Title: Sensor Metadata Content Standards

Subtitle: Report on the MMI Sensor Metadata Interoperability Workshop

As the development of observatories like ORION gathers momentum in the United States and around the world, data systems requirements are evolving. Initially focused on just getting environmental data to the science user, systems are increasingly expected to serve multiple end uses. These uses span a wide range of time constraints (from real-time applications to long-term retrospective analyses), science domains, and user communities.

To support the growing list of purposes, systems must keep track of more and more information describing the context of the data. Reflecting this need for more comprehensive information about data, several efforts have been undertaken to create and capture sensor metadata—information about the instrumentation used to capture data of interest—in more standard ways. In their most general form, these standards describe contextual information about any source of data, including software such as oceanographic models and data processing applications.
On September 19 and 20, 2006, the Marine Metadata Interoperability project hosted a 2-day workshop to work on sensor metadata interoperability issues. For three reasons, the MMI community considers this period a key opportunity to consolidate understanding of existing standards, and identify strategies to move toward interoperable standards. 

First, recent years have seen several deployments of configurable, scalable observatories by oceanographic institutions and vendors (e.g., MBARI and Satlantic),  each independently pursuing more standard ways to effectively deploy multiple complex ocean observing platforms with many tens (and eventually hundreds) of instruments. Second, many observatory projects, as well as individual platform projects, are quickly approaching the selection of content standards to represent key metadata in the system. For example, while ORION's need for standards is months away, the system can not afford to be delayed by extended standards evaluations and modifications when it reaches that point. 

Finally, several sensor metadata content standards have matured to the point that a range of communities have been evaluating and beginning to use them in real world observing system efforts. This workshop considered ISO 19115 (and a recently proposed Marine Community Profile), FGDC's CSDGM and remote sensing extension, DIF (and a very recent extended set of instrument metadata fields), and the two detailed sensor content standards SensorML and TransducerML.

MMI's awareness of sensor standardization issues was shared by the Alliance for Coastal Technologies, which independently had scheduled a Sensor Interoperability workshop for the same time frame. While the workshops differed in their immediate goals and techniques, both were pursuing the goal of sensor interoperability. The two organizations agreed to hold their workshops during the same week in Portland, Maine, to maximize interaction and community benefit. This collaboration proved fruitful on many levels, and MMI is grateful to ACT and their staff for facilitating the combined workshops.

In the event, 52 participants attended MMI's workshop, including 12 continuing from the ACT event. These participants were organized (mostly by self-selection) into two tracks. The first track required participants—further organized into 5 teams, one per metadata standard—to document a set of sensors to address 4 use cases.  The second track provided training to participants in an XML-based content standard (SensorML), and exposure to a number of other content standards and systems that employed them. Both tracks attended presentations on ORION and IOOS, and participated in plenary discussions of the standards and development of recommended strategies to move forward.

Workshop attendees came from many communities. ORION and IOOS were well represented, as might be expected.  Yet 25% of the participants were international, and a number of others came from outside the oceanographic community. Many high-level managers and standards developers participated, including the authors of at least two metadata standards and two standards profiles (or extensions). The workshop organizers were very pleased to have such experienced technical leaders for the training and implementation breakout teams, and thank them for their extensive investment in this process.

As is customary for MMI workshops, most workshop activities were documented in 'real time' in the workshop's web pages (see "MMI Resources"). These pages are being edited to create a "final report" from the breakout groups, and those results will be integrated into a workshop report. Meanwhile, all can visit the workshop site to get a sense of the meeting. Discussions about blending standards (e.g., ISO 19115 with SensorML fields embedded or linked) and integrated data models (including IEEE 1451) were of particular long-term potential.

The workshop is just recently concluded as of this writing, and its lessons are still emerging, but a significant body of information has already resulted. A gratifying number of action items and recommendations were captured during the plenary discussion, and several key strategies for moving forward were identified and endorsed by the participants. 

As is often the case, these strategies—which are documented in rough form in the Workshop Results section of the web site (see "MMI Resources")—will require resources to implement.  Once analysis and final compilation of the recommendations is complete, MMI will work with the community to identify interested volunteers, and/or funding commitments, to move forward on the most important activities. 

BREAKOUT BOX:

How you can help
MMI is a community collaboration. We solicit interested parties to participate in these important sensor interoperability activities, as well as to work on the workshop report and other MMI projects. (Grant money is also welcome.)

You can start by becoming a member at the MMI site, and contact Luis Bermudez (bermudez@mbari.org) or John Graybeal (graybeal@mbari.org), or any Principal Investigator or member of the MMI project, to be connected to the activities that interest you.

BREAKOUT BOX

MMI Resources
MMI Web Site
http://marinemetadata.org

Workshop Content
http://marinemetadata.org/workshop06

Workshop Results
http://marinemetadata.org/workshop06/results

Sensor Standards
http://marinemetadata.org/sensorcs   ??

MMI Principal Investigators and Steering Committee Members

http://marinemetadata.org/sc/scmembers

MMI Metadata Hot Line
ask@marinemetadata.org

OPTIONAL BREAKOUT BOX (WILL FILL OUT IF NEEDED)

The Content Standards

	Name
	Type
	Body/ Creator
	Version
	Released
	Web Link

	CSDGM (Content Standard for Digital Geospatial Metadata)
	Standard
	FGDC
	
	
	

	Remote Sensing Extension
	Extension
	?
	
	
	

	ISO 19115
	Standard
	ISO
	
	
	

	Marine Community Profile
	Profile
	Greg Reed
	
	
	

	DIF (Directory Interchange Format)
	Standard
	?
	
	
	

	AD/I 
	Extension?
	GCMD
	
	
	

	SensorML
	Standard
	OGC
	
	
	

	TransducerML
	Standard
	OGC
	
	
	


