRER T SR FFERE, MifiHhE &% R T HIEE .
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B 4F ETANGEES AKX EHITE

DME S M 2AE, 78T k-85 254 1T Topology S B,
RERLNZMTICHEEES W={w,Wy,...,Wn}, n X W BI& 82 aECE. %
HREABFE Topology 8 KA M # A= AIENC {c),c0p-...a HEATEKF L, k A
IV RRIH . BATRFEICHRISEE R (X1Xo,.. ., Xk} T Xi PEAZFEFAL
[ Topology (i ¢ HiE. BFEHEWTF:

(1) REREP O e, WAL EA X, Xp,o. - Xics
(2) & n>=1, 44, EW, ¥,

(3) BURNCHEARSE W E—/ AL x, 4 n=n-1;

@) WE x 58D X108 EE S

) % x 3F S BRI X

6) #(2)s

() Bizfzik.

He, EXEBOTETENT: HRERAAR 4-6 HEZ BT x 524
Xi BBES AR, o o R4 Xi PRIBEARRL Sim Wxy) s EE R
PRESHETE TR, SmMARA AR 4-5 T8, &R SCE R E 4%
MIERLRERE. BEFAAR4-7HE x 549 XiRELEE S;.

S Sim_W (x,x,)
Sim_X(x,X,) =+ (4-6)

h;

1

S§=—
" Sim_X(x,X,) “n

BEX B RANCBE & RiIZ 3, Relevancy S HUMRES AR EIHE AT iE
SRR A R 5 R oy 4 SC AR R T AR LUBE SRR J013R 4.1 o, “Ib&E”
IFFS SR “Heity | H7 “WIE” BIFF-S R “Sland| Hidh” WEHER T 206
AR R B oy 4 SEAR KRR

4.4 ZEFAXRF AR

FER TR AL S, XRMBUER AN EHE ERERE
SR AP RE . AR SOREFH SUA R 5 EL R BEAR R 2K 4T 25 (8] 7 A X R SEBIREAR 2
th, %6 ANNIC TRHBh#THBUERIMA TR,

44.1 NXAEFFILLR

FREtEN EENAEEYERS, EREN—NEEFEH LS DNA F
PSRRI TANFTIR A BASL, wRHA DNA BHELRUMARTRF
5, MARXHENFIRTEERFER. Needleman-Wunsch Hi% & —Fhi(kBEAD
(global alignment) #i%:, BEKEFTEETEVWRELERFF, BR—FH3IE
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54 SN A AT (5 BRI T i

MEIERTTE. W 46 Fim, WAOAEKIFS] “GAATTCAGTTA” &
“GGATCGA” BUEBLRLE S I, 9 AP FARTLIE S, T RaF i 52 4%
PSR

54 ATTCCH T T
o Jofofo ofolojoln]
ol i |rinfrjrfpt
SO ||y frrg2
Y 20202202122
T 20203 33 [3]313 ]33
col:fzlas slsfafafefale
3 202 (3 55 (45|53
& 010002 30303 (4550516

4 4.6 Needleman-Wunsch #4441 fic

MR R ARG S (S5 K PR T VR4, AT RO AN A 1 SCASARAUEE -
BB MPIR AT, WS T ¢ (0), FOB—ANERS; FHARAAR
TAE, 4 TA4T ine (ine<0), FRA—NKREC: Ai5IHOH A2k, MG T
oy g (g<0). W BE -SIF3r 0 Sum, IMAHILEEN ) Sum/Length, Length
e IR RN
442 SEOIERAYZIL

RETREAS 25 ) J A K R 5040, ol R S (P A B i 44 S Ak 3L 1R 304
J1 35y CRESE A ST, S2, S3). 58 X Sk A InstancePattern(S1,S2,83). ¥4
SRR 1 LR SO A fa) L G A IR AH O AR AT A JF, Bl n
PLACE&SIGNAL&Segment., i A IX 865 3 byt AT P51 LU RS, oF SEFCABLES
VAT 9 BIRR SR E, S AT S BRI 2 A0, ISR RIS . 22 AL
i 4-2:
)
A) [T TS AT [ ki) 280
Segment: [19§ili/ns li/m Himg MILA 15m Tla F/a #¥m £ild o /w
SpatialML:  [{1411i)/PLACE[11i % //SIGNAL[# 1t )/SIGNAL 15 [*¥- 7 £ #/PLACE
(#8531 )/SIGNAL.
B) [ )G R A I L izt
Segment: T8 Y 5/ ATV B AU /M (h/m dzhkm o /w
SpatialML: [ J #1)/PLACE[#15 [/SIGNAL {714 A #4111 /PLACE[jstht)/SIGNAL.
(E 7 ) 5 i i PC SR SERE b, R BRSO R IIRRTE Word. Segment LLJ
2 JEbRTTE SIGNAL&Segment. SIGNAL&Word HEF P41 L, Jf U0 B F T BT
Hilile ¢ A1y ine 0. g k0, WSTHIME. 450k 43:
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4T T 7 I Rk R T i

% 4.3 SHIRHUT 5L X R

AIHRE S2 P4t A Bz LT (%)

Word isg e AAT Zid 8.34
<->Hi/JaI1 <->jghk

Segment n/ng/f/m s 70.00
<->nr/fiv <->s

SIGNAL&Segment | SIGNAL/SIGNAL/m | SIGNAL 60.00
<->nr/SIGNAL/V <->SIGNAL

SIGNAL&Word | SIGNAL/SIGNAL/4f | SIGNAL 75.00
<->H1/SIGNAL/A] <->SIGNAL

WOHALRE Bt e AR SIGNAL&Word BEAT SEBIREARIZ AL, MRIEATS LT nl ks
R AR B, ARG EBCBEAR 9 BNF 75X 8 -
SpatialRelation::=<PLACE>(Segment)*(SIGNAL)(# }<PLACE>(SIGNAL) (4-8)

SEPRERMES, $ROSLHIBARFS T EMLEN TR (B 4.7), DHAP
PRV S B RR B b0, X T B SRR AT R, SO 5
AT n NSRBI T LB RAR 12 4k, é’%EXG‘fHHMWi

sarexsstes: PRANEGIET | musmaran

Lo

Pl 4.7 SRR LR 75 o0 5 1

B4k, fH ANNIC (ANNotations-In-Context) i A T %t scf#iki o4
bR AT o 3849 A Lucene" V0 hrvi: ME4T 45 L& 5], ANNIC A4
TRZRS BN A wn, Me{ﬁTmm: XB’JT?MJ@ (F 4.8),

ﬁ R hu-[cmm?-jmmlwmn k]
Il-is «-—J»-—-— Lt san. _|---—-

2

4 4.8 ANNIC ek
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FA4E EFHNGZE G RE R

4.5 ZaF ALK RHMEMN 493E

£/ OntoGazetteer HFEZ[AIFILIAMA, BT JAPE IEW3CHES LTI
AR, FEMERL b, RIBBRIF X RGBS RILEH S, KRETHAN
P2 18] 77 5% R AR
451 ZENFCAHGE

BT EICE XA SR AT S AR T S A T, SR )R X
SRIWE, AR AR U R AR RHECY B FRr 2 EEICE & AT
FETENSEER R EARES MY B, £/ Ontology MEZRIEICHAL. W
B 4.9 fiR, SENEC “ERR” 5“8 AN TEXRELSHERNOT
2. f#H Ontology ML mAET: —HH, HiENSHEL GUM-Space #1TH &
i, MEECEROCHNXEA=LEEN; H—FH, ZREALCEZEELS
BRI T B A 1 45 ¥ B T 78 1RV A S P A AL BE A R BE B

A

4.9 FFHAC “FAA” 5 “4L38” # Ontology Fik

£ GATE F&%, XH OntoGazatteer SLILE [alifiCiA M, HAEABELH
OWLIM (OWL In Memory) 3£3% Ontology &5 R I IhAE, T F{E4HIALE]
& (Gazetteer) THXBFA. AFHE 4.10, LB AT EEXSHARNAKLEH
G, TEAR-EXSEERENZ AKX A GRS XA EMRE
HRICX ARG HBRENLE, RETHEMATEERTS, BAESXA
Ontology HEAT KAUAR 7] # A LR LA LR o
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5545 EFIMNGZE R R U iE

(o2 teveioper 5 6 busis 208

Frogrmeg=rys
ol ® @lir w2 %
“ :-.-‘.,..] e

4 4.10 OntoGazeteer %k JLfi
452 JAPE IEMCEMERSIE

fE ARG S 2 WA 2 RA T SR ST A A0 S0k
Hro (EZMBEGOT, A LT FRA Fii Lo s d g km, Sinime
WTESC, AT LA A B RE  TTTEIRS B th SCAR,  H AT SCR) LT I AE B 5
o PRISCA SO A TE 0 30325 3 4 b B AR () LR S B JAPE (a Java An-
notation Pattern Engine) /& CPSL (Common Pattern Specification Language) [#]—
A3 SA, SERRRIESR L T T IE A 04 BOR A4 . JAPE (4
W H N (LHS,left-hand-side) 14 {ll (RHS.right-hand-side) W44, /el
M IEMREABRER Cn*, 2, +) (bR, L0 s a8 T bk
A B, 500550 IR AR S M AT A M 4R . R o)
JAPE M7, LHS 5L T BNF it 4-9 fIEMZ&E, RHS W2 ICHE L
PRI BEAT BRAE M java £AAD.
SpatialRelation::=<PLACE>(POS_v)<PLACE>(SIGNAL)+ (4-9)
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F AT EFRNGTES X RN E

Phase:  RLINK_Base

Input: PLACE Segment SIGNAL

Options: control = appelt debug = true

Mexp: PR (1F FEREEX TGHY

Rule: BaseRLINK_1

Priority:300

(
({PLACE}):target
({Segment.pos == v})
({PLACE} ):source
({SIGNAL} )+:signal

):tage->

{ gate. AnnotationSet tagAS = (gate. AnnotationSet)bindings.get("tag");
gate.AnnotationSet targetAS = (gate. AnnotationSet)bindings.get("target");
gate.AnnotationSet sourceAS = (gate. AnnotationSet)bindings.get("source");
gate.AnnotationSet signal AS = (gate.AnnotationSet)bindings.get("signal");

AW, YENIENICHE:, JAPE BAAGEMEY, BHT GATE fri R R &
7B (Graph) TIARFF (String) #EAE, Fik JAPE fERALETFRHER
ENSCEE AR ZHER . B 4.11 & L] JAPE $1 LHS #537E GATE pridif
B ERILERRE (FiLRR).

