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3. Concept for GeoSPARQL in CIDOC CRM
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Introduction

Integrating spatial information in the CRM
1. conceptual modeling
2. encoding of coordinate information

OGC (Open Geospatial Consortium) so 1c 211

» Abstract standards > SO standards
* Implementation standards (ISO 19100 series)


Presenter
Presentation Notes
The Integration of Coordinate information in the CRM can be devided into two tasks: One is the conceptual modelling, meaning to define the classes with their scope and the prperties relating these classes. The second task is the encoding of the coordinate information in a defined format.

The OGC - standing for Open Geospatial Consortium - developped standards for both tasks. Abstract standards deal with the conceptual modelling while Implementation standards define the actual encoding. Most of these standards already became ISO standards in the ISO 19100 series after beeing reviewed and accepted by the ISO Technical Commite 211.  They build the basis for the GeoSPARQL Standard.
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OGC Candidate Standard “ GeoSPARQL”

Overview

« framework how to implement the OGC Standards (Abstract and

Implementation Specifications) with semantic technologies through
RDF/OWL encoding

o definitions of SPARQL queries

OGC .

The goal for the OGC GeoSPARQL standard is to support representing and
guerying geospatial data on the Semantic Web. GeoSPARQL defines a

vocabulary for representing geospatial data in RDF, and it defines an
extension to the SPARQL query language for processing geospatial data.

2011: submitted as OGC Candidate Standard
2012: editing and revision of the Standards Working Group (SWG)


Presenter
Presentation Notes
The OGC Standard “GeoSPARQL” is a framework how to implement OGC Standards (Abstract and Implementation Specifications) with semantic technologies through RDF/OWL encoding. Moreover it defines which SPARQL queries have to be available in an implementation in order to be compliant with the GeoSPARQL standard. 

GeoSPARQL  was submitted as Candidate Standard in 2011.  The Standards Working Group is now in the process of editing and revision.
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Components of GeoSPARQL

Core
Topology Vocabulary Geometry Extension
Extension
Geometry Topology
Extension

Query Rewrite Extension
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GeoSPARQL consists of 5 components.

A core component defines top-level RDFS/OWL

classes for spatial objects. A geometry component defines RDFS data types for serializing

geometry data, RDFS/OWL classes for geometry object types, geometry-related RDF

properties, and non-topological spatial query functions for geometry objects. A geometry

topology component defines topological query functions. A topological vocabulary

component defines RDF properties for asserting topological relations between spatial objects,

and a query rewrite component defines rules for transforming a simple triple pattern that tests

a topological relation between two features into an equivalent query involving concrete

geometries and topological query functions.
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OGC Candidate Standard “ GeoSPARQL”

Core Component

top-level RDFS/OWL classes for spatial objects
SpatialObject

o superclass of everything feature or geometry that can have a spatial
representation

e root class within the hierarchy of the GeoSPARQL ontology
Feature

« Superclass of everything feature in GeoSPARQL

“A feature is an abstraction of a real world phenomenon" [ISO 19101}


Presenter
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Two main classes are defined: SpatialObject and Feature.

SpatialObject is the superclass of everything feature or geometry that can have a spatial

representation and is the root class within the hierarchy of the GeoSPARQL ontology.

Feature is defined as superclass of everything feature in GeoSPARQL.

Within the ISO 19100 series a feature is an abstraction of a real world phenomenon.

The nature of features will be discussed in more detail, when we try to map it to the CRM. 
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OGC Candidate Standard “ GeoSPARQL”

Geometry Component

« RDFS/OWL classes for geometry object types
Geometry: root geometry class

subclass of SpatialObject
« RDFS data types for serializing geometry data

Serialization: coordinates are stored in a format which defines the sequence
of the characters

* Well Known Text (WKT) as defined by Simple Features or ISO
19125

» Geography Markup Language (GML) as defined in ISO 19136

These specifications (ISO 19125, ISO 19136) are also the base for
subclasses of the geometry class. An RDF/OWL class hierarchy can
be generated from the WKT or GML schema


Presenter
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This requirements class defines a vocabulary for asserting information about geometry data,

and it defines query functions for operating on geometry data.

As part of the vocabulary, an RDFS dataype is defined for encoding detailed geometry

information as a literal value. A literal representation of a geometry is needed so that

geometric values may be treated as a single unit. Such a representation allows geometries to

be passed to external functions for computations and to be returned from a query.

A single root geometry class is defined: Geometry as a subclass of the

SpatialObject class defined in the core component. In addition, properties are

defined for describing geometry data and for associating geometries with features.

To represent the actual coordinates of a geometry, a so called Serialization is used. That

means that the coordinates are stored in a format which defines the sequence of the characters.

Two formats are specified. One is Well Known Text (WKT) Serialization as defined by

Simple Features or ISO 19125 and the other is a GML Serialization as defined in ISO 19136.

These specifications (ISO 19125, ISO 19136) are also the base for subclasses of the geometry

class. An RDF/OWL class hierarchy can be generated from the WKT or GML schema that

implements GM_Object from ISO 19107 or its core profile ISO 19137.
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OGC Candidate Standard “ GeoSPARQL”

Geometry Component
 geometry-related RDF properties

Feature
defaultGeometry
. . © hasGeometry
SpatialObject
- RDFS Datatype:
- ' ' . WKTLiteral
isEmpty GEUI"I"IEU"Y t
et ' : asWKT
isSimple
is3D
dimension asGML
_ RDFS Datatype:
spatialDimension GMLLiteral

XMLSchema:boolean : . :
coordinateDimension

» query functions for operating
on geometry data

» XMLSchemazinteger
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Presentation Notes
This illustration shows the Core component classes (SpatialObject, Feature) and Geometry Class with its

Properties. The Properties „asWKT“ and „asGML“ relate to the Serialization of a Geometry either in Well Known Text (WKT) or in Geography Markup Language (GML)
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Concept to map OGC GeoSPARQL
in CIDOC CRM

Mapping of GeoSPARQL to CRM classes

Feature
A feature Is an abstraction of a real world phenomenon

A feature Is a geographic feature If it is associated with
a location relative to the Earth. Vector data consists
of geometric and topological primitives used,
separately or in combination, to construct objects
that express the spatial characteristics of geographic
features.
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Now we want to discuss a concept to map GeoSPARQL in CRM.

