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Abstract

Abstract

Spatial conceptual model is a fundamental problem in the text-to-scene
conversion tasks. The research on effective automatic spatial conceptual model
which is described in natural language is of great theoretical and practical
significance. This paper presents a method for automatic spatial conceptual
model based on natural language descriptions. As a crucial step, it first studies
methods for the definition and creation of the spatial ontology and the extraction
of spatial information. Then, based on these, the layout of 3D objects based on
two steps is researched and realized. The prototype of sptial conceptual model is
evaluated based on t-test we proposed. The evaluation suggested methods are
usedful in real model.

This thesis is arranged as follows:

1. The definition and acquisition of the spatial ontology is studied. On
analysis the issues in spatial ontology creation, the methods of the definition of
spatial concepts and relations based on SUMO and the acquisiton of spatial
ontology based on clustering are proposed. The methods solves the difficulty of
the spatial ontology instantiation automaticly and the problem of indirect
association in cluster process. On the basis of these methods, the small spatial
ontology is created on the resources including HowNet and graphics.

2. The extraction of spatial relationships in text level is studied. On analysis
the issues in spatial information extraction, we propose the method extracting
spatial relationships based on binary-classification. At first, we give definitions
on spatial relationships in Chinese formally and moded the extraction of the
spatial relationship as a binary classification problem. And then, on the basis of
part-of-speech tagging, the extraction of spatial relationships in text level is
realized step by step on the features on part-of-speech and spatial semantics. The
method takes advantage of the results on part-of-speech tagging in Chinese, keep
away from the usage of syntactic parser and sematic parser, and realized the
extraction on the congnitive level with the good performance.

3. Based on the small spatial ontology, the layout of 3D objects is studied.

— I —
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We proposed the layout of 3D objects on the qualification of the layout area on
the analysis the issues on objects layout. The qualification of the layout are is
based on spatial ontology and clustering, crucial to turn the qualitative
information into quantitative information, and the bridge between the symbolic
system and the numeric system and reduces the search space for the exact layout.
After that, exactly layouting of 3D objects based on OMSGA 1is done. The
OMSGA can ensure to search the global optimization. The method reduces
effectively the difficulty of objects layout and resolve objects layout deeply and
soundly. It opens new way to conceptual model.

4. A prototype of Chinese spatial conceptual model system is implemented.
The frame of the system and the modeling procedure are discussed. The
evaluation based on t-test is proposed. Evaluation on the visualization results

demonstrates the good performance of the schema of spatial conceptual model.

Keywords Ontology; spatial relationships; information extraction; conceptual

model; the optimization problem; text-to-scene conversion
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1-1 0 “SBubfE KR b7 MRS e 4 2R
Figure 1-1 The scene of “The crow is on the tree” on conceptual modeling
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KPR AE o BRI N B REMREER, HREEuF XA 2 2
BRAZ SCHME Ao
1.22 B AR RS ARER

REA R GeEtR, HN s g, 78 ORI G T,
BE NIAT A, S8R AE AL R AT 55 (M 8l AR 4L 55

TR R B R G0 E B TP Ot A . IR RS T
A -BH AR, R B R N L E 925 3 I SHRDLU R 411 1,
LRI DLTE Ik 2 R N R ) e SO o, PR R D 7 R 1-245
LA o6 3 BoA R il 3 5t o IXAMPIE K ) — A ALK CLOWNS R 48
IOV, 82 B % Ab B 9 T A A1 10 755 2 10 23 ) 43k L B AR A T i) 3h 4, R BB 2E i f)
P )] R 1T SN % AL B SO A 52 BRA% X IR 9 3T, 140 A clown
holding a pole balances on his head in a boat” . [A]{], Kehn7EAth ({418 3¢
WALR) T, W] DL A e s im0 R 48, S B0t S0 Ak 1) 2% 1) A2 AL 1) )
Ay,

oI AR RAKR, BFSEEE AR AT H O B O SR RS 3 2 0
G, Pt oWt A3 5. B M Lund K% EREIT R [ ULysse R 401



PR AN AT AR FARTE T, FE RIS R BT, Y N I R e
i, M HREAE S RN RGACH, FEASRER A R, S E
AL SR TR S % < JL A 3 2E 8 55 AR GE R B, A PRI R U R A S sl o 3k
B (fyPersonalil H 12, g8 T IF R IUNM AL TS i A (4, XA S 5 B 5 Rl
P AT BRI, RIS EATRC &, %50 H 2R T a m TR R E S
T VU RGNSl TR R 5 .

PICK WP A BIG RED BLODK.

OK.

il
(a)70 AR M3 357 St 1H (b) I TE B 5 b 55 I
(a) Original screen display (b) Later color rendering (Univ. of Utah)

Person: PICK UP A BIG RED BLOCK.
Computer: OK. (does it)
Person: GRASP THE PYRAMID.
Computer: I DON'T UNDERSTAND WHICH PYRAMID YOU MEAN.
Person: FIND A BLOCK WHICH IS TALLER THAN THE ONE YOU ARE
HOLDING AND PUT IT INTO THE BOX.
Computer: BY "IT", I ASSUME YOU MEAN THE BLOCK WHICH IS
TALLER THAN THE ONE I AM HOLDING.
Computer: OK. (does it)

K 1-2 SHRDLU % 4 (1) 5%6f i Fl 17 5%

Figure 1-2 The dialog and the scene of SHRDLU

3¢ B ZE A 97 = B0 T WE9T I Nautilus & 48 (Navy AUTomated Intelligent
Language Understanding System)!*'" 221, HAIA 1 i) 35 N\ 20 g S0B0 S 30 55 1)
SRR NG B SUE, E AT D kA S, ARAFHES I E R gt
MARARR I, X0 U BEAT 22 48 53 A, P AT DA AU I = SR 58 g . B2 5))
Bl SRR R A AR . R RO [ TROAE, X S T e ) SE IO T A OC R UL
TG B ETRIE . AL WK AR B RO RV 2 55 T 182 1)
oA g & g 22 2] H i AnimNL(Animation from Natural Language
Instructions)?\?jzb 1 H bR, AERESERIEmE, RIMANPATIES e, XL
B BRE S TRAME, WE 1-30R. CrRIhREmAEERE B RESIE
BN XA URIHERE . R BRI A, Fr A s B i A AL



I JRIEE TP R T2 22 i 3

BWIENI AR E, A NI SRR T3 MRS S8, =06 7%
Tl SR 2 LS 453 3 B DT e

AT BIA : “If a military vehicle enters the checkpoint, open the gate,”

K 1-3 52 45 JE W KA A ) RE U R34 555

Figure 1-3 The virtual enviroment for training by Upenn

Bt TME K20 R K airai R 41" 12 200, BE9Y & WIRA TR e 2 — D
AEORS, REWHEMHIEARES Dk, FHES RSN, £ =%
AR BT, R TS B, SERm ai & sl B . HESh R a1,
A LTSGR, AR TS, B 1-42 RFE R HMUATIES .

bﬁ;‘a 1

5
"
L

(1) “Niwatori wa sono kyu wo hidari kara osite.”
(NS, HERA D ER.)

(2) “Mousukosi osite.”

(3) “Yukidaruma mo sore wo osite.”
(TN, RBHEE)
Kl 1-4 Kairai ()R 5850 100 AL 2 54

Figure 1-4 The screen shot and input sentences of “Kairai”

X REMA R GER UL, FEIEIE R AL, T U ZER 1 5)
TELLR RO RIIE . N, 33 DAV AL, I ARG RO IRE B
AR XL R st AP T e K BE MATRAE B, o HR
98 ACAE 55 AT X S B AR AE AU (b, SRR RORETT T H R TR & AN E L
B SCPE ORI VR 2 AER . T LOAER, A8 iy St I8 B3 2E i St Ik ot 5 e
T WA EE )2 R



123 XEHBRAGLRER

OO XA AR R AR SCERBIT T, OEIRMN ARE S BB
B s, mHREX Mg R RIEARIES, HHMWEMEEENES . £
e, FRATTHE E A M i R R AR O s T AR G — RO S s e . AN
Wscfifs, XRREUELUT MR N R 2 B RGN s ik 2
=YY R RS
1231 NSEHERBERZES oA fd2 B R4, FEZMESHHRE
FOEMIN A, ERRERST . 4R AR AR 2 IR T B A R
FCUEI SO Z T T SCHTBLRE s TR R KR . dedk 2y s

HAESEIM ARGV TOIA IR, SCHR[9] B3R ) “ i 4k ” (Story
Picturing) R4t A& H AT N I R 48 R B Al D LR A AR T B
R — e SUARAR IR AR WS AW St R . B, XSO, R
S [P i G B = A B A5 44 0m], BT WordNet v 5 O B 5~ 22 [8] 1 3] 18 AHACUEE
HTE R PG g, R, &E B R 5% (Image Ranking), fExER &S
B, BEE RS AR, B AR LA K5,
R T H R SRR Fr s e E e RO A R B . o, B R R A
FUArG . B A RILRSG RO, WK 1-5017R, XT3 Vermont,
(1) MG RGRBUR L E 7, (4). (5)F(6) 2 ARG 2= K 7.

XA J7 TR 9 e SR S 2R PRy I FH O ko Il 4RI W ac B S W 45 DL G
B il o AR IXFE I R G0 H Ao 24 I OB B As v & R 2, T TARTE
B A AR iy, 1 HL 3 ) P A 5, IXAEAR ORRE B B2 T M g
RN RGEEAG SE A
1.232 NESEBARB=ZHIFERE NaWFHR B =45 RE 5 Nt
BENE R RGN FE XA T, B Ay 5o =480, T H AR LR
2B

FIHEH I, X TRXERGEM A WA TR, —ANJ7 2R
o BF U RUBCE T3 St @GR 9T, B R AN AN G v A1 3 (1) SR
Pk, SCER[29 1HEIX AN T7 T A TR A Rk =0 15 (Declarative Modeling); 55—
AN T7 11 72 R R SHE T vy 28 ik 34 A8 R0 37 s AP AN D7 T I AE 9T, X AR AN T
I 1 W 9T BH A FR O TR S 1 3 o AR R 4 (Language-based 3D Scene
Generation System).

(1) MRk Uit PR U R GER R & =ik flid oo, 552

_7_



I JRIEE TP R T2 22 i 3

R ), AE 2R g 5, A R g, Pl SeJavaff ik 5
AR SORY B0, SRR R 2 A () 6 R OR MR A AT . R4S S AR

—ANEEHE LRI 1 5 BRIt . SR IEA B 1 5T AL

Birch trees and sugar house in

River with trees in autumn Birch trees. Vermont, New

color. Vermont, ~ New England, USA. Reading. ~ Vermont, New
England, USA. ) England, USA.
(&) 3)

E

Bouquet of trees in fall Hills in fall colors and cloud, Hills and cloud, Green

foliage. Vermont, New Green Mountains. Vermont, Mountains Vermont, New
England, USA. New England, USA. England, USA
4) Q) (6)

Vermont. Vermont is mostly a rural state. Many of the towns and villages,
churches, covered bridges, weathered farms and barns date back to the 17th
century, where the ancestors of many Americans lived before moving west.
The countryside has the cozy feeling of a place which has been lived in for a
long time, before the age of the machines. Each autumn, the landscape is
transformed in a vibrant palette of colors that few places can rival, for the
Green Mountains have a great variety of trees, many of which turn red or
orange. (by:Q-T. Luong)

K 1-5 M RS RIS Vermont HeF VL RL Y 18 A
Figure 1-5 Pictures provided by the Story Picturing Engine to illustrate the Vermont

A R TG X AT ) (R i O ), o RGEVERE RIS T A . HL K
FEAEL) AN 4S8 T NP-HE ] @ o A AN BE A 22 T I TR) A 45K
Hofg e 33230 0 H g, T AR O R AT LB 4 o K 2 Wi T Ik
(Constructive Approach) %4t J5 ¥ (Iterative Improvemnt)**1, #id Jy i 2 4R
P — RIS H S MR KPR MR, BRIt X T
A BRAR LY 0] - 3, FEWI L, AR S AL NIRRT ik
RITETHIE T — DGR AR TBAT JRy, ARG AR LLRARARAY A ar e 1, BEEE IEE



B, BB ABBAE N1 MR GO N ARERTICH R R, e AR
B o

SO PR AL 3 T VR R e TR AR ), ] i Fukunaga®§ N\ AE % (1) 3C
iR 2 21 10 7 9 192,20-37,38, 3940410 s R R, B — AN R P AR R AR X
BN, R JE SR ORR 7 ) AR A o0 2R I SRR A, i HL 4% X A
IR R e £ 1K, TR C @ B AR BT i 28 XN . dkAE, B
T an 4y #]$5 i(Placement by Partitioning) LA J € 1] JJ # i (Force-directed
Technique). ¥ &4k (Numeric Optimization) U442 #4125 B pk oy g 3 7 1%,
SRR A Pt e, R FEIT RN 7o 43 B I8y 1 5 A S X ek
AR E AR T %, HRAR0F XN € E3ERUE iR E
BN AZAE T WAL E, HXAM B s N . sk g ity
AT ) ) R S AN SR 7 R e MBIV RE AR AR o S0 e i, — A
L Ve AR L 1 7 R R A e d /D Tl . L A AR R AL A . RS I A0 R
AR &, A RefRIEfAF 245 1 .

IEAR T W W FR 4 JT )8 K 7 5 (Meta-heuristics), J& T B8 1 75 7% 28 51
(Stochastic Approach). 5 ] 5 (135 A Lt 77 V2 mt 42 A2 6 Bt AL 2% 15 1R 0 A4 6T (1)
A&, WEH A B TR, BARXRMMIER 2T, HRaRIMAH
o AR, Sk AE ATt R e U AT B I AR B A A A B LR 4K (Simulated
Annealing)! ¥ 1. %% 2 3 2% (Tabu Search) LL f% #F 1L i % 1% (Evolutionist
Strategies) ** %1%, MLIGE K SIE A (-AC/T) (1 HEARL AR D #2080 3% %2 MR R
ACRARN AL, TRMARERZE . BRI E IR, ARIEXR
G R 2 RS TR BE T B LUCRUE A AQ Y T 5 1) 45 A 4 2 i MR 2
o FARUE BRI BN 2 R0, A S B 8 AR AT B AR 2 BN R
L, TR AU R FEIHRAC, S EOA LR, A e U AT A .