Word PR X F 7R BeE B .

POS W BHE WY PhsE W it =
PLACE
SIGNAL B H

4.11 JAPE SN ILRCEE 2

JAPE By ICRCE B FPSERS . 1) BrilVAll 5=, 230k A (Node)
FRAEER 2RI, CERIDOBRENRE; 2) Appelt A, ZEXHME
—We, FELRRDMERFIEKKEL. —BIER TR Appelt 5.

JAPE 5 GATE MjREXAR N RIS IR ERAS5E £, GATE AHARET
5 & 4E11ER TR Jape Debugger (B 4.12), 4§ JAPE SUUE fE—Frde ik
BRI .
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A TE LT 73 8) 7 L B A T v

Jape Jebusser (build Suld sombers) Dster 46) CEA|

| 4.12 Jape Debugger %% 7 1fii
4.53 ZTEHALK R HRENE

LER @2 (o)Al YL 2R a b, {3 JAPE SEER A TSN RRUBERR, Bl al
BATAE BT AL R A R, Fop S EACE X250k POS 5 Relevancy 7 LHS
t TR 2, Topology 5 Direction 7 RHS 1A % B HL4A ) LINK/RLINK
KA, XT LHS Shihiboiets, AT I 398K 2 361 R 00 25 () 5 1 F
RSB, MsEpRER s KRAR . EAEB U RAS MR, Wik, 7
SRR B RERE b, MR 25 ) 7 1 K R A FRAE S R U AL 5L
# 4-3
(MR RRIT) S [FL) (FEBRIL] 8] AR SR AT ] [ 5K Bt .

el 4-3, AIREEER)AG A —% JAPE AL CHrp USRS R G (bR A4 W6 )

( {PLACE} {Segment.pos==v}
({PLACE}{Segment.pos==w})+{PLACE}{SIGNAL _n}{PLACE}
{Segment.pos=c}
{PLACE}{SIGNAL_n}({PLACE}{Segment.pos==w})+{PLACE}
{Segment.pos==d}
{SIGNAL_n}
{Segment.pos==w}
)

WIS, SR EEPERIR. A% LN SCEScikm ik, A
3 J2 VCTRC 1) S LA 223 1) T 67 6 R AR o A DU 7 4 5 e 2%, —
RAEAT e Target/Source [IREARRAR, W1k 4-10; —FK 2 H A4 Target/Source
Z— WA, st 4-110 JEPT—2RRAR X o & 2 g (K 4-12)
5T () AR o

SpatialRelation::= <PLACE>(SIGNAL_v)<PLACE> (4-10)
SpatialRelationPart::=<SIGNAL v><PLACE> (4-11)
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F AT ETANNERT X FHIE

SpatialRelationWithDomain::=<PLACE><SIGNAL_v><Domain>
Domain ::= (Segment)+ (4-12)
HERBAER A UL E TR AR RERNAE 5ESEBREN, REE
BA B R AR R R IIER . £ b, K25 087767 5% RATHHEX
SRFIE: B &R BrilAll 1T JAPE #BTILE, REETA I RemILAC/E
AFEGER; BEN RN PRALERBEIEA, HERREZREMBEE TR R,
B HSWT:
(1) # Span= BAMILEELE;
(2) 7% Span BHABSAN, BENEEREPRLER:
(3) MEKH, FRBIELER;
@) WRFELERE SE R& K mZ MR AR,
| SE A SE #%, ##5 Domain A D #%: % Span=SE MISCAEEAE, #(2)ik/3;
(5) MBP AL R SE RBHFHR
MIBX T3 preSE X /5 3% postSE # Target 5 Source B A KIR
(6) ¥PEZR SE RARALR,
# SE o Target & Source B D HTHE: @R D%, WL SE hitk;
BOSERE:

FH] 43 ZEAFLEXFRRMYASER, THNE=FEABAERE
JAPE #LI, e A) A& SRR, =&MU AR T ERM:

A) ({PLACE}{Segment.pos=v}

({Segment} )+
{Segment.pos==d}{SIGNAL_n}
{Segment.pos—w}))
B) (({PLACE}{Segment.pos==w})+{SIGNAL n}{PLACE})
C) ({PLACE}{SIGNAL_n}({PLACE}{Segment.pos==w})+)

[ BrilVAll FRILEHBIESR, KN=HTRIILAL R (FHRER SE):
(A) EQ(IRL” EC&({Domainji=1,2,3...}))
(B) INCE L, “MRIT”) IN(“E T “FEHL)
IN(“E L, “EBRIL)
(C)  IN(“ER]”, “BEIA”) IN(“ PR R] BRI ™)

B XA PERE B BAETE R AN AE IR A) A#%, 7 Domain XABEA BL
MAEEE B) APEER, fTETRAREANGKRNTREEGH, KHER
BARAER, B “AAIT” BT Domainl. 447 Domain LAEE NIEER
B OAPEGERE, ABEELREARLER, BF AR ”.“ B K ¥F Domain2,
Domain3. 5¢f% Domain XAEEMLE, A) FRIRERTE, k. 2k,
ZBRFARFAEHR LT 7EE, LRER, HISRE 3.2 #T7H—LH.
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5 4E EFRNGT R AR %

46 K¥SSH

BRAREN (PEKERESE GREMD)Y SRk RERHTETH
W2 [ F7 AR B AL R . LR A= : 1) £ T BootStrapping 25 877
MR, WEEYNSE, REGAN., B2 LARREEURBEE NS HE
A ETFSCRGE T ERRFIETR, ELBA RE M B 2 A IC AR A R PRI, ARA
FIRFAE [ &0 2 (BAVC B bR RE M. 2) BT ESRUESHXETE
H S EECE XS HRE . NS XA R TR AR E T, #1750
ICHE LS, 3) BT HU0% 077 B 36 RO R . i SR
ZWHBIA TR FBER P M EUER, ZEBER & 2 AR R T,
VRIS T #0025 18] 7 A R R o
461 ZEW—: FEATCAIKE

BANZE S AAE, fREEaZTEN (CFERER2H GhESH))

BEEEATET BootStrapping 2 [EEVCEMNKENER . B, EBGEEFHE
BEEmMZEELL “ALFv]” TR, UHEMNPERSHE. 25K, ®E
R X 4+ BI{ PattemDistictThreshold 4 0.4, Z%[8])C £ F 3CHUE B
ContextSimiThreshold 4 0.9, BiJg £ FICHELLEIAR 1. 348 LT XAHEBUE
HHXAEEREIETA, BIEOKADA 4 NCERAL FHERFAUT=
XK. W (POS), ME A LHLMHKE (PLACEType) LLEBHEMNEH
(POS&PLACEType). & =2 [A1AVC RS By S 2 H AL 482 e B 7 iz 18]
“JLEBI)” E 200, ZRIGHE “REAEN]” HE 22). £&id “EiEdin])” A
FE16), AR KA WIEAVIAFF AT 2 AL kAR RN LR . b,
SHAEA R F)E (V). FAOA (O & (n) DAEFEET 100 fFRiEECH#
T ¥, SRR [0EC R B H 0T th #igkl p A TH7iER SIGNAL #5€,
BT SINGAL HIXCABEEE 557K Segment AF, MAEANTLIRHETEF
V5E#45 SINGAL RArvE, FZ MECEEEUEELHATHE. LR
Hii% 44.

R 4.4 ZARCERKRA L RE R

MfiE | AFER %[ REC | REUEE | FRECE )RR HERG
R RS | WICE (%)
R
#
It POS 5 7 32169 | H144[n] X#&[n) KX [n] #fi[n] | 18.93
BE[v] AHi[v] b O
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B4 T HETFHNGBE F X R

PLACEType 34 96/1023 | AR X[n] & 4[n] BEH[V] Hi | 9.38
I&[v] Bt4B[vn] ZIL[f] BEER(L]
POS& 13 20/110 | #F[n] /K& [n] Y8 [nz] 54 | 2636
PLACEType vl Fid[v] AL B0
k2 POS 8 21153 | ¥ #i[n] Fie[n) AHEV] 44[V] | 1373
7L L] PN
PLACEType 34 142/4321 | Bf[n] F R[] FAH[V] (V] |3.29
#il[vd] E#[v] FaLIf] Zm
POS& 11 34/201 | #i4k[n] i [n] #Lo[n] K An] | 1692
PLACEType FRIv] Bk[v] LRI AL
LW | POS 8 37/322 K i#nr) Bifi[n) 0[] EH[vn] | 1149
ZEEV] PR ARE[
PLACEType 35 221/3433 | #[n] H3k[n] EHE 0] EEV] | 6.44
Fri@[v) @ mAlf
POS& 14 52/313 Kk n] X4k Ev] B[] | 16.61
PLACEType AB¥Ev] RIf] FAREHA
b [ POS 6 42/182 | X ifi[n) HEHb[n] 2/K&[n) $HEE[V] | 23.08
na FAlv] NI AL
BT | PLACEType 33 144/952 | L H[n) % O[n] b3 [nr] FRH[V] | 15.13
ME[v] EAv] KA I
POS& 13 40/112 | 4Kt n] FLo[n] ZRHEE 0] F | 35.71
PLACEType %[v] #[v] FRIv] AL HHEL]
B SCe 4 R AT A0

(1) SR F AN R A) A 2 [ RV A A bV D RO BOAS R R AR T AT b
T3Cit#E, @id BootStrapping ERIREF A XTI, #idzz T 2 RNEIC
=R, Hd, FAOAERN REM BRI, £ HEAEARFRIC#AT
ERMERERR.

