Geospatial Data Infrastructures

Chapter 6: Quality management in GDI


Mark Doucette and Chris Paresi contribute this chapter, which focuses on quality of products and services.

Key Points from Chapter

· The value of quality is related to degree of user satisfaction

· Timelines and price also important

· Fundamental components of a geospatial data infrastructure

· Producers of data

· Users of data

· Technological and institutional environment to which data is used / applied

· Quality management very prominent in commercial environments (such as CERCO)

· Today, geospatial data has multi-disciplinary uses, not confined to specific application domains per se

· Today’s demands are more diverse than previously

· User community expects up-to-date and quality product collections, more so if a cost is involved in obtaining the data for the supplier / provider

· Digital data enables the collecting and sharing of data easier, and usage widespread, and as a result reaches a broad range of users

· Integrity of GDI is based on effective functioning of associated systems and networks, as well as integrity of the data

· Examples of quality management practices

· Correct data processing according to standards and / or specifications

· Timely delivery of data

· Data concurrency in other product collections

· User manuals, help functions

· GDSC is in charge of quality management measures within GDI, and hence must develop and manage a quality manual for GDI stakeholders and partners

· Data integrity is the most important factor in quality management of a GDI, with factors such as:

· Lineage: description, methods of derivation, transformations, temporal information

· Consistency: data schema, attribute rules

· Completeness: selection criteria, definitions, and other relevant rules (i.e. standards for generalization

· Semantic accuracy: quality of data according to a schema/model

· Temporal accuracy: dates for observation, updates, deletion, etc.

· Positional accuracy: deals with location according to particular reference system

· Attribute accuracy: measurement and derivations of attribute data

· Data must be collected, stored, exchanged and presented according to certain standards

· Formal standards are long, complex

· Informal standards tend to solve specific problems, and are not as long and complex

· The need for standards increases as data sharing increases

· Technology has enabled many more individuals and organizations to create, collect and manage geospatial data

· Untrained people now capable of producing maps and map data

· Data quality methods are crucial as the geospatial data and services are becoming widespread across multi-disciplinary domains and activities

Analysis

This chapter touches upon an important factor in GDI, that of quality and quality management.  The issue of data quality is a non-trivial one; this chapter mentions that data integrity is the most important factor in quality management within GDI.  I find that the subject of data quality / integrity in this chapter lacks proper references to services which provide data, and the need for quality management for services as well; in particular the emerging web services which are increasingly acting as data distribution and access mechanisms.  Typical data acquisition can be through media, or online web access of file based (or discrete) products.  However, web services are quickly providing similar services, such as the OGC Web Feature Service (WFS), or Web Map Service (WMS).  Users are increasingly using such services to acquire maps and map data for slide presentations, or acquiring feature and attribute information for use in their local projects and initiatives.

Quality management should also be present through such web services, which, at a high level, perform geographic processing based on an end user’s request over the Internet.  In Canada, the number of web service instances is quickly increasing, yet no quality control mechanisms exist to derive performance and quality measurements.  For geospatial web services, quality management is also important for the availability of the service over the Internet.

When speaking of data integrity, it is also important to discuss the environments and data formats and documentation, which are provided (or not provided!) with geospatial data.  Many data formats require special software to be read and used in a useful manner.  In many cases, this information is encoded in such a way that makes it difficult for users to comprehend the information (such as binary encoded information).

Geography Markup Language (GML) is a geospatial data encoding specification as published by the OpenGIS Consortium (OGC), and endorsed by GeoConnections/CGDI.  GML is based on eXtensible Markup Language and use XML Schema for data definition, structure and validity.  All the above specifications are for public consumption and do not require commercial or complex software algorithms to use and comprehend geospatial data.  GML (as an XML technology) is a ‘self-describing’ markup language, which, as ASCII text, is human readable.  As a result, the advantages to GML are 1) longevity of usage and quality of self-documenting text information 2) GML application schemas can define rules for derivation, can provide linkages and pointers to other data collections through XML technology.

The issue with data quality, which requires close attention, is that of data semantics.  GML, and most other data format concentrate on syntax and structure of geospatial data.  As such, models need to be created and maintained for various application domains, and subsequent vocabularies can be published.  In short, a data record’s attribute may mean one thing to a given user community, and something totally different to another user community.  The key here is to establish a semantic web infrastructure and framework, for geospatial data and services.

It is agreed that some standards need to exist as geospatial data usage, distribution and sharing increases.  Geospatial data increasingly requires traceability to originating acquisition and processing techniques, as well as point of contact.  Formal standards bodies such as ISO usually have long, arduous standards definitions processes.  Many organizations and industry often cannot wait for such standards to slowly emerge, and as a result, ‘ad hoc’ or informal standards emerge which are not representative of the ISO process, and often lack completeness.  Formal standards processes often drive the need for informal standards processes, which subsequently drive the need for formal standards processes.  I think the OGC has tackled this issue in an encouraging manner, by developing geospatial-processing specifications as a result of community requirements, which go through an extensive engineering process.  However, specifications are published after testing and development, not vice versa.  The ‘try-and-see’ approach is most advantageous when compared to more formal processes, which are not necessarily tested during specification definition, resulting in gaps when implemented in operational environments.
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