Minutes of the

Digital Earth Open Meeting
November 10, 1999

U.S. Geological Survey

Reston, Virginia 20192
Note:  Please refer to PowerPoint slide presentations delivered by many of the speakers noted below (availability indicated by an “*” next to the presenter’s name).  The presentations are collocated with these minutes on the www.digitalearth.gov Website under the “calendar” heading.

Welcome and Introductions: Sidney Draggan, Environmental Protection Agency, 

All participants introduced themselves.

Objectives and Expected Results: Mark Reichardt*, Federal Geographic Data Committee

Overview of agenda.  Morning session will provide an overview of the Digital Earth vision, and will discuss progress of the Digital Earth (DE) program.  The afternoon session will be collaborative, focusing on views from attendees, and discussions of the possibility of DE Alpha Versions that will help the public see elements of the vision in applications within their community.

There will be a great deal of material covered today.  So if we do not get an opportunity to cover all your questions and topics, please write down and submit your questions.  They will be captured in the record and answered.

History of DE: Tim Foresman*, National Aeronautics and Space Administration, Digital Earth Program Lead

This meeting is a milestone in DE evolution.  How should we open up to get outside of government?  We recognize that government. will not "run" DE.  However, government will help lay the framework.  That's what we have been doing.  We are now on the cusp of the 2nd chapter of DE.

Vision:  DE will be a virtual representation of our planet that enables a person to explore and interact with vast amounts of natural and cultural information gathered about Earth.

· We must harness nation's government, academic and business resources to develop, demonstrate, and establish the DE vision.

· We must plan and build an infrastructure that will enable anyone to move virtually through time and space.

· We must bring dramatic benefits and savings to the agencies producing and using geospatial data

· We must foster development of enabling information technology though public-private partnerships for visualization, communication, interoperability, data fusion, artificial intelligence, digital libraries, geographic information systems, remote sensing, and other critical technologies.

User Scenarios -- How do people perceive DE?

· Students in classrooms

· Scientists trying to understand the earth

· Disaster management

· Citizens concerned about global change

· Farmers planning planting

· Etc.

Variety of scales

· Local to global

· Local, state, national, international

Timeline form 1940s to present: beginning of computing age; geography age; space and information age; environmental age; environmental regulatory age; web; global change; end of cold war; FGDC, NSDI, Digital Earth

Tim presented some initial thoughts on possible DE organization:

· National Consortium for DE

· Public-private partnership

· DE Steering Committee

· Coordination of federal activities

· National Institute for DE

· Full time active secretariat to ensure continuity

NASA Digital Earth regions of influence:

· Education & outreach - focused on users, scenarios, partnerships; involves museums and schools, media

· Science & Applications - validation community for DE content; state & local govts

· Visualization and exploration

· Advanced display sites

· Data access & distribution

· Standards & architecture

Gradient from data archives to catalogs, protocols & metadata to visualization to everything else

No one entity can do it all.  Need to leverage activities of all participants -- projects exist in all six regions of influence, even just within government.

· International level -- global data sets, 1k and better; Chinese are promoting DE through a Beijing symposium at the beginning of December.

· National level -- developing national organization here

· State & local - workshops, product development

Prototypes

Remote sensing

Innovative ideas

Interagency data

Web-based

3D

multi-resolution

wide range of data

Not a monolithic process; collaborative, enabling vision.  Need to coordinate a lot of activities going on in a lot of organizations ( not just government)

Benefits of DE -- solve practical problems; contribute to informed decision making

· City planning (Atlanta, Heat Island Project)

· Education ( California, Teacher Training)

· Natural resource management (Baltimore, Lyme Disease Study)

· Agriculture 

· Transportation

· Disaster management

Future Goals of DE -- Alan Gaines*, National Science Foundation

Need to look at DE 10 years from now to anticipate the kind of research we need to do in order to get to where we want to go.

Drivers 

· Benefit to humankind via understanding of environment, improved stewardship of natural resources

· Advances in observational technologies; computation and communication capability; data representation and management

· Marketplace - demand for geospatial info and services

DE must view the Earth as an integrated system

  It is where the science is going; looking at all components of earth.  We now are understanding individual components but must work to understand earth as a complex, integrated system.