(2) MFHZFHAKERATEE, REMELBBRATE, Blkhs
4% B PLACE fE 4G METURY, FFIEMBELME R, ERREAETERLD, MIRK
MR GERFECRS, FNERRBERK. MEETS, ®H POS fEARER
B, BERBBRIEE, RNHFENZREICKS . 124i%H POS&PLACEType
W EAEEMSRERER, BRRNKERERR,

(3) L =FhiA 2R E  (RHAIC R RHE D F FEVCE, BTHSMF
BRIAR, FERRROERERS.

462 TR=. ZERALCHEBEXSHIEE

(1) HRAREXSHEE
FALETE XS HPOS A f, Direction H4ER 2.3 %8177 Ak R KRBT ML AT Hi
FBER”. “RARIL” SHAEAFHETRE. BT LR FHAEAT RET
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W4T BTMMNEEFEF B

ZiAHAEREC e, FETAIEM Relevancy BN . LBREDEF AT
Topology ZH(H X E

SR S F TR 2005 BRSO RCEI SN R 61 ANEX AL 133 A4
xS AR, B FERAZEEC 27 “Uh M MR RIS, SN
BREMLEMSLVIERLES O, &5t 133 M A ITERER, &
REABEME, AXEALER=ARBFREC, RN “AE”, R R
MR B U, WEAUEEE AR, FALRER AR, TRERD
= 4.5,

& 4.5 F{1iE# Topology EE X S ¥ E

JifiLid #x TR T A HX 77 P J7 fLiA]
Topology ERERGT ik RISGAIAME R
RE, TEH, FAUS, CLH, KM, | B B of, vy, B, | Bl P, B B
N RALH, TR, HILH BE, 4, B, WA, | % UA, 28, B,

W%’L VWI’L ﬁ;y [F’C‘t }tq:v ﬁtq:’ ‘?I'H?» E
ZH, 2R, HfE, o | 6, BEm, 8. @,
Ap, z24

R, Bl BE, b\, R, | s sk, 25, S, | bb SN, ARG Sk,
RAciE, PR, WAEE, 2R, | ShE LASh, S, ShA | SRS, BLAR, Z5h Sb
W, z#, zidt, 7, B&F, . S

DC B, A%, KL, mES, B
75, K, 74, @d, Bl
dia, Kl Fita, wEd,
[ipiav]

zﬁ%r @9\-, ﬁ%r jt%r E%’ Wﬁ E’Eﬁﬂ-’ U\j&f %. M‘J‘ﬁ’ :??Ej&, @Bﬂr @By
#s, wsm, Jun, AW, T, | Fid, ak, UUE M, | -, Wk &
ﬁ{l'l, 2"311(‘]: uﬁ'\.v uﬁr U\ﬁ9 _"iZl) —ﬁv ﬁmr ?"i%r %l I‘“@&t

EC Ui, KA, R, WA, | #%, W 0N, 0, | AL WA, W,
Bt B, W, WE, WAM | 4, IR, %,
i, WF, DU,

3

@ W, db K&, B, R |k F W & bk Tk oark, Bk A
#, e, K, Kt EH, | A 2T, 280, 25, ki, Fid, Wi, B,
Pk, KRR, KefidE, At | 24, A, L@, T, W, FE, £ &
iR, Fibwdt, dmfwiG, ©d | W LT, 805, &4, 25, KT, Wi #5,
fwr, FOAbRAG, ALt X, &), KR, B)L, BE, TH OWE E
W, P8, £, AW, £, ETH, ALEF,
ETH, ELf, ETH. K LA, ATH, Wi
4, % B, ®W, T

PRI E

AL, AEREP SRR G AT B R L, AR M (D %) BT
i (E &) F{LiAl Topology & XS KT\ FHRAM R E, Ry i
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45 ETFANGBET R E

DC fl IN, #ZHHEFE EC, RPRXFHEFILHEEFRHEMMIMERIIGE. X
FHMFRFH AR CEFUR, UREXR TR (B, TH “H)E
EAET” 8 “Higmde” EAVIHREF L, A MMNEE aEK#ETRE
KX Direction &% X 2%, B5NFELFHBITRENFEML, EXEPK.

1K 378 B 25 (] L 5 R Fh i B TR, AR SCIEE X Bl R A (A RV R AR Y
LINK 3 B i v i B 4553 77 ) 5 AL ) Topology £41. fnEkl 20 612
B “db#B”, A A N ) RLINK XRZKFER, #SiErmIA IN 1
LINK X%. BT RLINK {2 BHES% INTRINSIC 5 RELATIVE HLfilid b,
Rk, XHFFEPRRE A RH C XS MARRITRE. HERATN, Ei
BAMRRMERF, “B7 “k7 “UU” FXFEMUIRRA A ERF A
HEEMEERRE—EER.

(2) ZRFHEEXSHRE

25 (A5 1AiE X B % POS % v, Direction RIS KN A AT RE,
K fE, REUE R Ib "R T A £.C K50 B EHFAACT R . LR EFTE Topology
5 Relevancy ZH IR E .

Erxtsc i ER P RIEE, BRI “AE” (DO). “8¥/&5/F I/
27 (EC) “2312” (PO). “HB” (IN). “HIB/FHR” (EQ) fEAWMIEELKF
i, BT Topology KAIERAK., Bk, FEMMH %L =65 ALK FRME
RIS IR, BILARCAE THE R KR R mM R EHERON, MERR
SCGAARBAT R HE; B RIE R AR RE, MRS ER
KM EHGA#TALBE. £LRGBERES, RSEHRSHECETER
B2 (8] 1817 i Relevancy 2. LRERRFINE 4.6.

* 4.6 ZRENFEMEXSHE LRI

Topology b RR
Relevaney DC EC PO IN EQ T
Fib, KE, Mk, & | RE, K2, HE, L
Water &, FIC, (B4 IC | %K, did
A, (B ®A, L
&, XL, #A, ®E
Road JbiE, dtik, @ik, B | 487, B3 W, H#47,
ik, FE, #30 ny B[ A%
Land b, dtE -1E s, BRI
IR, Wik ®E R R,
. Hig % &
Admin .
i
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BAE EFHNOGFET AR A%

HE, MR, | 89, % % K| AR, 2d, | 84, %A | A% #% | fin
LR, #HEE, | 3, WEE. JE48, dbiE. | 0. B | B BB E | #4E, UGR

ilG) 1E, & RK, B | 78, Fid | & AR 4 | X8, B4,

I~
BAREE %k, h§, R B, 4T, | fE, BE
7, X2 2, £48, HbiE Lk | B, BEA,
mge, Mg, Wik R, HIR

AW, ZRNRE R SR ERETE ECPOIN K, X5HRES
2 (8] R AR BTA AP 2 [A) 1R A A R AR — B X =R R A o 3O ) B A B St
B 2 LBREFEYXR. T DC 5 EQ ARMZ MR AMSR AR —. Jst,
FREEMRRNENIEAEZEIEE, ROREUEFENME, 25H AR
M.

(3) ZHARZRIEACHEXSHKE

ZERZRECHE XS POS b n, Direction HRYEE & KIAHR 7 fr 17 ¥
B. LBHETE Topology 55 Relevancy ZHRE. WNBI-BERRANAE,
7 2 R I i 1 O A sth B oy 4 SR LA A 43 Y 2 o 42 S £
FRTARR, BIBGEEABHE D, —REFINEES. 3 TRIEL I
ZRRZRNANC, & “A/AE” (EC). “HER/H.L” (IN) EAVIHEE PO,
AT Topology REEK K, MERBERZAFANERE. ERERFHIREK 4.7,

R 47 ZRRZREFAILHEXSERE R

Topol
Poogy EC IN
Relevancy

W, Bk, REH, L NEQO, A | L, B ETW, T ¥ L
wO, ZCAk, FeE, B, FR, BE, | # PT# TR, 43X 4K ER

Wat
N T A
4, FH, W
Wi, A, B, R BE | BR, LB, ik, A, FA,
Road By, REEA, TRE
g | R L AR SRIT, | K, W, X, R, R, B

737K [

WA, WA, L6, XX, SN, AR | W, AL SN, BE, B8, 2%
Admin %‘f}%ﬂ, i&jgv mﬁé&v @%v %%1 ’I:A‘) jtﬁr jtg.! ggﬁ Emv &‘[‘)ﬂggy

bl Tilkrpory, EZEG (*)
w5, RE, A% R, 0% | OB
HRRIARE -

A, 429 2847 ) i)V Bl 2 A Bt s iy 42 SL R R R BB o i3I, I
WILFEHEH Relevancy S5H. Mok, EZEFMRRBANITE CES, KE
e “EZERT. “FNTUR” ZXEE G/ H KRR BEKEILL,
W% E A Topology I IN M= [EANC (B 3.1.2 ).
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AT LTHNGEE G %R E

& b, A E X E AT EEACE LSRR E, RE—2RER.
EhFRARBANMIES N ZEFAXRRAR, EREIETFEFREHAL
BIE. Bk, FERETENZEN. S LKEAGMIRERNERM L, 4&6E
BEAGHTRSHUESMSHXERTE, AfREZHECEXSHRE
fESREAERE, WEE RSN EEICR R,

463 ZTR=: TEFHMAXRME

X LI TE R R B A 7 ALk R L FIRRARHEAT R, GRAR 4.8 W LEM
ZRRRTR AR AR LAF, KELFIBREREMMELE.