(2) ETESM AR RS L HbR 2 HEDE . 5 5 IE B IACE
Fo WA CTF U, B0 DS #d . BS54

FHE ML, ERACEHILNETET RIS ERR T RS 2R
Genoa K 2# I 9¥ [IINALIG % 4t (NAtural Language driven Image Generation)!*"
SERATE RN FIH R G . & R AR T FH 55 K T 1 (1) 49 A4k [R] (1) 2% 1] 56 2R 1)
Rl T E M R AERE R, AR BRSO O = 4R R R
A U <F B> <> <EIE> [<S M>1. (H2 H N R BR T 300t 7
Silicon 2y ®] MUINAIAR JE WK APt R4 2 — M EHEMMH AR ES
B AR ZS R TR S I R P 9T 52 BVNE b MR EOR B S

_9_



RIS N B L w2 VRS

(Image Schame)[f) 5 &, /DM HKR, “in” . “on” . “at” , HEA
PRI EE AR =25, RE IR 5] “on” (“ 17 ){E “on the wall” ( “1%
7 )F1 “on the table” ( “3RF L7 AR AR, H2&, & HXOFE
YIRS AT R, BRI AR THREMAN TFEE, BEmRER
JBn: Put (X P Y)+, HhXMYEUELIR, P, XA RGEH T
YIRS AR TBCEAT T HEIE, AR BB B AT 0 B 0 A 27 A K (1) B 61

1993 5 H A A K22 YAMADAZE [ g SCH R I R 48, DLREEIT
BLas NBIFFE O BT 500 B Ak SRR T — € B8, M AR T U2 R
LI A RIE T SCR . YAMADARIR I RE M, nf B —A BB A) 7 P ik
Rl o &, I s AE S, B REEAR, BoRfE =4 s, b
()45 B A BCE A E [H 17 A 710, ST TR & i DL AR 2, A5 23 [
R HIC, Bl &5 . RIS G BAEN ARG R, i
PRET LA OC R, 2 RBRErR A S I L I — A AR B 2 [ 4808, # R R
B /ME, RIFAEE R 10 R0 SEAR IR 25 [A] AR R, 1-638 7~ T HAREm 2L .
B RETITAL 28 ABFFT O 52122, R S X 4, W ER 4R o6 Boe =4k
TR DX A AN AT DS B A ) O R AN A AR, [R) B ng DL S 3 T A
(1 T IR 42 (Axis-based Shape Modeling), 3l J& ) 444 8 w] LL [ 3l VL Fd SCA
fik o BT AU, SR BARTE S IR, AT 2 A A
E NI EE, RSN, TUSE—RAMESHE, Elgsd
FEFRME S EBL. X PIAEEFE ] DL BARTE S A =4 5, X2 R R
SRR TT, AR, XA BRI RS Bk, DL 40 TR HE R 2
VR TR HE L, 177 HLAS BE RS B (40 97 B8 A3 ) S

Patartial

Kl 1-6 “4%iA)>% % East(Ginkakuji Temple, Kyoto Univesity) ) 344 7
Figure 1-6 Potential energy function of East(Ginkakuji Temple, Kyoto Univesity)

WordsEye. K#. CarSim#FlSeanchai/Confucius & 4t /& H AT IX KR R 4 b &



A NIRATH . AT&TSLI W& I WordsEye & 4t H Ay £ 4 il 4 3 [&] Semantic
Light A @ [0 4T 7 e A H AT AR SR H R G, S RENITUE XN E
AR R B AR SEJC AT ), e T BRI A2 TRl R TN, H
TR BRIR . MR R AR R ViR AR R B P e R S R R A
f 7 B e AN A ILTA =4 RTB B A, fe i M I SOA (1 7 5 4 5A
EREAN =4 5. XNREMWMEELE, Bk, WA EirE, &
TRIKEN GE v R (R R AT, R AR EUR A S5 1 s RIS AT S R A AR Dy
W X 7~ (Semantic Representation). 1, HEHE T 5 22 510 2% () A 10 18 ST
9%, T L4515 X pf%(Semantic Functions), M EREAEKAAERTIHIT,
FREVFOC R, FHE R R R R O —ANE R B R, #0E R
e AR = ERA A, IR EERR IR Lo TR, B3 PG RU A E
JEYEs e, RSN s. B 1-7s g — AN IR R i e . XA
RYHEW A XA, KR a T R BB, A B A KB A By
R, WA KT ER B S As e, < BT R AR, K 1-8
P, RIS KRS . RARME. RGP B SCA R 0 2 th—
RAVPARFE TR 23 A R R A vy, T BRI A AHER, Waie iz R
G AT AL BB SEOUAS, T 2 AT S A BARE F H P AU =R T
X — g n] DUAE M vl http://www.wordseye.com$i {1t R 7E 28 4K 4145 31)HIE 5K o

-

“The mug is on the table. The picture of Rembrandt is on the left of the wall”

K 1-7 WordsEye Ab 3 [ SCA R 4 1137 5
Figure 1-7 The input and its corresponding scene of WordsEye

RIE R Gt 1 B [ rh B e i vl 5 e s E 91K o0 — A H b K &
e SRR BRI, BN A B B AR R T 0 TR A 77 v 5 30k 2y i A il 4
AR, 2R T S W SOR—— A R v SR LA B 2 m A . X S R
R A AT B A BRI, e H bR R AT T AN IE A
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F, URRARESRIEACEWMATT SR, WL I, H 8 R 2 Ak
g, B DEGEAE VN RS REE S 5 AP R UK
EERE S B . M CAEZIRARES, A THEHEEN “ LHEH
EHEE 7 KB AT BRTE S R B R G Hor A, A R T R IL
FCVE I 4010 . BT CATNIR TR L 73 A« R A 2 2 sl SO ATy T U
TR AT AV R A W AR . RO R R . BT e R b
3T R CIR B S AR R IR T ks FE W e D 2 I SRIAS s AR
s A s et WA, W, aEERr, H APl T e
2R TR s AR B BT AR, M e M3 L 1) Sl A N
PERRGE RN B XA RN THEALSh A S S IRt T ORE, ER L
P R IR IR R, SRR . BRI R & Ry E 3
RS

1-8 i 7 20 [ b i R AL 24
Figure 1-8 The models with spatial tags

B 4K 2% HF K I CarSim R 48 2 & 1] H 11 52 A 1 =5 Mol o 16 08 19 3 &
RN EM. 1% R GRS Ab B () SOAS AT T AT I LS R . B
AN AARTE T BRI Bt KNOCARIATIERIZ AT, ARG TR
TR FE B R SE A e AR g DL R I TR N, B, S AR
INGER s IR B B . ST S RO B A R I EDE R, fF5 K
NEEUANMEE RS Pk, FAE RRME B DL IS, L EARRE A
TN BIAE, S NSRRI e 2 BB AT A
ZHORW I H B R VRN T 5, AR HE I 22 2 AT PP . IR BOR
LA AT L A, AR S AL, A AR A0 s A Ak 2 () R M 3
PR

Seanchai/Confucius/& — /™ g (i FH JHR R AP, Z ARG MWFFTE LT
A HEINHER R H bR, ZHEABNTE R R R G T8 SCHIA R BR . R, MAH R
(1) SCHR I BB 1S 2% R GEREHE AL PR SCAR LA, i H et gia, W
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BT BORTE E MR S M S AT VE, A AR A ) SR R I s A X A A
i) L ARESR S

1.3 AXHEEMRAR

AR SCWTI AL L N B e DL S TR AR P22 0 Bk it DLk 23 S48 AT
WAL SRR S 0 SR, B B ARTE 5 SCAS 28 0] S AR Pl 2 ) ) A e £ 2
G AL YRS 5. RN, ST H TR AL X AR 2 30
S, AR A G EARTETT 58 o SESRAE R SCA 0] 2 i ik 0 S 4% 1) 56
A, AR S e s (8] G R . HH SCHR (PR R E D) MRS iR
BHE . feJm, ASCERE R SOCRER ARG, PP OO T ¢ Sk i H ey
R ARG RIER],  MEFLSESCAH FRBCE R G &R, B e H LS =
U A IR, R SO e e T AR R AS ) JL, - D L e b s B R (A AT
{IENiETI e T

AN FERIE=ATEE Dy S ARE R . 2 (e B AN T
HARTE 35 R 2% (AR & B S A R e Ly, 2 ) A A A R ) 42 kg AR ST
FUPE ML BT OB, R ORI 2 [a) 45 SR PR B A MV Atk . ASSCHEAT T2k
T SUMO )25 [A) A A JE AR A LASCHE T2 B 8l 5 1R S B4 2 TR AS 4R (1R
JUCEH 2 ) M A A ST TR A K. 55— BESTS I o R Al (56
3 ), SEHLICEH S AR S BT G 28 TR SR e, ARiE TR (PR
B A32 0 B BRI MR 4 T, R B RTE S BEUE BT
ERGEESAR BRI R, e WSRO 6, BT e =4El 5t
Ja, AR TR B AR RO B 2, SEIL T AR B ARTE IR 0 S IR
BRI R GECER 5 &), $RIIET R de i H I AR, Sk TR A SO
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A B 57 I WESEAN A e BEDLBEAT T f] S Iml it 5 A4 1M R TR A6
BUIR, £33 T A (O R GEM S5 MR SN SR B e RBIT TETvE, fe ) ik
B TALM EEARE.

o, TR T I AR PER N R Rk, i T S I AR A
St il AR ) SRR () Lo R 2 OB T R ST AS AR (Y R, PR TR
MZRETTVEM G5 A 1 B S A RSB A e ok SRS o 7238 5 22 FR PR LAl I
A SRR S AT RO A ke T DU 23 TR 2 2 il il

=, A R T S A AR A R T TSR, 1R T H ATE B
FHECHRS 0, R T HE T IE 0 A S B X R ABUNVE . R R RS TS
Fo LUEF AW SEAL, $R I POE RS 2k R b diE, 20 % AR il
W% ZAH Y I, A DGR SE A R G R . i 7 VAT T DGE )
RO AT IR, ARG IR R TR E GO L A2 TS TR RO . T
—HOER U, SR R S R AR T %, JF BB AR SR (PR REED
PRVE R (B RIE I Fibm USSR, XA Ty S 3 F 1 B A 0 S8 40 38 40 R 2 1) 5
A, AR SR B B S 8] 5 R 1 SCAR

FVUE, W T H AT ARSE SO IR IR /L AT T B R SR )
B Y DI S S IS [ ) AR SR T 7k, JF HAE ContonaSDK®4 By K 5
BL 3 dErT AL o X sl R 2 M 2 TR A P R R, 3 2 T 5 AR il A 21 110
it R S E EOE B ESHL, PR EARE R, R
AR, IER AN NS R R AR H . R)E, T RO R T A
Sk, AEARART, SCOIRKIRE e, 5P XA Tk
ADASEIRE Tt s B, BB T PR UEFL N IRAE 55 R TR I, AR
05 b e A AR T

B, AN EERARR LT, ST T ARE E
B A M A AR SE, T RAMEEANELE, A4 T @B R
AL S A S 54 o S AR 18 T SO B M R GE DI s S FE A
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F2E TERFEHERRR
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MM SRR G, AR A A 2D B SR, X TR
N HARTE S RIEAR G WA FIBORIPE . 51k, FETHI5 s ] B2 52 1 RN 4a 5 S
S RSB EAEEE . Hk, BRI & r BRILS
J TR AR 20 R) S TR BA R N U 2 1 ) 2% ) i R R AT 2 2348 B S/ B 57
R AN EARRE . R IR XA FIIRIZ R AR A XS
2R A IR IR, A BARSS R R, e85, TR 2 ) e RGP,
2 (A AR FE R S R I S (R A AR I AL 2V 8 . v, AR 2 T ) LA i) it
Bty PN MRS 8 SCRIE AT AR L 5% 28 I vl o B 5 201,

—HE LR, TR IE SO SR B U I ST AR N A S A
TEON, DA N R B A T s . (HZ, Ry RN Ak, A%
W54 2R 2 S0 90 5 10— 8 P2 B S A0 o 5 B AR A A vh 70 S ) 3 T 2%
IR IRE R, T IR AR EEAR L2 WIB . X LANJ7 1 B
M5, D IRERIHTENEN, CEES BN RE T KIE TR
PIVE R o« AARR 7R J& M ET AT s . H TIFIT 2 2 BN 35 U (Cognitivist)
R 5E (Nonrealist) 3= X7 8 3k 5 2 e A5 A R AR R, J7 vkt 32 B4 rp fE 3
T4 BB (Set theory) 3L -5 43 #E A& 22 (Mereology) AR fE A AR L 7 15
WAk, AR RN A BEIE 20 AR AP T7 T, — A2 AL 1) £
FEk g asia) . Al rh AL E DL A R TP IS B A A, S — N R B S A
(1) £ Bk o0 b H AR 1 ARAE 5 10 28 )0 5 TR0E SCER I A . 28 TR U Y & 1
B S BNZ AR HAR DN AU 55— 28 A B A AR 32 Y ) 4 s

AR, N TR RELL PR (5 BAR G 250%, T s 2K 2 I A R ) =
BN AR BARTE T ARG B ARTE T BRAE DL S o A SR A, tH SR R B B3R
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AP I B, A AU IE AR Z i AR il A0 B N0 9T A 3 3R &
1) — L8777 [H [ 7
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AU TR A AR o BT B ARV 5 20 0] 41138 AN = 2 37 S5t 2% [B) A1 J=) 22 TR] R 55 R
FZ MBUIR,  Z35 A CAT 22 1) AR FIL a3 5 > J7 VA fdt 52 B A = ]
AR H AR T ) A RSB A AT O ) AR figf e SRS o

AFEG 2 W E ST A S [ AR T AR A A4 R DA B ST R B
ARG A RIGALZ, oA T A ) AR 75 R R (B IR s 5 3 1Y
$ 1 35T SUMO(Suggested Upper Mergerd Ontology ) F1*) 4 35§ 1% [] A {445 784, 45
B S (A AR SR A T B ARTE S HE R R TR IR AN TR B S S AR 1
TEHIR, 2 N B RTE 5 2 (R R B) = 4 by 5w A JR I 2 . 28 4 i th
Bl A AT A TA)AS AR S A 5 70 o 5 5 71 2 HH A8 TR A AR P2 i ) — A B AR s 41
B 27 3 5 A ) 3t B AR FEAIR A BB I MO FEAIR B v SE AR TR 0%

2.2 == ja g iR R AR

Pl 22 A R 9T, R dR AR A RS, Il Ag . A (AR . ¥ 1)
Bk R S, —8PERa . B0 S0 5l = SO R L il
B N RIBE 2 ) B, SRt mIma . A EaE Bl . B H wr o Ak,
N TR B FTH TR 5 XN & B 50 fi ke, M T — S 5 AR,
B R AR, A DL SRR A 2% () A 4 )% (Spatial Ontology) FH i &
25 AR AR (Linguistic Ontology) . 1 [ AN A4 72 #405 j& MBS at it SCH AT AE TV
B0 T 3SR XA BARBE T W), W90 S5 B AR ) 8, 6 A IR AT
THLEH,

2.2.1 ZEAEERR

7E H AR 2 B0 R AR, HAL S0 s R AR L R B . AT
NHMIER, FEMNNTRE MK, LIS SN X%

2 () AS AR 2 A2 TR A L 2 ) i P AR 28 TR) 90 2R = AN T ThT AR A 2R 1E
AR . H AT AS R AR A SEH 45 . SUMO. OpenCyc LA
DOLCE.

