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  HIGHWAY, SUITE 9300, ARLINGTON, VA  22202-3910




DEPUTY CHIEF OF STAFF FOR COMBAT DEVELOPMENTS




  (ATTENTION:  ATCD-ZA, MR. RESNICK), 

  FORT MONROE, VA  23651-5000

SUBJECT:

Refinement of Army Digital Topographic Data (DTD)

Requirements

REFERENCE:
1st Endorsement, ATZT-TPIO-TD, undated, subject:  Refinement of Army Digital Topographic Data (DTD) Requirements 

1.  The National Imagery and Mapping Agency (NIMA) has reviewed the U.S. Army request to refine its DTD requirements.  The Service’s concerted efforts over the last 2 years to define the U.S. Army’s geospatial information and services requirements for the 21st Century are commendable.  Your support and commitment to partnering with NIMA to change to a Readiness and Responsiveness Strategy in supporting the warfighter is most appreciated and as you know, essential if we are to be successful in enabling the tenets of JV2020.

2.  Your requirements stated in enclosure 1 of your memorandum have been accepted as valid requirements and have been entered into our requirements process for integration into United States Imagery and Geospatial Information Service (USIGS).  Upon completion of the new Foundation Feature Data Specification work, we will focus our efforts in making the appropriate changes and additions to the general Vector Product Format Specification to incorporate your geospatial requirements for Mission Specific Data Sets.  This will take a few months of effort and Technical Exchange Meetings are anticipated to work any additional details that may require discussion.

3.  We share your concern that the USIGS Conceptual Data Model (UCDM) is of utmost importance to enabling interoperability throughout the USIGS community.  We are committed to implementing a UCDM that meets the needs of our customers.

4.  The evaluation documents, prepared by the U.S. Army Topographic Engineering Center and the Simulation, Training, and Instrumentation Command, provide excellent feedback for NIMA to use in further understanding Army requirements and the importance of data quality, accuracy and integrity.  We acknowledge your data quality concerns and will continue to improve our processes to meet the needs of our customers to visualize a realistic representation of the battlespace today and into the future.  

5.  As requested, a response to your questions put forth in  enclosure 2 of your memorandum is provided as enclosure 1 of this memorandum.  Many of the issues addressed in your memorandum are being addressed in the various Geospatial Information Infrastructure Implementation Integrated Product Team (GI3IPT) Working Groups.  Additional insight and information will be forthcoming at the end of the GI3IPT next year.

6.  My point of contact for this matter is Mr. David C. Hampel, Army Customer Support Division, DSN 570-3452, commercial 

(703) 264-3452.

ANDREW W. SMOAK







Brigadier General, USAF







Deputy Director for Plans







  and Customer Operations

Enclosure a/s

Request For Information

In order to continue the development of doctrine and Tactics, Techniques and Procedures (TTPs) associated with geospatial information management and integration, a clear understanding of NIMA’s vision and concept of operations is essential.  Request information on the following topics with respect to the GII Master Plan.

1.  Production metrics.  In order to ensure the MSDS requests for crisis situations does not overwhelm NIMA’s production capability, the Army must have an appreciation for the level of effort required to generate various MSDS products.  The Army requests a rough order of magnitude for production times for MSDS Defined Packages (both Analysis and Display – all levels), DTED level 2 (to go from reflective surface to bare earth), Digital Terrain Elevation Data (DTED) 3 – 5 (both bare earth and reflective surface) and Controlled Image Base (CIB) 1 meter resolutions for a given area.  This estimate should be based on three different regions of the earth: Korea, Southwest Asia and Central Europe.

NIMA RESPONSE:  The metrics in the matrix below are expressed in manhours.  Actual hours (tube time) to produce the below datasets will depend on the number of personnel and workstations assigned to a job.

DTED Level 3-5 metrics are based on limited actual production and will vary depending on image quality.  The numbers will be adjusted over time as more production experience is gained with higher resolution elevation data.

