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An Event-centric Object Oriented Spatio-temporal Data Model

LIN Guang-fa FENG Xue-zhi WANG Lei DU Jin-kang
Department of Urban & Resources Science Nanjing University Nanjing 210093  China

Abstract Rather than a mathematic approach the intrinsic changing law of spatio-temporal phenomena of the real
world should be concerned to attack the temporal problem in GIS. The event is a fundamental factor that results in
data’ s change. But each event only affects the data within a certain range which is intrinsically corresponds with
the cohesion between object properties. And the cohesion determines the object granularity to be marked with time.
To find a balance between data redundancy and system complexity the law must be complied with in designing a
spatio-temporal data model. According to this point of view the paper analyzed several existing typical spatio-tem-
poral data models and discussed a few correlative questions briefly. And then proposed an event-centric object-orient-
ed spatio-temporal data model. In an application example of real estate information system the model is proved to be
good for establishing a foundation for further study of model-abstract prediction and decision-making.
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Fig.4 The chain among events of road building houses breaking and rights changing

75

4
@
4.1
) 4.2
2 @)
®) 4.3
2
2
Tab.2 The definition of real estate events
301 401
302 408
401 501
405 2 408 401 501
504 2
4.4
Arc/Info 8 3 @
geodatabase 2 &)
5
e M&GES | AR =
‘Epsw2000 | | ArcView | |45 ArcAnfo 8 i ®)
LT
s || it E et
Oracle 7 Oracle
5

Fig.5 The structure of real estate information system



76

10

EGENHOFER M J et al. Progress in Computational
Methods for Representing Geographical Concepts ] .
IJGIS 1999 13 8 775-796.

WANG Xiao-dong CUI Wei-hong. Implementation
of Digital Earth’ s Spatio-temporal Dimensions J .
Progress in Geography 1999 18 2 147-152. in
Chinese

PEUQUET D J DUAN N. An Event-based Spatio-
temporal Data Model for Temporal Analysis of Geo-
graphical Data J . 1 JGIS 1995 9 1 7-24.
PEUQUET D J. Time in GIS and Geographical Da-
tabases A . Geographical Information Systems C .
New York John Wiley & Sons 1999. 91-103.
HORNSBY K EGENHOFER M J. Identity-based
A Foundation for Spatio-temporal Knowl-

I'J GIS 2000 14 3

Change
edge Representation J .
207-224.

CHEN Jun CHEN Shang-chao TANG Zhi-feng.
Representing Temporal Attributes in GIS Using Non-
INF Approach J . Journal of Wuhan Technical U-

niversity of Surveying and Mapping 1995 20 1
12-17. in Chinese
HUANG Ming-zhi ZHANG Zu-xun. NINF Rela-

tional Basis of Spatio-temporal Data Model J . Acta
Geodaetica et Cartographica Sinica 1997 26 1 1-
6. in Chinese

SHU Hong CHEN Jun DU Dao-sheng
Object-oriented Spatio-temporal Data Model ]

et al. An

Journal of Wuhan Technical University of Surveying
and Mapping 1997 22 3 229-233.
GONG Jian-ya. An Object-oriented Spatio-temporal
Data Model in GIS J . Acta Geodaetica et Carto-
graphic Sinica 1997 26 4  289-298.
CHANG Zheng CHEN Jun DU Dao-sheng. Cadas-

tral Spatio-temporal Database Organization and Query

in Chinese

in Chinese

Based on Properties of Land Subdivision J . Journal
of Wuhan Technical University of Surveying and

Mapping 1997 22 3 216-221.

in Chinese

11

12

13

14

15

16

17

18

19

20

21

22

23

31

YUE Yan-fen CHEN Jun. Organizing Spatio-tem-
poral Data of Land Subdivision with Temporal Land
Parcels J . Journal of Wuhan Technical University
of Surveying and Mapping 1997 22 3 222-228.
in Chinese
JIANG Jie CHEN Jun. Event-based Spatio-temporal
Database Design for Land Subdivision System J .
Acta Geodaetica et Cartographica Sinica 2000 29
1 65-70.
CHEN Jun ZHAO Ren-liang. Spatial Relations in
GIS A Survey on Its Key Issues and Research

in Chinese

Progress J . Acta Geodaetica et Cartographica Sini-
ca 1999 28 2 95-102.
GUO Da-zhi YANG Wei-ping HAN Guo-jian. A
Spatial and Temporal 4-D Data Model for Mine GIS
J . Acta Geodaetica et Cartographica Sinica 1993

22 1 33-40.
WORBOYS M F. A Unified Model for Spatial and

in Chinese

in Chinese
Temporal Information J . The Computer Journal
1994 37 1 26-34.

ZHANG Shi-chao. Temporal Database Review J .
Computer Science 1992 19 3 37-49. in Chi-
nese

TANG Chang-jie. The Achievements
and Future Work in Temporal Databases J . Com-
puter Science 1999 26 3  63-65.
WANG Zhi-jian ZHAI Cheng-xiang XU Jia-fu.
Study on the Basic Concepts of Object-oriented J .
1992 19 4 13-17. in Chi-

Deficiency

in Chinese

Computer Science
nese

LU Ru-gian JIN Zhi CHEN Gang. Ontology-ori-
ented Requirements Analysis J . Journal of Soft-
ware 2000 11 8 1009-1017.
LANGRAN G. A Review of Temporal Database Re-
search and Its Use in GIS Applications J . I J GIS

1989 3 3 215-232.

ZHANG Wei GONG Jian-ya. Object-oriented Data
Model for Complex Feature in GIS J . Acta Geo-
293-

in Chinese

daetica et Cartographica Sinica 1995 24 4
300.
HE Yan-xiang ZHENG Zhen-mei SHI Shu-gang.
M . Wuhan Wuhan U-

in Chinese

Object-oriented Database
niversity Press 1995. 13. in Chinese

ZEILER M. Modeling Our World The ESRI Guide
to Geodatabase Design M . California ESRI Press

1999. 1-21.