SUMOE 4 I ¢ IEEEAR 1 b JZ AR T AR % fE (AR, 72— 3DA
PREELOY, S WA s BRI b . A I S8 R AN A (A AU L B
Koy KRR R B A A) DG IR S AR i S AR YR T Casati F Varzi 1) 1 2 18
(Theory of Holes)[®!, LA & Smith#1Guarino 1] X 51 3 44 %5 43 4% b 2% (Respective
Meretopologies) ®* @1, &R KL T 2 FhEEAE (REPE, A8 0 AT DUAE by 2% A) 45 4 A
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LRI IR b 2

OpenCyc/& 3 [H Cyc il H 1 TF U ALY, SRR LRk, Beoe
B RIERE R A . 78 1.0 AT A 6000 2500, X FR A 6000 AN SE A
Spatial Thing x: ‘& 5 3 A 1) 05 0] 73 28, 3RS 76— 26 P ik 20 () sl o 0 A 1 ) =
YIMCH, BASRY RAGEXRBEENTAEORES, FOES TE
AR A DA AR TAVRRAE R S TR R R 10 2K . AR5 A B IR % 18
B LA N RFNH RIS R 1) B AR A 2 A 3 A Hb s 3k S
PR, S AR AR FE AN B4 i AT % TR S VR A 5 A A U, el DA i
SRR F A RS2 25 . sz B IRNTE AR WRICYC 32 Br B FH 131 45

[65]

DOLCE(The Dscriptive Ontology for Linguistic and Cognitive Engineering)
() b S Sy v SC &% e 3 — AN SRR A A FETOS 7T MR &, e R
PARF IRA MBS AR AR RN B R G, IX 280 B YA S AR RN A 4 A (1
o MG LA SEAR AL E IR, AP SE A REAE AT 2 1) (O 8
WK R “ b7 7 S g R R w1 ) DO w k. R,
XA SCH A TP o PR A PEAE — LERIF 9 385 A0 DA AR B 1) L A 2 ) A A 28 ¢
PNINE i
222 DBESFREERRK

FHT, EXrOCE, N2 0, BEWE ZRIK DUTE 1] 1 v SCIR A R ¢ i Y
S IR < TR) S]] ARONT [ SCIR] TRl AR (3 e i) o
2.2.2.1 FRER (9 3 44 B S HowNet) & — A LU R 1 () 1l i i A%
RIMES A5, AR 5 2 18] LML BT BAT 1 Je 1k 22 Ta) 1
O FR R B A 200 LR RO S S — AN AR R G, & — P IR 45 4
T W B S M ) SR AN o R I R A A g s A 2 T A
B 1 R M TR R 2 P DGR o o TS BLXAEI H A, K11 2005 A 3 24
TUUR AR M. R, kLR R

o, “BEE” X IRNETE SR — Rl , &1 n] LR IA O LA
Bo BT MR CRIIHERORTEF T RN XM AR RIEF
PR B ARl a7 o FEFHI R, SR SR TR A M
INES Y= &N VA

A 2-1H gl DA H R b SO i B 02 81062, Mk B £0E 24089
ANy IR B P 1] T R o TR R R, AR S R A T 2 M
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R Gl R ok 2 AR A ME & o B A6 AR A ] S rp R R SO Bl A e s R AE
Wil XA AR IR S o AR5 B A O R0 BRI R K, # IR
Y AR
* 2-1 MM —HLe ik
Table 2-1 The Statics on HowNet 2005

T SR S 81062
S A 76526
3 I 95690
e S 95935
MRS S Ak 24089
3R 156442

222245 T AR e AN S . 0P T CERAr 7 i, il e
AR PGS P PGB I X R I DB ] s IR e e
R Z T 18 X hrv 5 E B . JLHNO I S5, W_CRHIGER
Wi, G CRARDIEMIME, E_ChifisrPoEw HE RS 1 W_E&5is
[P, G _ER/NEER M, E E& T4 0B 5 HEEBC 4] 1; DEFJE &M
X Tz R SR T A 3 SCE S, IR B “fR 47 XA 1] 1) SR <
937 B Atg “EEAR(whole)” .

22 F0IMX R g ORI

Table 2-2 A definition of a Chinese word in Hownet

Tt H i
Ikl NO.=012064
PLIE ] W_C=#45
P ] P G_C=N [bu4 fenl]
PUER T E C=8 %~ X~ K~ Hp—~, PB~s it
it 1] W _E=component
i1 P G_E=N
JEib 1 E E=
T X e X DEF={component|{#} 7} :whole= {entity| S {4} }

2005 WA LA 2347 AN XUR, JF HAEA R 5 SRR, A AR R
(812 M)y SEMRE IR(151 AN JBMER R (247 ) B XH (889 1)
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DL LA 4400 X J5L(248 D).

KR T SUR 2 T R 2R, 40 1 560 9 1 D LR &5 4 1R ik % 2005 RRRAS
HORR LS N 4 K& AIEMEFMFFIE113 4. X EHR484 ). kX
KFR(Q224 MLUSEE ZHFAE(121 AY) o AR SR UL 2 [ 51 2005 R A1)
VOB SO, AR AR
2.2.2.2 EIXARAWEEAR  C[R] SCRTEAR DY S IARDOE B ) — 3 SR
OO B T A i X e, Rl 12 K, 94 T, 1428 /B
Fo BB T AN EBIT, iz S B AR SCE SRR R, IR
FITWC IR 23 T 1 SR AAE e o 7 4] 4% v 8 SCAR S SR 3R 7R 1K Pl Loy 44
Ro Bilhn, <R R SRS HAe07, TR TAKK. eh2k. 07 MK,

2.2.2.3 EXiARAMY BAREGR 4 TR ¥ (FGaIEMR) , MIRE T
Ml R 245 AR 2R S50 % R FAR 22 37 1 AH DGR, IR RN T KRE I AN 1 F#) )7,
SER T BB AT PUE R RN A SCREAR G R V0, B iin R
77,343 451 . Ay TAEH BT, T, i SO 9G] --- DU FR AR DY £
FER L -0 50 St G b o 184 11 285 DU 0 R0 56 10 I G B 5 D AT 1) = 2 i
R e — A 5E FE M G, W — b A2 ] il A B D (930 o B, RIS R R
B H A SUARES JE Ae07A0T .

QIR SRR AR (B FERR)) I L, 7T = b [ ) Sl sl bk ) A I
FIFH KGR LA RN, BB AR s T2 Im
SR T B UL, B, A AT SGRE, A RAT A OG, AIIAT
HA =AM, Al Lot BAR) = Rpg O, 2 AR X =i T . BRI AR 2
WK 2-3,

R 2-3 (A SRR RERR)) 1A v g i K

Table 2-3 The coding rules on Tongyici Cilin (extension edition)

S AL 1 2 3 4 5 6 | 7 8
5 25 45 D a 1|5 B 0 | 2 | =\#\@
RSP | K3 Wk | R B | TR
G LR B2 B3R RAG | S
2.2.3 XREHRPZEHIREES R
B TE T =4 I 504 R 8 ) OC B ) R A BRI E,
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wr, ERXSAT SRR B UEAT SO A (R I g, DA 2 R T B R 1
P, HETEETTRAXRT “Z87 fEREA BAG BN HAEE, X
SRS RGN R E R o R, B ANEE XA H, WANANZHES
U, MZEE R EX AR R, e s AR,
FHJAHEAE T, NREAEB NS ARG . BRI, 75 H ar e S0
ARG T, WIXRAEARALAT TE B, 984N 5 REMEL: R A
BOW 55 K5 10 VA B . AT I 2 TR DU BT VR SR AR A R B, AR He
FARPE R BARTE T BAor 2 s B TIA RN BN I S () AR R B, BT IR
20 TR) 2R VR 2 A BRI S T b i 1R % ) R A B

() BT INFER B RN EE . ClaySs AEPutR G HHE R T
% &7 (Image Schemas) 18 [ 25 1) &0 T BE A 7 1 0H o XA 7 1 8 S0 e
WE9E R — AR % . 2% KR & i Langackerdie g, BT A5
YR AT BB ) — 2 gh by, LR C S SR E) . SR AZ H LA
Jead (A ) 2 Horp, SRR R R Bl 5 R R ALE B AHE R . Clay
HFNEPuRG T, HHEZERMRZHIORR, RN ERER AT
25 (AR TR A o

X TR IR T IEAR N B S EIRE : A AR R4 (Coordinate System). H /L
(Center). % #%(Containment) LA iz £ fii [ (Contact) s Clay B 56 X T —%E7% ]
KAPEAMEEZRE RGN, WK 2-4F7w; RE, Wk “in” . “at” X “on”
=AM (AR I K 2 80 (R 8 R IP R, AR IER G AR e,
TEIXASM AR, E AR S ER SE X AN ) 8 R B fl . X T
[FOCAR “in” , A AR A Al = R 7R, SRR BCE AR bR R T
g by BARGE RS R BAR P 5 AR AR FOAH OC 1) 2 1A AR 1) B A%
1. SRR R R WAL, H4h, BT Wik 4E 5 (Dimensionality of
Objects), G4 1T 4 (Default Placement Behaviours) i B 25 0] 15 . 156,
ARYEE P B X, RN RE AT A ARG e e S, Bl B “on”
T, SRAEAT ARG T 3DY AR, WA R 7 A bR HE A OC I R 1l
SGERBAT AU AR5, RGEnT UUARYE H i 4k i 4L HOE 5 1E AT N

FH T 00 A0 BEAR (RO, 28 (R AR K 4 B 5 e i 2 — A o T
B, T EH A Ee DL LB 2 — B RE A P 4R, XFERR G T
HERE.
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K 2-4 Put REM R RERER

Table 2-4 The image schemas of spatial relationships in Put

SlIESS MEr R RS WA A1 R B SR KR
in 7, Ytk ol SRR AR Pefibiin 17 L (ap)/f T
(down)
on AR, WEH, £ Fefplimn . 1) _E(up)/ 1A R
RS (down)
at 5, Uik 7. '# (Location) H
above/below L Tiii(top) 5 # JiK (bottom) ] L (up)/ ] F (down), W
(in), _F(on)
next-to A, MWEHE, | I (size), Hi(front), fll M (in), I.(on)
kLS (sides)

(2) FETHARM A EFREE B NN TR REMEE, R s b L3 2
TR EALSh R AR B R, AR T AR S, AR
T E TE R AN TR, A BRI R P TR AL 2 AR T R
(051, 2% 7 2 it e 0 S S e 0 v 75 S A U, RS [ T 2 P 4% A L
WEE. HTRANINERE I HMZ, WS T2l Bt S LA shE 3 304 %
WS, BrAE RS e W R e, FEHBNG T RIRERE.
TENG T AR E B R AR AZ O &R S AR 5, EATE MRS H B
e E LS rh AR e S A5 ORI, D AR RLEE 3 2 A 1 3
T XA ) A ] S0 AT DL R ABAT AR B TR AT R B AR . BRI S
e wmEMEE, eREE, FEMONREMAERGE, B A
X BN AR T, 8 (— AN B AN E R O 0 PR ZE A FE A 1) 28 TR o A R AR
L2 A BEARAT R, F A E O A B AR )

ER A TH)\MEA: Solo: HA—AMf4; Double: WWANMAEIFR
AR Few: Z TWAMAE, HAZKZ (WU T 10 4); Few-Times-Few:
JUNA N, 41K Solo, Double 8% Few; Many: — K## A; Few-Plus-Many:
— /NN — K4l N : Few-Times-Many : (A £ 1) JL A K 4 ;
Many-Times-Few: £ /N

TR MoE R, #AUME R N A B, 5
€ /)2 double FHXT R 1) 5€ YEZ WA facing(BY AT XS 1HI)« siding(P5 A\ FFHE)-
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following(— %t — J5)+ collecting( 4 A %€ ). separating( 4 A\ 73 F1) %6 55
double.facing (7K =, 2= VU) & P N TH A THI 55 A 37 5 S 49 o

TEXFE A e ARkl b, 2e 38 T8 R, e N1 e
A RE, WKIEAND . DAEFIEREE I LT RFE . JE T B AR LRI 5%,
AL B A e AR, WS NI BN A E . Hord iR L
R AR A A T PRI 2R ) 2H RS 4

Nugues 55 A{E CarSim 54t 9481 FH 11 77 2t 2 X A % 1) TR A B 7 VL 10
73— A5 Nugues 7EAZIM 2242 AW 1, Al T I 1) X R HEZR AR R,
HAYAZIR, S DA, HAloc 20 € &RR TPk BE R,
A SCHkFE HH “Behind” F1 “FromLeft” J& 2% [0 L R BT, A5G E XK
JE VA . IHRTBISCER T, A 208 T XN AR ZE I S VR4 141 .

A CLE SRR A R SR B Ve T RN, RS AR UF IR
AMEF B, YRGS NE SAR (B2, HAr o 5 gt sl
FER T B80T H R BR

(3) FET-FRic 2 0] 1R 2R & BE . Sproat®s A\ 42 H i A K B FRid KIS
AL 1 74 NE H— 3P ki o, e 3D LB n 2 )
Frid(Spatial Tags). “F kR H M Z AR RCHR, BAARH—ARER
Rt 78 2 A () 3DWAA, XKom — AR XK. B EAs Il & REZEX
(Canopy Area). 23 [fii(Top Surface). JE#(Base) AR N (Cup). B (Wall)s
54 (Cap). [ X 15k (Enclosed-area). 5 # (Ridge). Tl /i (Peak), 1 U1: 1-8
H—"M Kb 7 R EX O ER M2 mbsd; B 2-1Hh KI5 1k
IR 1413 ol 2 JC B AT AR R P A TR b, e R MR pa 8 T DA T A “in”
M “on” AFHK R,

Il 2-1 Ji ¥ (Base) FIMIR P #(Cup) 25 ) b i
Figure 2-1 Spatial tags for “base” and “cup”

BT b 9 2 1) A PV BEIK 5 IR AR RO o WK, BERS T X RGN
firt s 5 RO P LA S TR & B P, SRR R RS R R R, I8 3
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A 52 07 (RO R R o (LR ol A 2 W S 1, 2 Db 2 T S T T M i,
XEREH LA 3D B, M EE S — 50 LA R Ik, XA L
(S SN A RN PN x
22.4 FEHMIAEREEERARXE QM

I EIR T, ARG RS R LS A, 6T 2 () 0 TR A B 5 A
PRl R SR I 1) KBS R R HLGS S, 2) SR I IR 0 B A
SE IR 3) A% LRI B BRI . JE TRl AR, AR R, M
U 25 7 Y R 35 2 S 46 45 0 7 v R g 3 I A A . SR 2Ry v ] AT
FLHAE, REW A% ) A AR, 2 e AR B . (e B e
7 A SR T e T ORI B 5 2 R 7 TE 4 S U R R O
DRI, 4 R 22 b g oA SR 4 380 0 2 W e S B

2.3 FEXRKESLEERRMENX

| e |
| |
| DEERT: | | ik
|
B |
— T%ﬁﬂ o
il 4 2 XA
I e -
34k
EZ AREET=
TR F 4 ! ﬁﬁ%
P [ ] LA N
L[ il
{ R ]
1 st
e LA b7 Ealv
N R ZE R
L -

B 2-2 2 [ AARZE IR 70 2R AR R

Figure 2-2 The spatial ontology categories
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AR T — AN AU AAR P, A T 28 R o0 &R T AL B 7 M
MRFR. ENAREZEIETHESREM, ESUMOARMERAE Fadt i, o
58, T2 MRS, —FRLHBI AN, 7 —FR Rk msiR, Ra
oAt . B AARER 3 R R G WME 2-207R, ML LB &
JRGr RSy, LR 4 2 K2 40 R4y

N R ARG S R AR EE S R TP RS . R R AR .

