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Requirements for an OASIS GML profile. AKA OASIS “where”.

The following set of requirements for the OASIS “where” GML profile are based on comments received during a public comment period as well as additional requirements identified as part of the CAP profiling activity and EDXL-xx discussions.

These requirements will be used as the basis for updating the current draft OASIS “where” document. Several OGC GML gurus have agreed to complete the schema based on the identified requirements. Once the document is updated, the intent is to share with the OASIS EM TC and OGC Membership. There is general agreement that the profile should be an OGC standard that can be normatively referenced by OASIS standards.

The EM Geo-GIS SC has discussed these requirements and agreed that the set defined in this document shall be recommended to the full EM TC for discussion and consideration.

Also, please be aware that GML is grounded in an ISO document known as 19107 Geographic Information: Spatial Schema. The 19107 document defines an abstract model for describing spatial characteristics of geographic features. I have included the introduction to that international standard in a section following the requirements

Requirements 

 

1. Recommend that the schema be based on GML 3.2.1. GML 3.2.1
 is an OGC standard that has also been approved by ISO TC 211 as an International Standard. The draft OASIS where schema developed a couple of years ago is based on GML 3.1.1. Issue: Some of the existing OASIS EM standards need to be double-checked to determine if there are any backwards compatibility issues. 

a. Discussion: None. 

b. Agreement on this requirement.

2. Recommend that the “where” schema shall support the ability to express coordinate reference systems (CRS) other than just the current default WGS-84 2d geographic CRS. Note: CRS: coordinate system that is related to the real world by a datum.

a. Discussion: Need to make sure that the supporting document for the schema clearly defines that WGS 84 is the preferred default CRS and that additional CRS’s may be stated for cases in which national or regional policies, such as in China and India, dictate that other CRS/datums be used. Need to be clear that we do not want to force applications and developers to have to worry about software supporting the ability to do coordinate transformations. 

b. Agreement on this requirement.

 

3. The “where” schema shall support 2d point geometries. Point: 0-dimensional geometric primitive, representing a position. Point=<(x1, y1)>. From a schema perspective, a point consists of a <Point> element with a child <pos
> element. Within <pos> the latitude and longitude values are separated by a space

a. Discussion: No issues. 

b. Agreement on this requirement.

4. The “where” schema shall support the semantic concept of "floor". This is to be consistent with current OASIS and IETF standards that are in use by the EM community as well as the i3 architecture of the NextGen 911 deployment.

a. If "where" is geometry only, then perhaps should not include a property “floor”. However, “floor” is used in many other standards and we need consistency. This is an optional element. Agreement that OASIS shall not attempt to define what is meant by “floor” but that the supporting document shall provide guidance to implementers to the effect that their community will need to agree on the semantics of what is meant by “floor”
.

b. Agreement on this requirement.

5. The “where” schema shall support the ability to encode altitude. This encoding should be done as follows. 

A point may be specified using either WGS 84 (latitude, longitude) or WGS 84 (latitude, longitude, altitude)
. This is shown in the following examples: 

  <gml:Point srsName="urn:ogc:def:crs:EPSG::4326"

             xmlns:gml="http://www.opengis.net/gml">

    <gml:pos>-34.407 150.883</gml:pos>

  </gml:Point>

  <gml:Point srsName="urn:ogc:def:crs:EPSG::4979"

             xmlns:gml="http://www.opengis.net/gml">

    <gml:pos>-34.407 150.883 24.8</gml:pos>

  </gml:Point>
a. Discussion: Required for many applications. Issue of allowing a 3d CRS. To be consistent with CAP, the altitude is measured is in feet (meters?)
 above mean sea level (per WGS-84 datum).
b. Agreement on this requirement.
6. The “where” schema shall support 3d point geometries. Point: 0-dimensional geometric primitive, representing a position.

a. Discussion: None. 

b. Agreement on this requirement.

7. The “where” schema shall support 2d multi-point geometries. GM_MultiPoint is an aggregate class containing only points.  Examples of multi-point geometries are multiple hot spots in a wildfire or multiple radiological sensor locations.

a. Discussion: OK. Again a question of "floor". "floor would be a property of each point. Also need to deal with concept “altitude”. Need to add 3d multi-point - example is a sensor network requirement added below). Point of origin is an issue with sensors. Ties back to distribution decisions and the distribution element. 

b. Agreement on the requirement.

