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Fig 2 An example of categorization hierarchies
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Fig 3 An example of entity hierarchies

ML LG T LR TH 3 RKIERTA
[ by B 2R AR, )3 5 A A A AL SR R A A7 12 4
M A A EA R, e E ) J o MR R AR
A 25 A BP9 L8 T 9 AL 4 /Y 8130 5 s (BT O Atk
IAEAT B X Sl o B A8 [ 84 2% 3 R B G4 2 i ),
ZHEAEE R BN T H R

(O PR &R, S RA RSk,
EARREEEG S TEREXLE., HERERME
BT IO R B X FIRR A . H R R SRR B AR
EVEM — St R A ERA R L, B 3, W
A% D% B IAREEZRESET AZN.

Stk oy IE B aT DL — A A A B SRR R
R . REAAR A R b B E] 7 AR S BT A S
PR A 2 A5 HRCT A DT 2 AR B oy JE MU R A Y
FIRE, e S AEHTRAX LX 21X 3
SFR-MEEXA MK LX 2X 32 —-MAS
KE, AER CISET LBy EAR, Lk =%
TR A U FE T AN (R R S R ) Y — Bl S
FZMEA—BRMRER A G RAZTERA . K%
PRIF JZ BT N0 B AE B R A7 Bk a5 Al N TR =
YOS B R 7 f e 2RO BE S (K] T R 5 B8 N e At X
A TR RO B 23 8] o3 M F ke SRS 3 S 85 . RO AT HE
BEAT 73 A b SR S T 18 the S0 G2 AR A RO 1Y 3t B
Sk, REM B CREANER NE X B E 5%
B B e 2R S HE B R S AR A BR A Sk
3 V2 0] LUAR v R4t £ BRORH 5 M B S S BT ok SR SR

i H T SR HAE Y R S b b T A R R
RE AN R SR, B & 3, o) A pe SR AY X
ZREN AN FEMNFELTEEHER TEAX L
X 2,X 3\X LB B CHIIEZA #iFh Ik Y Hh 2
SR A A BT IX LR E R E R I
e EX 2 X A CHII A,

4 TN B R T R A
41 ReBELnR

BT ERMRINANE S04 G ISE I Jo B A A
W L AU SRR SR A BRI GEAE )
Fe Sk 5 PR BB BT G R (B D),

4 GISHE T AL A5

Fig 4 Tihe logic structure of GIS data metam odel

S B HL SR SR A s ] AHR 2 v B —
PRIRFER X R E G IC H AR AL 55 7 22/ S 4R JL AT



EARE Ell

B8 LT H B AR G ISEUHE JT BEAL B 5 587

R B PERA SERY A M. A R SRR KA
SR B 1 SCAT SR ) B 38 o8 & a5 2y = G
B, B SAR A B 2y J2 o0 AR, KA AT L B
SEPR SR LENAYSC AR ROR — > HUER S8 R AT DL Xt R
2 SR BR S X o B 5 SR B AR T G Y
SRR TG SCXE R, S AAE R 2 A B SE R
28 TRUARS i S S N 0 R R ] SORE K B T
Xt X R S S AT S Y R T OB ) 22 B B Sk B
HI T B/ 22 RE LERIE, SEPR B 255 i 5 S ik
2 L1 SC & Al AYE N — PR &R 51 25 4 B A7 75
B AT DA 7S SO T B 7 i A Hb B S PR 25 b o
fa & Rk,

42 AR

F AT 0 2R b PR S PR A B SR AR T A L PE R
TR Ay FRC SIS RUARS 5 s R R 5 AR TE T R P R A
SEBUXTRL G TT AL B AR AR R DL R A RS R R Y
BB SR R DA SRR T R R 2Oy ML
PRI E— ik,
* 1 MG
Table 1 The description of entity

Object ID (Unique)

Properties(Py, Py, ==+ P )

I B Ak

G eom etry D escrip tion

X R TR Y B R 2 WS AT
T8 18] 73 JE W Y 4 T SROR

e Xt B B L A SR O — ), T
Object ID KR, 03 758 H AL 92 fk Oy iR
A

Geobottom Type

Direct Parent Entity

JT R R B T SRR (00N, 0
FRZ R Sy 9 A

HET AL TTUH Object DS
kKR

Number of DCES

Collection of DCES

# 19, Geographical bottom type#§ [] 31 B SZ &
X 26 R AR o T OB BE e K B ER S, J 3 EE O 2
Xt SEPR gy J= G5 A R R, P DCES 2 Direct
Children Entities A1 5 ,