23.1 MESXENSEX

fE % SUMO AARIEMTIE 7 RAR R, 45628 [ T A0 i ARS8, B Rk
T AR AR EER T2 ik R, b =2, L8 AN A
2.3.1.1 SUMOKKERMTEA R SUMOZ A 3SDAKE, ik THZL
Fhll, HIXLECSEACHR T AL DR SR, AR b TR
RIS LAACOK B IR R 2 () AU 5% (1) )& PR A Dy . SUMOA AR JFE 11 Ti 2
SRR R TR T HRIERGFRZIAM KR, H ISR 175 il S Ak, X L85 4
O Ik AR AT, B AR R 2 LSk
2.3.1.2 FEAREEMTEBERAIRE X AR S [A] AR e 10 T2 123 10 5 SCLA
J% 438 FHSUMO I T2 AH OG MR & 1) B AR 2 SURI 4328 . #ESUMOIR) DY J2 T 22
GERR A Dk A A SO =R A R AR FET R 450 o 3 2-5 51 HH AR 30203 [R) AR 4R JAE A
SUMOTG J2 2 A T8 44 FR AN 73 2R R X )

HARNES & S AT

SUMO T JZ & /2 Entity(S844), — € 22 FH 5 K] e Sz (1) 77 03
RIS, ERAe NP ENRAE . o, WBESML B,
EANAR R — A E R ZE 5 5 . Entity(SE44) 8% 2 i 9 N FE AR 7285,
Phicycal(#) # 5L &) F Abstract(fil % S5 4£) . Phicycal (9 B S A40) A S L8 75 i [H]
2] b S EAEAE ) SEAR, M, Abstract(F1 % SEAR) & ABLE LRI ) . 25 ] _EAS
FEAE ) S . BETT, MR IR 5 7~ ol a2 LI A1 B2, Phicycal (4 B SE4K) 73 A
Object(P ) A Process(E F2) IS o AR X L85 X, A SO (1) 205 [R) AN A4 P A 75
Process(IL #2) LA L& I A, HoR A A SUMO AR E—HE 15 X o

Abstract( il % LA 195 X HPUA 7R IE . XA 72800 2
Attribute(J& ). Relation(5< &)~ Propositon(41id])F! Quantity(¥(&#). SUMO
R Attribute(J& 1) iIX M-S E £ 2 RIS JT 10, TEARFIALE; 7B Z B X
I, Relation(F&R) &2 A1), XK E AR R KR, FEA
PR AR B SO Al A X S 2 o X6F T Propositon(41-d]), PAIA A SC H
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Sl 1K =0 WO D Sl |1 N N AT P T P = I (s - A S VNl EIR =S W !
YER il o Ji4b, FER AR E T 50 T Quantity (2= )M .

SUMOA A [ o 1) 2% [7) S A4 2 W) B A 5L 53, # Phicycal () BE SEAR) 128
ik . R, 7 Phicycal( ) B S5 &) 0 & )+ 15 si b, Region( 45k ) Fl
SelfConnectedObject( F & H W))W AN 17 U5 TR L & B2 B0 R, mdl e A
A5 85, Collection(ZR4E) FlAgent(fRH), FIA TS A AR BE thasiz, (A,
ARSI A AR PE R AL S AT AN e R R ARZE, Region(X 15) #1
SelfConnectedObject( H 3EF ) 4) A 15 KU & L 5 SUMO— 2, Region([X 1)
R RS A B A A, . R EAE; SelfConnectedObject( H 3%
FEDAR) ) R , LS5 1R A R 43 70 38 43 HE AR I B 2 i SO R, ol
AR AN AR 3 fR () T A5 308 43 IS S AR frg 101

R 2-5 SUMO HIUAS SC % [ A4 22 T o2 W 2 X 70
Table 2-5 The difference between SUMO and spatial ontology in the top level

HoEM | R EMS AN F AN SUMO | &
= X
Process(Jd 7£)
Region([X 1) J v
Physical(¥) SelfConnectedObject( H % J
B AR) Object(#)1£) B
Entity(55 Collection(ZE£E)
Agent(fCHE)
" Proposition(/1 J v
Abstract(4il . L)
Attribute(J& ) v
) Relation(K R) v
Quantity (¥ &) J

B2 BRI T SUMOAR JE R A A&, IF Ly T R AR5 3G,
B, ENR 7 RBMSUMOAE A —E, PR IAN23.2 T d.
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232 EBRSEEX

AT, RS BER, WHEAE 2250 R TR I 2R
AT HISUMOIIRF, TSRS & ARFITE Lo 85 = 270 P I e Ik
e A B AN ST T 2. 1 KSR B A = 2 S AN A T
R, BB SR U L B S

A, AR RS 4 R SR 285 S AR, RN R
PRRIXRE ST ORIy 2 (KA A o
2321 BFEREMMAT A AR T AL BAR S SR, R
PEAS T SR AT SR AR TR S RS A, Uk XL 2-6,

Gilln: <A REANEMSHE, T ek, MR
LR SCmE, MR S LY, R AR RS S . ST
FERIPIANAD T, “ B ELMRTTH G AR 7 A A ShaTiig RS, S 9
RIS TR B, B4, S THE—ATF, WAGHE “Him” mE
PROT I, B ST A 7 ), AR R T8 AN, FUR B KA ) T4
BRI FrRR IR R AR, RN T, kT SRR TS MRS
SR, TN BD T RN R DR KA £ B A B 4 Sk IR

PSS

R 2-6 FIERRAT mE SCRGr KK R

Table 2-6 The definitions and classifier of connection-self node

M 44 K S T M X = St
ARSI | BERY) MAIIAG BATH G270 | 9 | B
A {23 # B
LRSI | BERY) VRIASARAGITRZ | —8f | —4 5
& {43 5 Sk #

2322 RETIR KA N85 AL 1S 7% [P BE SR Z T Ik &R, XA
TR AT AR R AR R B UK 2-7,

P8I ARG AR T e B S AT AR A Ta) 7 B BIR T EE R .
RS AL SR, RN S AN RAT (R ) B SR A
ARHR Iy, L, BT A ST BRI  HEAA R R

DA ROCRWUHI T “ B o A ST . . < RAL”
XML PSR T LR “ %7 AT SEMOIMR R RS, MEte
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A DAEAR AT
A 2-7 SRR RE XM IFHRAK

Table 2-7 The definitions and classifier of relation node

W | S | T Wi X 6 Kb

ot | & | @

e | %% BRI 5 | BRI | T R

B f ARSI AL 5} 7 5

W | KR BRI 5 | “APETRK | RN R
APl 2 B i

2323 BT R AWITMIIR, T5Az BLA T e =A>Jr i SR i) =5 ) Je
K=t h2 A vlatt, o uE X

K 2-8 JEARNY RUE XAP AR R
Table 2-8 The definitions and classifier of shape node

M | R TS e X iE | &
2| 1
JEAR | 8| dEd. oA, AL/ B UNINE g it
43 4itt)
44 | B 2 Yk, 3 4E MRS B £ BE 5 B SEAA PR A 2451 T LA
EIN BRG Ze. TAMAPUSE, BI04, 1 4.
2 YR 3 4
JolE | T | AR RSP 8| N BRSNS EA LRI | v | B
B R | . fE S R it K| Wi
K
a5ty | e SO A RN S4B A2 7 Lo RIS 2 S0 1) A 3SR S
4N N ILH

FERTT /L IBARIE MR 2 T B S AR LA Y, Rl oL gy Ay
=7 R e TR RO L7 moE OILR 2-8.

PO A N IR AR T, U S rp (KRR ) B S AR ARG I — A el
A BRI UIER, AR EOR R TCITH, eAnTE. filn. “Hnoe”
XA SR SIRG B IR, AR RINAT “ B R o “4T
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(Rt RS 2 FhIE R, BAR, R IS RO FEA LB (AR, A TR AL
ARSI L E S S BLEA T WIS R e i, DL, XA KR AT R T
AT GBI RIS IS B S AR, 1 A ] DL S A 25 ) o

JURI IR AR U A Bk

HARE IR 2-9.

R 2-9 JURIRIAY (2 N3 AR R

Table 2-9 The definitions and classifier of meta-model node

Wi s RS s AL DY A J R e i

M| R | T M e X A =45l
R
A -
i
E BEALIR I S A4 T AR 32 1R 44 FR b ik Fi ¥ TRy
PR A Pe— MBI AR T RN AEAE
i)
% | ot A R IO LR T AR I Eii A% VRML
X | #E i
i)
R ot TURRAE =S sE b R/ | DS B8, migr | SASK. B,
| KR SIS 0.1 K. 0.05 | Fidr il 2 K.
ic) K. 0.05 K 12K, 1K
L/ I XF T AT AR R O, B
] | A Fe LB 7 ), T JCHT A
it (RTCREAY,  FRAT T E & I —AN T
710 Ay Hewf )
fi | 7o AN ORI AR B AL TS e e 0, 0, 0)
Ol (¥1, FEAAbRE A
i

FEZMMEF A, SCARI AL B ANHE— ), R PSR A4 FK T U 2
ANATEHIE, WA SIRSEENAARK, BTSRRI & 3o AR ARZS R
KA, A3 4.5 57 HITE UL A SR I 44 B o
FEVHEERLF, T R R R Bt b SRR So AR 1 LA AR, XA
Ry A i SR BL T sl g S, ] DM IR s S itid . HT, AWFITR
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FHl VRML i 8 25 Hi Ak e B KRR X

LRI R, R RS SR E AR P BB . Lk
RO E ARSI, XIS 4 A

LR R TEAREG 5 A T, TS S A S B s
F70 ST T A AR . Bk UL 2410,

R 2-10 GRS RE SO > RAA R

Table 2-10 The definitions and classifier of structure node

W A R K | B BEX B
P 4it YR A NS F 2 A Ak | KR
ol 4i YIPR A EREE 1, AT K | A3k

YR ROBIRI B =T R ARRE LR 2-11. “HEF” o “K
727 SRS AR BB, PTLAE RO 2 B, AR EE “ 517 it =4
(3

R 2-11 BN R AP KA R

Table 2-11 The definitions and classifier of dimension node

M 4 Pk K | TS M E R | &l

2 4 i WA BER, WDAgR R | HE | T
(K1) B SEAR KBRS S48

3 4 YER MARRT AR, ATDAEE AR | s | HEF
K1) B SEAR PR B A S4B

TIAL R J7 A B AN T TR S, RV AN 1) o FEDLTETE 5
JL A — AR RER R T ), SCREFRORAL B — AL, Rk, A AR R
SARIVA R rtate S0 -3 i3 (BN VAT 1 R S 1P

BURPCE T ALl R 2 s IR 5 [ AL B PR T, nT AR e 35t 5
s ARRR ARV AR 2R, i, AR (A AR b X LA T 7 1]k
Do STALHT RAH LT e SOILR 2-12,

TR A E IR, BR T “ZR. B P db7 XSRZAh, A
TARB PSR B U KB RIALE TS, XML BRI ES M. M
TINEARIAEZR TR T ) IR AR DAZRGE Ff — A B AT A IR 7 1R, XA R
JiRZ M WG TE N RARMPGE T AL, Bl “ B

JETTALI IR R T 17 AL B = 4R R R I, BT Anl #itk, HoC
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Table 2-12 The definitions and classifier of location node

e | Sk TS e X =B I

YR | & 1

it | JEPE | S W T DT 3 8] o 3] HAR )

HA ., AR A BTy 1

Wi | i HARPGE 7 34 & Pl
L

W | 5 7 LR B RO S, T | AR 2-21

L Rz T A IR S A ® 222

AF | AR | % WERL SN | R R RLRERGR A A

BZ R AL R R R
Jili) | i RE | AR L T 1) 7505 10 2 I KR
AARR | J5fE | THIRARRR R L R AR bR se HARTT A AL 2 ]
A ES

AFWSHE— P i, W AN =AM iE . B Ok 2-13,
filtn: AENEKEESY, “HBrET  CEAN UL CETRE”, YR
RBIALERL G FRNES, BT P e, ez, “Hb7 ik p1id bt
ZANRALE, i R R B AN Dy I A B AR

R 2-13 JHT RE SRy KA R
Table 2-13 The definitions and classifier of boundary node

MEa | M| T Mg X 1= &l
i i i 1
s | A5 sy BRI RIR AL B S R A A N S | A iy
U A
W | At VAR VATIE S VT VAR e Rl 75 U1 N SN P NN
(A}
S| A VAR VATIE S VN VAR e e Rl 75 U1 N A =W )
(A
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T TR 7 105 10 2 MR R v, RV 7 1) 225 RO T B2 AR R BH )
LV i, A IKRE R 5 AL R 17 R B (1, ldn, D5 fiie] “R7 i
Ji 102 B RS L WA AR B DE AL TXHRFE (17 6 1] 38 (1) 7 1)
MIXEE, B, Jifnid “ar” . Ak XA 2-14.

