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Abstract: In GEOBIA, segmentation is a very first task in creating image objects from very
highspatialresolution(VHSR)imagery.Ingeneral,theextractedimageobjectsarereadilybe
used in the GIS Ͳ ready vector format. However further investigations, developments and
testingofmethodsinextractingaccurateimageobjectsareneeded.Inthispaper,wehave
developed thematic and spatial semantics using AGROVOC Ontologies for extracting
agricultural objects in particular urban forests. AGROVOC is a multilingual structured
vocabularyfortheagriculturaldomain,whichisownedandmaintainedbyaninternational
community of Agricultural Research Information Institutions and the Food and Agriculture
Organization(FAO)oftheUnitedNations.ThishasbeenpublishedasLinkedOpenDataso
thatinformationcanbeusedautomatically.Inthiscasestudyexample,weaimtodevelopa
proofͲofͲconceptforclassesliketree,treetypes,plantationandforestinmultiplescales.The
preliminary results showed that in GEOBIA framework, objects can be characterised with
semantic meaning and their relationship with the real world. This was tested for a
WorldviewͲ2 imagery of Hobart, Tasmania, Australia in depicting urban trees and other
agriculturalobjects.
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1.
Introduction
In GEOBIA, extracting accurate image objects using segmentation is a building block of
thematic map preparation. Generating image objects and labelling them is a knowledgeͲ
drivenapproachwhichconsidersspace,timeandtheme.Therefore,itrequiresdevelopment
of spatial, temporal and thematic semantics. These semantics can be better engineered
underanumbrellaofanintegrativeOntology(Arvoretal.,2013).DevelopingsuchOntology
fortheadvancementofGEOBIAisanessential(Blaschkeetal.,2014)andachallengingtask
(Andresetal.,2012;Belgiuetal.,2014).Takingthismethodologicalchallengeasabroader
horizon,inthisstudy,wedevelopaproofͲofͲconceptobjectclassificationsystemforclasses
like tree, tree types, plantation and urban forest in multiple scales in an urban setting. In
delineatingthetrees/gardensinacityenvironmentinahierarchyweuseproperty(cadastral
layer) as a thematic control. Further, thematic knowledge on trees, tree types, plantation
andurbanforestsareusedfromAGROVOContology.Thespatialsemanticsgovernedbythe
object properties and controlled by cadastral layer and the thematic semantics developed
withtheaidofAGROVOCOntologymakefeasibletoaccuratelyextractthetrees/gardensin
anurbansetting.ThisproofͲofͲconceptistestedforaVHRSWorldViewͲ2imageryofHobart
City,Tasmania,Australia.ThepreliminaryresultsprovedthatinGEOBIAframework,objects
can be characterised with semantic meaning (Spatial and thematic semantics) and their
relationshipwiththerealworld.
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2.
AGROVOCOntologyandtree/agriculturalobjectdetection
AGROVOC is a vocabulary covering all areas of interest of the Food and Agricultural
Organization (FAO) of the United Nations, including food, nutrition, agriculture, fisheries,
forestry,environmentetc.(URL1)andiscontrolledandeditedbyacommunityofexperts.
The AGROVOC is used all over the world by researchers, librarians, information managers
and others, for sharing and accessing the information. It currently consists of over 32,000
concepts available in up to 20 languages and published as Linked Open Data so that
information can be used automatically. For example, forest and all information about and
relatedplantsincludingurbanforests(trees)canbeextracted(Fig.1).



Figure1.UrbanForestObjectinformationfromAGROVOCOntology.


Furthermore, AGROVOC is connected with different data sources and hence it is possible
thattheinformationcanalsobeaugmented.

3.
Dataandproposedmethodology
ThedatausedinthisstudyareWorldViewͲ2imageryofHobartCityfrom2012andcadastral
layer from 2009. WorldViewͲ2 imagery is acquired from a commercial Earth Observation
Satellite owned by Digital Globe (Fig. 2a). The cadastral layer is provided by The Land
InformationSystemTasmania(TheLIST).Theimageriesaresegmentedinmultiplelevels(3
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differentscales)withafocustoextractvegetationinparticulartrees/gardenscontrolledby
cadastral layer as a thematic layer in GEOBIA framework (Fig. 2b). The representative
segmentationispresentedin(Fig.2c).ThefirststepinrealisingtheAGROVOCdefinitionin
the local context which is carried out with thorough checkͲup to the bibliography and the
object of interest to be extracted. We have checked the definition to tress and other
agriculturalobjectsandadaptedthemtolocalcontext.Ourfocushereistoextracttresswith
the use of AGROVOC ontology controlled by cadastral data in multiple scales in a GEOBIA
environment.
a.

b.







c.


d.


Figure2.Fromlefttorighta.WorldViewͲ2imageryinfalsecolourcomposite,b.Imageryoverlaidbycadastral
layer,c.segmentedimageryusingmultiͲresolutionsegmentationwiththeinclusionofcadastrallayerandd.
lowercentreshowingthepropertylayerasathematiclayerinGEOBIAenvironment.


4.
Refiningthesegmentationandclassificationusingadapteddefinition
TheprocessdescriptionasshowninFigure3startswithanimageprocessinginthiscasea
VHSRWorldViewͲ2imagerycoupledwithacadastraldataasthematiclayer.



Figure3.Processdescriptionofextractingtrees/agriculturalfeaturesinanurbansettingbydevelopingan
integratedobjectontologyconsideringspatialandthematicsemanticsandAGROVOC.
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Theresultedsegmentationsindifferenthierarchiesforurbantrees/agriculturalfeaturesare
used to develop object ontology supported by spatial semantics and cadastral data. These
lead to refined objects with the help of AGROVOC Ontology where we can create rules to
makedecisiononextractionsoffeatures.

5.
DiscussionsandConclusions
Inthispaper,wedevelopedanintegratedontologybasedonspatialandthematicsemantics.
The spatial semantics is a result of multiͲresolution segmentation controlled by thematic
layer – the parcel data in a hierarchy. The thematic semantics is adopted from AGROVOC
ontologywhichlaterusedinrefiningthespatialsemanticsfromhierarchicalsegmentationas
shown in the Figure 3. This approach could be useful in delineating trees in urban setting,
consideringanontologicalperspective.
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