8. The where schema shall support 2d linestrings (AKA line). Definition of a Linestring: curve composed of straight-line segments. Therefore, Linestrings are a set of connected line segments of the form: Linestring =<(x1, y1), (x1, y2), (x2, y2), (x2, y1), (x1, y1)>. From a schema perspective, a linestring consists of a <LineString> element with a child <posList> element. Within <posList> the coordinates of the points on the line are entered as pairs of latitude and longitude values, separated by spaces. There must be at least two pairs. Any two pairs must be separated by less than 180 degrees in either latitude or longitude. Linestrings are assumed to be on a “flat earth’ and not a geodesic. Linestrings can be used to represent roads, streams, utility lines, etc.

a. Discussion: Need to insure directionality. Directionality is assumed in a GML linestring. Directionality of a linestring is application dependent. Therefore, the application must specify whether directionality is implied in the coordinate sequence of a linestring.

b. Discussion of examples:  Hurricane eye track, tornado path, route, flow of hazardous waste in a river.

c. Discussion of structured versus unstructured: Linestrings should be viewed as unstructured (non-topological) as a linestring may cross itself or reverse direction on itself.

d. Agreement on this requirement.

9. The where schema shall support 2d envelopes (area of interest or bounding boxes). It is often used to define the extents of a map or define a rough area of interest. A GML box is called an Envelope. It consists of an <Envelope> element with a child <lowerCorner> element and a child <upperCorner> element. GM_Envelope = <lowerCorner = (x1, y1), upperCorner = (x2, y2)>. A bounding box defines a rectangular region. The envelop (bounding box) is assumed to be on a flat earth.

a. Discussion: Need to put in definition of bounding box and URL to examples.

b. Agreement on this requirement.

10. The “where” schema shall support 2d polygons (AKA rings). A polygon is a planar surface defined by 1 exterior boundary and 0 or more interior boundaries. Therefore, a polygon consists of a <Polygon> element with a child <exterior>, <LinearRing> and <posList> elements. There must be at least four pairs with the last being identical to the first. (a boundary has a minimum of three actual points.) No two pairs may be separated by more than 179 degrees in either latitude or longitude. <Exterior> specifies this shape as defining the outside of an area, and <LinearRing> states that the coordinates should be connected with straight lines. Within <posList> the coordinates of the points are entered as pairs of latitude and longitude values, separated by spaces.

a. Discussion: polygons are required as part of routing use cases. Need to support multiple polygons in one payload. Note: GML does not specify spatial operators. How the polygons are processed is application dependent.

b. Are islands in? Yes

c. Need to specify coordinate order for the exterior ring (clockwise or counter clockwise). Coordinate order needs to be unambiguous and should be viewed as application dependent.

d. Agreement on this requirement.

11. The “where” schema definition for polygon shall also support interior rings (AKA holes, islands, donuts). Interior: set of all direct positions that are on a geometric object but which are not on its boundary.

a. Discussion: Coordinate order needs to be unambiguous.

b. Agreement on this requirement.

12. The “where” schema shall support definition of a 2d circle of the form (center, radius). A Circle is an arc whose ends coincide to form a simple closed loop. A 2d coordinate defines the center of the circle and the radius is specified in some units of measure (CAP currently uses feet – but most of the world is metric!). See UoM below.

a. Discussion: Can there be a zero (0) radius?  No. Use a point geometry instead.

b. Agreement on this requirement.

 

Other possible requirements:

1. The where schema may need to support the ability to encode multiple instances of a phenomenon, such as a chemical plume over time. Need to associate time properties. Tracking an event/phenomenon over time. Need more definition on this requirement. This needs to be discussed a bit more as there are several ways this can be done using GML. 

2. Units of Measure (UoM). Should we specify one default UoM (such as meters) or do we need the flexibility to allow consistent expression of UoM. GML profiles can be specified either way: Recommend that 1.) The default UoM is meters, 2.) another UoM may be sued but must be explicitly stated in the GML encoding, 3.) any UoM be allowed but that only one UoM shall be specified for any given implementation instance of the profile. 