R 4.8 ZEFBRRELHIEBIAR

g LR (8] LR R iR 7l

186 NAJSIGNAL/[NA [T B B [ S )

74 NA|SIGNAL/|SIGNAL/ | [K%¢ BT [SE AP LA
69 NANANA FERENAL)

33 NA[V/NA [T Bk ETE X )

LR B SERENLIESE 20 BBl CorpusA, 20 &iEH CorpusB, R#E CorpusA
5 CorpusB F A RIFAIC MR ZT RN R, #E, EZEEICHEAMEME,
B XRFH L RBEREZ L, HEATAAMBER, #RTESFERHG
CorpusA IR FTAIR R RIF, FEHIRGRHBURAR LK 2 (6] 1670 5] 5
CorpusB HEATHIB LI . LR AL, —RIEMBURRA 2T RERICE R,
— 2RI R HE CorpusA HIZ AL, BRLRHFMALES BRILER
RN, BARRRAS (RUFEENZEGARRLH) FMHHES GR
PR RR M LR, fTIER AT DR i B Ay 42 S B hEUSEAR )
AW, TPERRAIREIRE (EXHARZE), BRHNENZRGTERREE
Falty 2 A LS R M AL

%t CorpusA A (KNSR BNF BT

SpatialRelation::=
(<PLACE>(Conj_p|Conj_v)<PLACE>(Signal_n|Signal_f)+)
|(KPLACE>(Pos_p|Pos_v)<PLACE>(Signal_n|Signal_f})
|(KPLACE>(Signal_f)+(Signal_v)(Pos_p)+<PLACE>)
[(Signal_n|((Signal_f)+DistanceExpress)))
|(<PLACE>(Signal_n)(Pos_p)+<PLACE>)
|(<PLACE>(Conj_c)<PLACE>(((Pos_b)?(Signal_n))|(Signal_v)))
[(<PLACE>(Pos_w|Pos_c)<PLACE>(((Pos_b)?(Signal_n))|(Signal_v)))
<EOF>

DistanceExpress::=
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54 F ETRUMZE kR MITE

(Distance_prefix)+<Pos_m><Pos_gq>(Distance_suffix)+

ERERIMFE 4.9:

R 49 ZRTTURABRERLER

WHE | VR CorpusA Z18)iE]ICIE # R4t 4 3 (BN A 8L
SRS RIRES WAHE S RIREE WalES
gl 69.93% 47.55% 78.32% 67.13%
BRI 72.73% 50.35% 83.92% 70.63%

AT, X4 B B 7 R R AR 3O, i B 3) 4 % (AE T i
UK EEHSCEAN, TRESEF AR, K, ZEEICERATAXR
MNP RHEFHRRRR, RIEFRZ. 5, AR Z R IR SRS
HRERIRA R —EMTER.

4.7 AFE

AEBIEHREZ RIICA L, HEXABRRITRMAN, HRETFHHZ
[B) 7 b KA 7. E5E M A BootStrapping EAIKENA [EHIC, FIAHEICE
MR A Jxt 2 RO AT IR LB MR E : R EE ATt R 2
TR 7 B R R L BIBARRZ 4L, 458 ANNIC HBIA TR HEEIR: 8BS,
fH] OntoGazetteer ## <F EiFIC 15 #, JAPE IERISUESI R EMBUER, 7k

B AT R LB S SC I T U A 2 ] 7 L K R AR
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%5 ¥ ETXHABNHZETAKRHK

$58 ETXHNENMZTEHUXRBEMG X

5.1 FiEpiR

BTN A A xR ES, EREERNEMmE, FEMATT
ERFEUTILANES: ZEEC B3REUG A THE: ZEELEXSHENE
ELARFE SR 4P, ZARBHHERNERELEANNRES. £T
PR RO AL s F R A MBRAN L F RN, FTANEBIE.
BRN, HFERZMALSE, KEERANMEAMK, NAMEE: 5—7
H, SHRESHNATHRREN, FENSERANETELL.

ETNEEINRAMBGERBRINA LR Z M7 %. ACE PFllT,
FRANBREIFERITHLEAXRMBAREREETETHUE T & AR T
R AN R 7 v, A L8822 S0 Bl AT R R AR, S FAR R MR Y
MRERERZRS, FEMRRETHTIFZZINLEXRFEER, BIZ%
BiE. — BB x| SEREHERISTERENRR, BdiEwsEmgml

(Support Vector Machine, SVM), Winnow!" 83T K 41Hl (Perception) 1%
NEEMES LR RE, BIXLE5RBERAMNRERE F R EHFEMTHL
FEXRR.

WA BootStrapping A EF HHE LT AMUEFRAMRMETRIEY, &5
FIXAFHE—RUMRS, @SR R ERTHELRE —AMLFIFT L
BEUNFERE X, HPxi A nERHERNEXHNE i MuE. TETHEIRE
IR E I E R R E - H IS EIEXLy1),(X2,y2),...,(Xn,yn), EHFF =
SEREFyi €{-1, +1}, BIA-ANTEREIHS FHAEHFIHFLANEX, {6
BHELTEHRAAE, B IX)=y . DPERYTEE—NHERE o RERER
S, HASWKIRSH-1 FFRSH+1 BB T, T iZAUE = & f kgt
P2 B & il 2 ) HE FE

ETFHEREMNSFIERLZ IR, FEXRE IR (overfitting)
5 “f&A2” (underfitting) &, WRMEREBEFTALSH, 2FTHULTK
BN GEIE, MARRIFHN TR ERELHAKNSERTHE, XEKh “d
B, MR, WMEERGFEZA, WENMHERTERE N RBIGEIEE S
BWLR, Bk “{KAS”.
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F5F ETIHAENNZRTARFMR

52 GutFIBILEXFEREN
521 #itESIER

HEFHENANARTEH AR B - TR AR MHTERL, £ULE KM E
/MK (Empirical risk minimization ERM) 14 B4t k. 52 AL, 4t
#3318 (Statistical Learning Theory, SLT) B—#E [T/ MEEER THI 2
ZIMEHNEIL, HUEHWRKE/MLEEL (Structural risk minimization,SRM)
HERUP . ERM A49% 3 RE I B /ML S TRV 4 50RE LA REE
fE RS R B 1, HEREMKE RS EE, HEARXRALERKZ
BIFERL—BRS AR, BLAREERAHLN, ERM B ME ks
TERZRIE. T SRM @i FIR 4N ERIR 2 AR B B 1 A B R #0
M, REEMRETRREZANAAR, EAEREDUME 1- 0 RIL:

RUNSR (N4 Jh(ln(2l/h)J; 1)-In( / 4) (5-1)

b ROAERH FHBERE, Remp()AERH f MERKK, | HHAR,
i h & VC % (Vapnik Chervonenkis dimension), FIUAB&REKNAR, st
RERBEHOERE. ARKS5-1 7ELA:
R(f) <R, (f)+@(/h) (5-2)

Hbo(mFAERXN, BERICEMWARN—IBLIER. REEE
Wi h RERHKF B— M, FAREANRE M. Bk, BEFREENN
Wit f Ak, kS SKRRALKEFD,0), 0 € AEH. —FRFI S={FD,9),
b € AR T —MRESW, MEBMES Sk i VC 4 hJER—NF.

HR%
o Ml

B 5.1 REMARZK RS EEXEZ A
XHE, REZRIATERMNMAEEXE (B 5.1). mERHH Ve %
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B 5 E ETIXHRENNZREIIAX R

MREE, BIRANZRRE; REE VCERMEREE, BRERRAK
KB, BREGRAHIIEK. FAHBPIPENKR B FERREMNER
X (@ E ), 1989 4, Vapnik 5 Chervonenkis KL T 2 K& B MLIFG R
WAB KRR FE—BHEMRERG, TRT AR KR R/MUAARER 5
Br: MRBERAEAN (EEEXR 04, EFZIHMERFRE L 5ERHH
ZIAfRER TR, 2NN LERFS NG R/MLUEN, TARZRRK &
AMUE . M3k R 150N 24 1 R 2 26 L PR /ML,

BT, Kt EIBRMEMERG ERNG EEER. HEEH ™KL
B, NEEBFHddMER. Rt REEHRHRNEETE.
522 XHEEN

SR EHL (Support Vector Machine, SVM) RS H#IH v &M FHI
R —FHLEEF I, FORIE T Z(H 2 R0 R b B AU P i B R RE I Y
B, T IIHREMZHEES . SVM EERAT Mercer % MZIXMAL]
RBoAAR R EEREAR.
BPEAEA—APRSEHE, BEFEESAREARREITR. EEMETHHER
T, MEBTEREEAR 5-1 FUMERREN 0, HEEGKEED, X
MRS KB FEAERTBENE . N THEEE{xy)iEL.. 1} ER"X
{-LILAEEANWRTE H £, BWESEEFHE:
w,x)+b=0,we H,beR (5-3)

w 2—A[ERR & BEETEFE, b & RE. FTISHREEx &
AL w i b, 3 VX .
w,x)+b2Ly=1{w,x)+b<-1,y=-1 (5-4)
Mi<wx>+b=1 Fl<wx>+b=-1 BIABRMFAEEFHE (canonical hyperplane).

TIE R EREAR mFR N STRF M & (Support vector,SV), TR FEN BB L.
W 52 Biw, SVM AHREFHJLARE.

) / P W vestar
N 1 o, TR \ .
AVLIES o
‘:o D e "9, Ly
° ° 3
© 0 o TR Ay \
WK, " t——— b , i : L

B 5.2 SVM 4+ KK LT i

86



%5 E ATHRENRNZE T AKX R MR

XERERHYFKBETHAESR =1/ | wll, T2%ENE (Margin) ¢ 4:

p=2r =—~2- (5-5)
i

SVM i ] A iEH AR R BN p R KRR R 4%, HETEFAFEARE
RIBCK [ R R I (BN E) RILEINMZRER . TE AT
B SVM AMETIEE . ERRERANS AR, MEMEIwI, BRI
wl?=w'w, Fit, SHETHH SVM HIFHKEEE A RMUE B

O(w) =%(w, w) (5-6)

HARFEALK 54, AP 12 ATHHE LB HE. ZAEH N SVM K
EWE, B—AOTHRREE, — B0 HE Lagrange TR BEHAHE
WERR, KXTHRET.

HFEEEAR 5-1 BUOSRIBER 0 IER, BRI aME—AR
BEAERENETE. SHERT, TUME—METE, FEHBEAI%E
FHHARRENBER N, Hlt, SINT—REnmrEEES Y amy
H, ZZERINHBEE (Slack variable), BFEE—MEIE AHERTHH
AN TROREEE (8 53).

o

.," £l wl T e
0
o gy
o

B 535 A EENSETHE

523 &M LESHEH

SFHFEAERRREEMNER, SYM BEEMA R BZIELETH:
B - (RE TR KRFIEEE, ERRENEGES KB —FEX
R, 1#18 SVM BF &N SRR AN, B, Cover BB HEURTEBST
B ER S &S

AR 5-7 A— eSS HIRH .

