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Abstract

Nowadays, spatiotemporal data models deal with objects which can be potentially useful for wide
range applications in order to describe complex objects with spatial and/or temporal facilities.
However, the information needed by each application usually varies, specially in the geographic
information which depends on the kind of time oriented views, as defined in the modeling phase
of the spatiotemporal geographic data design. To be able to deal with such diverse needs,
geographic information systems must offer features that manipulate geometric, space-dependent(i.e,
thematic), and spatial relationship positions with multiple time oriented views. This paper addresses
problems of the formal definition of relationships among spatiotemporal objects and their properties
on geographic information systems. The geographical data are divided in two main classes :
geo-objects and geo-fields, which describe discrete and continuous representations of the spatial
reality. I study semantics and syntax about the temporal changes of attributes and the relationship
roles on geo-objects and non-geo-objects. This result will contribute on the design of object
oriented spatiotemporal data model which is distinguishied from the recent geographic information
system of the homogeneously anchored spatial objects
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Table 1. Times corresponding to geometric

properties of geo-objects.
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£ whew) ol @™ 4 slvh

t-A%GO) > <Aw:DOMX..XDOMc bt :

ATC>[<nominal>|<ordinal >|<interval>|<ratio>]

A=A AR, APEIAS A6 bet Wskehs 3

-5 SAE olle] E 29 7o) AL 4 ek

E 2. Ae)-AA ] F7E EA ol &3 A

Table 2. Times corresponding to  spatial
properties of geo-objects.
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2 2] 5 Al Az A7)
44 WA | A
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Table 3. Times corresponding to properties of
spatial relationships of geo-objects.
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27 T3 7o) Aol 4 ook
[499] 81 BAMe] weidl AR Ael-AA ek
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W P84 A% 0D < Dejrk
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relationship : Retgoud)

relationship : Rsrcos, user defined

1) ARBARRercoo) ARl w2t ek 432
Ae)-AASTCO)E Alole] $4TAE el Aoz
et 2E $4-99e 91T A4S Ml

t_topo-rales : <topo-role : GOADT, bt : ATC>

+ t_disjoint(STGO)—> <STGO disjoin: - GOADT, bt : ATC>
+ t_cross(STGO) —> <STGO: cross - GOADT, bt : ATC>

« t_intersect(STGO) —> <STGOLintersect - GOADT, bt : ATC>
» t_inside(STGO) —> <STGO, insige - GOADT, bt : ATC>

* t_equal(STGO) —> <STGO: equa : GOADT, bt : ATC>

i) ZAHBAX Rsroome) : FHIA= AT A=]-
AAE Aole) Al WA el Aoz et 2
< A%E /AL

t_met-roles : < dire-role : GOADT, bt : ATC>

« t_distance(STGO) —> <STGO, distance - GOADT, bt : ATC>
« t_perimeter{STGO) —> <STGOX_perimeter : GOADT, bt - ATC>

i) WEFAAA Rsroon) - W A Al AE-
AAE Alole] WEFAIE vehd AR o35t 722
&g 7HAlek

t_dire-roles : < dire-role : GOADT, bt : ATC>

+ t_north(STGO) ~> <STGOyjartn * GOADT, bt © ATC>

» t_south(STGO) —> <STGO_soun - GOADT, bt : ATC>

+ t_east(STGO) —> <STGO et : GOADT, bt : ATC>

* t west(STGO) —> <STGOt_west : GOADT, bt : ATC>

+ t_up(STGO) —> <STGO yp : GOADT, bt : ATC>

* t_down(STGO) —> <STGO_down - GOADT, bt : ATC>

* t1eft(STGO) —> <STGO kete : GOADT, bt : ATC>

* £ 1right(STGO) —> <STGOsgn - GOADT, bt : ATC>
iv) AFEAFA A (Rerooud) © AHEAE A AN
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t_user-role-name : <t_user-role-name : <STGOwer sotmmnes bt s ATC> [
GOADT>, bt : ATC>
slel 49) 6, 28] 734 A9 goll & H47 WA

* t_asso-role-name (STGO) ~>
<STGO, asso—Tole-name; : GOADT, bt : ATC>
* tasso-role-namen(STGO) —>
<STGO: _asso~role—namem : GOADT, bt : ATC>
« t_aggre-role-name(STGO) —>
<STGO{_asm_rOle_narml - GOADT R bt : ATC>
- t_aggre-role-name,(STGO) —>
<STGO: asso—role—namen : GOADT, bt : ATC>
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Table 4. Times corresponding to properties of
spatial  relationships  of  spatio
temporalindeperdent objects.
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class spatiotemporal geo-object class_namef{