Requirements

· Massively distributed data  processing

· Data and systems must be fully interoperable

· Component based, scalable, extensible

· Dynamic, predictive modeling capability

· 4 dimensional capability

· Tetherless broadband communications

· Complex, but intuitive, user-friendly

· Universal access (not just geographically, but to people of varying capabilities)

Challenges

· Data management --- massive, unstructured (seismic, satellite weather data, satellite imagery)

· Data distribution/discovery

· Data interoperability

· Data fusion - dependent relationships among variables; different scales and resolutions

· Visualization -- shared, interactive, immersive 3-D; must be interoperable, continuously variable resolution; intuitive representations of uncertainties

Data visualization corridors (DVCs) www.cacr.caltech.edu/Publications/DVC/
Models

· 4-D

· time as a continuous variable

· many variables

· complex

· scale - molecular to global; micro seconds to billions of years

Computation and Communication

· Prediction is that within 10 years, we will be able to use 100 Terabyte data sets from 100 pedabyte archives using 100 teraflops computational capability and 100 gig/sec bandwidths over system area networks.

· Current desktop systems have the power of supercomputers 12 years ago.  Don't be constrained to today's capabilities.

Integrating components

· Need system of systems

· Need to describe the components and functionality of each, dependencies of each, necessary interfaces

· DERM - approach to the challenge of integration; we've started on it but need help.  This is the challenge for the immediate future

R&D programs

· NSF:

· ITR  $1.5M this year

· Digital libraries initiative

· Large data set visualization

· Wireless info tech

· Digital government program

· Other

· NIMA University Research Initiative

· Web Mapping Testbed Initiative (OGC)

· C/FIP (FGDC)

VP Challenge: (to government):

"Accelerate the growth of a multi-billion dollar industry."  This vision is where the rubber hits the sky.  We need to put it down on the road.

Q.  Who is responsible for the development of the DERM?

A.  Being developed via an informal subcommittee of IDEW; chaired by Lance McKee of OGC, who will speak next.

DE Technical Environment - Lance McKee*, Open GIS Consortium
Collaborative Opportunities

Web Mapping Testbed

Digital Earth:

A meta-system connecting existing systems into a coherent, interoperable whole

Enables and encourages commercial and public sector participation

Utilizes existing standards wherever practical

Leverages existing resources wherever possible 

DERM Basics

· Provides technology framework to guide development, procurement, standards

· Communicates the design of DE

· Based on ISO/IEC 10746: Open Distributed Processing - reference model

· Defines context and roles

· Details critical data and computing standards

· Summarizes engineering and technology choices

DE will not work as a new monolith.  Don't want to create a stovepipe.

Global Spatial Data Infrastructure and DE both have reference models.  They are close but not the same.  GSDI's objective is to help countries  provide a good, compatible  infrastructure and to be able to connect with the global spatial community.  The DERM is more narrowly defined to support the DE program as it eveolves.  We originally conceived it to be very broad -- a universal collection of geospatial standards that everyone can conform to in order to get global interoperability.  This was debated and we are now in consensus that it will have to be more narrow on some points to respond to our immediate objectives.

Elliott Christian (USGS) - the DERM has an overall whole.  As it evolves, it will not be more narrow.  Once it is fleshed out over time, it will be the same as the GSDI.  Now it is very specific.

Lance: the groups will converge in the fullness of time.

DERM Committee - subcommittee of the larger interagency group.  Recognize that the work of the committee will need more input.  This group can only point it in a direction.  It needs a formal process for reaching agreements.

DERM v0.3.3 Status:

Format: 

· brief introduction (refers to appendices that contain lengthy contextual and enterprise viewpoints)

· matrix of standards relevant in infrastructure categories by RM-ODP viewpoint levels

· Descriptions of relevant interoperability standards by infrastructure category

OGC will play an important part in this.  People are subscribing to the OCG approach to standards to promote interoperability.  OGC specifications fit well into DERM.  FGDC standards also fit well and are tied to what we are doing.  This is important if we are going to be able to give it to multiple developers and have their products be interoperable.

We are still populating the matrix.

Need to specify DE requirements.  Must be narrow enough to build to.  It must be sufficiently accepted to enable maximum participation.  Must lead to increasing degrees of interoperability.  DE is based on interoperability.

Goal:  Abundant online data and services

Sign up if you are interested in DERM.

Web Mapping Testbed - Mark Reichardt*, overview slides are located at OpenGIS web site www.opengis.org/wmt/index.htm
Many sponsors of testbed activity -- government and OGC

About 30 participants from OGC membership helped in the WMT activity, about 20 modified their commercial clients and/or servers to utilize WMT open technology protocols

Purpose of the WMT is to be able to advertise, find and retrieve data from multiple sources on the internet and exploit them via interoperable web-based applications.

Opportunities and potential are great.  Benefits expected in developing countries as well as technologically advanced countries. 

