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  14 June 2000


MEMORANDUM THRU 

Deputy Chief of Staff for Combat Developments, ATTN: ATCD-ZA

  (Mr. Resnick), Fort Monroe, VA 23651-5000

Headquarters, Department of the Army, Deputy Chief of Staff for 

  Intelligence, ATTN: DAMI-ZB, 1000 Army Pentagon, Washington,   

  DC 20310-1000

FOR National Imagery and Mapping Agency, ATTN:  Plans and 

      Customer Operations Director (BG Andrew W. Smoak), 12310  

      Sunrise Valley Drive, Reston, VA 20191-3414




SUBJECT:  Refinement of Army Digital Topographic Data (DTD) Requirements

1.  References: 

 a.  Memorandum, TRADOC Program Integration Office-Terrain Data (TPIO-TD), Army Digital Topographic Data (DTD) Requirements, 18 Feb 98. 

 b.  Memorandum, National Imagery and Mapping Agency (NIMA), Army Digital Topographic Data (DTD) Requirements, 3 Apr 98, response to 18 Feb 98 Memorandum.

 c.  Memorandum, TRADOC Program Integration Office-Terrain Data (TPIO-TD), Refinement of Foundation Feature Data (FFD) Requirements, 10 Apr 00.

 d.  Memorandum, United States Army Aviation Center and Fort Rucker, Vertical Obstruction Requirements for Army Aviation, 

1 Mar 00.

The above referenced documents are located on TPIO-TD’s web-site at: http://www.wood.army.mil/TPIO-TD/.  
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    e.  Report, STRICOM, Analysis of the Applicability of FFD and MSDS to the Generation of Modeling and Simulation Terrain Databases Based on Product Specifications and the Aug 99, Fort Hood Data Sets, 15 Jan 00 (Encl 3). 

 f.  Report, Topographic Engineering Center, Evaluation of Digital Topographic (DTOP) Mission Specific Data Sets (MSDS), Jan 00 (Encl 4).

 g.  Army Consolidated Questionnaire Regarding Fort Hood Prototypes, Jan 00 (Encl 5).

2.  During the past two years, the Army has worked with NIMA’s Army Customer Support Division, the operational commands, materiel developers, and the modeling and simulation community to generate specific digital topographic data requirements that will support our operations as NIMA implements the Geospatial Information Infrastructure Master Plan (GII MP).  The majority of this effort focused on the prototype digital topographic data sets of Fort Hood, Texas that NIMA delivered to the Army in

August 1999.  This data was evaluated by over 100 Army units, organizations and agencies.  The evaluation of this data was concluded in January 2000.  Overall, the Army is generally satisfied with the accuracy and content of the data provided. 

3.  Enclosure 1 refines the Army’s requirements for digital topographic data (DTD) initially specified in reference 1a.  Enclosure 1 does not significantly change the requirements in reference 1a.  It does, however, provide more specificity to NIMA in what the Army requires not only for near-term needs (employment of forces today) but also for long-term needs to achieve Information Dominance as outlined in Army Vision 2010 and Information Superiority from Joint Vision 2010.  This memorandum supplements references 1a and 1c.

4.  Enclosure 2 requests clarification on the direction NIMA is taking with respect to collection, storage, and dissemination of DTD.  A better understanding of NIMA’s 
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policies will provide focus for the Army as we develop the doctrine and training strategies for this revolutionary concept.
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5 Encls
ROBERT B. FLOWERS

1.  Army Requirements
Major General, US Army

2.  Request for Information
Commanding 

3.  STRICOM Report

4.  TEC Report

5. Army Consolidated Questionnaire for Fort Hood Prototypes
CF (w/encls):

Director, National Imagery and Mapping Agency, NIMA/PCO-DFA,

  Mail Stop P-39, 12310 Sunrise Valley Drive, Reston, VA 20191

National Imagery and Mapping Agency, ATTN:  DFN, MS P-22, 12310 

  Sunrise Valley Drive, Reston, VA 20191

NIMA/DFF, Mail Stop P-33, ATTN: Colonel Robison, 12310 Sunrise   

  Valley Drive, Reston, VA 20191

NIMA Marine Corps Customer Support Division, ATTN:  Mr. Kurt 

  Savoie, COTM Mailstop P-43, 12310 Sunrise Valley Drive,

  Reston, VA  22091-3449

CF (w/o encls 3,4 and 5):

