GML Location

Draft 0.1


GML 3.0 Location 

1. Identification

1.1 Service Name:  

This is NOT A service. It is an XML grammar proposed in GML 3.0 for the description of a generalized notion of location. 

1.2 Purpose: 

Location describes “where” a geographic entity can be found.  It currently allows multiple types of “location” specification, including a geometric point, postal address, keyword and a string.
1.3 Version:

Version 0.1

2. Concept and Requirements

Spatial locator is defined by a place expression. Place can be expressed in different ways; we will allow four different types of place description including:

1. Place defined by an address.

2. Place defined by a geometry including point as a function of time.

3. Place defined by a keyword.

4. Place defined by a descriptive string.

At the GML3.0 July Workshop in Vancouver, it was agreed that instead of defining a new, spatialLocator property, we will simply use the existing gml:location property. It is also agreed that the gml:location property should be redefined to allow for any geometry, not only Point. Backward compatibility is preserved since gml:location property can still be a Point. Furthermore gml:location property is comprised of a choice of geometries and place expressions (mentioned above).
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The model for a gml:location is shown in the figure 1.

Figure 1. Spatial Locator model

Spatial Locator (gml:location)will be attached to a feature and could appear multiple times as a property of one feature if so desired. This allows for the feature to be located using this property in different ways, by an address or point etc. That being the case, every spatial locator property is assigned a priority attribute that defines the precedence among multiple spatial locator elements. Each spatial locator property has only one value.

While gml:_Geometry, gml:LocationKeyword and gml:LocationString are constant type elements, the structure of gml:StreetAddress depends on the region in the world for which the address is specified. We want this element to have specific address properties (and specific order of those properties as well) that is compliant with the local addressing standards. We accomplish that using the addressing scheme defined in address.xsd.
gml:StreetAddress element is defined in address.xsd schema and it contains all possible address description elements. These elements can be specified in any order and each of them can be omitted. There are two possible ways of defining the address for specific locale:

1. Use the gml:StreetAddress schema as it is in address.xsd, but in the instance document specify only the necessary address description elements. We can call this approach “weak typed”.

2. Define an application schema of StreetAddress, which is the restriction of the gml:StreetAddress and which specifies only those address description elements that are required and in required order. This approach is the “strong typed” approach.

The addressing scheme is partly based on FGDC specification. The idea is to create a global dictionary of address description elements, and then to use them in creating particular StreetAddress schemas. Every globally defined element has (as specified in FGDC specification) three schema documentation properties:  alias, definition and reference. These are properties of the element type, not the instance, and are specified in the schema using the XML Schema appinfo mechanism. For example, the address description element addressee, would be defined in the schema as follows:


<xsd:element name="addressee" type="string">



<xsd:annotation>




<xsd:appinfo>





<alias/>





<definition>name prefix, first name, middle name, last name, name suffix</definition>





<reference>ADCS Address Data Content Standard</reference>




</xsd:appinfo>



</xsd:annotation>


</xsd:element>

Figure 2 Example of address description element schema

This information can be used by applications to decide how to deal with element instances.

gml:location Schemas

The schema fragment that defines gml:location is given in the listing 3, and the address schema in listing.4. Note that an application schema in which the concrete type for the Street Address is defined doesn’t have to be created (“weakly typed” approach). 

<complexType name="LocationPropertyType">



<complexContent>




<extension base="gml:AbstractAssociationType">





<choice minOccurs="0">






<element ref="gml:_Geometry"/>






<element ref="gml:LocationKeyWord"/>






<element ref="gml:StreetAddress"/>






<element ref="gml:LocationString"/>





</choice>





<attribute name="priority" use="optional"/>




</extension>



</complexContent>


</complexType>

Figure 3 gml:location Schema

<?xml version="1.0" encoding="UTF-8"?>

<xsd:schema targetNamespace="http://www.opengis.net/gml" xmlns="http://www.w3.org/2001/XMLSchema" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:gml="http://www.opengis.net/gml" elementFormDefault="qualified">