IS-A! superclassnamesl
(generalization inheritance)

att-name;: <STGOup-narme:DOM, bt: ATC>

att-namey; <STGOu:- mDOM bt ATC>
(space-independent-attributes)

asso-role-name;’ <STGOsso-role-name-ADT, bt: ATC>

asso-Tole-namer <STGOusso-re-nanem ADT, . bt ATC>

aggre*role—namel? <STGOusso-role-name- ADT, bt: ATC>

aggre-Tolenamen. <STGOusso mle-samel’ ‘ADT, bt ATC>
(spece-independent-relationships)

sd-attri- nalm1(FMODE) + <STGOuw-ami-narret DOMy X... X DOM, bt: ATC>

sd-attr- name(FMODE) :  <STGOuw-sttr-namet: DOMy X .. XDOM,, bt: ATC>
(space-depending-attributes)

shape ! <STGOgype" ODOM, bt: ATC>

location : <STGOrion(DOM, DOM) [coordlnate 'ICDeC] bt: ATC>
size | <STGOg,e measurement unit)

orientation : <S’IGOmmmum DOM[radian], bt ATCS

(geometric properties)

1) ternporal topological relationships
'CdlSJOmt <S%0Ldjsjoint: AUF bt: ATC>
t_crosst <§ aoss:GOADT, bt: ATC>

t_intersect: <STGO; .
t_inside: <Smns|de GOADT bt ATC>
t_equal: <STGO, bt: ATC>
2) termporal metric rguaéonshlps
t_distance: <STGOt_distance:GOADT, bt: ATC>
t_perimeter: <STGOt_perimeter:GOADT, bt: ATC>
3) temporal direction relationships
t north <S  north
ek SEOT
t_east: eastr
t_west <STGO, yesx'GO.

t_right: <S df edreltl , Dt
temporal user definy ationship
asso—role name;: <STGOusso-roje-namet”ADT, bt: ATC>

4

asso-role-namen <S"IGOassomxemmAUI‘ bt: ATC>
aggre-] role namer <5 TGOkssor re-namd- ADT, bt ATC>

aggre-role-namey; <STGOsso- rlenanen- ADT, bt: ATC>
(spatial relationships)

3
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class spatiotemporal geo—object &t

{t-location : <location : (real, real)[$173 5], bt : ATC>;
t-shape : <shape : point, bt : ATC> ;

t-size 1, <size :reallmi], bt : ATC> ;

t-orientation : <orientation : real[radian], bt : ATC> ;
t—soil type : <soil type : char[nominal], bt : ATC> ;
t-temperature : <temperature : intfinterval], bt : ATC>;
t-humidity : <humidity : intfinterval], bt : ATC>;
t-salinity : <salinity : intlintervall, bt : ATC>;
t-disjoint : <disjoint : Z7], bt : ATC>;

t-managed : <managed : Person, bt : ATC>;>;}

class spatiotemporal geo—object ZA)

{t-location : <location : (real, real)[17=], bt : ATC>;
t-shape : <shape : point, bt : ATC>;

t-size :, <size : reallmn], bt : ATC>;

t-orientation : <orientation : reallradian], bt : ATC>;
t-soil type : <soil type : char[nominal], bt : ATC>;
t-temperature : <temperature : intlintervall, bt : ATC>;
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t-humidity : <humidity : intlintervall, bt : ATC>;
t-salinity : <salinity : int[intervall, bt : ATC>;
t-disjointed : <disjoint : P&}, bt : ATC>;
t-managed : <managed : Manager, bt : ATC>; > ; }
class nongeo-object Manager

{name : interger ;
t-address : <address : string, bt : ATC> ; }

a2 1. SAduAste] ket Azt xe-AA Fa
2 27]49)
Fig. 1. Spatio temporal geo-object class schema

based on attribute versioning.
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Fig. 2. Class schema representing bitemporal time

and spatio temporal attcibutes.
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Fig. 3. UML model of geo-objects of a clam and a
blue crab based on attribute versioning.
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Table 5. The representation by combinin spatial
concepts with temporal concepts.
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Table 6. Comparison of models if geometric
properties and spatial relationship roles

support or not.
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