Commander

US Army Forces Command, 1777 Hardee Ave SW, Fort McPherson, GA 

  30330-1062

US Army Pacific Command, Fort Shafter, HI  96858-5100

US Army Space and Missile Defense Command, PO Box 15280,

  Arlington, VA  22215-0280

US Army Special Operations Command, Fort Bragg, NC 28307-5200

US Army South, Unit 7110, APO AA  34004-7110

First US Army, 4705 N. Wheeler Drive, Forest Park, GA 30050-5000

Third US Army, 1881 Hardee Ave SW, Fort McPherson, GA 30330-1064

Fifth US Army, 1400 E Grayson, Suite 44, Fort Sam Houston, TX

  78234-7000

US Forces Korea, Eighth US Army, APO AP  96205-0009

I Corps & Fort Lewis, PO Box 339500, Fort Lewis, WA  98433-9500
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CF (w/o encls 3, 4 and 5)  (CONT)

III Corps & Fort Hood, 1001 761st Tank BN BLVD, Fort Hood, TX

  76544-5001

V Corps, Unit 29355, APO AE  09014-9355

XVIII Corps and Fort Bragg, 18 Macomb Street, Fort Bragg, NC

  28310-8702

US Army Materiel Command, 5001 Eisenhower Avenue, Alexandria, VA

  22333-0001

US Army Intelligence & Security Command, 8825 Beulah, Suite 115,

  Fort Belvoir, VA  22060-5246

Military Traffic Management Command, 5611 Columbia Pike, Falls

  Church, VA  22041-5050 

29th Engineer Battalion, Fort Shafter, HI  96858-5200

30th Engineer Battalion, Fort Bragg, NC  28307-5000

US Army Combined Arms Center and Fort Leavenworth, 415 Sherman

  Avenue, Fort Leavenworth, KS  66027-2300

US Army Simulation, Training and Instrumentation Command, 12350

  Research Parkway, Orlando, FL  32826-3276

US Army Soldier and Biological Chemical Command, Soldier Systems

  Center, ATTN: SSCNC-T (MOUT-ACTD), Kansas St, Natick, MA 

  01760-5056

National Simulations Center, ATTN: ATZL-NSC, 410 Kearney Avenue,

  Fort Leavenworth, KS  66027-1306

US Army Test and Evaluation Command, Aberdeen Proving Ground, MD

  21005

US Army Communications-Electronic Command, Vail Hall, Bldg 1150,

  Fort Monmouth, NJ  07703-5000

US Army Combined Arms Support Command and Fort Lee, ATTN: 

  ATCL-CG, 3901 A Avenue, Suite 200, Fort Lee, VA  23801-1809

National Reconnaissance Office, ATTN: (Eagle Vision), RM 42B18D,

  Chantilly, VA  22021

Defense Mapping School, 5855 21st Street, Suite 101, Ft Belvoir,

  VA  22060-5921

US Army Digitization Office, ATTN: DAMO-ADO, 400 Army Pentagon,

  Washington, DC  20310-0400

US Army Engineer Waterways Experiment Station, ATTN: CEWES, 3909  

  Halls Ferry Road, Vicksburg, MS 39180 
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CF (w/o encls 3, 4 and 5):  (CONT)

US Army Topographic Engineering Center, ATTN: CETEC-ZA, 7701

  Telegraph Road, Alexandria, VA  22315-3864

Director

US Army TRADOC Analysis Center, 255 Sedgwich Avenue, Fort

  Leavenworth, KS 66027-2345

Army Training Modernization Directorate, ATTN:  ATIC-ATMI-LP,   

  Fort Eustis, VA 23604-5166 

TPIO-Army Battle Command System, ATTN:  ATZL-TP, 415 Sherman

  Avenue, Fort Leavenworth, KS 66027-2300

TPIO-Synthetic Environment, National Simulation Center, 410

  Kearney Avenue, ATTN:  ATZL-NSC-TP, Fort Leavenworth, KS

  66027-1306

Domain Manager

Analysis Division, OASA(ALT), ATTN:  SARD-DO, 2511 Jefferson

  Davis Hwy, Suite 10144, 10th Floor, Arlington, VA 22202-3911
Office of the Deputy Chief of Staff for Operations, ATTN: 

  (DAMO-TRS) & (DAMO-ZD), 400 Army Pentagon, Washington, DC 

  20310-0450

HQ TRADOC DCSCD, ATTN:  ATCD-EM, Bldg 83, Fort Monroe, VA 23651

HQ Army Materiel Command, ATTN:  AMCRDA-TL, 5001 Eisenhower

  Avenue, Alexandria, VA 22333-0001

TRADOC System Manager

ABRAMS, US Army Armor Center and Fort Knox, ATTN:  ATZK-TS, 

  Fort Knox, KY 40121-5000

Advanced Field Artillery Tactical Data System, US Army Field

  Artillery School, ATTN:  ATSF-FSC-3, Fort Sill, OK 73503-5600

All Source Analysis System (ASAS), US Army Intelligence Center

  and Fort Huachuca, ATTN:  ATZS-CDA, Fort Huachuca, AZ 

  85613-6000

Army Tactical Missile System (ATACMS), US Army Field Artillery

  School, ATTN:  ATSF-RMS, Fort Sill, OK 73503-5600

Battlefield Computers (BC), US Army Signal Center and Fort

  Gordon, ATTN:  ATZH-FC, Fort Gordon, GA 30905-5000
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CF (w/o encls 3, 4 and 5):  (CONT)