Vision is to discover, access and retrieve views from multiple servers.  Data from many disciplines to be integrated and visualized.  (environment, social services, crime, real estate, weather, etc.)

Current web mapping technology:

· Lots of great development in using geographic data on the web.  Mr. Reichardt noted that while there have been significant advances, many web sites carry and manage the same data, and they cannot allow a user to combine all the data needed (from multiple sites) to answer their questions. 

· Mr. Reichardt illustrated how three such web sites today could help a business locate a site in a new market.  Three sites were discussed

· EPA Enviromapper - good example using a proprietary solution; 

· IthacaMaps.org 

· HUD Community 2020 Maps

Web mapping testbed strives to bring the information behind these kinds of sites (as examples and representatives of current technology) together and make them come together on a single application.  The potential for greater flexibility, choice and a new approach to data management is possible with the WMT protocol.  This approach also enables the development of open technology services (such as datum transformation) that can be used by developers – reduces effort and cost of building geoprocessing services over and over again in products.

Industry, government and academia are participating in testbed and using reverse engineering to develop standards.  The team, which is international in make up, is actually creating the open technology protocols in the testbed, and then documents standards after gaining agreement on meeting the requirements.  This approach accelerates the standards process.  And that’s good given the need to keep pace with the “Internet year” of three months.

WMT Demo on web shows disaster response in Southeastern US

The first 3 protocols from WMT 1 are in the process of becoming formal OGC open technology specifications (early calendar year 2000) Currently, there are no commercial products that use these specifications, but some OGC member companies are moving to commercialize them in their products 

The next WMT spiral is gearing up.  Kick off meeting is December 14, 1999 in Reston. Contact Kurt Buehler at OGC if you are interested in influencing open technology on the web.  Kurt@opengis.org
NASA Activities
Horace Mitchell, NASA

Topics:

· Visualization labs

· Applications

· Case Studies 

Horace is head of visualization projects at NASA Goddard.  A developer at GSFC had an idea a few years ago to use existing technology, the immersive workbench, as a high-end data browser.  He called this the Digital Earth.  VP's staff heard about it and it took off.

Developed a little application as a prototype testbed.  It is basically the idea that the VP has presented.  Essentially you have a 3-D object of the Earth in front of you that you manipulate and interact with.  Not intended to be the whole of what DE can be.  It is only intended as just a demo of a DE type application.

[movie of a session with this application]

Thrust is to figure out what kind of user interface you need to do this.

Also uses network protocols to ping another server for data at the time it is asked for.

You can make layers transparent to see how they correlate.  You can reorder layers.

Our focus is to test visualization.  This is just one of many things being done.  In my org alone there are 3 projects that could be considered DE prototypes.  At this moment, any particular entity might be related to DE but are not DE.

In NASA we are trying to determine what makes a project DE.

We have begun to develop a set of deliverables for the federal national DE program.

· Architecture - components and interfaces of DE

· Interfaces - implementable specifications

· Implementations - specific operational components or scenarios

· Research - specific unsolved technical problems or usage paradigms

NASA is involved in the first two.  NASA has a rep on the DERM committee.  We are participating in the Web Mapping testbed.  We can't yet ask someone to be DE compliant because we don't know what that means yet.

In the implementation area, it is too early for operational components; testbed may be the most appropriate approach

In research, specific areas are not yet determined; need to develop scenarios and work on visualization, interfaces, and data fusion

DE regions of influence -- within NASA, we talk about how comments come into the DE program.  We think people in these six areas of influence (science and application, education and outreach, advanced display sites, visualization and exploration, standards and architecture, data access and distribution) each community will have a different set of requirements and comments. This is an input mechanism.

DE components (User communities and partnerships, etc.) are an output mechanism -- how we respond to those communities.

Goddard Space Flight Center  has many DE-like processes that match up with the output mechanisms (DE components)

Proposed DE testbed -- NASA will try to work on 3 projects that will link together -- 

· Low End DE Client (RAC/Global View from Space, GLOBE Visualization Server); 

· High End DE Client (DE Workbench, Earth Today); 

· DE Portal (digitalearth.gov, Shared DE infrastructure Prototype (WMT, FGDC, OGC standards) -- so we can see how these things work when we put things together and leverage some existing data sets.  

We will solicit comments from appropriate communities.

