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Ontology-aided qualitative spatial relation description and

reasoning mechanism

MA Lei-lei, 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-defined 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-
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soning mechanism.
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1.3 ZEXARFHENLRIE

Ve OWL AE 25 [0 6 R AR BRI = . OWL i 5 At
i Jp R B AL Rl 3, B 58 38 I R NG X, B
AHEWFEWRIBEES), IFRA —E M2 EHERLII AR, H AP A
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PURACHS BE BT T 1 OWL 3% 3 #h A f v 23 1) 56 & Y
Fr:

a) Fifh R AR OWL Kk

(owl ; TransitiveProperty rdf.ID =" NTPP" ) //" & "

[ e |

(owl ;inverseOf)
(owl ; TransitiveProperty rdf;ID =" NTPPi" /)
(/owl ;inverseOf)
(rdfs;range rdf:resource = " #GeoFeature" /)
(rdfs ; subPropertyOf rdf ; resource = " #topologicRelation" /)
(rdfs;domain rdf;resource =" #GeoFeature" /)

(/owl ; TransitiveProperty )

AR TG AR R AL NTPP, H domain FI range $4
GeoFeature A<{&2& NTTP A Jz T NTPPi, 3 H HA &1 % ( tran-
sitive )

[F) AT DA 7 606 RIS G AR 1 OWL K5k

b) Ir LKA B OWL ik«

(owl ; TransitiveProperty rdf.ID ="SE" ) //" 7K "

(rdfs;range rdf;resource = " #GeoFeature" /)
(rdfs; domain rdf;resource =" #GeoFeature" /)
(rdfs : subPropertyOf rdf : resource = " #directionRelation" /)
(owl ;inverseOf)

(owl; TransitiveProperty rdf.ID ="NW" /)
(/owl:inverseOf)

(/owl ; TransitiveProperty )

o) BB R AR OWL Kk

(owl ; ObjectProperty rdf: 1D = "near" ) //" JI&"

(rdfs:range rdf:resource = "#GeoFeature" /)
( rdfs : domain rdf:resource = " #GeoFeature" /)
(rdfs ; subPropertyOf )
(owl : ObjectProperty rdf:about = " #distanceRelation" /)
(/rdfs : subPropertyOf)
(/owl ; ObjectProperty )
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B0 T, TPP(X,Y) A DC(Y,Z)— DC(X,Z)

F T, NTPP(X,Y) A DC(Y,Z)— DC(X,Z)

BT, NTPP(X,Y) A EC(Y,Z)— DC(X,Z)

BT, NTPP(X,Y) A TPP(Y,Z)— NTPP(X,Z)

B0 T, TPP(X,Y) A NTPP(Y,Z)— NTPP(X,Z)
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b)NTPP,(Y,Z)— NTPP(Z,Y) ( HXKZR)

¢)NTPP(Z,Y)— TPP(Y,X) (FN| T,)

d)NTPP(Z,X)—NTPP,(X,Z) (AR KR)
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E(X,Y) A SE(Y,Z)— E(X,Z) ,SE(X,Z),
NW(X,Y) A NW(Y,Z)— NW(X,Z)

far(X,Y) A veryfar(Y,Z)— veryfar(X,Z)
near ( X,Y) A moderate (Y, Z) — moderate ( X,
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(Railroad rdf;1D =" [ iF£E" )

( RailroadName

BN L AN

BN

rdf ; datatype = " http : //www. w3. org/2001/XMLSchema#string" )
[ 2% ( /RailroadName )

(PO rdf ;resource = "#{% [HTH" /)

(PO rdf;resource = "#[j [1H" /)

(PO rdf:resource =" #=[JlkTi" /)

(PO rdf ;resource = " #JFHTi" /)

(PO rdf:resource = "#BEM " /)

( FeatureID rdf;
XMLSchema#int" )

201001 { /FeaturelD )

(/Railroad)

datatype = " hitp://www. w3. org/2001/

=
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b) B3 S SWRL 75 [] ¢ R HE RN
W) SWRL B S, #2022 City (7 x) A Scenery (7y)
A Railroad(?z) ANTPP(?y,?x) APO(?z,?x)—Through (?
2,7y) (B 4) FoREIRIF Ay W& TGN «, 3 B 5
HUGRTIT o AHAZ , TV FT 4 1 2k B 1 G AE T T 4 158 PN I 48 3t 2 T 1Y)
TRAF SN yo

a0
Enabl]  Name Expression

0 o4 B Region(7x) A Region(?y) A Region(?2) A far(?x, 7y) A verytar(?y, 72) — veryfer(?x, 72)
8 Region(?) A Region(?y) A Region(?z) A NAK?x, 7¥) A NA(?y, 72) = NA(?X, 72)

183 City(?x) A Scenery(?y) A Rairoad(?z) A NTPP(?y, ?x) A PO(?z, ?x) — Through(?z, ?y)
8 Region(?x) A Region(?y) A Region(?z) A TPP(?X, 7¥) A DC(?y, 72) = DC(?, 72)

-1
[[&s1
T1

O F
(v
m]
O T2 B Region(?x) A Region(?y) A Region(?z) A NTPP(?x, 7y) A DC(?y, ?2) = DC(?X, 72)
0 T3 B Region(?x) A Region(?y) A Region(?z) A NTPP(?x, 7y) A EC(?y, 72) = DC(?%, 72)
O 14 B Region(?x) A Region(?y) A Region(?2z) A NTPP(?x, 7y) A TPP(?y, 72) — NTPP(?x, 72)
O Ts B Region(?x) A Region(?y) A Region(?z) A TPP(?x, ?y) A NTPP(?y, 7z) = NTPP(?x, 72)
O 16 B Region(?x) A Region(?y) A Region(?z) A TPPi(?x, 7y) A NTPPi(?y, 72) — NTPPi(?x, 72)
o 77 B Region(?x) A Region(?y) A Region(?z) A NTPPi(?x, ?y) A NTPPi(?y, 2z) — NTPPi(?x, 72)
B4 BEXSWRLEN ZERE
o) EMEAS [H] 56 R B
Zead e PEzs [RIHERL (& 5) , v LIS DR i 4R A2 70T R 48 s

e ﬂﬂﬂﬁﬂﬁﬁffﬁﬁﬁ{b‘?»\

B SWRLIJessBridge

SWRL rule and relevant OWL g
Number of SWRL rules exported to rule engine: 1
Number of OWL class declarations exported to rule engine: 13

to rule engine

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->Jess | |
E5 FEHERXARERRERT

HEFSE L] ] OWL B F iR T .
(Railroad rdf.ID = """ )

( Through rdf:resource = " #IFH C g hk" /)

( Through rdf : resource = " #/NRJKIKJE" /)

(Through rdf:resource =" #[4 535" /)

(Through rdf;resource =" #3&4k" /)

( Through rdf:resource = "#J5[ T &E" /)

( Through rdf; resource = " #LRF" /)

Run Jess | l Jess->OWL

(T#%55 1)
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( Through rdf: resource = " #¥{ ] K5 & X" /)

( Through rdf:resource = " #4¢ Ftl I Jigig KGE X" /)

(Through rdf;resource = " #}HEF" /)

(Through rdf:resource = "#JpZ=" /)

(FeaturelD rdf: datatype = " http://www. w3. org/2001/XMLSchema-
JHJint")
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{/Railroad)
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