ARRR AR AR T A T BATHA S T LA BRI AR o AR T A 1Y)
PRI, AAKRZR 2 A T AA KR AR AN R ARAR RS T . RAdoE SOILER 2-15.
fldn: Jrrie <R B H AL 1% i A ARAR R IR E, Mo AniE <R e
JRIFBAARR ZR FRE «

R 2-14 J7 1A RE SCR» Rk R

Table 2-14 The definitions and classifier of direction node

e | St | T e X E | &
Y| & = Bl | B
HIXE | iR 27 M Z R RS L AR R AR e K, | BT | R
7] JiAER 2R (15 1) FE A )

gaxt | i EWNCE ISPy N AN 11 SPE N 1 ik 7R VA G 113 S
J7 i 3 ) 40t Y

R 2-15 AR AT mE SCRIY RAAR

Table 2-15 The definitions and classifier of coordinates node

WSRO TR M S = 53
i 1
HHF AR | ARbR ME—). BER . USRI | 2 )mahs
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JRFBAARR | ARAR ANME— FIARR . DA woR ik
& ES JRUs

THRETT A BT, DRSS AR IE S0 £ B % SR M B SR T T e, 08 K
MRS friE S . BksE XLER 2-16.
2.3.3 FT[EFNE X

D)2 7 () A A P P — AN LB 4, G P S 0 M & B 1 R M
S, R R B . AR AR SRS . PRI EIER . A3 A
REEP IS S . KRARKE YA RBEHFI, XSRS K, &
T, 76 BN SO B0 , SR RS SR AU HEF K, Wl Jyfria « 17,
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HAT, S AR b A R

(1)

2)
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(4)

)

I RS R I J T IL GRS AT S, IS AAE AR BT S b
H
I RS ]I e T IL G AN S, IS AAE AR BT S b
H
I RS A [ I Je T A SR AT B, IS AAE AR BT S b
H
U R SEB [ I J T RS AN YRR, IR AAEEAR BT SO b
H

D SR S [R] I e - T S AR AR AR M AT SR R AR bR R, IR A AR
RSO B R

FCrb (F BARI BRI K £E4.3.1 TR

& 2-16 THRET miE SR » Rk R

Table 2-16 The definitions and classifiers of function node

WELH | R | TS s X | R
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%

2.4 Z=EAKEBFLHINTTE

Emgsy B S RIAR R 0 SRR R GRAT S T 38, B AR S BOR
ot E XA E A, TR RS e b 2. RS0, RIEMS. KR
IR, T ORAAR, Bk, EERARE T S SRR IR,
WRa, PN SEGIE T TR St Fe A sEfife . TR
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SIS T80T TSBifk; feia, ARE 2 B RIS a5
2.4.1 BEFHMEHILAE

FEAS AR ZE SR, X PE S 71 1 AR e O i SR — 2L,
e S, AR A SRR, TS R IR SO S, AR R PR
SCILSEI I BB R K . ARSI SRR DI R I 15k, WA KR
HAFEAEARX = {x1r x20 0 xa), UnRORXITEIIREARTH ; DIXGERREINE
s CAm R s iR N REARIIE s LhnaRoms 38 i 8 0T & AR AN S H
WG, BARRRERENEE 2-157R.

Bk 2-1:
(1) EFEVIGERE Lmy, my, - me FEREWWIGRI X, X -,
Xis

(2) #7 m>=1, &k k2, #(@7);

(3) MAEALE XH PR, @ n=n-1;

(4) THEXSRI X RS

(5) HRAESAEXIZ;

(6) ¥(2);

(7) Skt

Hrp, PR ESHTFE SRR EmL, AR 2005 S B AL
PREL(2-1), 1FBALEESim_H; K5, A Q-2)1Hx 5 KI5 X s SCHAL RS
Sim X; e, HAX  (2-3)E B 5RI5XHE L ES,

Sim_H(x, y) = HowNet_Get Concept _Similarity( DWORD AdwUnitIDA, DWORD
AdwUnitIDB, float AfA = 1.6, float AfBI = 0.1, float AfB2 = 0.1, float AfB3 =10.7,
float AfB4=0.1)

(AdwUnitIDA: 05 x i0 55 AdwUnidDB: it5k y HIid 553) (2-1)
ZSim_H(x, x;)
. =] ‘ (2-2)
Sim _X(x,X,)= (xj € X))
(2-3)

Si=1/Sim_X(x, X))

T WA . BRI Sim HIF T3 LS SAE A2 iX 3 A
AR BT S R AN B AR SR IR S (K SCE DA OGN, BRIk, N4
HARSZEI RIS X 3 AP BRI ARSI FE
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2.4.1.1 WWARRZEHI ASCLLDOEE T A KT R, LU EARS T,
N AR VATINEI DI iR ARS8

MIAC D EE 54 M, SCHR[72]. [731RI[ 74150 5145t & A AT 55 fr
WG, BAHEXEEE A I, I HREICR, BRI TAAES . EEE
e, LR R R A RE AL A A ) K, ORI R R, AR SO
JEREE RN R (8] AL AR, T AR I BRI 8] B A (R A,
LR o “BURT . MR AR S R ER . HE, PR IBLEERERER R
A L), NRERORI R AL, il C R S Bk, AR TIEE ¥
FAN ] B 5 AL AR R TR ) BAR S S

PRk, BATHEE TIHEE S0 A B e . AL =
irEbRiE TR, drdrhSOR (REETY , Gk B A gbss A 75 A1
(R, Ak, 52T UHEAE T S O] 15 LR R TS R B ARSI A
IR ANE A FIE 5 24 ZON T AR G RMT LR R L, B S “ T XA
W, WLUEH, XRAERASMESS S, XA H . BT A T
BN E 2% M piab B, R, X EE NEA S . [FIRR I, fETE
KN EATERA I R, PTUUMARXA A Hfa, 3807467
SIS SLoc, 5 194 MICE, HiEgMMN AWM 1.
2.4.1.2 FHEMBLEZKRRLEME 755 M a I LW A SLoc, FRPEH L K 2.3
TS E S, 3BT MRS R R T B BRG] o T2 5 1) A R LA
B 61 A, Wk 2-17f 7R, KT A W& 1 BARSA 133 A, Wisk 2-18
FiR
2.4.1.3 iBREAEZLHIL WHagt, AV, SLockEtr 45 AN ALIRBA #E
BET M 2005 BiAH, Wik 2-19017R, HAx 149 ASBEEE A J7 17 285 1
SEA(106 AN),  XCALE A% 7 M 80 B SEB1 (43 AY). Pk, B T2 s k-2 4
RIMGE AR, FER s 1 A (007 AR 2T B AR R T 54l

S AR R D IR R

(1) T LRBLN A0 FET 23 AR, FEFFE LX) J7 [ M 14 77 78],
F L2, /A2 A ML RIS & S B &

(2) M HK-IME IR AT, IS 7 A . AT = A0 AR
BRSNS, L B “H87 F0 “BaE” AR, BIRIERER S .
fF D 2-THEAIR I i e e “ B« “Ah7 o “BHE” F1 “Hg” AT
Fole B TR R pTE 9y, WL X, nareE iR E T AN
A, PR, eI A IR AN . R 2-200RERRLE R EoR, b
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SIS, (TR, SR —— D150

K 2-17 4Ny RS 1 ARSI
Table 2-17 The instants of the absolute direction

23y T ks 1 HAR S

A, W4, ®, A6, AR, P9I, mar, b, ARk, vk, mask, Ak, 2R, 20, Z

Fg, 2db, AR, vHi, mgid, deid, LR, Bl BLEg, BB, mdb, ARE, PYER. F

i, AEHS, AR, vHdm, R, Abdm, AW, pHO, FEOW. A0, ZREaid. ARAbiL, virg

2, vk, REE, At PRI, PG, AR RS, ARALES, PURER, pHALES, A

R, Ay, vaEdr. vEdRUr. REIS, ARAGS, pEREAT, PHAEA, KR, AR, PYR,
LB

2 2-18 FHXS T 1) MR 1) L A4 S 451
Table 2-18 The instants of the relative direction

FHRS T3 1) B2 1) B AR S

BN W Jas Bk RSk, drsks SRSk, HUK, ARk, R AL B4 B, AL 55,
b, 28, ZW A, Z4h, W, s I, Bi, R, R, R, 7RI,
A, Hik, AN, i, R, BT, I e, A, B, Ahn, BAAL, BLA,
LN, RE, A BN, WA, ERR, Wk, SKHEL, R, A, B, A, WA,
AT, ERAT, kv, TR, S5, Mk, dnk, xbd, XL, XHE, )L RE, D,
DA, B3, MR E&S, RE, AT, RS, RS, AER. Ao, Avdm, b, R,
Wi, S, AW, A, AU, A, Aebsk, ARk, ARk, ARk, ALEE A
TR T ot (P T (PR w ol A P ST w1 A I 1 o O w s Rl o
FE N, 4B, AN, i, i, Sk, P, WSk, PSS, SR, DY, DU,
push, VYR, wirjEAcAs, 1, Sk, S, I, T, Ah, i, Br, UL PYREEE, o,

* 2-19 AT T 2005 1977710
Table 2-19 The localizers excluded from HowNet 2005

YRS T3 1 2 (52 (18 M) FARE I [ I S8 (27 M)

R, ZRAGiL, VORaL, vedbi, AR | Wik, Wb, SkEE, mk, BES, A, M,
P, At pURITE, PEAL, Ab | Ahum, Bdm. R, AW, JEdm. /2 bSk, AR
i, VAL, ARFT, AAbUs, aEdr. | ks A Esk, ARk, AR, RS, AT,
[ | s Nl i a2 P | PR I ST iU/ s B [ s/ O L v/ R 1t s P P
Z b, 2

JERIES 2 APPSR 2-19CBU RS, i R RS AR BLE
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Table 2-20 The result of the layer classifier

LGSR | WIS | A Hre e
S SR
1]
ERAT, DAL, M| S LR, | ANk, | B RS T e Bk Rk Rk, JRSk,
i, 5%, o5, | W, B, B Ah, 2| B A, 2R, ZEE Za, 2, 2z, b
S/ R = TP o TP S S PO I vJ PO 5 v IO .27 P = A P vJ P v P ot D
B, )0, RE, | e, WEL | 3L, Ah | RIS, AU, e, Zci, A, BR, S,
g, FE, — |, WO, Bs, | T, BL | Ak, BN, AR, R, SKEL, T WA,
W, L I, | R, 2, | A, BL | S5, Lk, R, XL, IXHEL, L, R,
Pk, P55, DU | ZqE), 4TE), | AN, Ah | B, RER RTER, S, R, 2, A,
i, PYsh, DU, Hh . 4 | by, A hJi, AEJi, AR5, FE b,
a, M, P, 627 I AV P T w1 P SO P 1) SV S S =8
VU fE 1fil, T0t
AT VSRR, BB AR SO B o7 3 ] 1 1 o IX AL

F T SCTF 50 H A S BRI 18 2 T2 () S, AL AE AR 2005 < it rp 43 214
A S ALk T . TALRIRTE A 2 RE S, WEERE X, A

X, fihn:

“E7 ARERERIE s B SO, Ashin] A s S

HARWAT “RLET (SR S, AEASSCH T B RS R TE o 1 SGH B

MFEUSTE 2-2H17R,
Bk 2-2:
(1)

itk 544 RS=NULL;
(2) # n>=1, 4kaL;
3)
4
(%)
(6) #(2);
(7) ik
HR 8 SAX A (R S A TR«

k2, H();
BOe R SERIMNF —NILHEr, Sn=n-1;
FIFH %1 2005 API 50011 A7 SR AEH
47 HN SE'=NULL, ¥ r %X\ RS;

WIEA A (8] )7 67 R AR G- SE = {23 0] J7AERF AL J7 TV Re A S 4
FEBR. H7 . FEEEY, WE LR S EAR={ 1, 1

LI 1137234

(1) #FS=min{S;},j=1,2, =+, k, WK AX2EH, ' H AR & FFexact = TRUE,

#E%ﬁﬁ‘ﬁmi;
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(2) #iS=Y S j=152, s ks WX A X 280, B bR & fFexact = FALSE;
2.4.1.4 BRERZXGME BT 4EE0X NS B A A E P, AR ] A
AR, (HREXATIEN RS ARRORK , Feif . FEJ7, BRI, FAIRH
LT SOAHALRE A FH SR R R4 B0 e HOM & s o) . SRR L 2-100
N, b, MRS, R SHEXIHZEMIX 2 MR R F SRR

AT AR 1, BIRTER RO

Bl BETAIRE SCRBLE, SRBSARL IR, AR AL 2-148 (B
FHT) 430 MR, FEIRTEALEE, 1522 A5

WD TS, EEEM T IWMALEEU LS, R wT LA D
Ko —RENDPRICERAAHFERLgEL, wl “HEr” . &7 BT
RIorocz, i NS =ik, 53— R0 IR R e el A (A
(RF e PR, AR5 3R, RIS = eI oo R AR = 4EYA I
v, AR TR Gam ={ “[5 17 . “UEET UK}, [FRINHEAGE
TR TR AR RN T, A RN TR Gamy={ “HEF” L “if
WE” o

MPE Si 8 x HSRI BT 102 45 Si<e, WK x B Xi B RZAH
K, AT I MHERTIERE . ¢ Kotk B BIE, RIsLLEIEI 3.3,

2.4.2 EFI\NAMEBILFAZE

R A b 2 A R  AN F SRR AR R (7 SCRePE— S0k, BRI
TEVINR AR, eI, BEETINSEBLsE B
2421 BIRARMBRILHIL MG ARFR RS T A AR RR ZR AR AR bR &R A
TS G IWBRBGE NI BE T, 2800 )5 I B B Py szl 41
n “IR7 AR S IR FH RS I i e AR AR R g, i vid, o DU S AR A
RAZIARM; MR W8S NP sesl, gl “ar o, Wk, RN
REEZ Y, LR R, Bt B, S LURHRARAR R S IR
I, SR AR AR AR SB35 BT AT AT ) SE, TR AR AR 2R S A5 BT 1Y
FRRE 7 150 PR 5451
2422 WWHEARBUARSGIE (CE . J7 i S MU T 5 LR (5 18 A
(DA

o, (A AR n A B R R e o, i L, € AT R 5 A ]
AR P, BATRGEAFITE SRk e, B gt e s
[ERE 2 (K AT, AN U SO T, 4 B AR T SAS R0 55 o S &5 4
(RIJ5vk, SEOUT AL B i, BARTTIE A3 7o IX B S04 AT B A
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AEERBRA S “ B —ANEARTFERIAL, O T4 BRI RS AL, A
GHRE . DLAARI O o AR FR R A PRl 5 ) SRR RS AR/ N
HAaR &R LR, H(m, bm, hm). (t, bt, k)7 NEREANEK. 55, & Lld
FORG TR R PE S o2 REL ARSI HUE. 7 BRI T AR T
W 2-21, VUm0, A BRSO T EA LR 2-22,

X 2-21 Jj BT AR

Table 2-21 The basic models on directional localizers

YRR B EEN
basic_east = (y <=0)
d=k*ht/2
“IR” , basic_east
|x| <o

basic _on = |y| <
“ 1”7, basic on z20

d=k*ht/2

|x| <o
basic _right =1 y <0
“4i”, basic_right |Z| <

d=k*ht/2

x<0
basic _ front = |y| < oo
“Hi” , basic_front |Z| <o

d=k*ht/2
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Table 2-22 The basic models on locatioanl localizers

