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Ontology-aided qualitative spatial relation description and

reasoning mechanism

MA Leidei LI Hong-wei LIANG Ru-peng LI Li
( Institute of Geospatial Information Information & Engineering University ~Zhengzhou 450052  China)

Abstract: This paper imported the ontology theory to study spatial relation for realizing the geographic information sharing and
interoperability. It constructed the spatial relation description model according with the concept of geo-ontology. It established a
spatial relation ontology instance base based on region traffic and scenery data of Henan province. Self-efined and expressed
spatial relation reasoning rules. Designed a qualitative spatial relation reasoning frame based on ontology and an did experiment
for reasoning correspondingly combing with application instances. It validated effectively the feasibility of spatial relation rea—
soning mechanism.
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a) OWL :
(owl: TransitiveProperty rdf: ID =" NTPP" ) //" " °
(owl: inverseOf) NTPP DC.EC PO

(owl: TransitiveProperty rdf: ID =" NTPPi" /) NTPP[ TPPi NTPP TPP
(/owl: inverseOf)

(rdfs: range rdf: resource = " #GeoFeature" /)
(rdfs: subPropertyOf rdf: resource = " #topologicRelation" /)

(rdfs: domain rdf: resource = " #GeoFeature" /)

T, TPP(X Y) A DC(Y Z) — DC(X Z)
(/owl: TransitiveProperty) T, NIPP(X Y) A DC(Y Z) — DC(X Z)
NTPP domain  range T, NTPP(X ¥) A EC(Y Z) — DC(X Z)
GeoFeature NTTP NTPPi ( tran— T, NTPP(X Y) A TPP(Y Z) — NTPP(X Z)
sitive) o T, TPP(X Y) A NTPP(Y Z) — NTPP(X Z2)
OWL o
b) OWL : i
(owl: TransitiveProperty rdf: ID =" SE" ) //" " TPP,(X ¥) A NTPP.(Y Z) — NTPP,(X Z)
(rdfs: range rdf: resource = " #GeoFeature" /) .
(rdfs: domain rdf: resource =" #GeoFeature" /) 2) TPP,( X ¥) — TPP( ¥ X) ( )
(rdfs: subPropertyOf rdf: resource =" #directionRelation" /)
. b) NTPP,( Y Z) — NTPP( Z Y) ( )
(owl: inverseOf) !
(owl: TransitiveProperty rdf: ID =" NW" /) ¢) NTPP(Z ¥) - TPP(Y X) ( 1)
Uowl: inverseOf) d) NTPP( Z X) —»NTPP,( X Z) ( )
(/owl: TransitiveProperty)
c) OWL :
(owl: ObjectProperty rdf: ID = "near" ) //" "
(rdfs: range rdf: resource = " #GeoFeature" /) F, E(XY)ASE(Y Z)—> E(X Z) SE(X Z)
(rdfs: domain rdf: resource = " #GeoFeature" /) F, NW(X Y) A NW(Y Z) > NW(X 2)
(rdfs: subPropertyOf) D, far(X Y) A\ veryfar( Y Z) — veryfar( X Z)
(owl: ObjectProperty rdf: about = " #distanceRelation" /) D, near(X Y) A moderate( Y Z) — moderate( X
(/xdfs: subPropertyOf) 7) far(X Z)
(/owl: ObjectProperty)
2 SWRL
2.1 (Jess) ( SWRL) 2.3
Jess Java CLISP o ( 2)s
CLISP Jess OWL SWRL

° OWL SWRL
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b) a) OWL
Jess o
b) Jess SWRL
Jess o
a) SWRL o
b)  SWRL Imp ( head)
( body) SWRL  Atom.,
c¢)  SWRLAtom Jess (
SWRLRuleEnginBridge ) Jess
Jess
OWL o
Protégé 3. 4. 8 Protégé—
OWL  SWRL
Jess Visual Studio 2008 . Super—
Ojbects 6.0
a) OWL
Protégé 3.4.8 3
o OWL
OWL :
(Railroad rdf: ID =" ")

(RailroadName

rdf: datatype = " http: / /www. w3. org/2001 /XMLSchema#string" )

(/RailroadName)
(PO rdf: resource = "# "/
(PO rdf: resource = "# "/
(PO rdf: resource =" # ")
(PO rdf: resource =" # ")
(PO rdf: resource =" # ")
( FeatureID rdf: datatype = " http: //www. w3. org/2001/

XMLSchema#int" )
201001 {/FeaturelD)
(/Railroad)
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b) SWRL
SWRL S, City( ? x) A Scenery(?y)
A Railroad( ? z) ANTPP(?y ?x) APO(?z ?x) — Through(?
z?y)( 4) y x
x
Yo
SWRL Rules .} & BERe0
Ennil Name | Expression
O o1 B Region(7x) A Region(?y) A Region(72) A far(7x, 7) A veryler(?y, 72) — veryfer(2x, 72)
0 Fa [ Region(7x) A Region(?y) A Reglon(7z) A NAE?X, y) A NAI?Y, 72) — NW(?X, 72)
[ s 188 City(7) A Scenery(?y) A Ralroat(?z) A NTPP(?y, 7) A PO(?z, 7x) ~ Through(?z, 7¥)
O ™ (8 Region(7x) A Region(?y) A\ Region(7z) A\ TPP(?x, 7¥) A DC(%y, 72) = DC(?x, 72)
O T2z 8 Region(7x) A Region(?y) A Region(?z) A NTPR(?x, Py) A DC(?y, 71) = DC(?, 72)
O v {8 Region(7x) A Region(?y) A Region(7z) A NTPP(?x, y) A EC(?y, 72) = DC(?x, 72)
O T4 (8 Region(7x) A Region(?y) A Reglon(?z) A NTPP(?x, ?y) A TPR(?y, ?7) — NTPP(?x, 72)
O vs B Region(7x) A Region(?y) A Region(?z) A TPP(?x, Py) A NTPP(?y, 72) ~ NTPP(?x, 72)
O s {8 Region(7x) A Region(?y) A\ Region(7z) A TPPi(7x, 7y) A NTPPi(?y, 72) = NTPP(?x, 72)
o T7 .Rm( 7x) A Region(?y) A Region(?z) A NTPRI(?x, ?y) A NTPPI(?y, ?1) — NTPRi(?x, ?1)
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SWRL rule and relevant OWL knowledge successfully converted to rule engine knowledge.
Number of SWRL rules exported to rule engine: 1

Number of OWL class declarations exported to rule engine: 13

Number of OWL individual declarations exported to rule engine: 37

Number of other OWL axioms exported to rule engine: 83

The transfer took 125 milisecond(s).

Press the "Run Jess™ button to run the rule engine.

OWL+SWRL->less ” Run Jess || Jess->OWL
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OWL :
(Railroad rdf: ID =" ")
(Through rdf: resource = "# "
(Through rdf: resource =" # ")
(Through rdf: resource =" # ")
(Through rdf: resource =" # "/
(Through rdf: resource =" # "/
(Through rdf: resource = " # "/
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