<xsd:annotation>



<xsd:appinfo>address.xsd v3.0b1 2001-09</xsd:appinfo>



<xsd:documentation>Candidate Address schema for GML 3.0</xsd:documentation>


</xsd:annotation>


<!-- ==========================================



imports and includes


============================================-->


<xsd:include schemaLocation="geometry.xsd"/>


<!-- ==========================================



global Elements


============================================-->


<xsd:element name="StreetAddress" type="gml:StreetAddressType"/>


<!-- ==============================================================

       complex types


============================================================== -->


<xsd:complexType name="StreetAddressType">



<xsd:all>




<xsd:element ref="gml:addressee" minOccurs="0"/>




<xsd:element ref="gml:primaryAddressNumber" minOccurs="0"/>




<xsd:element ref="gml:streetName" minOccurs="0"/>




<xsd:element ref="gml:city" minOccurs="0"/>




<xsd:element ref="gml:state" minOccurs="0"/>




<xsd:element ref="gml:zipCode" minOccurs="0"/>




<xsd:element ref="gml:countryCode" minOccurs="0"/>




<xsd:element ref="gml:preDirectional" minOccurs="0"/>




<xsd:element ref="gml:postDirectional" minOccurs="0"/>




<xsd:element ref="gml:suffix" minOccurs="0"/>




<xsd:element ref="gml:prefecture" minOccurs="0"/>




<xsd:element ref="gml:postalCode" minOccurs="0"/>




<xsd:element ref="gml:town" minOccurs="0"/>




<xsd:element ref="gml:secondaryAddressIdentifier" minOccurs="0"/>



</xsd:all>


</xsd:complexType>


<!-- ==============================================================


global address description elements


============================================================== -->


<xsd:element name="addressee" type="string">



<xsd:annotation>




<xsd:appinfo>





<alias/>





<definition>name prefix, first name, middle name, last name, name suffix</definition>





<reference>ADCS Address Data Content Standard</reference>




</xsd:appinfo>



</xsd:annotation>


</xsd:element>


<!-- =========================================================== -->


<xsd:element name="primaryAddressNumber" type="string">



<xsd:annotation>




<xsd:appinfo>





<alias>STNUM</alias>





<definition/>





<reference>ADCS Address Data Content Standard</reference>




</xsd:appinfo>



</xsd:annotation>


</xsd:element>


<!-- =========================================================== -->

….. here the definition of global elements for the address description (FGDC) continues…

Figure 4 Address schema

Examples

Following are two examples of the use of gml:location. As a simplest example, we have attached it as a property on a feature, even though it is probably not the way it will be used. 

First example is spatial locator with US addressing scheme. Figure 5 shows an application schema in the exp namespace, and figure 6 shows an instance based on that schema.

<?xml version="1.0" encoding="UTF-8"?>

<!-- File: usLocator.xsd -->

<xsd:schema targetNamespace="http://www.opengis.net/examples" xmlns="http://www.w3.org/2001/XMLSchema" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:gml="http://www.opengis.net/gml" xmlns:exp="http://www.opengis.net/examples" elementFormDefault="qualified" version="0.2">


<!-- import constructs from the GML Feature and Geometry schemata -->


<xsd:import namespace="http://www.opengis.net/gml" schemaLocation="../../base/feature.xsd"/>


<xsd:annotation>



<xsd:documentation>




Sample application schema with address locator types for US city style addresses.



</xsd:documentation>


</xsd:annotation>


<!-- ============================= global elements ================================= -->


<xsd:element name="SampleFeatureCollection" type="exp:SampleFeatureCollectionType"/>


<xsd:element name="SampleFeature" type="exp:SampleFeatureType" substitutionGroup="gml:_Feature"/>


<!-- ========================= type (class) definitions ================================ -->


<xsd:complexType name="SampleFeatureCollectionType">



<xsd:complexContent>




<xsd:extension base="gml:AbstractFeatureCollectionType"/>



</xsd:complexContent>


</xsd:complexType>


<xsd:complexType name="SampleFeatureType">



<xsd:complexContent>




<xsd:extension base="gml:AbstractFeatureType">





<xsd:sequence>






<xsd:element ref="gml:location" maxOccurs="unbounded"/>





</xsd:sequence>




</xsd:extension>



</xsd:complexContent>


</xsd:complexType>

</xsd:schema>

Figure 5. US Locator example schema
<?xml version="1.0" encoding="UTF-8"?>

<SampleFeatureCollection xmlns:exp="http://www.opengis.net/examples" xmlns="http://www.opengis.net/examples" xmlns:gml="http://www.opengis.net/gml" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:xsi="http://www.w3.org/2000/10/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/examples usLocator.xsd">