Portal - Provides a forum for collaboration and testing for NASA developers

High end - Provides futuristic public access points for DE and NASA Data

Web-based - provides NASA DE data to anyone at anytime

National Spatial Data Infrastructure

John Moeller, FGDC

The NSDI advances the goals of National Information Infrastructure (NII) in accordance with EO12906 signed by the President in 1994.  One of the objectives of the NSDI is to reduce duplication of effort, and promote effective geographic data sharing locally, nationally, and globally.  The FGDC recognizes that we need a greater focus on spatial data and must expand beyond the agencies that have traditionally been involved in mapping (started with 5 agencies, now 17) and needs to go beyond federal activities.  The FGDC has successfully developed stakeholder relationships with a number of organizations representing the interests of counties, cities, states, tribes, and technology as well.  

About 80% of all data have spatial relevance.  It comes from public and private sector, touches all kinds of data - retail, banks, etc.  Spatial relationships are very important to how we organize information to make it compatible with how we engage in our daily activities.

We have been working to reverse the paradigm of data being collected many times and used once, to a infrastructure that promotes  data collection once, with data used many times.

Objective is to promote effective management by all level of government -- enhance decision-making ability.  In years past, decisions used to made locally where individuals knew the community and understood the requirement.  Over the years, technology and population growth has removed some of the decision-making from the local level.  The technology now exists to give that decision-making capability back by leveraging the data that is collected locally -- about 90% of all spatial data.

Objective to contribute to economic growth, environmental quality and social progress.  Much geographic info turns over rapidly but those timelines are important.

The National Spatial Data Infrastructure is composed of the following key components:

· Clearinghouse (catalog)

· Metadata

· Geodata Framework

· Standards

· Partnerships

Numbers of Clearinghouse sites have grown from just a few (4-5) in 1995 to about 175 today. We are creating a national spatial data network that is accessible through a single search on the WWW.   Today, one of the fastest growing components of the NSDI Clearinghouse is international.  This illustrates the influence Clearinghouse concepts are having on the global front.  

Clearinghouse is 

· Distributed network of registered servers

· Several www to z39.50 gateways and many z39.50 servers.

· Goal is ability to find spatial data throughout the community, not one server at a time.

· Will not operate without metadata.

Metadata standards have been developed, and are in use at the Federal level, as well as with other government and private organizations nationwide through the help of FGDC stakeholders.  Metadata is moving toward an international data standard under the International Standards Organization (ISO) Technical Committee 211.  Metadata is the key to geographic data sharing at the local, national and global levels.

Framework data - provides a foundation to which spatial information and attributes can be added.  Provides a base on which other themes of data can be compiled

The FGDC has funded 31 demonstration projects that support the concept.

Included in the definition of framework: digital orthoimagery, geodetic, hydrographic, transportation, cadastral, boundaries, elevation and bathymetry

Standards- documented core framework, geodata and metadata standards

Created a body of 12 geospatial content standards 

22 more in review

Many more to work - must determine those that are nationally significant

For those that are ready and appropriate for consideration, we are looking for international and ISO adoption

Example: NBII having international consideration for biological community

FGDC has developed extensive partnerships for NSDI implementation including the membership of National league of cities, NACO, ICMA, University consortium for GIS, OGC, National States Geographic Information Council, Intertribal GIS Council (540 tribal governments), FGDC.

With the core NSDI components underway, participants in the recent NSDI Geodata Forum on “Making Livable Communities a Reality” identified several Bold Steps that expanded the emphasis of the NSDI toward community applications, human and financial resources, national leadership, as well as education outreach.  As we move forward we will focus on expanded partnerships to enhance capabilities in these areas.  Must work to ensure a sustainable marketplace.  NSDI and DE must establish a collaborative environment for a complete delivery system.

A major goal is that Digital Earth and the NSDI provide leadership for nationally consistent capability for new multi-dimensional representations of our planet.

The Global Spatial Data Infrastructure (GSDI) provides what the NSDI is doing in the US.  We must have the ability to share geographic information and practices at the global level to address critical environmental, social, and economic issues that span our national borders.   There are many activities that deal with various elements of GSDI.  DE may cut across all of them.  Many organizations participate in making GSDI possible.  NSDI has been a key part of this puzzle.

Question from the Audience:  What activities are going on to address daily volume of data?  Answer:  Let's entertain that and other questions like it this afternoon.  These are the things we need to talk about.

LUNCH

DE Alpha Version – Facilitated by Mark Reichardt, FGDC

Today we have seen advancements on many fronts toward achievement of the DE vision.

Suggest that we concentrate on development of 3-4 user context based scenarios from which today’s capabilities are applied to make them a reality.  Suggest that government, industry, academia and other interested organizations collaborate to generate these Alpha Versions that are geared to address specific spatial questions and issues.  Alpha Versions will be visible in multiple public venues, and will also be used to help further define the DE roadmap and strategic plan.  We will also use them to generate discussion among all community members.