QRS> R

(% %) = (2,25,2,) = (8, V2x,%,,122) (5-7)
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%5 ¥ ATIHRENMZRITAXRHK

HLAE WA 5-4, 762 B EFLMERER, &3 ETRLETS,

¥4
« A 4
x X x * x *
X x x x x
e x X
- ~ «
x *, < 7 \»‘! X > X%
SR T
. ! s
xS 5 7 Y )-_; " x 2,
S I \\ hal -
X x <\‘
x x x x z
y
B 5.4 FE&rEps

BBk, RiZBE R0, HEHEATE R B EEA ST ERE
H9 ﬁ(ﬂﬂﬁﬁaj@:
®:R">H (5-8)

WAR 5-4 iR, FEXEEDTE H FRERGTRIEN, SVM YIZk iR
IREARAEENARER, H<ox)0x)>. B, MRFE
k(x,x") = (D(x), P(x") (5-9)

WY DA 3o % R B ke, x ") FBI R SE TR x > ©(x) » RBERBEFHET
L. Bk, REENEXSIERNFE: (1) SHTEEZE R
BEESE H MRS ) RAMELTHE, BAFENEBRS OHNA
RSB, HERREAGERS L. MA—BCRE, R WEREREDMT H, B
R, FRERHEERPHARTERRE S L. —MRBEAAELE I T
BE4&MHWT B Mercer EE4H:

ST EBNFERk(x,y), EREMFETHARSHEMRSLERHR,
N TFEERMEZTENR S o(x) B J.rpz(x)dx <o, HWHL:

[ [ex. y)o()p(y)dxdy 20 (5-10)

BRMZREE:

B i#% (Gaussian RBF):

k(x,x')=exp(—"x—2-o_x—'”},c>0 (5-11)

MR (Laplacian RBF):

k(x,x')=exp[—'x—x|J,o>0 (5-12)
(o)

£IWAH (polynomial):
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%58 ETXHAENMNERA X R

k(x,x)=({x,xY+c)*,de N,c20 (5-13)

Sigmoidal:
k(x,x"y=tanh(a{x,x")+b) (5-14)

524 E9EFE

SVM F i ER—F_ESRENBREI . BELENAS, ELHR
LARMELR, WLINK XRAMERNX . FH SYMBITENLTEEH
FhBEE: —FABGEE, BANEE EME—NERNARRKL; B—Fh @
Fik, B L R E L AE,

BATERNG W EIHRBR, EEMRFREBA R — A RER
B, RENZBEREREGINGHRE. BRBETERARIFNET 6D,
BRI R ARk AR, EiRE RS KR BRI,

SETERE KBS RRA A KRB E, BHHE one-against-others
1 one-against-another Biff. One-against-others #5432 ja) A MRRY, KH—%
R EHIFE _MH 3 K% I PNIES, ML ERENLFEHEE EYRET
FHIRE], BREESKS “HAR” 5 IEHER” KRFIZRE, #HHLRE
7+%. #HK, one-against-another & &M LANMRIBITHHAE, ML LKA
B, REEENSMENEIARIT ZEIRNEY, Sl EE
(C1,C2), HET Cl BLHIEE C1 RBMIEH, MKBT C2 KILFEMECIE
B Rbl, kR IRERESNAAGRNERRBTEETLME L. .

DETTENBAN ZEP KBS BFINGHURE, Zh5EBRE R, i
NBBETERE, BETHERTAMESLRFEEE N, REAFRT
ML R,

53 BT IR SHEZT 85 ALk RIHEL
53.1 ZEAXRARLH

MHLEEI M AE, L6l (Instance) BIg—NRAEKILEE Y BFRHINE
B, EAXHEA—NZRFHRRNHIR ZANLBIEEE (Attribute),
B A A L i) LT 3CRHE, AT RFIE R 2/ U AN AN LEIEHE—4
KA (Class) ¥R, AXHUKb—FBAER 2T RAELE,

W 55, MNFAF ‘[(ERENFLLENASEFHERLE.” TS,
NAENAFETEGAKRRARIELE, HHR “EHE” [ “FhE” xR
A IN ) LINK X &, £ 4 NE B RLINK X&; “Li@ghi” / “HiEL” pkR
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%5 & ETFRAEINZRITARAR

3 IN (9 LINK %%, KR4 W B RLINK X%&. S1. S2. S3 43l A= EF K
R E LA 5T PRIAMZER LTI EURAFRXEBREAR
FFRBE, S1. S3WHEAS; Mt TP ERTS, S2 A%,

LINK:IN RLINK:W

s STHEE | B S2 8 l W' S3
WORD [FRHE] MF [HEW] mH  [(FEE] KR
SpatialML PLACE SIGNAL PLACE SIGNAL PLACE  SIGNAL.

POS nr v ns f ns f

LINK:IN RLINK:NE

B 5.5 Z B AR REH

(815 AL R A AT EX T —5€ LT 30 W B PIH 2E iy 42 SCAR BT g
R LHIRF— N REMZRTAERRZLE, ARXKIEWMT:
Ins tance(S,, place,,S,, place,,S;) > C (5-15)

A place; Ml place, RnF /MR i 4 L4k, ETF3CS1. S2. S3 MIFREIR
RHUREOKRPRERAGHEIBRRE, C ATEHFHLRRELE. &’
X={x{i=]..n} RAFTH LOIARMNES, n BERHPLFAMBE. £EXPHEm
AL BIARER viyi € {c)j=1...R}), ¢ RAZBHFARRLE, RAKHE
B X m AMEFRAINEELH, TES X PRKY (=n-m) N EGRIFE, X
A LERR A RRLH . FlaH AR RMBEREI N m N EARER YL
B3], W IARFERUREF#TER SR,

FEE 5-5F, WRBEFRMBMLRRBMEANREG—F, W “FrE”/“LE
HgW, “ bilgmY  “ERE” WEEEEDY NULL M RGARRLE (KR
PRIERTE, ZERRTE R BT B A . I RK 288 Source/Target §5 ()
Bz TR Rt AR B —Fh, W) “FHRET / “HHE” BREEREN
T_IN ) LINK X R 5£6]. K% % T_NE f RLINK X REH|(T R7R Source/Target
EENTRAMRR). “HHE” / “ LT KiE.

532 TEIAMXRMFERR

IR RS HI L T XM T &, FEWREAHMERRE
. EANXRIRE, THOHERLUEAR. Wt KR ROGELH
RAGHKF. BN ASRIMBERE RS, E4T Wimow SEIREZ
FIXFH IR, R, BHOSETRAERSERS, &
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F 55 ETHABNHZEITERR MR

AR THRAE: (1) ZhAMFE, BB EESERENATFREM RN
BEBEA—REFE: (2) “IB8” L, BENAESHAETHPH “i8”
Fak B FREBEN—BFME; 3) FRRERIFE, BRLENAESS
[ REXMEE A — RIS ED. MAEEEHTERNEME, EHFLEETX
& OBIK/N . HFE (7 B4 (3 e DU B PR B . ARG, S B S0R B A 4
HMEEMEEE BN R E. £ XS E AR R HREE S U RAREER
WG, ASCHUCRA AN, M a2 LR REH, FRECAR RE XS5k
A FFETTR ERFAE 1e) :

(1) i@tk (POS)

—AZE AR R L LT X PREICK AN, RRERCFFMETR. At
FHEA E B RBOARE, (BT EFAX R —f e SRk, FhAE.
SLA1A BB X 4V B G B R I I B R . A PEARAERTIE R Source AT /E
B HREME R Target 515 & OMAPESR . Source 5 Target [A] i &

(2) HE@Z%%E (PLACE)

7 [A)3E)JC A BootStrapping 3REXN R, ¥R S E Ay 2 SRS HERFFE
W, 8FEHNRENERRMEETMNXRBRNFA. ZEHIFTETESR
Source A /5 & HAVHFFIE &« Target 815 & D FHFIE S . Source 5 Target [8] FIHRFE
B A, RIBBESARERT, —ANZ 560K RLFIH RPN 2 5L
REREERY, 5FEACESEFH relevancy EFXTMNKXR. Hik, @
WA R RETI .

(3) 2L (SpatialWord)

ZEEIC Z RS AR REEEENERMEA . BT ZEECHERS, 8
i X ALE SR E XS HEE — P X 2 2 (A 5 R R K28R, ()R
fiET T %+ Source )& & DS [AIANCIAE . Target I & D2 MENCAE
Source 5 Target [8) 25 [A{HIC 1A LA R 25 (R3] 138 X250 topologydirection.
relevancy 4.

SHFE 55 9 “BHEL” [ “FhR” X—BRFMRALFIMNS, WHRR

LREETA R R R, BAFEENRAIWT:
EC
_POS_SI NA _POS S2 vins/f _POS 83 f
_POSPLACE_S1_NA _POSPLACE_S2 v/place/f POSPLACE_S3 f
_PLACE_Former _# /248 _PLACE_Later HifiLl
_PLACEType_Former 510000 PLACEType Later_510000
_SpatialWord_S1_NA _SpatialWord_ S2_{/ F/#i# _S3_SpatialWord_4%i L%
_SpaitalWord_S1_linktype NA _SpatialWord_S1_direction NA
_SpatialWord_S2_linktype IN/IN[DC _Spatial Word_ S2_direction_NA/W
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B 5 E ETIHRRENNEZET XA

_SpatialWord_S3_linktype EC _Spatial Word_S3_direction NE

K, NA RRNZBHFIEE. FEHE R BHE R%E Source/Target HIH
], HhFE A4S LIRT/)E (Former/Later) KX 4y, HB AEINERE S1. S2,
S3 FEMHERE BEA— N EEUBIFTERE, TAKNAT, MEEERER
HARFHETL & AR A FRE, WEHERBEHNZ 5. WrBIaTR, S1.
S2 FHZEEEAIC REE XSS RLEIMARAMRTIRER. b TFZEEIT
mxFrogiE R, W2 EEICRHER & O E FHREER R ITIER.
533 ZTEAMXEHMIRE

BT SVM MZE AR FMEUARLME 56, BHEUT 7MPR: D 53
BEENERTRFARRER, BIREMNOARES LSRN LS, B
FAFFHEGRRG]; 2) REAFKTHRITE, #5512 A EREIR =
S, W R IEERANRER: 3) KNZRLE A S ORI K £
TXEOKRE, BSARERER; 4 HA SVM MEEIZILRAE NS HR
GEBIHATING: 5) RENSRSR, B0 SVM EER,; 6) 0 RRAx
EBSTARERBOMREFIET IR, RRIEER 1 HFURLHIR 5
HEREEFNRBERLE, BTHERRPE.

