Geospatial Data Infrastructures

Chapter 11: Spatial referencing


Marco Hofman, Erik de Min, and Ruben Dood contribute this chapter, which focuses on the geometric components of geospatial positioning and referencing, and relevant issues.

Key Points from Chapter

· Definitions of geographic position are necessary for integration of geospatial information

· Datums

· Geodetic datum: set of constants specifying coordinate system used for calculating coordinates of points on the Earth

· NAD27 replaced by WGS84.  WGS84 is a global definition of the shape of the earth

· Datums consist of reference ellipsoid (with major axis, flattening), coordinate system origin, orientation and map projections

· Height relative to above sea level; can be problematic due to differing height referencing systems

· Map Projections

· All projections cause distortions (angle, distance, area); choosing a projection is dependent on the purpose of the output map

· Conformal projections have no angle distortion; applicable for navigation

· Equidistant projections have no distance distortion, but have variances between parallels

· Equal area projections have no area distortion

· UTM commonly used for military mapping (i.e. NATO)

· Data Acquisition

· Photogrammetry, remote sensing

· GPS is a global positioning system satellite, which offers 100m accuracy

· Has many uses for mapping, recreational, transportation, etc.

· Different GPS devices offer different level of accuracy

· Differential GPS is suitable for high accuracy collections

· Data Integration

· Four scenarios for combining data

· Known datums, ellipsoids

· Knowledge of complete datums

· Datum not known for one collection, but some known points exist between both

· Datum not known for both collections, no corresponding points between datasets

· Geographic referencing should be addressed in GDI

Analysis

Spatial referencing is discussed in this chapter but does not refer to community efforts in addressing spatial reference systems in an interoperable fashion, which is needed for GDI.  This chapter provides yet another example of how common standards and principles are needed to development and implement a GDI.  The many issues presented regarding spatial referencing systems are issues which can be addressed by current efforts in the geospatial / information technology community.

The European Petroleum Survey Group (EPSG – http://www.epsg.org/) is dedicated to survey and positioning issues.  The group consists of surveyors, geodesists and cartographers.  The EPSG maintains a list of spatial referencing systems associated with well know textual codes for easy referencing in geospatial data and services encodings or bindings.

The OGC has adopted the EPSG definitions and utilizes them within various specifications (such as WMS, WFS, GML) for predefined spatial reference systems (such as EPSG:4326 [WGS84], EPSG:42101 [WGS84 / LCC Canada]).  In this context, software systems can build intelligence into their geospatial processing applications to recognize the simple and well-defined EPSG codes and handle their complexities in a manner that is transparent to the client.  This way, clients using web services need only provide a keyword as a spatial reference system instead of long, complex geodetic definitions of a given coordinate reference system.

The OGC has initiatives and working groups in GML and coordinate transformation which deal with the definition of EPSG codes in XML.  The current EPSG definitions are in a tabular file format.  Defining these spatial reference systems in XML will produce self describing, human readable information which can be reused in a number of contexts, from geospatial web services, to data schema definitions, and, perhaps most importantly, the integration and transformation of geospatial data from disparate sources.

Spatial referencing is also critical in the context of collection level metadata, and should be addressed.  Metadata should include, for integrated product collections, the method of transformations and definitions (or pointers / references) of spatial reference systems as prescribed by an authoritative organization.  If a non-standard transformation or reference system is defined, then its schema (or model) should comply with the given authority.

In conclusion, GDI needs well-known definitions of spatial reference systems, as well as flexibility to define local or new spatial reference systems.  XML and the various activities within the OGC and EPSG are potential vehicles to address these issues.  In the emerging world of geospatial web services and GDI, such basic principles should not be overlooked.
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