At this time it is not possible to provide realistic estimates, over the three regions requested.  A true representation of production time for the various Mission Specific Data Set (MSDS) analysis and display levels can only come after the associated specifications are developed in line with the new Foundation Feature Data (FFD) specification currently being finalized.  We expect these new associated specifications to be developed in the next several months.  Once approved, production software will have to be developed and integrated into our production systems.  Only then can we provide meaningful metrics.  Until such time, the Digital Topographic Data (DTOP) Level 1-5 metrics, based on the Ft Hood prototyping efforts will be used as general metric standards.  However, some periodic adjustments will be made using metrics from current DTOP production, which are based on the Interim DTOP Specification.   
	Data Set *
	Korea
	SWA
	Central Europe
	DTED Posts
	Ft Hood

	
	
	
	
	
	

	DTED 2 Bare
	195
	241
	167
	810,000
	

	DTED 2 Refl
	117
	145
	100
	810,000
	

	DTED 3 Bare  **
	1,219
	1,506
	1,044
	5,062,500
	

	DTED 3 Refl  **
	506
	625
	433
	5,062,500
	

	DTED 4 Bare  **
	4,875
	6,025
	4,175
	20,250,000
	

	DTED 4 Refl  **
	546
	675
	468
	20,250,000
	

	DTED 5 Bare  **
	121,875
	150,625
	104,375
	506,250,000
	

	DTED 5 Refl  **
	2688
	3314
	2550
	506,250,000
	

	
	
	
	
	
	

	MSDS Display 1
	
	
	
	N/A
	584 ***

	MSDS Display 2
	
	
	
	N/A
	1006 ***

	MSDS Analysis 1
	
	
	
	N/A
	684 ***

	MSDS Analysis 2
	
	
	
	N/A
	1966 ***

	MSDS Analysis 3
	
	
	
	N/A
	2455 ***

	
	
	
	
	
	

	CIB 1 meter
	12
	12
	12
	N/A
	

	
	
	
	
	
	

	*  Metrics for all data sets are for an area 15’ x 15’

	**  Currently provided in commercial formats only

	*** Does not include FFD production hours.  Assumes FFD is available.


2.  Shuttle Radar Topography Mission (SRTM) Data.  The Army requires NIMA to develop a prototype and the draft specifications of the SRTM DTED 2 reflective surface and bare earth data for evaluation.  This prototype DTED must be produced in 1 X 1 degree size over an area where DTED 2, FFD, CIB 5 and DPPDB data exist.  We also request the other components of the JPL-processed, and related, data being delivered to NIMA, namely: 

(a) Orthorectified Image Mosaic (OIM) – Ascending and Descending.

(b) Terrain Height Error Data (THED).

(c) Seam/Hole Composite Map (SHCM).

(d) Adjusted Water Body Data.

NIMA RESPONSE: The SRTM Data Product Specification (DPS) (Version 1.2) was recently approved by the NIMA Configuration Control Board (NCCB) on 21 September 2000.  This document describes the detailed specifications that Jet Propulsion Laboratory (JPL) and NIMA OMNIBUS Contractors will use to build the Digital Terrain Elevation Data (DTED) and National Imagery Transmission Format (NITF) formatted products.  A final version (1.3) of the DPS is currently being drafted and will be ready for boarding by the NCCB in the January/February 2001 timeframe.  Modifications to the approved specification are needed to accommodate last minute changes made to referenced foundation documents, Digital Geographic Information Exchange Standard (DIGEST) 2.1, and to incorporate the SRTM Water Body Data (SWBD) product into the document.  After the DPS has been approved it is planned that a performance specification for each NITF product be generated.  An SD1 review of the three SRTM NITF products (OIM, THED, SHCM) would be initiated by June/July 2001.  The DTED Level 1 and 2 Specification has been under SD1 review and includes information specific to SRTM, so no additional performance specification will be created (Army provided comments on 30 August 2000).  The SWBD is a Vector Product Format (VPF) product which has its own performance specification that is independent from the DPS.  It will be boarded at the NCCB this month with an SD1 beginning sometime in the January - March 2001 timeframe.  Before introducing any SRTM data prototypes into our customer's hands, NIMA will perform a rigorous evaluation of the sample products.   We need to be able to assess the quality of this data and gain an in-depth understanding of its strengths and weaknesses before turning it over to our customers for evaluation.  Participation in the assessment by external groups is being considered in the development of the test and evaluation plan, however limited funding is available.  I would anticipate that customers would be able to obtain calibrated SRTM samples sometime in the third or fourth quarter of fiscal year 2001.  Six one-degree cells of uncalibrated sample data will be delivered to NIMA by the end of December 2000. The sample sites selected by NIMA are:  California, Russia, Bosnia, Korea, Congo, and Iran.  Each of the six one-degree cells is located in areas where we have bare earth DTED Level 2.  In addition, we have obtained higher resolution Star -3I data sets (commercial airbreather IFSAR data) to compare with the SRTM DTED.  Some of the selected sites also have CIB, FFD and Digital Point Positioning Data Base (DPPDB) coverage.  The sample sites were picked based on their unique topographic characteristics that are needed for testing and system development.