% 2, DMES & Direct Mapping Entities i 1]
E, Numbers of DMES 1 Collection of DMES ) 7% 1£
FE A O 2 FATTAE Dy 92 A 4 2 P S RN, A AR B AR
RET o LUE SRR T Y SO SR R 5
A S5, E BN S H B S ALY RS A B SR
A RE X R A, Bk b, Z A5 0E B R BRIl A
LeSTORATREAR T T E A o PR Y, U E
ok bR RS B AR A T S A A PR R,

*x 2 MIEREFR
Table2 The description of geographical type

b PR IR A R R L SRR AE A A R A

Type Name (Unique) . N
- N

o PR 2 RUBR R A2 25 18] BOHE AR R A

Type D (Unique) KR v T 2 R A o —

R R S IR Hh SRS
BBl A

Type D escrip tion

IR A AL A AR FE L Type D B

S - ord i 3 . s N
uperoxtmate WP | g s g R A 2 Sk H B 2% (]

Numbers of sub-types | 1% i B 28 A 1 2K A %4 H
. . . TRBES RETREM Type DES
Collection of sub types EFFI

PR FOR B IR TR R L

Grade Granubriy | p o @ 0% R AN 0 2R

BLH A Y% 26 ALY M B S fR BB O

Numbers of DMES 1 S "5 i iy 50 26 70 5, 1 45 0 o7 0 92 1

BRIV OZ B M B SR A T

Collecti fDMES N N
ofection o O STESTIREE PO E oS

S HiwHRY

N TAE GISTERAT ALY 73 M7 A0 e 5 Hh A 45 e K
f 78 70 5 K U R B A R B R R T v N
G ISH 4 A 780 0 25 41, A JF F b B S 4 114 i 3R A0 2
ZURrE BT A B gy XA S Bt 5 T B
fif R4 2 A SO ok ok BN BN R B A BT R S
G IS B4 A58 0 R 28 A 5C 1 5 IR AR WA S 30 JF1 45 A
A I3k SE AR 4 ) R b B S R Y BLIRREA L AE
MSRINFIE Shik — 22 o M B9 2 fifh B M3 GISEdE
JCRA, TR S S AT RS .

V2B HE O AR A R S PR R B R A R 2
J& YA A 5 SR A TR SO R oy O — 7 e R T AR
G GISHRIE B E SCHE SCRY R & o5 — J7 Tl 2 52
PRbR UK 2R H R 8 0A 55 28 R SCIBE, AT LA Sk BE
TREAR 1 AN (7] J2 W T SR IR B R E) — i R R
MRAM B Gl 2T B R )R SR A S &M
[e] J= S (] B 21 6 5 A 1 1 SR RS 7T LS B AR
fe] O 3t B 73 it R ke SR BT 5 AH O {8 R R SR B

BT HRE BN # G ISE AL, 2
AR B rb o B S B R S BT A R R AR A A
it ERAENE L, TR HE LA R
AL, IR AT AR B MIT RS E., T2
B 5814 B a0 T AT BV 1Y SR L & 4, O B 1T 5 41 36
UEAN I3 AT s H SR A A A T8 — A G IS LR KL Al Y
=,



88 bt & ES 1% % 9%
Querying[ A ]- Roost J N Schek H, W idmayert P. 1G1S94:
% % 3‘[ F*ﬁ (References) Geographic Infomation Systems|[ C]. Berlin: SpringerVerlag

1994 59— 69

1 » Liu Y, 3 5 IS~ Princip les 3 s
(1] Wulo LinY, Zhang } etal GIS™ Principles Methods and [10] LeungY. KeungK S He JZ A Generic Concept-based Object

Applications[ M ]. Beijing Science Press 200L [BE4¢, X Hi.
KESE. WEER RS RE, EMYA (M ] da: R
F A, 2001 ]

[ 2] FangY. Zhou CH. JingG F» etal Research of4th Generation
G IS Software[ J]. Joumal of Image and Graphics 2001, 6 (9):
8L7— 823 [Jr#h, IR, 5 5% K %, SN GISER M HF %
[1) HEELETEEMR, 2001, 6(9): 817— 823 ]

[ 3] TangA Y, AdamsTM. Usery E L. A SpatialDataM odelDesign

oriented G eographical Infomation System [ J]. Int }
Geographical Infomation Science 1999, 13 (5): 475— 498

