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Modeling Method of Geographic Information

Based on Semantic Transformation
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Abstract: Considering that the meaning of GML file could not be understood accurately and shared by

computer, we proposed a GML2GeoOWL method based on meta-model to translate GML file to geography OWL

(GeoOWL) file. First, the meta-models of GML and GeoOWL were constructed and the corresponding

relationship between meta-classes of the meta-models was built. Then, the mapping rules of meta-models were

constructed by using XSLT. Finally, the file was processed by java language. For verifying the effectiveness of
the method, the GML data of linear drainage feature of Hainan 1:5 000 scale were used on GML2GeoOWL

conversion platform. Experiments result illustrates that this method can efficiently achieve lossless batch

transformation from GML file to GeoOWL file. We expect to construct the inference rules to explore more hidden

geographic information.
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Fig. 1

Case of geography information ontology
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Fig. 2 Transformation processing from GML file to OWL file
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Fig.3 GML class diagram of linear drainage feature
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Tab. 1 Mapping rule of elements and attributes between GML and GeoOW L meta-models

element in GML meta-model

element in Geo-OWL meta-model element in GML meta-model element in Geo-OW L meta-model

gml:FeatureCollection FeatureCollection

gml:boundedBy BoundedBy
gml:Envelope Envelope
gml:lowerCorner LowerCorner

gml:upperCorner UpperCorner

gml:featureMember FeatureMember
gml:LineString LineString
srsName SrsName
srsDimension SrsDimension
fme:HYDL HYDL
fme:OBJECTID OBJECTID
fme:GB GB
fme:HYDC HYDC
fme:NAME NAME
fme:WQL WQL
fme:PERIOD PERIOD

gml:multiCurveProperty MultiCurveProperty

fme:TYPE TYPE
fme:PASS PASS
fme:0CODE OCODE
fme:ONTOID ONTOID
fme:BAS BAS
fme:DD DD
fme:KA KA
fme:TRUNKID TRUNKID
fme:DATE DATE

fme:Shape_Length Shape_Length

gml:curveProperty CurveProperty
gml:Curve Curve
gml:segments Segments
gml:LineStringSegment LineStringSegment
gml:Arc Arc
gml:posList PosList
gml:curveMember CurveMember
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RN, BRAEN G H B owl HP AR A BT 2R

GB: [ b5 43 251 ; HYDC: /K & 4 FRAC 1 5
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TYPE: 285 ; OCODE : 7% {4 52 4] 4 % ; ONTOID : %2

2 ME — (B 4 5 5 BAS: U 4 AE 5 DD« 0] [ 25 5
KA : 25 280 DATE : 8387 H 1.
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Fig. 4 Snapshot of GML2GeoOWL system
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<Mxml version="1.0" encoding="UTF-8"7>
<gml:FeatureCollection xmins:gml="http://www.opengis.net/gml">
<gml:boundedBy=>

<gml:Envelope srsName="_FME_0" srsDimension="2">

<gml:lowerCorner>535680.5619 3468052.3695</gml:lowerCorner>
<gml:upperCorner>541640.4825 3472696.2216</gml:upperCorner>

</gml:Envelope>
</gml:boundedBy>
<gml:featureMember>

</gml:featureMember>
</gml:FeatureCollection>
5 KR(ZK)EZHGCMLIHEEE HEER
Fig. 5 GML file sample fragment of linear drainage feature
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<owl:NamedIndividual rdf:about="http://www semanticweb.org/witailab/ontologies’2015/3/

untitled-ontology- 7 1#featurecollectionl">

<rdf:type rdf:resource="http://www.semanticweb.org/witailab/ontologies’2015/3/untitled-on

tology-71#FeatureCollection”/>

<has_BoundedBy rdf:resource="http://www.semanticweb.org/witailab/ontologies/2015/3/

untitled-ontology-71#boundedbyl"/>
</owl:NamedIndividual>

<owl:NamedIndividual rdf:about="http:/www.semanticweb.org/witailab/ontologies/’2015/3/

untitled-ontology-71£boundedby1">|

<rdf:type rdf:resource="http://www semanticweb.org/witailab/ontologies/’2015/3/untitled

-ontology-71#BoundedBy" />

<has_Envelope rdf resource="http://www.semanticweb.org/witailab/ontologies/2015/3/

untitled-ontology-71#envelopel"/>
</owl:NamedIndividual>

<owl:NamedIndividual rdf:about="http://www.semanticweb.org/witailab/ontologies’2015/3/

untitled-ontology-71#envelopel ">

<rdf:type rdf:resource="http://www semanticweb. org/witailab/ontologies’2015/3/untitled