3. DTED 3-5 specifications.  The Army requires that NIMA produce a final specification for DTED 3-5 and include Army representation in the development of the accuracy and adjacent cell edge matching specifications for these products.  This may require the expeditious completion of the activities of the High Resolution Terrain Data Working Group.  In addition, the Army requires prototypes of these higher resolution DTED products for evaluation once the specification is developed.

NIMA RESPONSE: NIMA is in the process of developing a High Resolution Terrain Information (HRTI) elevation data specification.  An initial draft has been completed, and it is now being revised to accommodate irregular post spacings and additional metadata.  This draft incorporated many of the comments received before and during the last community DTED Technical Exchange Meeting (TEM) held in March 1999.  NIMA welcomes Army representation in the development of the accuracy and adjacent cell edge matching specifications for HRTI elevation data.  

The HRTI Working Group will reconvene under the auspices of the Geospatial Information Infrastructure Implementation Integrated Product Team (GI3IPT) Requirements Working Group within the next few weeks.  Membership to the working group will be solicited through the GI3IPT.  Our intent is to use this subgroup working group to define and document Mission Specific Data Sets (MSDS), including HRTI, and to facilitate community reviews and finalize the HRTI elevation data specification.  Following specification development, prototypes of sample data sets will be released for user evaluation and comment.  Tentative schedule follows:

HRTI Working Group Start






Dec 00/












Jan 01

HRTI Elevation Data Set Requirements Definition

Jan 01

HRTI Elevation Data Specification (Draft)


Jan 01

HRTI Elevation Data Prototypes 




Mar 01

HRTI Elevation Data CONOPS





Jun 01

Develop NITFS extension for irregular data, etc.

Jun 01

Formal Request for Change (RFC) to USIGS distribution
Aug 01

RFC to USIGS to NIMA Configuration Control Board

Sep 01

This schedule may be revised based on input from HRTI Working Group members and the availability of resources.
4.  Data formatting.  In order to ensure that materiel developers involved in using or displaying digital geospatial information are on the right track, all must understand the file structures and formats of the geospatial information being provided by NIMA.  Request NIMA publish performance specifications and extraction criteria for all components of FD and MSDS outlined in this letter and annotate whether they are approved or draft. 

NIMA RESPONSE:  The status of pertinent specifications and standards is provided in the table below.  Copies of approved documents can be obtained through the Defense Logistics Agency (DLA) Document Automation & Production Service at http://www.dodssp.daps.mil/.  Copies of documents not yet approved can be requested from NIMA’s Content Standards and Interoperability Office at (703) 262-4409.  NIMA’s Extraction specifications and guidelines are not controlled under the Defense Standardization Program and are not available through DLA channels.  Requests for these documents should be directed to Greg Price at (314) 263-4665 x225.  

	
	Specification Status
	
	
	

	
	
	
	
	

	Elevation
	
	
	
	

	
	
	
	
	

	MIL-PRF-89020A
	DTED lvl 2
	Apr-96
	Approved

	MIL-PRF-89020B
	DTED 1-2
	in work
	Draft
	Revision B out for Service Review – Army comments received 30 Aug 00

	MIL-PRF-89048
	DTED levels  3-5
	in work
	Draft
	Draft in informal coordination prior to start of RFC/Service approval process

	
	
	
	
	

	Imagery
	
	
	
	

	
	
	
	
	