Scenarios might be a reporter investigating the anatomy of crime; a commercial enterprise investigating investment opportunities in Southeast Asia.  These are a few of the areas we have tossed around.  Are there other scenarios, or is this even a good idea as a way to proceed.

Thoughts on approach: develop scenarios, partner across industry, include WMT, and shoot for having a workshop in January. 12-13

Open to the floor for comments on this proposal:

Western Hemisphere knowledge partnership which involves knowledge in North and South America. 

All participants are asked to submit a written statement so we can keep a record. [for those individuals that submitted text of their presentations, information is provided as separate files on the digitalearth.gov website for the November 10, 1999 Open meeting}

Due to WMT, we need additional resources.  Maybe one of the ways to embody the DE idea is to form a joint interagency, inter-organization work team whereby the various participants provide individuals to work on specific DE initiatives.  We could put out requests / advertisements for individuals and DE community could compete for supplying the best person.  Paid by the agency that sends them but housed in a DE central location.

DERM, concerned about it looking limited.  Don't want to see anything imply limitations.  We especially don't want to put anything in writing that makes it look limited.   Alan Gaines' slides put forth a broad, inclusive view.  That's the view we want to promote.

Scheduled Presenters: each received 10 minutes; presentations were conducted alphabetically:

USDA Forest Service: Aguirre-Bravo, Dr. Celedonio*

Excited about DE.  There are many ideas with regard to how to make it a reality. CAMESA  is a consortium to advance -- includes all federal agencies in  -- and galvanize capabilities of these federal institutions in the Americas to use information being collected across the Americas and present it digitally.  Through this organization, members are excited about DE.  CAMESA will do its best to promote DE within all those organizations in Canada, US Mexico, Central and South America.  Beginning of DE has been described well.  We need to keep attracting players to make it possible.  The organizational foundation of this undertaking should be the federal institutions across the Americas.  We all will be part of it whether we want to or not.  The mission is so big that we are all now part of it and it will keep growing.  Message is that through CAMASA, we can make this possible.  Need success stories.  Mexico - DE-type initiative funded @ $2M now.  All of these things are related.  Sidney Draggan is on the board of directors of this consortium.

A follow-on statement received 11/16/99: 

 “Digital Earth has the potential of being the "Big Bang Singularity" of the new millennium.  I am sure that the Vision for Digital Earth will galvanize the communities and nations of the world into concerted action.  Through CAMESA, we will do whatever is possible to support Digital Earth: using its capabilities, playing a role in making this concept interoperable across the Americas, and functioning as a test bed to implement specific actions concerning the monitoring of ecosystem sustainability across national jurisdictions.  Enclosed is a brief statement of what CAMESA is about and current activities.   Several of our projects are quite related to the broad spectrum of possible outcomes DE will eventually produce for a broad array of potential users...and the publics.  This make us part of the same equation and we want to make sure to be one of its integral parts.”
NASA DEVELOP program  


James Barnes, Megan Bauer-Student Manager*,  James Madison University, 

James Madison is a rapid response university. University is looking at a comprehensive approach to science. 

DEVELOP began last summer at NASA Langley and was brought to JMU.  DEVELOP provides student teachers and educators access to data to learn more about the earth and technology. Developing technological tools and web based activities. Want to do a virtual 3D fly through of the Chesapeake Bay Watershed using GIS technology. Give students the opportunity to learn by participating and operating the DEVELOP Center.

Robert Cordova
Acting Manager of NASA Langley site. Univ. of New Mexico and Japan is looking to collaborate and get involved with DEVELOP. 

Allen Carroll- National Geographic Society

On October 27, National Geographic and ESRI launched a new "Map Machine," an interactive atlas on the Web. Lest anyone have concerns about the potential consumer interest in Digital Earth-style maps and imagery, rest assured that the interest is there. The new atlas quickly shattered all records for visitation to the nationalgeographic.com Web site, and in the days following launch ESRI's servers were receiving up to 200 map requests per second.

We're excited about our new Web capability, but we're even more excited about its potential to help fulfill the vision embraced by Digital Earth. In fact it's tempting to tout our Map Machine as ultimately the exclusive means by which the federal government should make Digital Earth happen. But we're not interested informing exclusive agreements for information that should remain fully accessible to the public. Limiting availability of public sector imagery and geographic data goes against the spirit both of Digital Earth and the century-old mission of the National Geographic Society.