FRH BXRE
i ek e
' Ny nExH | mmgggg}ﬁ 4y SV T VIS

2
A R L _i "

3
\/’\ 2
iR L Ereeild i p)
I—» —3-» g FRER
T;» HE RPN 4————7J

Bl 5.6 T SVM (Z A J5 L X R HIRFE

54 ZREHIH
54.1 FENFERR

XA A RE O PRI R B 0 © A TIEMAREFRAARE (Key Annotation)
54 RERGREUIMIFRE (Response Annotation) #HTEWXTHLTTIREL. FE
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#5F ETIHAENNEET AR

W EFEEUTATXER:

(1) Coextensive ( FIHL): ¥aFIMRE B A R CABE, thit & StartNode
1 EndNode #[@. 4T Allen —£EH N Aehify “4a%7,

(2) Overlap (BE): EHIMREEXFEELAEFEES . BFHXER
BT Allen —4R4M P “4AZZ”, EAREE “WHER “457.

(3) Compatible (—30): IEAMFELERMMBERT, HBFRERIRESR
A0 & MARRTE B AR I 4FAE .

(4) Partially Compatible (F7—30: HEHMrEAESEMERT, HIX
PriE BIARE R AE & JURARE ARSI

(5) Missing (RiRA)D: FWAFESIRRE RN S ENHIARE, &
REFNKREEFRT, HIAREFAFEFHEPAFEN AR RS

(6) Spurious GIRIRF]): IEAFESHBNREFMHEE KARRIRE, H
REFRRBEBEFLT, WAARERFERNE PR FERIRE iR

SLR SRS BB E R F-Scorel" CUE A Bt SR IP I TR . Zdah%
EH Precision (EB## ). Recall (BEIZE) M F-Measure (F ) =H2HK. i
HESHEHE: 1) Correct (EFRENE: MBURESHRRE—BHIANE: 2)
Partilly Correct (¥4} IEBFRIENE0: HHURE 5RRFAE B —HH MG 3)
Missing CRIFEMNED: RIRABIEARIE; 4) False Positive (B iRIRENE):
WA RRBARE. TEAKXMTF:
Correct

Strict Precision= _ (5-16)
Correct + PartillyCorrect + FalsePositive

Strict Recall= ?Oﬂm — (5-17)
Correct + PartillyCorrect + Missin g

Correct + a PartillyCorrect (5-18)
Correct + aPartillyCorrect + FalsePositive

Lenient Precision=

Correct + a PartillyCorrect (5-19)
Correct+aPartillyCorrect + Missing

Lenient Recall=

(B*+1)x Precisionx Recall (5-20)
B*xPrecision+ Recall

F-Measure=

Hrh, Precision 5 Recall #BF7E™ % (Strict) (AR 5-16) (ARX 517) &§
%t (Lenient) (AR 5-18) (A 5-19) Z 4, WIH A% L Partilly Correct fI 7
Bk, JEEWRE o PANERE TSR Partilly Correct BTk, « AIEL 0-1 J&] {114,
fEfr 4S5k AR SCARR AP EEIE N 0.5, B & Recall Al Precision
RIAESTRCE, —fREUER 1.

FEA X2 18] 75 0L % Z AP A, 35 BEOGTE BT L A 48 S 4k ) B 22
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B 5 F ETIXHRBHNZEIAXRHR

B 7 Hr % R R B R IEFRMBERIRIRG], XFRRLHMILABEEFA . W
B 55, “H@A” / “FE” X— LINK XK, H™RHNXEBEHER.
EFRNHEF, g T2 AT S3 #, B ITAC /B fI A A %A T SVM
IR, BTEMERRELEINCEEERE, BIE PLACE %25 PLACE X,
HE R EERERTEEHRNBERT, BEXABEDNHBATMA Partially
Compatible. B, %%}25 (8] 747 ¢ RAEUHE BERIITM, A3CEX Lenient Precision
A1 Lenient Recall 715 F-Measure $54%, #Ha. BEHNA 1.

BFET SVM RIZ [ 5 3¢ R R BUA 5T _E R 8 Xt B A 5 5E L 9 3 2K
TRAZWRG, ERELHBENELT, B2RF—IRE, EHLFEA FEX
HEREAN B EIRESERT I EE T RN IS, T 7EbIE a2 LA,
AT, LARAMEBUEAR 5 UCRCHLIN ) £ EA R T 34T 2875 ALK R ATHHEL,
False Positive IS 2R/, FLAFEF AN AP F 2 IR R (BIE
),

BT PRTRIRAh, BEEERINSNGER SIRERMTE. BaissAK
BRI HESAFE: KRk HHERTXRIE (k-fold cross-validation), X7
PIA IR ER SN A kA, REKEGE-AEIKER, THEE4
YEAVGER; —KFFHA hold-out R, XEIFR kR HARZERENKIERE—
EERE R IRER, MEEHNERNGEER . RIEFREERARER, 0%
HE—F R .

542 ZKWBRIRESHH

wHAM (PEXER2E GhESD) FRAMXRERSITET SVM H
AR RMIER . KPR B R BENLIE 3: 2 RIS A INGRER 5 RATE
B HhilZERLHE LINK K& 1506 #], RLINK X% 380 fl. Hd INXKZR
913 fil, PO K% 275 fil, EC X% 155 I, EQ X% 111 fl, DC X% 52 . #l
RiERILH LINK %% 930 6, RLINK X% 135 fil. 3+ IN X% 573 fil, PO
FFZ 18241, EC X% 7441, EQ X% 78 fi, DC X% 23 %,

BEER BN, ISR A LINK %R DU RLINK 3% R HE AN
4, BRJAT Source/Target $8 7 Y1 1 25 [8) 15 AL % R 3261 . FoH LINK X R4
HBAMES: (1) KIES, BDABE A a4 LA R R BFE7E LINK X &,

(2) RBIXKER, BHWHEANCHEE LINK KRR G4 okl B T —7H
LINK &, ijtH T RLINK X RERE L1 SN LHEK D, Fik (3) RLINK
KRR A RIRES, B AR/ ol dy 42 4K R B B 778 RLINK X &,
AR EHMNEME (POS) FRIEEIAME b Ay & LK &IF (POS&PLACE)
FFIETFIR, B0 N5 2 se 9 K i dr 4 SOAR R A UR 23 ) T RRAE . A
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F 5 E ETIHRBNGSEIX R R

T VT & U TR T B 4 B Y R

KKIE M LibSVMU'*MEy SVM M B H. Bt ALK, SR EH
H# (Polynomial kemnal) 1 “one-against-another” HIZ X H k. HihsH it
Fi LibSVM BN E .

5421 KWHEE: BORE

£t %} LINK/RLINK X R, ZEAREEE Source/Target $5[MHEMHR T, 4504F
A POS # POS&PLACE fEAiEE 875, 4iitHi PLACE Bif9 S1. #7 PLACE
J& PLACE [8]#) S2. f5 PLACE fG 1] S3 fIF3BER . Xt S1. S3 Zit it 4 mfiE
., S1 R/NLL LINKRLINK HREXAXBERFEIGR, SI+RRL
LINK/RLINK #7 T e 6] FRIXCAB B IR AR S3 RREL LINK/RLINK #5
FEXABEHERAER, S3I+RRLL LINK/RLINK ¥ e &) FRICABE B 45
WAJE . SRER PLACE f1/5 PLACE FHEBRAMH—XMEERT, I
AP R —HBTE T, BEREBRNER. SitERAE 5.1 ik 5.2

# 51LINK XA LT XHOEESW

S+ S1 S2 S2’ S3 S3+
POS 2.96 0.33 8.52 3.03 3.28 11..39
POS&PLACE 1.66 0.17 4.44 293 1.78 7.14

% 5.2 RLINK XA L TFXHAEEST

Si+ S1 S2 s S3 S3+
POS 2.08 0.19 732 2.17 1.84 12.99
POS&PLACE 1.13 0.08 3.63 1.85 111 8.06

SR, LA LINK/RLINK #RiE I XABE AR, KSHERT S1
FEESH 0, S3 B/, LFRFERT, S1+RK S3+H b hnpr %t 2215 5 i % &
A K. S2 MEL POS 1E 4 S A BE 8 AL 5% A POS&PLACE Bt (4 8 2 i/,
KRBT HERESEBNERAR YR, BEREERE, BENTRAMLXE
1 S2 I SCABE R B 8k, #Z LINK/RLINK X REE M BNMEORE R
% 53.

# 5.3 LINK/IRLINK X RHHE L FXH N H &

LINK RLINK
S1 S2 S3 S1 S2 S3
POS 1 39 3 1 m 2
POS&PLACE 1 3/4 2 1 42 1

Heh, S15 S3 Micthir B RIAHT PLACE HIFFL5% 55 )5 PLACE 4
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% 5% ETXRRABNMZRITAXFMK

HH . HMEREENEBER, 2HORENmh, B5Y S2HXEES
ANTF nbf, BULET PLACE &R AR m MES R THBIFERE; JS2/M
NABEB AT n b, BXLLS PLACE BIFFEEY AT m ME S B ERERE.
T 55 IR iy 48 B 1 SR RS AR R«

¥ 81 PLACE F1J& PLACE M ZH#E, 2 [AAICHE 4155 87T, X LINK/RLINK
R ZPERFCHENLT AR 54K 5.5,

% 5.4 LINK XRZATCA B4

-3 2 -1 1 2 3
7 PLACE (#1%) |0 2 24 389 m 45
#T PLACE (EX) | 52 60 100 133 134 127
f5 PLACE (#1%%) | 73 147 353 227 85 23
J& PLACE (EX) |97 131 93 128 123 102

# 5.5 RLINK X RZ[EAIC AL B4+

-3 2 -1 1 2 3
AT PLACE (M%) |0 0 0 114 36 15
il PLACE (EX) |5 12 14 54 41 24
J& PLACE (%) | 18 50 134 81 1 6
JG PLACE (EX) | 26 67 40 78 61 37

BTG RTN, HEMTRECEP AR PLACE B/E 1 MXEEREUR
J& PLACE BIRT/E & | ANUABER ., Rk, MEZSRNACEHESN, BUET PLACE
#1514 SIGNAL F1J5 PLACE RJRT /5% 1 4 SIGNAL.