A ]
o=
b2
“H” ., basic_in basic _in = |y| < Tm
4=
2 v

2.4.3 ETHNEELAE

RIEDIREME SRR . BIEBD M AR R R AR R =2 ME R AE RN
ARG, AEEATE 28, HAT R TR S 44 5 ik
2431 NREMESRREFIL DhREM SRR P S WA ar A TS, 34T
fett, FETARIRE o328, M — o @ 8RO YA 1) S

AR AP

(1) (v e ) A (v > a)) > LIFE(x

) LIFE(x)A3((y € fs(x)A(y © b)A—z((z € f5(x)) Az d)— FLY(x)

(3) LIFE(x)A3y((v € f5(x) A (v > €))) > FLY(x)

@) (v e flx)a(y ) > FLY(x)

Hrh, as b e ds e 2R, (EXH AR R “animate/ZE4)” . “bird|
B” . “aircraft ¥4T#%” « “domesticated| X FE” Ml “fly| K7 ; x. y 2L H, x
3k A 7% 18] 5% 58 T AL ST IR BT A R S AA, y BSOS fs(x)
SEUT H AR & x T SR BASCEAT) EA SR ) B #; LIFE FFLY PRAN A,
— T AR RS R A, SN TR A TR
2432 BEEYMEBSEGL BEEYAM SO EA G SWAAR R fE
YA AT WS

AT E SRR, Bk, R EE w— MR el SR
NS, B AR Iy e H(x)A(y < a))— BB(x) 3BT A dr ik,
SRR T AE A AR AT N L3R, it Ak, Bords. H, o 2¥aE, &
R “animate| )7 5 x. y AR E, x WIEUE A R DGR WIS BT A )
SR,y IBCE AN R BT S5t fo() 2 U B AR B x BT s LU EATTIY
AL SOR 3G BB FI T AR 5 17 i a5 M AR () 1 1]
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2433 REABMIERLOL RAMSOUIPIN TS, o8k, A
THRIMIEI, g5 N TR, A3 2R R T 1S4 .

i W 2 E A X (yesk)alyoavyoc))— PART(x)
—PART(x) — WHOLE(x) {3 E13 - 8tk szl . Horp, a ¢ REWE, HHFRR X
i “part|EFBAE”  “component|Fi4; 7 s x y &ALE, x [FIEUE A RICR AT
ST IR AT IR SR,y RIS S0 I (R T SO s ()2 B FL AR B x (R T X
JE UL BT B SRR R 5 PART A WHOLE WA, —ANH T Il 4
AR FCE AR oy, il R 2 SR ARG,
F TR AR 0 15 0 3o e SR Lo R IR e A4, ol “ 55857 mT LU “fgs” A
CORT SRR

8 132 5 (v e () A (y © a)aTz((z € gd(x)) A (z © b)) = CT(x)
PRBNEARRRI . K, av bW, 2R R “implement|#5 27 | 3
M “ZAbPr LocationFin” 5 x. y £AAREL, x MR 2% [R] 9C & n AL AU )
P B SEAR,  y I3 50 9 (R B S fs (o) B B AR 1 o (R T A SR B %
EATI EAL SRR AL, gd(x) 2T B8 & x FIPTA S M CT HT R
AT AT LR A H e AR I 25 4 11 18 3]

EANAKXPTPAEG (RE T P 70% 40 584K, R ARERHIX AN ik
MBI SEAR, —EB o WA M, Fln. “Hlg” s TR EAN
THREL, . “K7 .

244 BEFZWFTITELHLAZ*

M 45 . TTAR R LA S A i =AW BA B e B S R B A e
Wiy o, EARRRRPE, DIUE =100 —2%, HAE 206 T T8tk
24.41 GRIEEEHOIE AN TARBCCARI SR IE, Bl Is 2 S,
2442 FUARBIBERLFIE oMM S AR Bk, R i, A2 S
SR

VRML BTt 4 TR A R0 HE, Bitn: 35 ETBARNE 428,
KB 70 “2ZRwil” o BIBLCF a4, AE R0,

ASCRH] VRML AR 5 HiR Jopi R HT, — 87 o R R 45,
— iR HATREE, BURSTITATS VRML2.0 driks

FEARSCH, SRR/ E H N G (Bounding: Box) K& 7R ). AR
VRML 3 5 [FARBR B 50, SEARTE (x,p,z) — HEAAAREN F 1) KK B 7 AR R T sk
PRI 98y, X SR N G R e BN B S B R



o5 2 F R RIAAAERIEE KRS
R[4 5 B AR R AN — 5

TCRR AL IR 7 B AR () P E VRML AAAR R SRS AL, JERA1R) x i E J5
] o
2.4.4.3 IOIRABEEILBIE £ DUE H RES H BILAE 23 18] I I K5 A2 9 1] 3] 1 A
BB A 1) o SCHRRURIUH AT 35 2 (40 £ 18 43 i 4 HH 77 I 811 15 1y HL Ak 7
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2.5 INRAEZE [B) AR EE S5

M AL BRI 5k, DOR S (PR s ) A dEat, At T A/
AR, 162.4.1 15H12.4.4.3 5 CETEAN U T 3X 4N [ AAAR g o (1 5 437 3]
AP RARR N sEdl, ik, KEAHFER. HEERR MRSyl TAIMHE
VIR L, LAt )X 5 L ZMESRAE D AR s, 38 430 ASSARIRIA AR 703 41
B, B 23 ARSI IS R AR SO AR R T TR L
P, SLEARK D PR AR Ty E ELAR A

Name="% 1% 11TCRSE R 24 FiR
Dim=3D /144 3D

Fly Attribute=fly I1Byfess

Life Attribute=life /1B ReA
Solid_Attribute=solid I GERRSE
Center.x =0 , Center.y =0 , Center.z =0 //JCii N H
Front_Attribute =true AT 3 ) A
Entire or Part=entire 1A 1A
Container Attribute=false AN REMA 2%
Related OrienWord =(lf,) IS VENAL

towards.x=0 ,towards.y=0 ,towards.z=1 /7G5 ]
size.x=0.1 size.y=0.05 ,size.z=0.05 TR RSf
ﬁ /e VRML % 2,

K 2-3 A [A]AS AR P v S AR S
Figure 2-3 The sample on the object in the spatial ontology
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gik, M SRARMBIN I BAGE 3G NI AN H TR L I8 54—
Ao A, FEFRSEEAR, AR, RUNSET ik, SR S A R E 3 5
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A TR R BUE & LSS, JERR PR 25 8] 7 1m) A B A S
P oK o X EE BMONENE T MR, W F A b (Landmark) . 77 47 3
(Localizer) HJfA(Trajectory) LA K IX =N JC A LI I R R, 58 O W) A4 2% (1]
fF R MHIE . MTICMIER, NS BamEBENmES, mAZNRR—
A H e AL EWFITII S NS SCA T, 7R o825 (45 Bl ok
B, B 3-1r7R SO O S G B “EAEE T o RS
T YR Dk COfates A BT, B 3- 1P IR T RN £
B ), BERS A R RS IR BT

L WIEAEZ T, TSRS /AT XA, SRR /AT, W]

B =Rk, EAEIEM, KRS, RERMAIT. SfREEs A L,
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Figure 3-1 “The eagle and the tortoise”
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John said that the cat was on the table

K] 3-2%)F “John said that the cat was on the table” FKAF 451
Figure 3-2 Dependency structure for “John said that the cat was on the table”

(("node2" (:ENTITY :3D-OBJECTS ("mr_happy")
:LEXICAL-SOURCE "John" :SOURCE SELF))
("nodel" (:ACTION "say" :SUBJECT "node2"
:DIRECT-OBJECT ("node5" "node4" "node7")...))
("node5" CENTITY :3D-OBJECTS ("cat-vp2842™)))
("node4" (:STATIVE-RELATION "on" :FIGURE "node5"
:GROUND "node7"))
("node7" CENTITY :3D-OBJECTS
("table-vp14364" "nightstand-vp21374"
"table-vp4098" "pool table-vp8359" ...))))

K 3-3 A)T “John said that the cat was on the table” JiE X R~ 45H)

Figure 3-3 Semantic representation for “John said that the cat was on the table”
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Figure 3-4 “The eagle and the tortoise”
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Table 3-1 The statistic data on the mapping between 7R and Sexp

TR | 1:0 (%) | 1:1 EEE (%) | 1:2 FIE0E(%) | 1:3 BIE0E(%)

UER 5 (8%) 539 (86.94%) | 58 (9.35%) 18 (2.90%)

RES 2 (8.85%) 203 (89.82%) 18 (7.96%) 3 (1.46%)
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Figure 3-5 The sentence from the fable named “The farmer and the eagle”
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Figure 3-6 The parts from the fable named “The pigeon and the painting”
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Table 3-2 The Statistic Data on the Spatial Focus Shift

S 11 WHERLE | TypeSI FIBE (%) | TypeSIT BT (%) | TypeSIIT {5 (%)
UES 523 (97.03%) 14 (2.6%) 2 (0.37%)
pALREY 190 (93.60%) 11 (5.42%) 2 (0.99%)
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Table 3-3 The Statistic Data on the Syntactic Location Relations

TERIEE | TypeLl B8 (%) | TypeLll $05(%) | TypeLIll ¥ (%)
% | 439 (71.38%) 158 (25.69%) 18 (2.93%)
bALREY 159 (70.98%) 63 (28.13%) 2 (0.89%)
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Figure 3-7 The parts with POS tagging from the fable named “The host and his dog”
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Figure 3-8 The parts with pronouns resolution from the fable named “The host and his dog”
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Figure 3-9 The parts with spatial-expression tagging from the fable named “The two dogs”
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Figure 3-10 The parts with spatial-expression tagging from the fable named “The host and his
dog”

FbspRiE Wt HoE, FARruhE, RIARYE3.3.2.1 1€ XAEZS ) kik
PR B R AR 1S ARG, AT, BEmRfs “LM” , LK
Uiy, HAPT{Em A RIS T —3, IF B A bshrd: £55 #8e h 6 5,
Bt “HKng[LM1]” Ko “ZK7 AR FHE — a3 RIE U bR

PRI A SRR BRTE AR AR« ANFRARR] T A L S s ) ik bt = AN D IR
W JE T, P DAZE A bnifi g D 3R D, 5 2% [ DURR G D -

— AR BRI R [F] PR TR R A 2 K ] SR, A XA
TR RUE R AR, HFRRRE S TRCE AT AN ] T DY (R 1k 1R fe R, e AR
3-1UFroRISCARS, K7 BebniE N e b Fibs, (R e g i bRyt T°
PR — NMSZ 440, I, FUARER AT S [LMIBHE “ZK/ng” (K510 ;
...... &vx At/i[AR FE N/nc] #iivg FA[AR 51 /vg Fimg] ANd Zivg $T55

g Iwo AMb/vg #1 1E/p #1 FK/ng[LM1][LM2] H/f #[SE1J#[SE2] %% /vg B N/r If)
fusde 574li/ng W5/ng o /wj......

B 3-11 R S hei) (P ) T
Figure 3-11 The parts with landmark tagging from the fable named “The two dogs”

T SRS AP TR A B R B, AR
GBI AR SRR IR T AR 60 9 B0 A
Bltn: ZEF 3I2BERIGSCAT, 117 MR A S AR, (R A



W 7R3 TP T2 22 18 S

DI ANRLIRR], i “TIE 7 Belfe—ife 7, B, FARFsic s 5 LM
“T17 WJETH, A “TTH/s” B

= MR R IR ARRIR A AR S A AR, iy EL e AR Rl
Ol AR S MR 2 — Bl oL, AR s 128 AP SO0, 82 Jst I TR] 28— iy
Ol Biltn. B 3-12BR SCA R, “017 SRR AR KR, i HLHEUE AR
AARHIRAT 5 “[ARITH/s]” AES, (HZHATE S oL, BT A bsbric /5
[LM3JEAE “117 (e 1 5

DU 2 ] AN T TR Nt 2 A S R R AA S SRR I, FbRbric 20l 4
o, glan: B 3-120 “177 RIS ek s “ e A e TE”
b, WA, “T17 BRI AARE “[LM1]” A1 “[LM2]” .

...... fl/r[AR F A/nc] B WL/vg fl/A[AR 3= N/nc] W/usde Hi/ng 175/d li/vg #1 {E/p #1
[JILMI][LM2]H/s #[SE1#[SE2]4TM K /vg , /wo {§i/c [=)5/a Hifusdi XF/p & /f[AR
Fimg] Biivg « wj “Iwyl A4 URATAR Himg] iB/d whiivg #1 7Ep #1 I8 H/AR [
[LM31LM4] 5 /s] #SE31#[SE41#T ] ‘K /ve 2 /wi......

Bl 3-12 AR A As i CENFME A i v B
Figure 3-12 The parts with landmark tagging from the fable named “The host and his dog”
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Figure 3-13 The fable named “The two dogs” with trajectory tagging
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Table 3-4 The Numeric Areas and Steps on the Parameters for Winnow
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Table 3-5 The Numeric Areas and Steps on the Parameters for Perceptron
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Table 3-6 The feature spaces on the extraction of spatial expressions
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Table 3-7 The paremeteres’ values corresponding different feature spaces
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Figure 3-14 The open results on three feature spaces
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Figure 3-15 The close and open results on the first two feature spaces
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Table 3-8 The paremeteres’ values corresponding different classifiers
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Figure 3-16 The close and open tests results on Winnow or Perceptron
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Table 3-9 The feature spaces on the extraction of landmarks
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Table 3-10 The paremeteres’ values corresponding different feature spaces
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Figure 3-17 The test results on different features spaces for landmark recognition
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Table 3-13 The definitions of feature spaces for the trajectory extraction
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Figure 3-18 The results on the feature spaces Fea0l and Fea00
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Figure 3-21 The results on the different syntactic location relations
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Figure 4-1 Genome representation of a scene in MultiCAD-GA system
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115 “2R7 BRSO 2-21) 22 18] A 5% 6 AL K IR GEz N N S ie e o /2 9, 28
R(4-4)5E AT 2 (A Rk, (x, y, 2)72 MArB L 55, Blan: Hbasic eastiE X
19 TR BRI, (o yp 2 B ARG, Blhn: B “R5” A
oo N7 BRI S B RO TR AL T IR, AT A (4-5), TR
INAEIIA R, Blbasic_ons SUBURE St F 7 WSTRU. L, 61" i
a7 T W IR, HES A A (4-5)F 48

X,=x * cos(7w/2)+y*sin(7/2)

yp=y *cos(7/2)-x* sin(7r/2)

Zy=z (4'4)
X, =X

basic _under =4y, =y (4-5)
z,=2

RPEARE,  “AHb” KL “HB” (L 222045, B 5 s
AR RIEE B 2 d, AN (4-6)152), iy “ P ” Fasp)=sm) e “ 57 A <47
WEIFm maX@-NEE REREEGIHR, I B 4MssH, R
MIFFS 0N, Uy -0 SERIEA = gias ), B (B 28 i S5 45 R 2
BRI A3 0] s SR S RS 73 90 s Ta) s Ahs a2
AN TR ZIA )75 8] o

basic_out = - basic_in It H d=0.6*ht/2 (4-6)

Basic_near = basic_in N baisic_out (4-7)

43.2.3 HEFMAVTERE WA G701 1€ X, B HAL 5 1) 3 A7 1]

BRI BN RIAOE S, TR 4.3.2.2 4%, filtn: 4R
(][ 45 /& basic_right N baisic_on.

