Geospatial Data Infrastructures

Chapter 10: Conceptual tools for specifying geospatial descriptions


Martien Molenaar contributes this chapter, which discusses semantic modeling for optimal data collection and sharing.

Key Points from Chapter

· In the emerging ‘information market’, there exists a need for consistent and transparent to access to government owned information

· Geospatial data has different levels (foundation, framework, application-specific), which have different levels of sharing.  Can data be shared across different levels?

· Tools are important for defining descriptions and semantics of geospatial data collections

· Earth is spatio-temporal continuum with many processes

· Classes of processes

· Object linked to position (raster)

· Object linked to unique identifier (vector)

· Raster data

· Convenient structure for data processing

· ‘Point’ or ‘cell / area’ raster.

· Grid-based

· Cells have values associated with them

· Have resolution associated with them, based on spatial location of extents

· Geometry types

· Point, line, polygon

· Vector data

· Possesses direction and magnitude

· Can provide topological relationships and hierarchies between objects, through connectivity and adjacency

· Basic linking / modeling occurs through tables, which possess fields, which define attributes.  Very similar to relational database principles

· Aggregation hierarchies

· Objects are built with elementary objects and can form more complex objects

· Object associations

· Classes are objects with the same attribute structure

· One-to-many, many-to-one, one-to-one type relationships; are not excluded

· Object dynamics

· Objects may change (attribute(s), position, aggregation structure)

· Data modeling tools help analyze data requirements within an application domain

· Suppliers must tag their data with a lot of information.  However, this is important in our ‘information economy’.

· At the data modeling level, this approach is valid, but may not be feasible for the application domain itself (context, economics)

Analysis

This chapter describes semantic modeling as the context for data sharing and collection as part of GDI.  Tools are obviously important for describing geospatial data.  Geospatial data should be shared across different levels.  An approach to this is to develop organizational ‘views’ to data through services.  This is currently done for geospatial services by creating views at the data collection level; however further granularity is required for access control to geospatial objects.  For example, a census database may provide full information (phone numbers, salaries, etc.) to a given organization, and provide partial, aggregated information to another organization.  This information would reside in one geospatial database / repository, but depend on access control and authentication to decipher which data schema to employ.  This concept has not yet been implemented as part of interoperable environments, however is an increasing requirement in domain applications such as disaster management and critical infrastructure, such as the current OGC Critical Infrastructure Protection Initiative (OGC-CIPI-1), of which GeoConnections is a part of.

In terms of geospatial descriptions, this chapter fails to recognize services as geospatial entities.  Geospatial services are increasingly providing data through the Internet, many through common OGC public interfaces.  While data descriptions are still required, so too are their associated services and service descriptions.  The W3C has published draft specifications such as Web Service Description Language (WSDL) and Universal Description, Discovery and Integration (UDDI), important components to the evolution of Web Services.  WSDL provides an interface’s operational syntax definition, and UDDI is an open framework for description and discovery of services.  Such technologies will enable users and application developers to connect to services and use them in a meaningful way without in depth knowledge of the service syntax.

The chapter also reviews some basic geospatial data structures, but does not refer to GML when addressing vector data structures.  The OGC GML specification extends common geometric types with types such as MultiPoint, MultiLine, MultiPolygon, and MultiGeometry.  GML’s use of XLink also provides a mechanism for topological relationships as per the vector model.  The very concept of GML and the underlying XML and XML Schema technologies provide powerful tools for many aspects of GDI, with vector data as a prime example.
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