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Everything happens somewhere, some when, and every person and every thing is somewhere. At least 80% of all database records, it is often said in our industry, have a spatial component. “Location, location, location” is an important “significance rule” not only in real estate but also in many other domains of human activity. Almost all of the critical issues facing governments and businesses involve assets, people, competitors and risks that are spatially distributed – often not optimally. So, geography impacts everything.

Standards are critical because so much geospatial information is digital and because communication among digital systems requires common frameworks of protocols and encodings. Open consensus-derived industry standards and the organizations that provide these standards have become a mainstay of geospatial technologies as well as virtually all other digital information technologies. In many cases, both producers and users of technology join these organizations to influence and stay abreast of this critical shared resource. Instead of defacto standards that are controlled by a particular dominant company, virtually all users and most producers benefit from having consensus standards,. 

Along with ISO TC/211, a “de jure” standards organization (that is, a standards organizations that exists through legislation), the OGC is the preeminent standards organization for the geospatial industry. OGC is not a de jure standards organization. The OGC is an international voluntary consensus standards consortium. The OGC consensus process enables technology users and providers to collaborate to define, test, and document geospatial interface and encoding standards. Often, the OGC adds implementation detail to the standards of de jure standards organizations such as ISO. OGC standards are designed to work well with standards from other standards organizations such as: the World Wide Web Consortium (W3C) and OASIS, which develop and evolve standards for the Internet and the Web; the Internet Engineering Task Force (IETF); IEEE 1451, which is responsible for “smart sensors”; and the Next Generation 9-1-1 (NG 9-1-1) initiative, which will establish the foundation for multimedia public emergency communications services in a wireless mobile society.
Understandably, most producers of geospatial software, data, and services who implement geospatial standards promote the capabilities of their offerings more aggressively than they promote the standards implemented in their offerings. But geospatial standards often provide an essential foundation for their products. Technical standards -- standard interfaces, protocols and encodings -- are the necessary and largely invisible infrastructure elements that make digital systems -- and our “spatial Web” -- possible.

Standards enable interoperability among multiple networked resources, multiplying the value of those resources: The more resources your product or application can connect to, the greater the value you can provide to your customers. Both large and small companies have understood the value of open interfaces and encodings for geospatial technologies. Along with the traditional vendors of GIS and Earth imaging products, Oracle took an early interest in the OGC and has been an ongoing participant. More recently Google, Microsoft and other organizations have become high level OGC members.

Standards provide another important benefit besides interoperability: Most IT standards are unencumbered by intellectual property and as such are distributed on a royalty free basis. The html specification, for example, is a “recipe” that enables any developer to quickly build software for hypertext. Most of the standards published by OGC are the product of exhaustive requirements analysis. Using the Consortium consensus process, these requirements have been carefully developed by expert multi-vendor teams into open specifications -- “recipes” -- for standard interfaces, encodings and best practices.

Many important national and international initiatives depend on OGC standards. Here are some examples:

There is widespread adoption of OGC standards in Australia. In 2001, CANRI, the Australian Spatial Data Infrastructure Team, joined the OGC Web Services Initiative, continuing the strong Australian involvement in OGC. The Australian spatial data infrastructure (SDI) consists of a wide variety of OGC standards-based enterprise implementations, such as: the New South Wales Natural Resources Atlas; Australia's Internet Framework Technical Architecture; and Western Australia's Landgate-developed Shared Land Information Platform (SLIP), which forms the foundation of an information connection service that serves 19 government agencies. 

Landgate, the Statutory Authority responsible for Western Australia’s land and property information, developed SLIP to provide agencies with real-time access to land information. SLIP’s Service Oriented Architecture (SOA) approach reduces duplication of datasets, allows agencies to retain full control of their data and ensures that the most current spatial information is available to systems and users. SLIP infrastructure installed at an agency site interfaces directly to the organisation’s spatial data store, providing services that implement the OpenGIS® Web Mapping Service (WMS) and Web Feature Service (WFS) Interface Standards and that interoperate with the central WMS and WFS services located at Landgate. This provides users and applications with a single point of access to spatial data from all agencies. OGC standards are implemented in more than 200 vector and 1000 raster services. Landgate plans to provide services that implement the OpenGIS® Web Mapping Service – Coverages (WMS-C) and Web Coverage Service (WCS) Interface Standards, the KML Encoding Standard, and a transactional WFS (WFS-T).