5422 S£i&—. LINK XZEHH

FRL—SRENEOSEMBSERE, #T LINK RRAMNER. H
i LINK 5% R & BTS2 IR RS B RS 61 AT . — LR R R R
BHWAT, MEOPRRRE ML LRMELHE RS, 77 LINK KRN
RS, REERARE: A—MERRERT LINK XRNATF, FpHE
& LM ER F P EH. LINK XRRRAESHLRERAE 5.6

% 56 LINK XRRBESLREG R

LB RERHOT 4 LINK XE 1T
KA Hes%E P | BEER | FHE HWEP | BFIER | FH
POS 62.77 19.28 29.50 66.76 65.03 65.89
+PLACEType 59.85 26.80 37.02 67.87 6532 66.57
+SIGNAL 65.02 47.39 54.82 65.31 6040 62.76
POS&PLACE 57.14 28.76 38.26 63.66 6329 63.48
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+PLACEType 54.74 2451 33.86 60.10 64.45 62.20
+SIGNAL 59.43 41.18 48.65 62.05 59.54 60.77

HERERTH: (1) 4 URERNTFENLHERNER VH
POS&PLACE fEA4FMEIRFIMREEM T POS. FEE & HAFMETRIRS M,
REHH REMIRE, SIGNAL BAMHE. A% POS+PLACETypet+SIGNAL HJ
HEEE T POS&PLACE+PLACEType+SIGNAL. (2) 4 %LL4 LINK X & [4]
FHEASHEEMER, BTFERRASFE, REEMHEER POS B
POS&PLACE fEAFFETIRT, BIZKBAA (1) MEHRFMMIERE. B2EH
TETRRTIE R B SR S MEUEERE, SIGNAL RYER N R MRS MRAE T gk

LINK XRZRFEFHERLERALE 5.7,

& 5.7 LINK X ZRIRFEHLRER

ES DC EC PO IN EQ
IR P R F P R F P R F P R F P R F
POS 0.0 0.0 0.0 0.0 00 00 | 2069 | 1053 | 13.95 | 67.48 | 9053 | 7733 | 4500 | 2903 | 3529
+PLACEType 0.0 0.0 00 | 1250 | 256 | 426 | 5000 | 2631 | 3448 | 69.81 | 9136 | 79.14 | 4231 | 3548 | 3860
+SIGNAL 80.00 3333 47.09 40.00 15.38 2222 56.66 29.82 39.08 73.37 93.00 82.03 70.83 54.84 61.81
POS&PLACE 0.0 0.0 0.0 0.0 00 00 | 2308 | 526 857 | 6501 | 9177 | 7611 | 375 | 1935 | 2553
+PLACEType 0.0 00 0.0 21.43 7.69 11.32 56.52 2281 32.50 69.16 91.36 78.72 36.36 25.81 30.19
+SIGNAL 0.0 0.0 00 | 4667 | 1795 | 2593 | s151 | 2982 | 37798 | 7355 | 9383 | 8246 | 6522 | 4839 | ss556

HERERAA: (1) A LINK XRLBIAFE, IN LBi§%, @ DC
SEBIIR D  F L, IN 17 BEAR X BT, 1T DC W% 2 . (2 )PLACEType 5 SIGNAL
FFIETRRE N, feRERBHIUES MR, L4 PLACEType MR %t EC/PO
RUFIRARIE AR B E, B FR LINK X2 R 4y 2 SRR B
B ANEFE. T SIGNAL K7 DC/EC/EQ KA IHAItfeiR BRI R, B
B =% LINK KA P 22 RV A &
5.4.2.3 33 =: RLINK % ZHH

EHEXRBHNE DS HNERFTRE, #7T RLINK XROMIER, K
F RLINK KR KIUES th 233 FE R B 6 9 #E 4T . RLINK KRR IAES
FERERIE 5.8

# 58 RLINK RAKRAMESLRAR

SLFEH RERHAT & RLINK XA T
K Em HEFEP | BRI%ER | FH HEMEH P | BRER | FA
POS 0.0 0.0 0.0 56.10 37.10 44.66
+PLACEType 0.0 0.0 0.0 4595 2742 34.34
+SIGNAL 31.58 23.53 26.97 55.55 4032 46.73
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POS&PLACE 0.0 0.0 0.0 50.00 30.65 38.00
+PLACEType 0.0 0.0 0.0 43.18 30.65 35.85
+SIGNAL 22.86 15.69 18.60 39.53 2742 32.38

MERERTH: (D #MUEETHIFEILFEENER, dTER
L A4, POS+PLACEType 5 POS&PLACE+PLACEType I F {H# 4 0,
SIGNAL MR mfEtfe B ERE. MHRZ POS+PLACEType+SIGNAL Mt 6E
F POS&PLACE+PLACEType+SIGNAL. (2) #t%tLl4 RLINK XA MATFIEH
seFaREMER, BFERGIMRTFE, FEkEMRFER POS 8 POS&PLACE
YEMSFAETNRT, BPARAAEXT (1) MEBRFHHMBEAE. B2 ERERREMm?t
R BRE R,

ZEarW: (1) #% RLINKLINK RIES, STHAENERE, ECH
EREZRFMRANAFR, EFLRFEENNBRTEREREN AN
gt EAKETZREICHIRG, BF—emLRAE. i, mAZEELE,
EREPHEFRFMRRAIRAEEET —EZHEES . (D XTF LINK RIS,
%t EHEFAE LINK X R b a2 L fhxt, R EEILKART, BTN
BB ER BRI, BT BiER P EfMAFE, & LINK
KA RHFIEREAR .

SREF RN AEM G, 2T SR B 775 2 )30 K B R oy
R, Ak, YEiEERERBRFCHELTEERRN, FEUGEKE
T SCH B AR AT 25 (8] 7 ALk R AR

55 AT/NG

AR B FY R A B 1k R R A B ST ) B AL AT 2 T L8R 2 S I A IR T A
REMM. HAIANT R FEIBRE I ABYLITE, o4 T HERTZEE T
PLRFRIHBUA BTN G54 XS/ MU TR 55 68 A% R SSEBL B = A 22 )
MIAEL ARG, . RIGRIR T BT R R EBULTTE, FRAE R B R K
B, BEBIRIES ZRHMES LR, ST H R BN Z R R b
BT RIER
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56 & TR AR

FoE TRANMKFZ AR A

EHEFERNE. ZTHNERS. BRESTHENSTNATURL, ZRGAL
REFMATIN, X XAZEE BHIZEEARN, NAREKBUT R, 5%
LA B B AR E R U R Z AR RNERER G, BENRRE
1B 77 32 % R A A R 3 5% o

6.1 Rif—: HIBELAEME

6.1.1 NAWFAHIRMNREME

MR, RIEEMBEARNHRR L GIS M AE SIS 1, XER
WREOEHRERGHRANRE ., HIBAKRE EEE. REEEERNEYX
MRS, &CEE B RENNAS AT, SFB_TBS B— M RAT 194
TR, BENER. THMAE =77 T X238 A 40 K 2 & 50N AT 2 R
RPN, H 11-OntoSpace RFFA S A (Spatial Ontology) X H.
WFIRE. MRS, 11-OntoSpace WA NN TH AL T EEE=AK
ERThEe: (1) AFZREtESE, XEAFRENELRAR; 2) BTFARZ
EEEMLIRE, XRE GIS i LR ECED W FMEHBREENER L
BB RE: (3) BREFPEEHEER (Spatial Expressions) [AERANI,
AFETMEF P S AR, 11-OntoSpace #5725 (1A SN 3 LA X (928 (8] KA 5T
MERESEEHAE R, BB T B2 0 R h-E S AL EAE”
VY25 2 R H 3 B8 25 () A R EE R R 7 i . BT SCH) GUM-Space Bl & 3018 & AR F B

(D3) XAMER ERESTHRBIES ¥AK, MEREERE (D2) W
&% T R\ 4123 (8 & 4% DOLCE (a Descriptive Ontology for Linguistic and
Cognitive Engineering) ['®,

MR AR R BT SIS, R E T HIE 5 R TR HarE k=%
B (D) Gt FiESBETENEA: (2) WM. T 5558 S
MAMERE RS (3) BRAMERTIRNAS ACERPAE . BEshE
RS, BRTRAFILR: 2 TERWEZBELEN. NI 45 E Tk
EHE R T R A B SO IR . T SCARAE AT X R RIS B8k, K
AT 4 R AR M IR AL B A T2 BOfE BRI e, APk, @
REFTHERAR, WEFFE SRR MINGEN; KK, ENEMRET,
ARG A B R R R s B R ) B AR TR IA B R R g T 3
AR SCAR Y AT R IR A ) B P4



56 & 7 A AAT N

25 (A AR S R A B R TR

PSR B3R by SCACK Bl oK AT £

SRE MR A . XS BT A S T SCAAAA S 2] (Ontology Learning — from
Text) WIBFFLTEMG . M4E SCAARMRLE SJPEL I 2200, IR AR b E SR 4

#l (E6.1) M.

xicouniy(x) — 2y capital ofty. ) AVz(espital ofizn) » y=2)  General Axoms

disjoini(river, mountain)

capital of £, located_in

flow_through(dom : nver, range : GE)

capital €, city, city £, Inhabited GE
¢ = country := {i{c), IH Ref.(c))

Axiom Schemata

Relation Hierarchy

Relations

Concept Hierarchy

Conoepts !

{country, nation|

river, country, nation, city, capital....