	MIL-PRF-89041
	CIB 5m
	May-95
	Approved

	MIL-PRF-89041A
	CIB 5m
	Feb-00
	Draft
	Revision A out for Service Review

	MIL-PRF-89034
	DPPDB
	Mar-99
	Approved

	MIL-PRF-89034 
	DPPDB Amdt 1
	in work
	Draft
	Draft Amendment 1 out for Service review 

	CIB 1m uses  CIB 5m specifications with modifications
	
	

	Multispectral Imagery (MSI) 5m  no  specification  exists
	
	

	Hyperspectral Imagery (HSI) 1m no  specification  exists
	
	

	
	
	
	
	

	Feature
	
	
	
	

	
	
	
	
	

	MIL-PRF-89049/1
	FFD
	Nov-98
	draft
	

	MIL-PRF-89049/1
	FFD
	in work
	draft
	Ready for draft RFC Nov 2000, Service Review estimated Feb 01

	MIL-PRF-89049/2
	SRTM Open Water Body Data
	in work
	draft
	Ready for draft RFC Nov 2000, Service Review estimated Feb 01

	MIL-PRF-0089037
	DTOP
	May-99
	interim Approved

	MIL-PRF-0089049
	VPF Products
	Nov-98
	interim Approved

	MIL-PRF-89049
	VPF Products
	in work
	draft
	Ready for draft RFC Nov 2000, Service Review estimated Feb 01

	DTOP  levels  1 to 5  only  feature/attribute listing  exists-  no specification - Specification started, see below

	MIL-PRF-89049/3
	DTOP-MSDS Level 1 -5
	In work
	Draft
	

	MIL-PRF-89049/7
	LWD
	In work
	Draft
	

	
	
	
	
	

	Related  Standards (for  complete  listings  refer to  individual  performance  spec)

	
	
	
	
	

	MIL-STD-2407
	VPF Standard
	Jun-96
	Approved

	MIL-STD-2407
	VPF Standard Change Notice 1
	Oct-99
	Approved

	MIL-STD-2407
	VPF Standard Change Notice 2
	in work
	Draft
	Ready for draft RFC Nov 2000, Service Review estimated Feb 01

	MIL-STD-2411
	RPF  Standard
	Oct-94
	Appproved

	MIL-STD-2411
	RPF  Standard Change Notice 1
	Jan-95
	Approved

	MIL-STD-2411
	RPF Standard Change Notice 2
	in work
	Draft
	Draft Change Notice 2 out for Service Review

	MIL-STD-2411-1
	Registered Data Values for  RPF
	Aug-94
	Approved

	MIL-STD-2411-1
	Registered Data Values for  RPF Change Notice 1
	in work
	Draft
	Draft Change Notice 1 out for Service Review

	MIL-STD-2411-2
	Integration of RPF files into  NITF
	Aug-94
	Approved

	DIGEST-part 4
	Feature  Attribute  Coding  Catalog
	 Sep-00
	Approved


5. Imagery Dissemination.  Will imagery in Foundation Data be disseminated through DLA or through NIMA provided libraries or both?

NIMA RESPONSE: NIMA is committed to making our imagery, imagery intelligence, and geospatial information available through a variety of means that are best suited to the performance requirements of the user community.  Currently different dissemination methods are used for each of the FD imagery products because of file size and storage capacity.  NIMA has begun developing a dissemination architecture that will provide users the choice of receiving NIMA information, including FD imagery, via the means that best fits their local infrastructure, such as media or on-line via the Secret Internet Protocol Network (SIPRNET) or the Global Broadcast Service (GBS).  Currently, 5 meter CIB is the only FD imagery product that can be distributed on computer readable media through DLA or downloaded via NIMA’s Gateway.  However, NIMA is testing several methods for disseminating commercial multispectral imagery directly from the source provider to the user in the field.  The GI3IPT will contribute to this effort by providing NIMA with insight into the user’s infrastructure plans and performance requirements.  As such, Army should ensure their specific requirements are articulated through this forum.  

6.  Cataloging MSDS.  What is NIMA’s plan for cataloging, storing and distributing MSDS to the Army after initial digital distribution is accomplished?  Will this MSDS be maintained in NIMA’s database and be available from the NIMA Gateway or will NIMA assign a stock number to this information for distribution on hard copy medium through Defense Logistics Agency channels?