[11] Egenhofer M, Mark D M. Naive Geography[ A ]. Frank A,
Kuhn W. Spatial Infomation Theory~ A Theoretical Basis for
GIS Intemational Conference COSIT 95[ C ], Lecture Notes in
Computer Science 988 Berlin: SpringerVerlag 1995 1— 15

[12] Lloyd R. Spatial CognitionGeographic Environments [ M .
Domdecht Kluwer Academ ic Publishers 1997

[13] Open GIS consortim. The OpenGIS™ Abstract Specification
[M ] (Version 4). 1999

for Feature Based G eographical Infomation Systems[ J|- Int }

Geographical Infomation Systans 1996, 10(5): 643— 659
[4] ChenCS HelB StudyofGIS ConceptualM ode Design forG IS

Data Sharing[ J]- Joumal of Remote Sensings 1999, 3 (3):

230— 235 [BRE AL MTEEFR. T 19 G IS I 52 (4 A S i AL

BRI [J) B 1999, 3(3): 2307 235 ] Geographical Space [ J]. Int } Geographical Infom ation
[ 5] Fonseca F. EgenhoferM. Agouris P, etal Using Ontologies for Science 1999, 13(8Y: 747— 774,

[14] Mennis J . Cognition & Semantic database Representation in
GIS[D]. Pennsylvania State University USA. 2001
[15] Mark D M, Freksa C. Hirtle S C. et al Cognitive Model of

Integrated G eographical Infom ation Systems[ A ]. Transactions in
GIS[C], 2002, 6(3): 231— 257

[ 6] BishrY. Overcoming the Semantic and O ther Barriers to GIS
Interoperability[ J]- Int } Geographical Infomation Science
1998, 12(4). 299— 314

[ 7] MennisJL PeuquetD } Qian L J A Conceptual Framework for

[16] Paivio A DualCoding Theory: Retrospect and Current Status
[J]- Canadian Joumal of Psychology, 1991, 45 (3): 2556—
287.

[17] Smith B. Mark D M. Geographical Categories An Ontological
Investigation[ J]- Int } Geographical Infomation Science
2001, 15(¢(7): 591— 612

Incorporating Cognitive Principles into Geographical Database 18] BishrY, Punt H. Kuhn W, et al Probing the Concept of

Representation [ J]. Int } Geographical Infomation Science
2000, 14(6): 501— 520

Infomation Communities— A first Step Towards Semantic

Interoperability{ A |- Goodchild M. Egenhofer M. Fegeas R et
[ 8] SeitzK, Turley J] Cognition of Geographical Infomation[ R J.

UCGIS 2002
[ 9] Pigaux P, Scholl M. Multiple Representation M odeling and

al Interoperating G eographic Infomation Systems[ C |, Bosten:

K luwer A cadem ic Publishers 1999: 55— 69

Research on G IS Data M etat odel Based upon G eographical C ogn ition

1 . .1 ! 1 2
WU Lun, WANG Xiaoming: GAO Yong, LIU Yu, SHIW en-zhong
(L Institute of Ranote Sensing & GIS Peking University Beijing 100871, China;

2 Deparment of Land Sureying and Geo-infomatics The Hong Kong Polytechnic Un iversity)

Abstract It is necessary to integrate the theories and methods of commonsense geographical cognition with the data
model and data organization of GIS in order to fully dig the potentials of analysis and decision-supporting of GIS in different
fields It helps to make the description and organization of geographical entity more acceptable understandable and
suitable for people’ s conmonsense thinking methods and habits In this papes the commonsense cognition activities
related to data model and organization of GIS is divided into three specific parts categorization hierarchies entity
hierarchies and the detailed descriptions of geographical entities by way of analysis of geographical cognition process On
the basis of further analysis for relevant cognition activities we create GIS Data Metamodel to guide the conceptual
modeling and computational mplementation The GIS Data Metamodel not only overcomes the atiribute based defining
semantics disadvantage of traditional GIS but also realizes the semantic representation of geographical data of different
levels and the representation of semantic relationships among different data through the mapping between Categorization
tree and descriptions of geographical entities It is feasible to extract the infomation effectively for the application of
different scale |, analysis and decision-support based on,the inclusion relationship of entities between upper and lower levels
and the combination relationship of same level entities

Key words geographical cognition; data metamodel GIS



