At the last OASIS EM TC GIS Subcommittee call, we had an excellent discussion on encoding requirements for geospatial content in OASIS EM standards. The discussion included new requirements, such as geopolitical boundaries with attributes (properties), what the OASIS GML where profile includes, and what NENA and the IETF have been doing. I also spoke briefly about the OGC Simple Features GML profile.

 

The first detail that requires understanding is the concept of feature and geometry. These are essential concepts in understanding the GML model (which is grounded in various ISO models).

 

First Geometry (The following info is extacted from the wikipedia entry on GML which was 

GML geometries
GML encodes the GML geometries, or geometric characteristics, of geographic objects as elements within GML documents according to the "vector" model. The geometries of those objects may describe, for example, roads, rivers, and bridges.Well known geometries in the GIS community are point, linestring (line), and polygon. The geometry consists of the coordinates (x,y or x,y,z) that define the geometric characteristics. In the pure geometry model, there are no attributes such as the name of the road or the width of a road. 

The following is a simple example of a GML geometry encoding (GeoRSS GML point example)

GeoRSS-GML 

  <georss:where>
    <gml:Point>
      <gml:pos>45.256 -71.92</gml:pos>
     </gml:Point>
  </georss:where>

The OASIS where encoding would be identical except that “georss” would be replaced with “oasis”.

Features
GML defines features distinct from geometry objects. A feature is an application object that represents a physical entity, e.g. a building, a river, or a person. A feature may or may not have geometric aspects. A geometry object defines a location or region instead of a physical entity, and hence is different from a feature. The distinction between features and geometry objects in GML contrasts with models used in other geographic information systems (GIS) that make no such distinction. That is, although some other GIS define features and geometry objects interchangeably as items on a map, GML maintains them as separate entity types.

In GML, a feature can have various geometry properties that describe geometric aspects or characteristics of the feature (e.g. the feature's Point or Extent properties). GML also provides the ability for features to share a geometry property with one another by using a remote property reference on the shared geometry property. Remote properties are a general feature of GML borrowed from RDF. An xlink:href attribute on a GML geometry property means that the value of the property is the resource referenced in the link.

For example, a Building feature in a particular GML application schema might have a position given by the primitive GML geometry object type Point. However, the Building is a separate entity from the Point that defines its position. In addition, a feature may have several geometry properties (or none at all), for example an extent and a position.

The following GML example illustrates the distinction between features and geometry objects. The Building feature has several geometry objects, sharing one of them (the Point with identifier p21) with the SurveyMonument feature:

 <abc:Building gml:id="SearsTower">
     <gml:name>Sears Tower</gml:name>
     <abc:height>52</abc:height>
     <abc:position>
         <gml:Point>
             <gml:coordinates>100,200</gml:coordinates>
         </gml:Point>
     </abc:position>
     <app:extent>
         <gml:Polygon>
             <gml:exterior>
                 <gml:LinearRing>
                     <gml:coordinates>100,200</gml:coordinates>
                 </gml:LinearRing>
             </gml:exterior>
         </gml:Polygon>
     </app:extent>
 </abc:Building>
 <abc:Building gml:id="SearsTower">
     <abc:position xlink:type="Simple" xlink:href="#p21"/>
 </abc:Building>
 <abc:SurveyMonument gml:id="g234">
     <abc:position>
         <gml:Point gml:id="p21">
             <gml:coordinates>100,200</gml:coordinates>
         </gml:Point>
     </abc:position>
 </abc:SurveyMonument>
Note that the reference is to the shared Point and not to the SurveyMonument, since any feature object can have more than one geometry object property.

Profile
GML profiles are logical restrictions to GML, and may be expressed by a document, an XML schema or both. 

Coordinate Reference System
A Coordinate Reference System (CRS) determines the geometry of each geometry element in a GML document.

Unlike KML or GeoRSS, GML does not default to a coordinate system when none is provided. Instead, the desired coordinate system must be specified explicitly with a Coordinate Reference System (CRS) or Spatial Reference System (SRS). The elements whose coordinates are interpreted with respect to such a CRS include the following:

· <gml:coordinates>

· <gml:pos>

· <gml:posList>

An srsName attribute attached to a geometry object specifies the object's CRS, as shown in the following example:

 <gml:Point gml:id="p1" srsName="#srs36">
     <gml:coordinates>100,200</gml:coordinates>
 </gml:Point>
The value of the srsName attribute is a Uniform Resource Identifier (URI). It refers to a definition of the Coordinate Reference System that is used to interpret the coordinates in the geometry. The CRS definition may be in a document (i.e. a flat file) or in an online web service.

The srsName URI may also be a Uniform Resource Name (URN) for referencing a common CRS definition. The OGC has developed a URN structure and a set specific URNs to encode some common Coordinate Reference Systems. A URN resolver resolves those URNs to GML CRS definitions. Note: recently, the OGC Members decided to migrate all of the OGC standards to use http URI’s instead of URN’s.

Compliance levels in GML Simple Features.

This document defines three compliance levels called SF-0, SF-1, and SF-2. 

Compliance level SF-0 limits the property types of both spatial and non-spatial properties. Non-spatial properties are limited to being of type: integer, measurement, date, boolean, binary, URI, character or real; and cardinality of non-spatial properties is limited to at most one. Spatial properties are limited to being of type: point, linearly interpolated curve, planar surface, or aggregates thereof. In GML instance documents compliant with level SF-0, values for a particular property may be encoded inline or by-reference but not both. By-reference property values are only supported through the use of the type gml:ReferenceType. The more generalized GML property-type pattern allowing mixed inline and by-reference encoded property values within the same instance document is disallowed in this level. 

Compliance level SF-1 supports everything in compliance level SF-0 but removes the restriction on value cardinality and allows user defined non-spatial property types to be used. As with compliance level SF-0, in GML instance documents compliant with level SF-1, values for a particular property may be encoded inline or by-reference but not both. By-reference property values are only supported through the use of the type gml:ReferenceType. The more generalized GML property-type pattern allowing mixed inline and by-reference encoded property values within the same instance document is disallowed in this level. 

Finally, compliance level SF-2 essentially corresponds to the OGC Simple Features standard [1]. There are no restrictions placed on non-spatial properties. Spatial properties, however, are limited to the set of geometric types supported by compliance levels SF-0 and SF-1. In instance documents, the restriction on remote or referenced geometric property values, found in compliance levels SF-0 and SF-1, is removed. 

The rationale for these specific compliance levels and associated restrictions is based on practical experience by implementers gained since 2003. Level SF-0 is the most restrictive, but much existing geospatial data can be represented within its stated restrictions. Building servers and clients to compliance level SF-0 will create greater opportunity for interoperable data exchange, because of the reduced number of optional aspects permitted and the corresponding reduction in vendor-specific functionality likely to occur. Compliance level SF-1 has been found to be useful in projects requiring multi-valued (non-spatial) properties of features. And compliance level SF-2 allows servers to host sophisticated information models without complicating the spatial properties beyond those allowed