NIMA RESPONSE: NIMA has not yet identified a specific implementation design for the cataloging, storing, and distribution of MSDS to external customers.  The long-term plan is to implement an enterprise information environment that allows users to discover, order, and retrieve NIMA information, including MSDS, from on-line repositories using standard interface protocols.  In the short term, NIMA will implement an internal data storage environment for FFD and MSDS using commercial-off-the-shelf (COTS) tools that will not comply with the USIGS Archive and Dissemination Logical Data Model and standard interface protocols.  During this period, NIMA will work with the Services to identify the best way to distribute MSDS.  NIMA and DLA have been cooperating on a prototype of an interactive electronic catalog of standard geospatial and imagery products that are distributed by DLA.  The prototype was released in October 2000 for community evaluation.  It is expected to be operational by January 2001. Although the initial version will be a software program that will have to be loaded on the users desktop or workstation, NIMA is planning a follow-on effort to enable users to interact with the catalog via the NIMA Gateway.  NIMA is in the process of developing the requirements to incorporate this functionality into an overall information dissemination architecture, which will also include access and retrieval of on-line geospatial and imagery data that is stored in NIMA’s information libraries and data bases.  The GI3IPT will specifically address and develop the concept of operation for FD and MSDS within this future dissemination architecture.  The updated Geospatial Information Infrastructure Master Plan will include an implementation plan with associated costing profile.

7.  Geospatial Data Base composition.  Will MSDS be merged with foundation data as it is created or will NIMA maintain a separation of FFD and feature MSDS data sets?  While the merging of MSDS with the FFD appears attractive at first glance, memory capabilities of the weapons platforms may not be sufficient to hold this thickened data.  In addition, high level staffs may not want or need the detail MSDS will provide.  At this time, the Army can not define a position on this issue due to lack of experience with the new data sets.

NIMA RESPONSE: NIMA’s current plan is to maintain FFD and MSDS as two separate data sets.  However, it is currently possible to provide a custom product that has MSDS merged with the FFD.  To date there have been no requests or requirements stated for such a product.  Once Army develops a position on this subject, please submit as a formal requirement.
8.  Supplemental Data.  The Army requests that NIMA consider using other, qualified sources of data to supplement FFD and MSDS Defined Packages.  VMAP1 and DNC contains significantly better attribution than FFD, which could be fused with the spatially-accurate FFD feature descriptions (noting the lineage of those attributes accordingly) to produce an enhanced wide-area coverage product.  Research must be done to determine the feasibility of these approaches.

NIMA RESPONSE: Prior to commencing production of any product, a source package is prepared which normally consists of any geospatial product previously produced, to include Vector Map (VMap) Level 1, as well as non-NIMA products over the project area.  When feasible, select features and attributes from these sources are used in the production of a new product.  This is standard practice and NIMA continues to explore additional processes and sources to use in our production program.  The soils layer in existing Interim Terrain Data is often used as is the soils layer for DTOP with little editing.  Digital Nautical Chart (DNC) off shore bathymetry is currently incorporated into the FFD product.  NIMA is currently looking at alternative sources to populate layers of FFD as well as other potential MSDS.  These alternatives include the use of:  LandCover (LandSat derived) data to populate vegetation, population, and large water body layers; NavTech (commercial product) data to populate transportation layers in CONUS and Europe;  U.S. Department of Agriculture soils information to create a digital global soils database, and U.S. Geological Survey (USGS) digital transportation and surface drainage data.  One test that is currently ongoing is the production of FFD over Ft Lewis using the transportation and surface drainage features and attributes from USGS Digital Line Graphics and vegetation information from a Land Use Land Cover USGS product.
9.  Reflective Surface to Bare Earth DTED conversion.  Based on comments made at the Foundation Feature Data Technical Exchange Meeting on 19 April 2000, the Army understands that NIMA is investing in research to derive bare earth DTED from IFSAR reflective surface DTED.  The Army requests NIMA provide insight on how this research is being conducted and NIMA's timeline to develop the technology to derive bare earth DTED from IFSAR reflective surface DTED.