We're anxious to work with the Interagency Digital Earth Working group to help make Digital Earth a reality. It's my hope that the private sector plays an active, perhaps even a lead, role in the Digital Earth effort. It's also my hope that Digital Earth be allowed to respond to, and evolve with, the needs and demands of the marketplace, and that perhaps the best way to do that is to tolerate, even embrace, some degree of chaos and disorder! In other words, perhaps a loose consortium or steering committee might do better than a highly organized directorate. The steering group could help set goals, build consensus, focus strategy, and insure interoperability, leaving specific initiatives up to groups that are best able to sense and respond to the needs of the marketplace.
Dan Dubno-CBS News 

Dan Dubno has summarized his statement at the following location: http://www.cbs.com/flat/story_204196.html
Jay Feuquay-EROS Data Center

Landsat 7 a medium resolution platform(15 to 30 meters), with a repeat cycle of 16 days.  The Landsat 7 has been operational since April 15th 1999.  Since that time, over 35,000 scenes are now in the archive.  Growth is about one thousand scenes a week.  On a daily basis, growth is represented by about a half a terabyte of data storage.  Landsat 7 and platforms like present new kinds of data management and access issues.  Jay is looking for help from the DE community to find ways to better address the management of information (storage, organization, and processing) so that access is easy and timely.

The bottom line:  How can we best intermediate to get the data from the data broker/provider to the user rapidly, and in the correct form to answer their questions? 

Reference the following website: http://landsat7.usgs.gov/
Joel Halvorson, Science Museum of Minnesota, 

Minnesota Map Lab - Community Access to Spatial Data

Works with Dept. of Natural Resources to get large data sets and retool them for their own use.  Collaborates with university.   See the Science Museum of Minnesota Website at www.smm.org
Heather Hawa - Earthinfo Program Manager

Heather provided a demonstration of Earth Information (formerly Imagery for Citizens), a search engine designed to locate, view and manipulate spatial information on the worldwide web.   Earth Information can create a fly through over an area of interest, and provide latitude, longitude and positions on the earth. Uses Landsat  and other imagery.  The demonstration showed the integration of different data sets (some new, some commercial, some historic) to examine the change that has occurred in the Alexandria are over the past 170 years.   In addition to working with federal government providers of information, the Earth Information team has been working with State and government agencies to get data.   

Earth Information Capabilities

The 3D globe allows you to import and view imagery, maps, metadata, and satellite constellations.  Other powerful viewing functions within the 3D global are fading and layering of data.  A time component allows you to show the constellations in motion.  The mouse has integrated latitude and longitude points so you’ll always know where you are on the earth.  The 3-D globe plugs into Netscape (4.5 or later), and Microsoft Internet Explorer. Current versions exist for Windows 95, 98, and Windows NT.  A one-time download of the 3D globe takes 3-7 minutes.  At present, the website is a prototype, and is password protected.

Additional Background

The web-site is a prototype technology effort sponsored by the National Imagery and Mapping Agency (NIMA), to organize and implement an initiative to make imagery and geospatial information more widely available on an internet site open to the public.  NIMA worked with the Virginia based National Center for Applied Technology (NCAT), one of three National Technology Alliance (NTA) labs that focuses on partnering commercial, academic, and government research to provide cost-effective commercial solutions to government imagery, intelligence, and geospatial information issues.  NCAT was tasked with initial development of the web-site and delivering data to it.  

Justin Lancaster – GeoSoftware*

All about dynamic 3D modeling. Extensible bio geo modeling system. Purpose is to be able to give students and researchers on the fly modeling from anywhere on earth.  $800M immediate market for 3D simulation.

Geovoyager - allows you to go anywhere in the US in about 90 seconds.  Virtual reality plug in inside IE.

GEMS system takes off there and goes forward.  Ex. Chemical spill (truck carrying ammonia) Fire dept needs to evaluate the potential danger.  Allows them to pull up a GIS model and overlay chemical model, environmental information w/ weather conditions.  Will show chemical plume and direction its blowing.  Runs under windows.  Terrain streams in.   

Real world info ( 3d gems engine ( 3d graphics developers

                                        |

                                       V

                                  End users

DE metadata needs for 3D gems: scaling, scope; nesting; aggregation; interpolation; time factors; math engine models; uncertainty model

Lee Iverson, SRI International

Briefing slides are located at www.ai.sri.com/digital-earth.  PowerPoint slide files are at www.ai.sri.com/digital-earth/DigEarthAlpha.ppt and slides for viewing on the web are at www.ai.sri.com/digital-earth/DigEarthAlpha/ppframe.htm.