Another major program in Australia is the Australian Partnership for Advanced Computing (APAC). APAC has expertise in Earth Systems Science Applications and enables access to its data and computer resources through specialized geospatial portals, Web services (including OGC Web Services) and open-source applications. Systems on the grid provide more than 4500 processors of compute power, more than 3 petabytes of storage, and a wide range of software products installed at various sites. 
In Europe, OGC standards play an important role in many programs and projects, such as the ‘Global Monitoring for Environment and Security’ (GMES) program; SANY (Sensors Anywhere); The Cyber-Infrastructure for CiviL protection Operative Procedures project (CYCLOPS); and the INSPIRE initiative.

The global ocean science community is embracing OGC standards:

-- The EUCC (EU Coastal Union) promotes standards-based interoperability and facilitates stakeholder involvement in MOTIIVE (the EU Marine Overlays on Topography for Annex II Valuation and Exploitation) . MOTIIVE is collaborating with the Australian Oceans Portal project on a registry to deliver OGC-standards-driven query models, presentation resources and processing chains. Other ocean science projects in Europe include the EU's (European Union) InterRisk project (Interoperable GMES Services for Environmental Risk Management in Marine and Coastal Areas of Europe); SeaDataNet, a Pan-European project to provide Infrastructure for Ocean & Marine Data Management; and the UK Met (Meteorology) Office's DEWS (Delivering Environmental Web Services) project. 

-- In the US, two of the major ocean science organizations using OGC standards are OOSTethys and OpenIOOS. OOSTethys is an effort to enable a "system-of-systems" of linked data providers in the marine domain based on OGC standards, with a focus on sensors. The Integrated Ocean Observing System (OpenIOOS) project is a demonstration portal application for visualizing provisional information products produced by the US Southeastern Universities Research Association (SURA) Coastal Ocean Observing and Prediction (SCOOP) system. 

Overarching these ocean science efforts is the Global Earth Observing System of Systems (GEOSS). GEO (Group on Earth Observations) is a voluntary partnership of 124 governments and international organizations. GEO is coordinating efforts to build GEOSS with the goal of enabling continuous monitoring of the Earth and access by a wide variety of researchers to a vast shared set of information resources. OGC has led a series of GEOSS interoperability demonstrations at IEEE and ISPRS meetings, and OGC is leading the GEOSS Architecture Implementation Pilot that has brought together technical contributions from over 120 organizations. 

Part of Japan’s contribution to GEOSS is the GEO Grid project at Japan’s National Institute of Advanced Industrial Science and Technology. GEO Grid applies grid technology to integrate satellite imagery, geological data, and terrestrial sensor data to monitor and respond to disasters such as earthquakes, landslides, and flooding.

The trend toward standards-enabled convergence of technologies and integration of diverse resources has led to the expansion of the scope of the OGC standards effort. OGC activities now include Sensor Web Enablement (SWE), Geospatial Rights Management (GeoRM), CAD and 3D for the built environment (AEC/3D), Open Location Services (OpenLS), GeoSemantics, and, for the mass market, GeoRSS (see An Introduction to GeoRSS at http://www.opengeospatial.org/pressroom/papers), and Google’s KML. Other standards organizations such as IETF and OASIS are incorporating “lightweight” GML application profiles into their standards. In all of these areas, the OGC is involved with technology providers, technology users and other standards organizations in hands-on engineering initiatives – scenario-based testbeds, pilot projects, and interoperability experiments – to accelerate the development and acceptance of OpenGIS® Specifications.

Decision makers are learning that their role in this progress is to support technical standards and insist on standards in the language of their organizations’ procurement documents. In Australia, Canada, the UK, the US, Europe, and other countries, national SDI development is positively affecting agencies at all levels of government. The global geospatial industry’s increasing involvement in the standards process and the vendors’ ready implementation of new standards make the transition easier for both decision makers and implementers.  We are leaving the stovepipes behind. Some institutional and semantic obstacles must still be overcome, but the success of technical interoperability makes these challenges much less daunting.