<gml:description> us address sample  </gml:description>


<gml:name> Imaginary us address </gml:name>


<gml:boundedBy>



<gml:Box srsName="http://www.opengis.net/gml/srs/epsg.xml#4326">




<gml:coordinates>-180,-90 180,90</gml:coordinates>



</gml:Box>


</gml:boundedBy>


<!-- Features with addresses -->


<gml:featureMember>



<SampleFeature>




<gml:location priority="1">





<gml:StreetAddress>






<gml:addressee>John Q. Smith</gml:addressee>






<gml:primaryAddressNumber>123</gml:primaryAddressNumber>






<gml:streetName>Main Street</gml:streetName>






<gml:city>Anytown</gml:city>






<gml:state>MD</gml:state>






<gml:zipCode>20910</gml:zipCode>






<gml:countryCode>USA</gml:countryCode>





</gml:StreetAddress>




</gml:location>



</SampleFeature>


</gml:featureMember>


<gml:featureMember>



<SampleFeature>




<gml:location priority="2">





<gml:Point>






<gml:coordinates/>





</gml:Point>




</gml:location>



</SampleFeature>


</gml:featureMember>


<gml:featureMember>



<SampleFeature>




<gml:location priority="2">





<gml:Polygon>






<gml:outerBoundaryIs>







<gml:LinearRing>








<gml:coordinates/>







</gml:LinearRing>






</gml:outerBoundaryIs>





</gml:Polygon>




</gml:location>



</SampleFeature>


</gml:featureMember>

</SampleFeatureCollection>

Figure 6. US Locator example instance

The second example is similar to the first one except that a Japanese addressing scheme is used.

<?xml version="1.0" encoding="UTF-8"?>

<!-- File: jpnLocator.xsd -->

<xsd:schema targetNamespace="http://www.opengis.net/examples" xmlns="http://www.w3.org/2001/XMLSchema" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:gml="http://www.opengis.net/gml" xmlns:exp="http://www.opengis.net/examples" elementFormDefault="qualified" version="0.2">


<!-- import constructs from the GML Feature and Geometry schemata -->


<xsd:import namespace="http://www.opengis.net/gml" schemaLocation="../../base/feature.xsd"/>


<xsd:annotation>



<xsd:documentation>




Sample application schema with address locator types for Japanese city style addresses.



</xsd:documentation>


</xsd:annotation>


<!-- ============================= global elements ================================= -->


<xsd:element name="SampleFeatureCollection" type="exp:SampleFeatureCollectionType"/>


<xsd:element name="SampleFeature" type="exp:SampleFeatureType" substitutionGroup="gml:_Feature"/>


<!-- ========================= type (class) definitions ================================ -->


<xsd:complexType name="SampleFeatureCollectionType">



<xsd:complexContent>




<xsd:extension base="gml:AbstractFeatureCollectionType"/>



</xsd:complexContent>


</xsd:complexType>


<xsd:complexType name="SampleFeatureType">



<xsd:complexContent>




<xsd:extension base="gml:AbstractFeatureType">





<xsd:sequence>






<xsd:element ref="gml:location" maxOccurs="unbounded"/>





</xsd:sequence>




</xsd:extension>



</xsd:complexContent>


</xsd:complexType>

</xsd:schema>

Figure 7. Japanese example schema
<?xml version="1.0" encoding="UTF-8"?>

<SampleFeatureCollection xmlns:exp="http://www.opengis.net/examples" xmlns="http://www.opengis.net/examples" xmlns:gml="http://www.opengis.net/gml" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:xsi="http://www.w3.org/2000/10/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/examples jpnLocator.xsd">


<gml:boundedBy>



<gml:Box srsName="http://www.opengis.net/gml/srs/epsg.xml#4326">




<gml:coordinates>-180,-90 180,90</gml:coordinates>



</gml:Box>


</gml:boundedBy>


<!-- Features with addresses -->


<gml:featureMember>



<SampleFeature>




<gml:location priority="1">





<gml:StreetAddress>






<gml:addressee>John Q. Smith</gml:addressee>






<gml:primaryAddressNumber>123</gml:primaryAddressNumber>






<gml:streetName>Main Street</gml:streetName>






<gml:town>Anytown</gml:town>






<gml:city>Anytown</gml:city>






<gml:prefecture>MD</gml:prefecture>






<gml:postalCode>20910</gml:postalCode>





</gml:StreetAddress>




</gml:location>



</SampleFeature>


</gml:featureMember>

</SampleFeatureCollection>

Figure 8. Japanese example instance
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