4.4 EF OMSGA Bt IZEH

MRATETROE I RFE TN 26 AP ER, & DURf e $5 00 X 3800 3845 21 1 X
W, AE AL E L ACTE L, A8 AR 0 R 4 ] 8L A% 595 (Optimum. Maintaining
Simple Genetic Algorithm, [HFK OMSGA), 153375t AN AR I 2 AR & A
) XIS R, AR A £ A

B PUORFF ] B st A SRR 7E T R AR R, IR DY . RS o2 Y
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R AT B U R BB AN, RS e R e e s e 2~ —48, 051
MR AL AR

1% Ay P45 N AESCHER[103 ] T2 1F W OMSGA A& 4 Jey e Sk iy, i fi B 4
TEASE A RS -

8 H OMSGA REFRILAIRT, 75 ELAR P I OCEE ) B DA
T R 3 R R R ) DA st A e R B e S
4.4.1 PLALIRH B 4mES

PR AR TS R A AR IR 5 () v R UL o [l e 28 (R X, 77 22
PR AR, R BARI A B A A e, MR T AR —
AME, IXFERAIER TR Bl ST MR A S AR IR IR 1 RO
K, A7 F(0,0,0), Sz BITE AL 12 IR, LLRINEAT T(0,5,0), 5 z Hhi
Je 12 PRI R T A RIS, W, IXFEWIA S JA R M4l 5
DIRTCE S fF6 3 2R 2 R B rh i — M . AR & i e —
AP i)

LAY, G ARERIA M. SRS, s [ AL k2
RIS R g3 (8] ] LA i o 2 A A B A AR AS T3 1], AR R —ik
(PP RVER, IR 2 18]t 2 BE K (Population) ;s  fi# st /& >4 (Individual),
T MEE I E RIS R, AR BB — AR T %, AR
BN WA H— A YL K (Chromosome) #fiid ;e a4 i 3 K] (Gene) 41
B, BEANER R IE AR
4.4.1.1 ARSI ZSanchezZ5 NAESCHR[104]HFE LRI &, FAll E 2L R
MRRLI R, T IX L L J LA RN B iy il » AR A e, FomT DIphor
(R — AN R S FR 8 8, mT DARAR 25 5 Ik, o3 PSS s ol ofn L]
A

YRR L) R AN ARAIE 2E s BB S R LS, WS LR ESLRME LY
Wo LEBLFBERDAZ B, Bt Rsa LgEr; BN
f5, ATFAEATMA, —E B —AN S, TR T RATIAR, A REE
s, RIS RS2 HER 5 | 7 I B o

JURT 2RI B e IR — AT R FEA R 23 8] ) 8, B E L
SR LR R ST A0, 7 B RS, 70 FE X ek e A SR 4t IR (R e R Y
PR s ) A = GEARBRAE ;s W 1) 29 O TR BT R g, e R L IE T
AL IE M I A, T ICHT JE S I, FRATAT e 6 () T A 7K P25
MR AP S PR AN P E =171 =11 N
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4412 NGRS TEEOA R D, AT MR R A T, T R A
[ — A AT R

ARG AR R b, AR A . T AR R A, e
PR, AR LA A SRR 23k, T X 4 2 R g

DAL ] T AL 5 R LERBLR. THAW. AE XL R,
B LR RS0, B R B M v e TR AN 2R R A

RAPARRIER L. Ascr, A6 G ikt R~F, OF B A rE
JEE, B DR B AR RS o] DLE B B R 15 2.

PrEASF 2 AR . B, MR KR A (S b, R LA
BB E PR ABRRAE . A5, R BESL KT WA A8 bR TS, PRI,
B E 2 A FER eIk, B v R b B X A s TR

B I 1 R DR 363 o IH R PR SRt dh 4 A, EBCAE 0 BT 72 X )0, 2 72 1.

AN AFERF L. T ES LR AIA TR A R AA, 1 23
AR A LT, BT A ST SR 367, T 2 7038 I B Bk B R

AR AE LR 3k . 23] DA TE R X B i th % 18 T 5 )
LI, R R, S R AN CT T, RIS A T S . PRI,
ARG TS B AN SR TR

W, ARG — AR 3 T BERIE R Ik, R YR ik
AHCEN, TEAAMEA A SNRLBEFIZED, 10, A5 A4 758 B A2 (o,
Vi, 01, X2, v2, Or)e FTUL, XGRG5> TR A
4.4.2 &R EERETEX

XTIV B U, BN R A B . TR DL R B
FEASSCrR, 38 P8 R 2 R R 35 7 13 R BRI A I 3 bR S Ao SR RS 7
BB, RAPMEANARI ISR BN, Sk, AR b B s
SRR KT AT Y T O AR A, bR R F0), AR IE AR (4-8),
B 434 MR ER, RNk, AMEE SRS, SIP YR, |
BRI, B, XN, ERETESLRGEN T, Mirh et
DRISE I BE (T ME, FRAC R W ARIEE-9), KERENME, LETES
LIRAT, AR E-10) 835, v S A R T 1 S

F(0;) = S(OH) / S(OG) (4-8)

F, =L* NFOZ. /N
(Z‘ ( )j (4-9)
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LZﬁﬁ{l:i%ﬁ%%ﬁﬁ
05 ASRAS I 1 (4-10)

0G OH
KA1

4-3 R PRLE WY E 2 U S B
Figure 4-3 The graphic of the gene fitness function

4.4.3 BEEFENX

BEERAE R PSP 2R T, R, FRATIE R A
PREFRE AL, AR X B R R LR B M RESE T
BARTHE 7 0

(1) AR Y., B, W EMEPe, PG/ —XAME, EIXGE; R
JE bR AN EHALE s B, BERCEIE R XA B IS R A e, B
—NEAME, RIJGAC(Offspring), WK 4-4F175 .

X 1 XU 2

23-0349 lw 33-0.569 %\+2

AL AR S AR

\

23-03499+2
Jaft1

Kl 4-4 Faa O R

Figure 4-4 The traditional method of crossover

(2) EBRAS . ARG EREN, B, WRIEBR Pm BEHLE—
ANFENNLE R, FEBUEE I AR R A e, B XA AL B 2R A
A EREE b, ORUE OB RIS A A, RN T RIS AT SR R PR
P, B T B SRR S A R AR

(3) Feeikikdt. EFH T, Bt e B AON)E R4 — A, kR
SE RO ARG N AR AT o SeRRILFE, R MM IS AT 38 Y S5
JEIE LE IR PEEN T —ACe MR IE N R B2 2~ (4-11), FARRSHiNA
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WG NSE, MARREERI RN e XFIERES T, fRIE T RIUMRREE, — &
REPEMIOREE T4 R i AT, 2 L OR KR ] PR st AL BRI 20 i 2 Ak
RE,=F,/ Y F
;’ (4-11)

45 BEFZRIEXHEREER

A5 FH R TRT L5 PR J7 V0] LS8 Ry A =0 A e A, R4S 20 A 138 Ak e
SYEARE AL, AR, T SEIL TR, A B AR AR AR AR, 1)
YR R R o ARSI T A TR BRTE W B R R T

EIER RN LA BOR, 7E 75 SR A BT N, 25 Ay
%, — ETHARRR. IMRRTHE, ETEE. BGBEt. B K&
GURERMEATR R . 2R, ATHXFIEREE, nRERRZRRETE.
BRI = TR R RMRRTEE, T8 XA TR R,
TSRS B4R, KRB F AT . BIMR B S Ut B 2 18] (R 1 SCAH
BUEE, B4n: Lycos. Google 54t #B A% FH i FiAs 22 g U105 1000 st A S v 4% ]
KA RG R SCAN R, ARefettEE R K, mH, fEETEEEE
WA RS E SO, FRATR T 2 R W BB R Tk XA
JTEWIAZ O AR RS, RIS 22 1] R0 BT SCAE A R TR) R il TE AL, A%
B SCHHBLRE FIASORI AR BLRE o 3XAN TV R BRAR 1 b i B S 10 TAR &, 32
TRZREE, fRE TR E.

451 MEIREMXHBHEE

KR WTEUE, P H T ROA 245 20 R BRSO aiE . (A, Bl
TR PR bR, Bl “POR” o NI . SRR, B
=Y BRSSO RR . R, RSO DAPOE ARSI S, BT LSO 4 2
DI 44 1), T HAL Rl 7 e R AL, Bl — A8 = dedfhk, ook
ot CHEERE” o nl L, KR ER SO SE U AN, 8 T X B
o FZ 53, FATTE XALE5H

TG, SRR TE RS 44 5 0 4] T PEARE, ARG TRE T X
FERL R 5 M 7 kw(ap, ew), ap Rk R AEE R IRy, ow KRk & i
TERH A, SCHEZINEERIIE fulfap, fow)s fap Ros TR NGS5, few
7N S 24 B ]
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4.5.2 RIEHRIAE

Tr] VB AH AL & HE A ZR 1] 1 A ST A 44 2 ) B ARABLRE , - A rhv O il ARABLE TR
WAL EE B 2 e sim_w(cl, e2)FnBEAIEE . sim w(cw, few)RK R0
TAHALIE « sim_w(ap, fap) R 7= B ARALES , "EATTZ B K20 R AT A (4-12) s
oA AEL, TR A AL B DT RRIE,  TEX P R  A GE AR A TRl ARABLRE
B X FER AR AT RE, ARSI i, Bk, ARl
SRETRVAEARARE 4 i o (O i) B0 B D anl B0 & AR SO, 11 SR E SO
AREAGF BRI ARBARE ;= Ta] 1 (O 1] B B o el ) AN 00 5 738 SO rh, R T-im] B
PSRN ARBLRE 15 21 3m] AH AL

Sim_w(cl, c2) = sim_w(kw, fn) = sim_w(cw, few) + a * sim_w(ap, fap) (4-12)
4521 BT EXEMBXHIE 210, LRI LIKIIE U, TG
() () SR 2 o 2 SR () Sl ) At e FH R SO, I8 M F SCHR[107 177 70t 5
S,

(TR Sl k) 2 BARDUE E AR FH ) — 5 SR ] . & T ficin) o 4 ¥ 4%
VBSOS, i, <R B AR Ae07, FoRHAETARSE, ek,
07 /NS AT DIAEHEANTE SCor SRR RAR R ARG SO, AR s LT =2 A K
K, HAREMILT AT B, 74 5O AN P XS5 S, 1]
(117 SRR B SenseDist(S;,S,) Al LAE AT SO Hh 45 5508, 21 25 1S, 1) e e i A2 1K
J&,  JE e P AN 1 1R SRS B AT AR e A T SRR .

SenseDist(Aa02,Aa01)=2;

SenseDist(Ab01,Aa01)= 4;

SenseDist(Ba0l,Aa02)= 6;

AR, SenseDist(S, Syl N, S;5Su R Al Be[RIALT-/NEZEr,  BRIGAth A I7E
T S EBARRL. e S LS, 5 S T SCRIBLEE 2 «

SenseSim (S,,S,) = {%/SenseDist (5,.5,) s?l f§2 (4-13)
1= 2

FEBLIEG b, 58 SCANDUER] ¢ 0 e, 19T SCARABLEE Dy«
sim_s(c;, c;)= max  SenseSim(S,, S,)tp* ( count  (SenseSim(S,, S,)~h)-1)
S, €Classof(c, ) S, €Classof(c;)
S, eClassof(c,) S, €Classof(c, ) (4_ 1 4)

Hrh, Classofic) R EUR Bl TE ¢ K15 XAVSEES, count (c) R E0E ]3] ¢, A
¢, IR SCRIABLEE R T+ B IR TR AN
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4522 ETFRAFBIIEMEAE R 2 mHE, B A 00E SRR A S A 1R 10 15 L
B4, Bl C S EY g RN A 2004 BRI, B4, FRATIEE HIAR HE 1A TE
(KRR AL, 58 SCPANILE 1] €1 8 C2 [RIRSORA AR ALLRE Ay
sim_m(c1, ¢) = 2 * leinea] )/ (ea] + [eal) (4-15)
Hrr, oy | ZRRDUE e PR B BT BIAN L, ciNedR [FIGE ] ¢, F e, 2[R
THPDFENES. Bl POERE “SE” 587 FRO AR M H O,
B, BN LRSS AT “57, W57 N 57 g « 57
WRIG, |SEREE R 2, SN RAE 1 Ba, sim m(SSH, )R, B
ALLRE & 0.67, Bl 2%1/3,

4.6 LI LAR 5

YRR IR 52 50 7F Inter® Pentium® 4, CPU 2.93GHz, 1GRAMAHL# 14T,
T EEEEN2.4.4.2 TifiIE, TERVEI3.6 Tk .

SF TR SN, SAEREE, Bl TSR R: H—H. (fF, &
T, k), 24MEAE) (5, %7, b)), S (FE, &7, b)), 3 MiET); B
Y. ((FE, T, AD), ZF) ((FF, I, ), 289, (76, T, £4), F#). ((1E,
WA, A7), 4 ((FF, E, 47), BF).
4.6.1 XIBAELE

X T H— A A RIOCR, 43 4.3 1507 e s B
SRR RS, R 4-5(a) Rk b im i (B R 3, FRIOREAS 0 B A7 40 7k () 42
XA, B 4-5(b)H ERAT IR 2 01X 45
4.6.2 tRALIZMEELE

H T R A PR SR L IR A, FRATT A 0 T B UL O R 1) s AL
L TR BB AN ) — A A W) DG R A s 5, T FL A AT T B A A DR
UL VLI S B RE
4621 BETRMBRFEEBRERIEEE XA b RS0 1M 4127 /] 5K
R, ETHRAMNMOREER R T, RIEIT RS, KRR T SHE
I BEAKNM =50, X XMEHRPc=0.8, ZFWEPm=0.15, MMEENE
B {ELFm = 0.98.

(1) B—HEMK R BENE “HF L7 RIAER A H— 3 10
AN2+5+3=10), RN SEARI AL AR HIEN 3 AN ERFR, Frel, N4
PRIZEREC 30 A~ ESEI T, MEVRIERBIE 256 TR, AREAEMA
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[FIE N FE(HIL S 0.9816, KT @ENEREFm, Fik&E R, @BiTHEA 23 72,
BRI S Bk 420K, IR S RanE 4-60 7K.