-ontology-71#Envelope"/>

<SrsName rdf-datatype="&xsd;string">_FME_0</SrsName>

«SrsDimension rdf'datatype="&xsd;integer">2</SrsDimension>

<LowerComer rdf:datatype="&xsd;string">535680.5619 3468052.3695</LowerComer>
<UpperCorner rdf:datatype="&xsd;string">541640.4825 3472696.2216</UpperCorner>

</owl:NamedIndividual>

Bo XFR(Z)MOWLXHEER R

Fig. 6 OWL file sample fragment of linear drainage feature
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BRI F R P2 — 2L 85 B IF iR AL RR S AR
— A AR 1) o SR R A SR G R DU A
TAb R, AR RS 2 R G AEECE R B R &
5 R BE S 4 B AR T TEAR KRR BE b RE S I
UE b BEAS A R IR B vERA . 5 40 % il T it —
A 5E A, L E G G 2 [R] 4 [R) OC FR W AR 5
AR AR BRI, X6 A B A A A SR AT HE B LA B T
ZERE G B Y R A AR, 51 b B H A
HUF R

SE

[1] WEI Q, GUAN J, ZHOU S, et al. A new and effective
approach to GML documents compression[J]. Computer
journal, 2014, 57(11):1723-1740.

[2]  YING X, WANG X, HE Y. Saddle vertex graph
(SVG) : a novel solution to the discrete geodesic
problem [J]. ACM transactions on graphics, 2013,
32(6):2504-2507.

[3] LIUD, LI G, TIAN Y Z, et al. Algorithm of military
arrow symbol plotting based on VML and SVG [J].
Science of surveying & mapping, 2014, 39 (4) : 115-
119.

(4] XU4E A, P HTMLS—— R —1t Web JF & b5 i
FELI] EHEAR S L, 2011, 21(8) : 54-58.
LIU H X, YANG G. HTMLS5-next generation Web
development standard research[J]. Computer technology
and development, 2011, 21(8):54-58.

[5]  RAR. T GML Y ] — 1 Al B4 77 it S iz AT LT ).
LRAOIFL , 2016,44(2) : 342- 344,

WU S. Storage and application of cartography and

[14]

database integration data based on GML [J] . Journal of
Anhui agricultural sciences, 2016, 44(2):342-344.
CHI'Y L, CHEN T Y, TSAI W T. A chronic disease
dietary consultation system using OW L-based ontologies
rules [J].
informatics, 2015(53):208-219.

AL AR, B AT RE BRI X
s [J]. TR GEARTTT ) ,2011(6) :44-48.
YUE Z L, ZHANG W Z, JIANG Z F. Semantic sharing

and semantic Journal of biomedical

based on geo-information-ontology [J]. China electronic
market(telecom market), 2011(6) : 44-48.

LING S D, HUO L, WANG C. Research on Chinese
ontology application oriented semantic network [J].
Computer technology &development, 2014, 24 (2) :
194-198.
B BT AU Y R A A E) O R RO S D ).
BT VL3RR, 2013,

WAL, Beafh, B A —Fh GML SR 3 b
OWL SRR i s 5 1 (U], RO 2 i (5 5
BE2NR) L 2014, 39(1): 112-116.

MENG L K, DUAN H W, HUANG C Q, et al. A
streaming transformation method for GML to GeoOWL
[J]. Geomatics and information science of Wuhan
university, 2014, 39(1):112-116.

2=y wh. XML 2| OWL SCH A i 7 B2 [D ). H
5P AR (R R, 2008,

BOHRING H, AUER S. Mapping XML to OWL
ontologies [ J ]. Leipziger informatik-tage (LN1) , 2005
(72):147-156.
K&, BRATZS, TR, AR (KA 5T &5 ik
FESHERT]. WbrifEfe, 2015(1): 21-24.
ZHANG Y, CHEN H J, ZHANG Z. Overview of

oy 2t

geo-ontology studies-methods and technology for its
construction [J]. Standardization of surveying and
mapping, 2015(1):21-24.

KA. HIRAR RIS — RS SR S R T (], e
FrifEfk, 2014(2) : 24-27.
ZHANG Y. Study on geo-ontology-progress and
application [J]. Standardization of surveying and
mapping, 2014(2) :24-27.

PAZOKY S H, HAKIMPOUR F. Transforming GML to
presentation languages by extending XSLT[J]. Journal
of geographic information system, 2014, 6(1):59-69.
FARTR . R B B IREE T GML A B FH i G BB AR
(3. As i, 2012(12) :67-69.

WU H R. Introduction to the key technology of GML

data applications in mobile environment [J].

computer, 2012(12) :67-69.

Fujian

R4



