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2, Fig 1 AnObject- oriented Satio-
temporal D ataM odel

Date Time Datetime

T. TimePoint-= Date|Time|Datetime
T- TimePeriod = [Starttime Date, Endtime Date] |[Startt'me‘ Time, Endtime Time] |[Startt'me‘ Datetine, Endtime
Datetime]
T- TimeElement= {T- T imePeriod}

S CoordPoint-= [x: Real [N umber, y: Real [N umber]
S Node= [Node_Id: Number, Coordinate S CoordPoint]
S Arc= [Arc_Id: Nunber, Coordinatel: S CoordPoint, Coordinate2: S. CoordPoint, , Coordinaten: S CoordPoint , L eft-
node Id: Number, Rightnode Id: N umber, L eftpoly- Id: Number, Rightpoly- Id: N umber]
S EntityPoint-= [Entity- 1d: Number, Coordinate S Coord Point, U ser- Id: N umber]
S EntityL ine= [Entity- Id: Number, Arc Idl: Number, Arc. I1d2 Number, , Arc Idn: Number , U ser- Id: Number]
S EntityA rea= [Entity- Id: Number, Arc Idl: Number, Arc. Id2 Number, , Arc ldn: Number , U ser. Id: Number]
S. EntityComplex-= [Entity- Id: Number, Object- Idl: Number, Ojbect- Id2 Number, , Object- Idn: Number , Us

er- Id: Number]

ST. CoordPonit-= [Coordinate S CoordPoint, t: T. TmePoint |t. TimePeriod [T- TimeElement]

ST. Node'= [Node S Node, t T. TmePoint|T- TimePeriod [T- TimeElement]

ST-Arc~= [[[Arc Id: Number, Pointl: S Coord Point, Point2z S CoordPoint, , Pointn: S CoordPoint ], t1: T-
TimePoint], {[L eftnode Number, t2 T- Time Point]}, {[Rightnode Number, t3: T- TimePoint]}, {[L eft-
poly: Number, t4 T- TimePoint]}, {[Rightpoly: Number, t5 T- TimePoint]}] |[[[Arc Id: N umber,

Pointl: S CoordPoint, Point2: S CoordPoint, , Pointn: S. CoordPoint ], tL: T- TimePeriod], {[L eftn-
ode Number, t2 T. TimePeriod]}, {[Rightnode Number, t3: T. TimePeriod]}, {[L eftpoly: Number, t4
T- TimePeriod]}, {[Rightpoly: Number, t5 T- TimePeriod]} ] |[[[A rc- Id: Number, Pointl: S CoordPoint,
Point2: S CoordPoint, , Pointn: S CoordPoint ], t1: T- TmeElement], {[L eftnode Number, t2 T-
TimeElament]}, {[Rightnode Number, t3: T- TimeElenent]}, {[L eftpoly: Number, t4 T. TmeElement]},
{[Rightpoly: Number, t5: T- TimeElement]}]
ST- EntityPoint = [{[EntityPoint: S EntityPoint, t: T- TimePoint]}, {Resurce Entity- ids Number}, U ser- Id:
N umber] |[{[Entity Point: S EntityPoint, t. T- Time Period]}, {Reurce- Entity- ids Number},
U ser- Id: N umber] |[{[Entity Point: S EntityPoint, t: T- TimeElanent]}, {Reurce- Entity- ids
Number}, U ser- Id: Number]
ST- EntityL ine**= [{[Entity Line S EntityLine, t T- TimePoint]}, {Resurce Entiy- ids Number}, U ser- Id:
N umber ] |[{[EntityL ine S Entity Line, t T- TimePeriod]}, {Resource Entity- ids Number},
U ser- Id: Number] |[{[EntityL ine S EntityL ine, tt Time Element]}, {Rewurce. Entity- ids
Number}, U ser- Id: Number]
ST- EntityA rea-= [{[EntityArea S EntityArea, t T- TimePoint]}, {Resurce- Entity- ids Number}, U ser- Id: Num-
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ber] |[{[EntityA rea S EntityArea, t T- TimePeriod]}, {Resource- Entity- ids Number}, U ser- Id:
N umber] |[{[EntityA reax S EntityArea, t T- TimeElement]}, {Resource Entity- ids Number},
U ser- Id: Number]
ST- EntityComplex-= [{[EntityComplex: S EntityComplex, t: T- TimePoint]}, {Resurce Entity- ids Number}, U s
er- Id: Number] |[{[EntityCornp|ex: S EntityComplex, t: T- TimePeriod]}, {Resurce- Entity-
ids Number}, User- Id Number ] | [{[ EntityComplex: S EntityComplex, t T-
TimeElenent]}, {Resurce- Entity- ids Number}, U ser- Id: N umber]

: a /

S Coord Pont: getx (), gety (),

“+ setx (), sety ()
( ) *( n) - ( - ) S Node getooordpoint (), setcoord-

, point ()
S Arc getstartnode (), getendnode
( (), getvertice(), setstartnode(), setendnode(),
) Ble ] setvertice()
N S S Polygon: getarcs(), setarcs()

LT : S Entity Point. getcoordpoint (),

BNF o setooordpoint ()
S Entity L ine getfirstnode(), get-
lastnode(), getarcs(), setfirstnode(), setlastn-

ode(), setarcs()

3 S Entity A rea. getpolygon (), get-
centroid (), setpolygon(), setcentroid()
1, : S Entity Complex: getentities(),
A -A) (S Setentities()
-9) (T-T) A-SA- b
T S-A S-T T-A T-9) S Arc getlength()
1 S Polygon: getlength(), getarea()
Table 1 Classification of Operators by Content of D ata S Entity L ine getlength ()
S Entity Area getlength (),
A -A A-S  A-T getarea()
S-A S-S S-T
T oA T.S  ToT ¢
5 In- window s(), In- Circle(),
' ' In- Polygon(), A t-Location(), Near- to()
(
) ( d
) ( L
A A S ) (xx (Obj1, Obj2))
5 (xx Obj1,?))