 

The above requirements and definitions are consistent with GeoRSS GML point, line, polygon, and box.  The requirements are also consistent well as the GML application schema being used by the IETF for all their geodetic (coordinate) payload definitions. The IETF “geoshape” GML application schema is a mandatory must implement in Next Generation 9-1-1.

Introduction to ISO 19107: Spatial Schema

This International Standard provides conceptual schemas for describing and manipulating the spatial characteristics of geographic features. Standardization in this area will be the cornerstone for other geographic information standards.

A feature is an abstraction of a real world phenomenon; it 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. Raster data is based on the division of the extent covered into small units according to a tessellation of the space and the assignment to each unit of an attribute value. This International Standard deals only with vector data.

In the model defined in this International Standard, spatial characteristics are described by one or more spatial attributes whose value is given by a geometric object (GM_Object) or a topological object (TP_Object). Geometry provides the means for the quantitative description, by means of coordinates and mathematical functions, of the spatial characteristics of features, including dimension, position, size, shape, and orientation. The mathematical functions used for describing the geometry of an object depend on the type of coordinate reference system used to define the spatial position. Geometry is the only aspect of geographic information that changes when the

information is transformed from one geodetic reference system or coordinate system to another.

Topology deals with the characteristics of geometric figures that remain invariant if the space is deformed elastically and continuously. for example, when geographic data is transformed from one coordinate system to another. Within the context of geographic information, topology is commonly used to describe the connectivity of an n-dimensional graph, a property that is invariant under continuous transformation of the graph. Computational topology provides information about the connectivity of geometric primitives that can be derived from the underlying geometry.

Spatial operators are functions and procedures that use, query, create, modify, or delete spatial objects. This International Standard defines the taxonomy of these operators in order to create a standard for their definition and implementation. The goals are to:

a) Define spatial operators unambiguously, so that diverse implementations can be assured to yield comparable results within known limitations of accuracy and resolution.

b) Use these definitions to define a set of standard operations that will form the basis of compliant systems, and, thus act as a test-bed for implementers and a benchmark set for validation of compliance.

c) Define an operator algebra that will allow combinations of the base operators to be used predictably in the query and manipulation of geographic data.

Standardized conceptual schemas for spatial characteristics will increase the ability to share geographic information among applications. These schemas will be used by geographic information system and software developers and users of geographic information to provide consistently understandable spatial data structures.

Note on GML use in a “foreign” grammar

Usually the way to use GML inside a foreign grammar (i.e. where one does not have GML features – i.e. is not an application schema) is to put the GML inside a “property” in the foreign grammar.  This is the approach in GeoRSS.  The foreign grammar then determines what the GML means by assigning roles to the objects (e.g. geometries, topologies, times etc).  So there is nothing wrong with something like:
 
                <Document id = “d12”>
                                <description> …… </description>
                                …  other non-GML stuff …
                                <where>
                                                <GML geometry>
                                </where>
                </Document>
 
If only geometries are enclosed in the <where> than that is workable – but even in that case, one might want other words (not really a GML question).  For example, one might want to have:
 
                <damageImpactArea>   - area directly impacted by the emergency incident (e.g. fire, earthquake)
                <alertArea>                        - area where people need to know about the incident
                <evacuationArea>           - area to be evacuated
 
Now this information could be conveyed some other way - but something to think about.  I think this has also come up in GeoRSS.  The idea of a property (geometry property) in GML is to express the role of the geometry in relation to the feature object.
� http://portal.opengeospatial.org/files/?artifact_id=20509


� This is the GML <pos>. One may think of <pos> as coordinates.


� The IETF and NENA communities have expended considerable effort discussing the semantics of “floor”. For example, http://www.ietf.org/rfc/rfc3825.txt.


� This encoding approach would make OASIS “where” consistent with the GML PIDF-LO geoshapes application schema and hence consistent with the work by NENA on Next Generation 9-1-1


� This raises the issue of Units of Measure (UoM).