(@) “_ b7 XFRX I (b) “H7 IR
(a) The area of “ |- (b) The area of “47”

K 4-5 DX E 1S4

Figure 4-5 The samples of the area acquisition

R 42 H A RISC RN N R TS
Table 4-2 The data for the display of the first input

YRR | AT TS 1 AARR | AT 1 ARRR | 5 ) SR A
WAe 1 -0.19 0.18 -0.22
WA 2 0.37 0.28 -1.49
Bk 1 -0.08 -0.62 -1.45
B 2 -0.76 0.56 -0.57
Bk 3 0.65 0.79 -0.26
Bk 4 -0.50 -0.59 0.07
Bk 5 0.55 -0.53 1.35
T 1 -0.76 -0.19 -1.40
T2 0.27 -0.18 0.087
T3 -0.11 0.62 -0.14

(2) WMWK R 1E DA RIBAN LS H I8 5 4,
TREANSEAR I 7 A7 B AR LT 3 AR R IR, Bk, BAMARZERECR 15
Ao ESEREH, MEVREMRRBE 73 FACKE, MAREAEA R IE YA A B
0.9901, KT-3& NI Fm, HIEER, AT 9 B 15245807 At 5
iKWK 4-3Pr, AAALE RanE 470w .
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(a) “FHLK (b) {HFHLIE
(a) The horizontal viewpoint (b) The bird viewpoint

4-6 i — A HSC R R 5
Figure 4-6 The scene of the first input

K43 B LA DG FON DY IR TR A
Table 4-3 The data for the display of the second input

YR FR | KIS 1 AR | AP IHIG 1 ARR | w1 SR A
51 1.81 0.16 1.01
o 0.83 0.435 -1.3
Z 0.20 0.15 1.41
Sk 1.17 0.68 0.54
an 1.65 0.73 -0.82

(a) “THLI (b) fiFFIE
(a) The horizontal viewpoint (b) The bird viewpoint

4-7 A NSC R R 5
Figure 4-7 The scene of the second input
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4622 ETHPEEEEMLBEISE MNAT P REMABNA T KR, H
TIPS, PRIeIr RS, SRR EMNME 4-8. K 49k, H
LR B Y PR O R TR B 2%

Pevgraduation\ 8 \backprund, wel - Sicram
¥ e SEE BEE emw IRD S

Q O RNEAG L o fen @ 2-LE L alB 3 ] O NG fedm g 3-LF Jald8«3
A 0[]0 \gr bt s T v Rl L B 40 80 i T ket - LR
- » Coaw - g Do tEEm e s MAREAT w Dams - Googhe - > o - @ DarERm - il - MAERGE S G TR -

(a) TR (b) ALK
(a) The horizontal viewpoint (b) The bird viewpoint

Kl 4-8 25— A7 G R AR AR 807 5

Figure 4-8 The non-optimazed scene of the first input

T ="Wicro. .+ =) DK prARE LAY\ TEThEE S wi - 0E
.'.- [Txre mEe @@ e®w IR MR i

SIATHASERAE R
[ zee sma mew emw IAT emw
[T VNI PRE - JT T s T PR S —"-— |

o
&
o
-
®
®

(a) “FHLKE (b) PHHLIE]
(a) The horizontal viewpoint (b) The bird viewpoint

K 4-9 5 A RO R M AR SR B 5

Figure 4-9 The non-optimazed scene of the second input

LR 4-6FIF 4-8. [ 4TRIE A9MPALERAL AR, [ 467
B 47 RIS AT AR, BT REA AR, T 4-8FF 49885
Mg, RO ERIG, BRI T, LA, Bk, 3
TR (RAFE BB L 52 5 AR B T LS DB 103 5
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4.6.2.3 MERELLER H AT, EBA K TR PR 6, ik, XHK
ATE LA AR ) ARG . B AR IER LRSS, WAL L. BE4
WEEMEE, XEMIMPEREHTILEL, W& 4-4PT7R.
® 44 MABRIA TN SR R
Table 4-4 Comparative synthesis of our study with related works

i | DEM"ONS Multi ARCHi | MultiCAD | DEM“ONS | DEM“ONS | This paper
H | ORANOS Formes4 PLAN -GA -GA Manhattan
X [92] [104] [108] [49] [109] [29] AL
Hk
4 1 1997-1998 1999 2001 2002 2000-2003 2003 2003-2005
R
7‘; b Myt )i IEAR IEAR i *@i{%giie
: .
gh | ARfRE | AedkBILh I | AEERE | AREfRE | ARELRIE | peskElg: | AREL
B kB R giR | EBIGR | HEig R ES fi#
Y | 3D & | 3D A | 2D = | 3Dl | 3D & | 3D & | 3D
2GS bishiA & 7
3 9 6 4 6 7 5 7
| 24 BRERS |1 R 080 | 24 FPIEAT | WEdi T | 24 FOEAT | Hy i T
] /2 e RUERE
DHN-CSP CSP Branch SGA SGA S-CSP OMSGA
DHN i | #&ER FC and | AbFE20 | AbEE 300 FC ¥ FeF73 (]
Y€ WEY | B PL; BI; | bound | f&; LW | AMA;sGE | RFL ;o | AR
| FC B | ACS itk (Rl | gmFECE | 98 WA | JER SG | HRIX I
s | RFL; & | EEE | 1) 8| VIR B8 | -AC3D; | HiE (153
FBREET | GET FFP) | A% | 1K) faish FiFxBKR | LFRGEH)
FFP) H7m | Ak T + B
K FFP); BfHL | ¢ st
S FER

v CSP=ZJ 3 /£ ] /8 (Constraint Satisfaction Problem); S=%7%[f][{'](Spatial); DHN=Z7% )z
A AL F(Dynamic Hierarchical Numerical); T=Ji7 P i (Backtracking); FC=Hf % (Forward
Checking); RFL=ELSZ4>[i] 1 & (Real-Full-Lookahead); PL=%7%} [ i % (Partial Lookahead);

BJ=)5 Bk(Backjumping); CBJ=7" )& #iil(Conflict directed Backjumping); FFP=4 =0/ 56 H )
(Fail First Principle); AC = 5K —%%(Arc Consistency).

4.6.3 EIREESLE
T AR ST BB S TR 2T I R, KRR S E AR e,
A5 R SGARTRIARY « R SCRTEARE ERR)Y 1N = A8 S e

Koo Hodv (SRR MM 22,22 95, S0P OB 2.2.2.1 15, (FIX
ARG RAR)) A 4IR2.2.23 15
SEF A (R S, R R A SO B 070 2 5o TSI



o4 E SLF X E VA = 4RV B B

SRR, 5, A A RQ-D) TN, BIE SCRBLRE; AERE T ()
SCTAARD) B, A A (4-14); ERET (R SGRTEARGT AR R,
PR A K (4-14), I Classof(c) i R 0] 1 e [ T AT SR 45 v IR
S 5 o

BB ER S 402 SRR 300 BB S, B SCEEAS B BUL eSO 44
R i) 1R H R H S AT 100 S A4 IR

A5, B o FMEI 0.5; BUE B HIMEIEL 0.1; AHUREIME 6 B 1, K
s FATTAA A SO A FF G R oK

B REGR, H5E, MBS AN T K5, 58 AR
iR, R, AR NIXAM R ZOERRE, B4, BHRECERIN 1, 50,
IERECEE N 1 SJa i IESRIEbR v R R 8 R, AARas R ILE 4-5.

* 4-5 BT AR SRR R R 85 R
Table 4-5 The result on different knowledge database

W SCPE | A Gl AR | R SO ARG RERR) | AT 2005
IR ES 0.91 0.97 0.9795
P93 A2 e iR 2 ) F ZE R A AN TT I, — 38 SO R [R] SCam]
PR B 0 [F) Sanl A 2500, lan, FEATM 2005 v, NG RN C LA R
YERE R SCiml, PO & AV e [ 3G . Sl SO LR AT 2 A &R
S, AR R, Bl FEANR 2005 Y, AN CEREE” X ANIAE
WA AR FR 2] “RBE” A5 0 F R SCW], (B RAPTPIN & RS2 .

4.7 KEINE

AR AR A A AR PR 23 1) 5C F il DURE Rl 3EAT 1 044 A shaB I8t o B4,
B2 [ AR A R SRR X e R A TR AR P o oG 07 R AR, 45t
PUACDUE Ty o7 ] f 22 ) DX ST SR, DA R AT SO o 5 A2 T3 XK
KR TR R R 22 6], P T HR, T S O () PR AR 8k
DUDRFRI . AEE 2SRRI AR, WIERESAR . JTAR, (L EL
WU RS 2R AT T S B N G, 55 TR IR RS RGN R A, DL AR
PR ORFF IR 5558 o WOTVEIRIEY SeAi R i) A B, IRISEDh RE R 4t
LB, AR MES . Ba, BT RGE SRR B . S G BRSO,
TEABUE A PR S 15 SCHVBUEE R A U o 75 SCARABLEE Y -8 284055
T SCEEM AT, AU AH AU A 1 AR Lo ey e 5 108 Rl o [ I 3]
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T ARBURE A A B AL Ao ARBLEE A AR BRI AR ABURE o XA T3 AR PRAE LE
BT RIS T, FRARR SRR, IR 1251 5t LR E W 237
SRR DR

PIARIRIEE 25 0] O A PTAAL IR) G B il o A T A 2% () A AR R AN L 2 >0 &5
EHEAE LS T =g AWK B AR SR, ASCRIIMEOR R, A
SO L 00RO Ashd s B e LT BB EE S, ., b
L sh A s iR I 0 S 54T R XA A Sh RO VAR 3 T 5t AR B3l
P, RRERR T S5 e N D 22 SR AA, S35t ah Al it 17—
B AT TT S



o5 5 E BL AR SRR A S AR

H5E ETBEARE

|ll;

AR Z BB ERRE

5.1 515

H AL S A R G0 LA AR ST IR R KRG AL T ARIES
MR RGE. JET e UM TR . JEmBn 5 I R G0E T 36 T AT R
MRS, TGS EETRENREERGRE TET ARES RS,

LI LT ML 12 SRR B O T L (I SHRDLU Z 0112181
—NERE S (H 3OS Mg 203 H L3 (PMULTRANF a8t 1510 W H 8
SRR Y AMADAM™, MukerjeeE SR> M) 3R 45 MR ZBIX A4
el 37y 5 SUR A i ST R 48 IR 3 5OUARE i &3% 5t [f WordsEye R 4t
U191 M e g 31 3 ) 4 2L R [ 3 2 B R 22 gl 120 121,122,123, 128,123, 1261 ) g L
AL FE R A P G375 Carsim R Ze 1127 P8 IR LT AR TE M
SHEB RGN IMARARE

T M GE R FIES 5 . A 17 223 1) 5% 2R A T L AONALIGPY, AT LU
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Figure 5-1 Framework of conceptral model system based on spatial ontology
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(1)  class CTTSNode{ I BB 4

(2)  public:

(3)  string m_Preposition; 114717

(4)  Object m_Landmark; 115 Fx

(5)  Object m_Landject; 115

(6)  SpaceWord m_Area; R OAL PRSIV
(7)  CTTSNode* m_ LeftBrother; JPAETT ) 2 o

(8)  CTTSNode* m RightBrother; =T RSPV O ST
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(9)  CTTSNode* m_LeftMostChildren; /2455 i () dc /2 LT
(10) CTTSNode* m_Parrent; 24T R AR

(11)  public:

(12) void SetLandMarkName(string); /1% & Sbp SEARAAAE B
(13) void SetLandJectName(string); /¥ B SHASLAA AR &
(14)  void SetObjectInf(Object* bool); /B EAH I EITE ARG K,

(15) class CTTSNodeL.ist{ IR RBIE S
(16) public:
(17)  string m_Text; JAFAE— F i N SO

(18) CCilinexpand m_VRML_inExpand;//4t B A S A 1 B AR L
(19) CGiveZone m_GiveZone; 1] AN AT Y. R 43 X Ja

(20) CTTSNode *m_ForestBegin; 11RRAMR A R — R (AR T R
(21) CTTSNode *m_ForestEnd; TR S S — BB (R AR TS R

(22)  vector<CTTSNode*>m_AlINode;  //Z&AFTA I &, LU ARAR
(23) public:

(24)  void SetText(); JAFfd— RN SO

(25)  void SetCache2(); 11884 2% ) 22328 ) Js Hicdie

(26)  void WriteObjInfo(); 1143 B SEARAARAE B

(27)  void SetZone(); 1145 B 25 AN SR IV (1) 43 50X 338
(28)  void TextToVector(); I SCA A 3 BT 4 2

(29) void AddNodeToVector(CTTSNode*); /I A—" node #| vector 1
(30)  void CreatForest(); 113357 FRAR

(31)  void AddToNode(CTTSNode*,CTTSNode*); //FHf H 7 Iin 15 £

(32) void AddRoot(CTTSNode *); JAERRAR AR R AR Y g AR

(33) void AddToForest(CTTSNode *);  /AUTT sim AR
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Figure 5-2 Modeling procedure based on spatial ontology
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Table 5-1 The averages and propositions on samples

N e

ﬁg% j?i A B C D E F 3853
b

-— ES) 0% 44.44% | 55.56% 0% 0% 0% | 71.67**

" EX 0% 16.67% | 50% | 27.78% | 5.56% | 0% 59.45
LiERSS 0% 0% 33.33% | 55.56% | 11.11% | 0% | 48.89**

— B 0% 16.67% | 66.67% | 16.67% 0% 0% | 64.16™

" RY 0% 16.67% | 50% | 33.33% 0% 0% 60.83
LD 0% 0% 16.67% | 50% | 33.33% | 0% 40*
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Figure 5-3 The system scene of “Crow and Fox”

R 52 BONBREAEIE ¢ Kkt 4R

Table 5-2 The results of t-test on pairwise samples averages

P
| Y . X t HREIG | ¢ REIRK ¢ SRR | ¢ SRR
e R S R " ok "’ 3
= I Ui Ft F Ui
% i | P(T<=1) P(T<=|t])
1] 2 0=0.05 | 0=0.01 0=0.05 | 0=0.01
4
XA
i 3.6082 | 0.001 1.7396 | 2.5669 0.002 2.1098 | 2.8982
AW | 4
W& | b
" | 27391 | 0.007 1.7396 | 2.5669 0.01 2.1098 | 2.8982
W |4 | =
BT A 0.4589 0.33 2.015 3.3649 0.67 2.5705 | 4.0321
el g | ) ) . ) ) )
W& | b
) L 27916 | 0.02 2.015 3.3649 0.04 2.5705 | 4.0321
W |4 | =
* 5-3 VM H IR AR
Table 5-3 The texts for the evaluation
RAE S b's
1 2 ME3 | M4 | RES s 6 )
4 N
B | e . Bl | By | gph | RS | [89
e BT e
iR A Z = L]t I JEE
FEIE | NS | s, BasORR [89]
iR oLl H M
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