NIMA RESPONSE: NIMA currently has no ongoing research efforts to derive bare earth DTED from Interferometric Synthetic Aperture Radar (IFSAR) reflective surface DTED.  NIMA’s Foliage Penetration (FOPEN) research program fell below the line for FY01 funding.  As a result, we do not expect any FOPEN Research and Development to begin until FY02.  NIMA’s Advanced Research and Technology Office is investigating options to fund addressing “Ways to Determine Bare Earth Elevations from SRTM DTED Level 2”.  Options include looking at Light Detection and Ranging (LIDAR) systems.  NASA’s Goddard Space Flight Center has some technologies that could solve this problem for us.  For example, both ICESat and Vegetation Canopy LIDAR (VCL), two experimental satellites to be launched in FY01 and FY02 respectively, could aid us in obtaining a bare earth DTED Level 2.  There is airborne testbed data simulating these systems available to use in an investigation.  
10. The Army understands that NIMA is a participant in ISO/TC 211 effort to establish a structured set of standards for information concerning objects or phenomena that are directly or indirectly associated with a location relative to the Earth (from the TC 211 web page).  The SEDRIS group (under DMSO sponsorship) is also involved in an ISO effort under SC 24 that addresses standardization of interfaces for: computer graphics, image processing and interaction with, and visual presentation of, information.  We believe the development of standards for both the C4I and the Modeling and Simulation (M&S) communities must be consistent and coordinated to facilitate realistic mission planning and rehearsal.  We see the need for close coordination between NIMA and DMSO to ensure that any standardization efforts will foster, and not inhibit, the reuse of digital geospatial information between the C4I and M&S communities.  The Army requests that NIMA and DMSO establish a forum to ensure coordination of standardization efforts.

NIMA RESPONSE: NIMA has increased its cooperation and participation with Synthetic Environment Data Representation Interchange Specification (SEDRIS) bodies and SC 24 over the last few months.  During the TC211, and Feature and Attribute Coding Catalog (FACC) Working Party meetings in Reston and McLean, VA, September 2000, SEDRIS Organization and ISO/IEC JTC 1/SC 24: International Standardization Committee for Computer Graphics and Image Processing were present to provide information briefings, and technical input.  TC211 Resolution 162 was submitted to initiate a Category A Liaison with the SEDRIS Organization.  Particular work items in which SC 24 and SEDRIS took part involve spatial reference models and data coding:

DIS: 19110 Feature Cataloguing methodology - national body comments to the Draft International Standard


TR: 19124 Imagery and gridded data components


New Work Item 19126 FACC Data Dictionary


New Work Item 19127 Geodetic codes and parameters

Formal liaison was also initiated between the Digital Geospatial Information Working Group (DGIWG) and SEDRIS Organization.  SEDRIS and SC 24 took part, and presented an overview of the project and technical discussion items to the FACC Working Party meetings.  Plans for future FACC Working Party interaction include 26 February to 2 March 2001 SEDRIS and SC 24 Working Group 8 meetings in Stuttgart, Germany.

Additionally, NIMA will be participating in the Joint Steering Group on Spatial Standardization and Related Interoperability.  It was established at a meeting in Geneva, 3 May 2000 when it appeared that SC 24 and TC 211 were potentially duplicating efforts within the ISO community.  The purpose of the steering group will be to share information in order to manage coordination activities better, and not to assign or manage specific spatial standards projects.  The intent is to foster the rapid insertion of spatial technology into mainstream information technology while also working to optimize standards development resources.  More information on this new group can be found at http://www.statkart.no/jsgspatial/
NIMA contacts:

Dr. Charles Roswell, NIMA IPS is providing technical liaison between TC211 and SC 24 Working Group 8 on geospatial issues for Environmental Representation.

Ms. Laura Moore, NIMA IPS is the Acting Chair of ISO/IEC JTC 1/SC 24, and has as part of her action, the responsibility to ensure the harmonization of SEDRIS, Environmental Representation, and NIMA interests.

Mr. Raymond Staggemeier, NIMA IPS (St. Louis) is the Chair of the FACC Working Party, and is also working diligently to ensure the communication between Environmental Representation work in SC 24 and FACC Working Party.

Mr. Michael Harbaugh, NIMA IPS (St.Louis) is the editor for NIMA VPF program, is Vice-Chair for the FACC Working Party, and is actively reviewing and commenting on the work of SEDRIS, as it impacts NIMA VPF programs.

1
11