A main issue is how to map the GeoSPARQL class Feature. 

A feature is an abstraction of a real world phenomenon.

A feature is a geographic feature if it is associated with a location relative to the Earth. Vector

data consists of geometric and topological primitives used, separately or in combination, to

construct objects that express the spatial characteristics of geographic features.
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Feature as E53 Place

E53 Place in combination with other E1 objects:

1ISO 19109 features may have “feature types” specifying and
classifying the meaning of features

In CRM *“feature types” correspond to CRM classes

E53 Place without any other additional semantic meaning:

Example: Getty Thesaurus of Geographic Names (TGN) with
placenames and coordinates

Suggestion: Subclass feature to E53 with the rule, that for any
other semantic meaning of a feature a corresponding CRM
object has to be created
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From the definitions we suggest to map Feature to E53 Place.

A feature is most of the times an object representing an E53 Place in combination with

other E1 objects. In ISO 19109 features have “feature types” specifying and classifying the

meaning of features. For the domain of the CRM these feature types correspond to CRM

classes.

But a feature can also just be instances of E53 Place without any other additional

semantic meaning. The Getty Thesaurus of Geographic Names (TGN) with placenames and

coordinates would be one example of features that could be represented only through E53

Place related to E48 Place Names and E47 Coordinates.



A possible approach would be to subclass feature to E53 with the rule, that for any other

semantic meaning of a feature (specified through the feature type) a corresponding CRM

object has to be created in addition to the E53 instance. A less semantically rich alternative

would be to create an E55 Type from the feature type.
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Geometry as E47 Coordinate Information

Feature ¢ -

CRM Subclass of: E53
1ISO: 19101

GeoSPARQL: Core  |defaultGeometry = 7

CRM Subproperty of: P87
GeoSPARQL: GeometryExtension

SpatialObject

* hasGeometry =
CRM Subclass of: E1 fascomerry

GeoSPARQL: Core CRM Subproperty of: P87

GeoSPARCQL: GeometryExtension

\-‘-

CRM Subclass of: E47
ISO: 19107

GeoSPARCQL: GeometryExtension

Geometry « > -


Presenter
Presentation Notes
The Class Geometry of the GeoSPARQL Geometry Extension we would map to E47 Coordinate Information. The class feature is related to Geometry through the GeoSPARQL Properties „hasGeometry“ and „defaultGeometry“ which would be subproperties of the CRM Property P87 „is identified by“.
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Spatial Reference Systems as
E75 Conceptual Object Appellation

- Feature ¢ =1

I5C: 1911
GeoSPARCL: Core

CRM Subclass of: ES3

defaultGeometry -

=

SpatialObject

| CRM Subclass of: E1
GeoSPARGL: Core |

=

CRM Subpropeaity of: PET
GeoSPARGL: GeometryExtension

hasGeometry =

CRM Subproperty of: PAT
GeoSPARCL: GeometryExtension

Geometry e - ¢

|CRM Subclass of: E47
IS0: 19107
GeaSPARCL: GeometryExtension

'hasCoordinateReferenceSystem '—i‘[—

[S0x 19136 - GML
CRM Subproperty of P10G

CRM Subclass of: ETS
150 19136 - GML, 19111



Presenter
Presentation Notes
Although in GeoSPARQL Spatial Reference Systems are only defined in the Serialisation of WKT

or GML we would suggest to explicitly store the information in a subclass of E75 Conceptual

Object Appellation.
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RDF/OWL class hierarchy from the
GML schema for Geometry subclasses

- Feature ¢

CRM Subclass of: ES3
1SC: 19101

GeoSPARQL: Core ' boundedBy & =}
|ISD- 19107, 19136 - GML
s defauliGeometry - = CRM Subproperty of: FET

| CRM Subproperty of: PAT
GeoSPARGL: GeometryExtension

Envelope & -

SpatialObject J-W I5

—1 [CRM Subpropery of: P&7 ISO: 19107, 19136 - GML
GeoSPARCL: GeomefryExtension -
CRM Subclass of- E1 y Point ¢ -
S A G S ISO: 19107, 19136 - GML
G t i : LineString & -
| eometry « -1 - Curve € = _ | IS0: 19107, 19136 - GML
CRM Subclass of, E4T S
ISO: 19107 ISO: 19107, 19136 - GML
GeoSPARCL: GeometryExtension

Polygon & -]

IS0: 19107, 18136 - GML

Surface ©

IS0 18107, 18136 - GML

hasCoordinateReferenceSystem - |
ISO: 19136 - GML
CRM Subproperty of: P106
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The GeoSPARQL candidate standard offers two alternatives to represent geometries. Either

WKT or GML. In this concept we would opt for GML as the GML specification is richer,

more widely used (especially in WFS services) and uses XML encoding.

The challenge is now to build a RDF/OWL class hierarchy from the GML schema. The Geography Markup Language (GML) simple features profile provides the classes Enveloppe, Point, Curve and Surface. If this differentiation is needed the geometric information can be stored as subclasses to the

E47 Coordinate Information class. If there is no need for the differentiation the geometric information could be directly stored as GML Serialisation.
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This slide shows the Geometry class and the Feature class with their properties and should be the starting point for a discussion.
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