Table 2 Classification of Operators by N ature of D ata

: disjoint, meet, overlap

A —A A—S cross, in
S—A S-S . east, west, uth,
31 A -SA north over, below (front, after, left, right, up,
dow n)
' . near, far
e
32 S-S . buffer ()
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s intersect(), union(), difference()

S Coord Point: moveto ()
S Node delete(), add()
S Arc lit(), merge()
S Polygon: lit(), merge()
S Entity Point: moveto (), appear
(), disappear()
S Entity L ine 9lit(), merge(),
appear (), disappear ()
S Entity Area 9lit(), merge(),
appear (), disappear ()
S Entity Complex: separate(),
composite(), appear(), disappear()

33 T-T
a /

Date getcurdate (), getyear (), get-
month (), getday (), dtoc(), securdate(), se-
tyear (), setmonth(), setday (), ctod()

Time getcurtime(), gethour(), get-
minute, getsecond (), ctot (), setcurtime (),
sethour(), setminute, setsecond(), ttoc()

Datetine getcurdatetime(), get-
date (), getyear (), getmonth (), getday (),
getcurtime(), gethour(), geminute(), getsec-
ond(), setcurdatetime(), setdate(), setyear(),
setmonth (), setday (), setcurtime(), sethour
(), seminut, setsecond(), dttoc(), ctodt()

T- Time Point: getdate(), gettime
(), getdatetime(), setdate(), settine(), set-
datetime(), temporalordering()

T- time Period: getstarttimepoint
(), getendtimepoint(), setstarttimepoint(), se-
tendtimepoint (), extendintervaltotimepoints(),
Shrinktimepointstointerval (), temporalordering
0

T- Tme Elenent: getstart-
timeinterval (), getendtimeinterval (), getstart-
tmepoint (), getenditimepoint (), setstarttime-
point(), setendtimepoint()

1997
h
T. Time Period: duration ()
T- Time Elanent: duration ()
c
( T-A T-9)
d

: disjoint (), meet (),
overlap (), crossin()
. last(), next(), before
(), after()
: earlier(), later()
( ) TA -TA TS-
TS
/ : get-
valobject (), getvalidtime(), setvalobject (), set-
validtime()

T, A -S
- - (
)
T S-A
- - (
)
s/ A, /
T-A/T-S
: / ;
, / ;
s/ A, /
AST/S-T
/ , /
/ A—A/S—S
/ (
) : / (
) :
4

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



3 : 233

tion Systens, 1995, 9 (1): 7 24
( ) 4 WorboysM F, Hearnshav HM , M aguireD J Ob-
( API ) , ject-oriented Data M odelling for Spatial D atabases
Int 1 Geographical Information Systens, 1990, 4
(4): 369 383
5 WorboysM FE A Generic M odel for Planar Geo-
graphical Object Int 1 Geographical Information
Systams, 1992, 6 (5): 353 372
6 Edwvards G, Gagnon P, Bedard Y. Spatial-Temporal
) Topology and Causal M echanisns in T me-Integrat-
, ed GIS. From Conceptual M odel to mplementation
Strategies, 1992: 842 857
7 Cheng T, Wolfgang K, RobertA. Coupling GIS and
Envirormental M odelling: the Implications for Spa-
tio-Temporal DataM odelling ISPRS, V ienna, 1996
(B3): 849 856
8 ,

1 Langran G Time in Geographic Infomation Sys
teans Taylor & FrancisL td, 1992
2 ,
GIS , 1996
3 PeuquetD J, DuanN. An EventBased Spatio-Tem-
poral DataM odel (ESTDM ) for Temporal A nalysis

,1997, 22 (2): 96 101
9 FegeasR G, CascioJL, Lazar RA. AnOverviev of
FIPS 173, The atial Data T ransfer Standard Car-
togragphy and Geogrgphic Information System, 1992,
19 (5): 278 293

of GeogrgphicalData Int J Geographical Infoma-

An ODbject-or iented Spatio-temporal DataM odel

ShuHong' ChenJun® DuDaosheng® Zhou Yonggian®
1 (N ational L aboratory for Information Engineering is Surveying, M apping and Remote Sensing,
W TU M, 39L uoyu Road, W uhan, China, 430070)
2 (N ational Geometric Information Center, 1BaishengV illage, Zizhuyuan, Beijing China, 100044)

Abstract In this paper, some basic ideas of designing a Patio-tanporal data model have
been presented from two agects of storage management and description of gatio-temporal
samantics M eanw hile, gatio-tenporal object types and its data structure, gatio-tanpoal
operators about an object-oriented patio-tamporal datamodel has also been presented

Key words gatio-teanporal datamodel; gatio-tanporal sanantics object-oriented; atio-
temporal composite; tenporal object algebra

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