4 6.1 Ak 2] 2 (Ontology learning layer cake)

Horp, M FR dy 22 SR IO G 15 JE R B (Concepts) 125524 (Class
Individe) PRI, 1025 1) 5 A7 56 A MO Fr 2L 751 G R (Relations) 195X
#3900 (Relation Individe) 4R, — ARy, SURAIRT IR 2008 S FUARE
A A B, WA (Terms) 22 fE WL M, M2 (Axiom)
JER AT TS0 S0 AR S A FEOR AR s, DXAE W2
Bl i MAE 3 7] 3] (Synonyms ), 3 ifif SRIAME & ( Concepts ) HIE 2 )22 X ( Concept
Hierarchy ). i £ % AT MRV SR S5 52 PR P SCSOAS, - WML SR AR ] S f £ 2R
Ve ALEREE AR, i s e 2 BRI 2 ST 41T,

6.1.2 [z ARG

i PR S AR H £ ] Ontology 11 A ARiEH:, ALEVRIAT B U0 A5 L
S K, (6 UM (Semantic Web) [N FIARA K, Jli A R4S Fa ik
()9 28 SCAHEE AR L8, BORIASETH 75 AL E 5K R kg . GATE
14 JAPE BLBLG %4 i ) Ontology-Awared JAPE Transducer, 72 RHS H 4 H 427
mOWHMmDHOMMQWV@WMFuHJWWMTMHWX? Sk
fide— A= 04 (LINK/RLINK, Source, Target), WI7FHbFfiy & 52 5 s )
IR ARIGVERMLATE , BEA S 7 A GRS Bl ol FLEZWAS W2 Class In-
divide-Relation Individe-Class Individe [ AATE A, 1M OAT WIS T bri i AL Fp
ARG G RO, B 6.2 5 OAT H44i 4.
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% 6 T 7 R N

¥ 6.2 GATE Viewing-Ontology-Based Annotation

EAREAREF AT, MBORT 025 8] 77 2 % 7 af Lh 75 4 %) H
Ontology fEfR B 6 HdEILE . BHHMER LS. Wil Protege TR, HZE
AN R SCRIBRIR 9 22 ) J Bk R AR S LARR G, AT S@ i Mo P34 AT 50 vy v
ik (H 6.3).

t 6.3 275 fr KR OWL "Lt

6.2 HAZ: TEANXANGREE

TPRE S E, 2 TR ARG S ERY KA MEICE GIS i XM,
A2 2 ) R R P 2 A AR o AR SO0 20 1) 1 1) v SO SR X SRR AT B B O B
KNARATE A, T SBE R E 1 2D S B ABIHATRR . <16
i (O HX AT YT B AR IR T3 2% 18] J7 7 5K R bR e 4 R,
WATHAE T (2) EFX R TR BRI RGAR, ¥ Jx & )G Sk
frinrEg, S A s Hk T A T
6.2.1 RARGI—: HYHBEER

SEYTE R R AR A SR )
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6 7 A3 [E) A R R IR R

(g RETIRRA A L B AT WK, BRI, KIRE(NH
HOHEEEE], FARREABEAE SE0LEZEHk B[S 2@
KE, E[AEHEIN[E].

6.1 NHE “Tmn” AR AHMBKN TR GTXR, EETATEIE.
Hp U FE Target/Source $— 4 “ T " MK R, I UARBIRFH#ITHIT .
v “Fsei” 5 “#m” 7€ EC KARMIEER LT Intersect #4F, ML “¥f
HE” M) IN KR, HTH—-ERS “HEiRd” # PO XER,

F 6.0 TN IR T KRR AR

ALY | Source/Target LINK | RLINK
1 S e E AT | PO | N

2 T L8] IN

3 THELSHEEED | EC | NE

4 T BV PO |E

5 T R 2 IN

6 T faji & EC

7 T i & PO

SRR A 5 AU AR M RE JAL, 2 AP HE ) — R 51
YraiEdl . Serh, AE RSN SRR EEEBNE DI, R S ik
BEBHERERET. s EERE KRN S, dTRERK,
I 0 28 I P TR AR X (6] B K55 “TEE ] AR AE 2 ) T LR R
(193038 i 44 SRR AL R B AT 1, FFHEIE B SOARRLRE Y 2 SO 5. P
3y R AR E ) SRR, H RBE S R S A BB K £ BR, 1475
1 DU R M BB BN AT (P 6.4 Frp “BRiY” (95 f BARMM. MHTT A
LS/ Fikm, TR 2 ] AR R IR B HON siRIE . filtn, (1), (3)
(94 5L K LINK/RLINK A8 FI 401577 1) K R FGAAERIAERE s (2) (0L mls “ 4r
Wi EMABET: (4. (5. (6) ji?T%%ﬂ'Jm'@%¢lu\o

4 6.4 “Fzil” WK TR
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F 6T TR KRR

6.2.2 MATEI=. SE#tyMELER

UTH (FEXEREE GREM D) SR THEUKELER, bTH

BOTERCBIRAHER, LRERSBaRNT EWHEE “ THEILK:
THRK AR B R B AR, B 2 2R 1 L5 I L Bk,

BEFTKILER. HRILTEEAHETREL, 258, HER, BIH. A

838, RIERSEEGFHEE L. EMRTETRHFL. #% L. ZRESRE.

Tl AT, ForR DR L Y SR AR E A R . #E50T R A L4 7 4

e Tl R R W%, RPERmRSHLER, BK 48K T4

WHRFFNIL AN, CHIBARYK. EUEHEFRL. Hl.

el MEL BELE. HULEETHLERR, BESTFi.

& 6.2 HHUE “ THILK” WARBMNMZEFIXFR, EAEATBE.
HANEIE Target/Source H—K “THILEK” KRR, W “WEL” 5 “Bx”

i1 EC XANBIEEN, FETRLEHE 63,

® 6.2 “THILRK" F KRR LR

(A) [THEWKIR[ER]. [BIL)EELERHSRR, BBEAAR IR AL
Rk, BiFFHCILEER.

S R |ec| |s#r  |ec| |sku |EC [s
(B) (THILKENL SR EF L], ZAFE). FHER). (BT, [+
PHEE, Zb[plit L &g,

TIITEFEWETE | EC| W |SARLE PO S FHER PO
W
THREERMHEALZL |EC|E | SFME PO S BT PO
©) [FHEWAKMLUATLE A REMFL). (FEEWL). [BEEHE] [FMl]. [E
%%, o DADRRE WA A T IRB 9% 4 ik it o

T #FHFl EC|N | THELW EC|N | TER#E#HE |EC |N
T Fuil EC|N | TEW EC|N

(D) [THWBKFESIT PRI LA EL] [F48D0) (TR [#l)%, K
PR TR LIRE, R 48 K: (BRI RETHOILEREH, DR
HERRPEK.

T % IN T ZHW IN THEKL |IN
T#W IN

(B) [ BULBKIFE LIS FTH R [(Bl]s (i), RE). RS,

T H &L EC|S | THil EC|S | T EC |S
T W& EC|S

HEMBMITHHUARRETIRER (B 65). Afik, ¥5 “F
FHILBK” LA TR R o 2 LA B RERIAAERL RS, 5
LHHBEERAR, AR ERRBHEBARALE, TR H% R —MSmE
WL E. B, SFaF (A). (C). (B) KItEM, R LINK (% EC 5—
B RLINK K%, 34 5 F 5 R B AR 02 2 iy 4 S AR A A AR 46 o e — T T 1k
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96 T AR R AT H

PRI o AN () F B 40 Tt o SR T R 4 MR R AR WP , 7210 7 T2 dhy RO I R v,
R P T A A o 1) R B R E . e M R AR R, # R
Source/Target HIAN[F#f ELEFH 7 1], W0 (C) p “defl)” Amget, m (E) +$
“FM” AmdbgEsk. WTAF (A, (D) HfFE, HAHCHUER iy 2 SRR
HL i AR T, TR AT a S K, FIRMEZErs Bk
RO B,

o

bl g

.

L

i

2. &mﬁﬁﬁﬁﬁf X H 5

»

L7 .

il 6.5 “THULAK” BIFE TR

FERRANR) AT I SR R R L, T ] S A 2 e T AT SR AR AR AR
BB R R MR h, BN WA 6.6, 1 “Hl” oy

6.6 “THULAK" KL ERER
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56 8 FETMARMRMNH

6.3 KENGE

AEREMT ZE AR AMREMEIRERRNG R ER TR
R, T SOA R Bt AR A DA R & (R T LR R I TR E R R T A
BN, Bl T AR AR RRAE UL RSB & A B .
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FT1E git5RE

¥R GRE5RE

7.1 HREE

AXHHRRER “863 iHH” BE “ETHIUUAN GIS Z RIBIEZHER
BEARTA” (2007AA122221) MERXBAEETE “EE GIS MIXEFR:XK
RIEMHLEIRTR” (40971231) KIS, EABRESTRXRE “WHig-iR5
FERT BIKELR S “HR-IHB)” TERMAR. MEMIFRERTS, B3R5
SREEEALE THER.

FICFARS AL (1) HREEBHIE TR Z R LR RRE;
(2) PUXEZEFFAKRRNBRRES S 3 ETHUWEF AL
FRRXRRRME A (4) ETZFEREVRPLCRZRIFAR B E. E
EMRERSMEWT:

1) BUTHIXAZRBFUREREHFANER: A) NBRESFEEX
B ARMmE, BB B) MNBREEIRESHBS, RGN, HKP,
ZEBEARNOREERFHNERFMNRRZRETRERTREARTKIFEM.

2) HbBEE LG CAE LRMARESE YL, RIERMER, B RCCSE
MHRRR AR ER, HEEFRRERH “BSTEE” BE, XdixFs
BRMROEP X EZERE NS RCC8 RRAREHTHS, BUARIEIEE
GpgeEYinke 2l N

3) xR R ER T R AR RIRE RS, XU E#IT T
REE: A) FRTHEHZCAASERNRE, HFRETH—-HL. B) ¥ &
T s B (A A P X R AT ARG .

4) BEHBEFRACAR, FEXRAERELERAN, FIARETRUGE
B 5 Rk RAECT . LR, xi7Eh R HER, FRAAR RN
AL RAREANF TR, RBRFEENFMERER, Fid BootStrapping AR 7%
IREN A 2 (A AR R B s A PV R P S AR L AR
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