Developing an open scalable mechanism to index geo-referenced data

Using DNS to encode lat/long for any element in a hierarchical scheme.

Develop .geo domain.  Anything in there would be georeferenced, would parallel web

Infrastructure – .geo domain

· An open, distributed, searchable, hierarchical DNS-based metadata index

Visualization - TerraVision

· A scalable, real time visualization of distributed terrain databases

· Available now as a stand alone application, by 1/1/2000 as a Netscape Netscape plugin

Standardization: GeoVRML 1.0

· Georeferencing and level-of-detail management for VRML97

· January 1, 2000: Recommended practices document and sample implementation to be delivered to Web3D Consortium.

Tom Malone* - Sigma Xi

We have within reach tools to address the major problems of the 21st century.  Must have vision and must want to pursue that vision.  Vision might be a society where all human needs and maybe wants can be met by maintaining a healthy, attractive, biologically productive environment.

Dissemination merges into lifelong learning.  

Problems of the 21st century are sustainability and equity.

Growth in economic productivity and population are exponential.  Widening gap between rich and poor.  If you bring knowledge to bear on these two driving forces, you can have an impact on the problems.

Proposed Knowledge Partnership 21.  

Can’t do these things without what DE is working on.  This would be a good DE demonstration project.

Roger Mitchell - EarthSat 

Value added reseller of remote sensing data.

GeoCover- global Landsat mapping of the entire earth.  www.geocover.com/mrsid/
Seamless mosaic of TM data circa 1990.  Using MrSid compression technology to compress 4 terabytes of data onto 4 DVD disks -- the whole world for $400.  NASA has purchased the dataset with unrestricted access.  Using it for positioning due to the orthorectification.  More accurate than 1:100,000 scale and most 1:50,000 scale maps in existence.  EarthSat thinks this will set a new mapping standard.  Will be eventually distributed by USGS.  They will finish the earth win a year.

Consider themselves content providers – they do not develop software.

Also developing a global land cover product.  NIMA has purchased for US government use only.

Dogan Seber - Cornell University

http://atlas.geo.cornell.edu
Geoscience Interactive Databases - Key thing is to develop an interface and give people tools to access and manipulate data.  Collecting digital data sets is the basis, but not enough if you can't do anything with them.

Datasets are grouped into categories such as geography, images/grids, geology.  Can select data sets within each category (i.e., under geography, you can select land and water).  Can select regions. Can draw polygons and ask for data sets to be plotted in that area.  Then you can click on a feature that has been plotted and get attributed information.  User can insert own data sets and have them display with data on the system.

Cornell invites collaboration with the DE community.

Mark Reichardt – FGDC

Mr. Reichardt presented some ideas on approach and timelines for Digital Earth Alpha Versions.  The goal would be to assemble 3-4 user-based scenarios via partnerships between government, private and public sector organizations using technology available today or in beta.   The Digital Earth team would identify the venues and opportunities to highlight these scenarios throughout the calendar year in 2000.  The goal is to get tangible end to end capabilities out there for the citizenry to witness, use in the context of the issues they are trying to solve.  Mr. Reichardt provided an overview of the Digital Earth user scenarios discussed to date, and encouraged discussion during and after presentations by attendees.  

· Identify initial scenarios - 10 Nov 99

· Examine partnership opportunities -11  Nov 99

· Workshop to finalize scenarios - 14-15 Jan 2000

· Finalize schedule & venues 15 Jan 2000

· Available for demonstration in CY 2000, some perhaps as early as March

Public /Private Organization & Collaborative Opportunities     Tim Foresman – NASA

Government activity does not intend to preclude or exclude other activity.  Need to change our thinking away from promoting our own programs to focus on how we can get together.  We can get the funds to make this happen.  Is there enough energy in the community to keep it moving forward?

How should we proceed?

One of the most critical things that we need to develop initially is to identify the major enablers of the new information technologies.  This is not just geospatial.  It includes everything.  Need to say this is an umbrella through with the future of IT takes place.  Establish cross-organizational teams to work on this.  Could be public-private, could be international.  Develop an organized program plan.

NIMA is looking into how to deal with urban change.  NYC top technology issue.  This will happen in next year - would be a good WMT2 environment.  Will offer this as a proposal.  Looking for commercial help.  Will ultimately commercialize (transfer) the application(s).  

Need opportunities to interact with the public to trial pilot activities.  Need public venues for the R&D to take place.

Two different questions being posed today.  One is pressure to have something by March.  [that date was intended for discussion purposes only and can be changed.]  The other piece is the slower development of technology and data and see what gets used.  Small companies want to play but are under pressure to develop something salable quickly.  Still want to play.  Need to get something out of it.  Maybe free data, which is really important.

So far I'm only hearing that the government agencies are spending our money doing what they do so they can come to these meetings.  I still don’t see how the commercial sector gets involved.  Need a plan to outline what's in it for the commercial sector.

There are many e-commerce models that would allow the commercial sector to capitalize on playing in this arena, even providing products freely to museums and schools.  Everybody gets a win.  We just have to learn how to talk to each other.

We have to take the risk and engage.  There will be payoffs in all sectors.

If we do this right, it will be like the web.  We don't even know what the business possibilities are, but there will be many.  There is so much value that the commercial sector can add to the infrastructure of the government.

You can tell your CEOs that if you don't participate, something is going to happen without you.  The chances of DE meeting your objectives with out your participation are slim.  Your participation can help ensure quality data.  It will have your stamp of approval.  We need a list of benefits of participation.

Look at what made the web work and follow that model.

Need a business plan in addition to a technical plan.  What are the strategic targets from a business perspective?

We need to have a story to tell for DE.  Maybe a scenario that is more national or global in scope.  Maybe a world population clock.  This is a census year.  Would make a good story and would allow for collaboration.

European approach.  In US, we say if we build it they will come.  Europe requires people to sign on the dotted line before they invest, including the end user, who says I will buy it if you provide it this way.  Might not work exactly like this, but would ease CEO concerns.

Census - Government is very concerned about reaction of citizenry to taking census info.  Even sending home information with school kids explaining what is going on.  This will help to get people involved.  Could use this avenue to inform people about the importance and relevance of collecting information and relating it geospatially.

Everyone should do what they do best.  Government should define interfaces and set up models.  Industry should build applications.  Do some collaborative prototyping.  Might end up with 8 different DE’s.  Some will work; some won't.  Maybe it doesn't have to distill down to one as long as they are interoperable.

DE is one of many, many federal projects.  There is WMT.  There are many others.  These things should be coordinated.  It’s crazy for them not to talk to each other.  There will not be funding opportunities for all the vendors and universities if we leave it to one or two agencies.  Must weave together an interoperable network of capabilities.

We may need to have another meeting to refine the scenarios we will pursue (maybe half a dozen) and define how we will proceed.

Maybe we should define our objectives and expectations for each phase of building DE.

Proposed:  Establish a competition in January.  Maybe give 1st, 2nd, 3rd place recognition for projects, or maybe just a stamp of approval saying it meets minimum standards and requirement -- complies with the DERM.  If we have more funds, go further.

Identify data we want to use in first version.  Get it documented.  Make it available via clearinghouse.    If we have a common model, we don't have to have one way to do DE.

If multiple versions/projects/applications, don't call them all DE.  It will be confusing.  Use DE as an umbrella and call them things under it.

DE will never be an "it."  It will always be distributed with some providing broad data and services and some providing niche data and services.

Yes, just like the Internet is a big thing and Internet applications aren't called little Internets.

If we do this right, we in this room have no idea what DE will look like in 10 years.  We can't know how it will be used.

We're here to say where is the low-hanging fruit.

Who are the end user stakeholders that will apply the data?  Select several target communities and build to their needs or their perceived needs.  Make it a user-sanctioned approach.

Agreed Upon Action Plan agreed upon by attendees:

1.  Foresman and Reichardt will prepare a proposal to “bound” the Digital Earth short-term program focus (Alpha Versions) based on discussions on the 10th.  The proposal will keep in mind the user based scenarios that will appeal to different communities, and will appeal to all sectors in terms of participation.  The proposal will also consider data availability from Government and other sectors, and opportunities that build on the NSDI, and other vital infrastructure initiatives such as the OpenGIS and the Web Mapping Testbed.  The proposal will be available by the 15th of December on the www.digitalearth.gov website. 

2. A workshop will be scheduled at University of California, Santa Barbara for January 2000 (12th through the 14th) to address the proposal, and comments received to date. The workshop will also focus on continuing the discussions on the Digital Earth long-term plan and organization. Specifics on the workshop will be available on the www.digitalearth.gov site by December 17, 1999.

3.   Based on the proposal, the outcome of the workshop, the DERM will be reviewed and revised to reflect our best understanding of the Digital Earth reference environment.  We will then highlight the areas of the DERM that we would like emphasized for the Alpha Versions.  