Bradley, US Army Infantry School, ATTN:  ATSH-TSM-FVS, Fort

  Benning, GA 31905-5009

Cannon System (CANNON), US Army Field Artillery School, ATTN:

  ATSF-CN, Fort Sill, OK 73503-5600 

Comanche, US Army Aviation Center and Fort Rucker, ATTN: 

  ATZQ-TSM-C, Fort Rucker, AL 36362-5010

Combat Service Support Control System, US Army Combined Arms

  Support Command, ATTN:  ATCL-K, 2521 A. Avenue, Fort Lee, VA

  23801-1701

Combined Arms Tactical Trainer (CATT), US Army Combined Arms

  Center, 415 Sherman Ave, ATTN:  ATZL-CT-TSM, Fort Leavenworth,

  KS  66027-1344

Engineer Combat Mobility Systems (ECMS), US Army Engineer 

  School, 320 Engineer Loop, Suite 115, Fort Leonard Wood, MO

  65473-8929

Forward Area Air Defense, US Army Air Defense Artillery School,

  ATTN:  ATSA-TSM-SH, 2 Sheridan Rd, Fort Bliss, TX 79916-3800

Force XXI Battle Command Brigade and Below, US Army Armor

  Center, ATTN:  ATZK-XXI, Fort Knox, KY 40121-5000

Ground Based Common Sensor/Advanced Quickfix, US Army

  Intelligence Center and Fort Huachuca, ATTN:  ATZS-CDG, 

  Fort Huachuca, AZ 85613-6000

Joint Surveillance Target Attack Radar System, and Joint

  Tactical Terminal, US Army Intelligence Center and Fort

  Huachuca, ATTN:  ATZS-JS, Fort Huachuca, AZ 85613-6000

Longbow, US Army Aviation Center, ATTN:  ATZQ-TSM-LB, Fort

  Rucker, AL 36362-5012

MCS/GCCSA, US Army Combined Arms Command, ATTN:  ATZL-MCS, 415

  Sherman Avenue, Fort Leavenworth, KS 66027-1344

Network Management (NM), US Army Signal Center and Fort Gordon,

  ATTN:  ATZH-NM, Fort Gordon, GA 30905-5000

Satellite Communications (SATCOM), US Army Signal Center and

  Fort Gordon, ATTN:  ATZH-TS, Fort Gordon, GA 30905-5000

Short Range Air Defense (SHORAD), US Army Air Defense Artillery

  School, ATTN:  ATSA-TSM-SH, 2 Sheridan Road, Fort Bliss, TX

  79916-3800

Soldier, US Army Infantry Center, ATTN:  ATZB-TS, Fort Benning,

  GA 31905-5009
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CF (w/o encls 3, 4 and 5):  (CONT)

Tactical Radios (TR), US Army Signal Center and Fort Gordon,

  ATTN:  ATZH-TR, Fort Gordon, GA 30905-5000

Tactical Wheeled Vehicle Modernization (TWVM), US Army

  Transportation School, 8th Transportation BDE, 705 Read

  Street, ATTN:  ATZF-TW, Fort Eustis, VA 23604-5458

Theater Missile Defense (TMD), US Army Air Defense Artillery

  School, ATTN:  ATSA-TSM-TMD, 2 Sheridan Road, Fort Bliss, TX

  79916-3800

Unmanned Aerial Vehicles (UAV), US Army Intelligence Center and

  Fort Huachuca, ATTN:  ATZS-CDU, Fort Huachuca, AZ 86513-6000

Program Executive Officer

Command, Control, and Communications Systems, ATTN:  SFAE-C3S,

  Building 2700, Fort Monmouth, NJ 07703-5000

Ground Combat and Support System, ATTN:  SFAE-GCSS Building 171,

  Picatinny Arsenal, NJ 07806-5000

Director of Information Systems for Command, Control, Communica-

  tions and Computers, 107 Pentagon, Washington, DC 20310-0107

US Army Engineer Division, Southwestern, 1114 Commerce Street,

  Dallas, TX 75242-0216

Army Requirements

NOTE:  The intent of this document is to succinctly state the Army's requirements. The reports referenced in these requirements are used to provide more clarification to the reasoning behind the Army's requirements.  The reports do not necessarily state the Army position except where specifically referenced.  

1.  The following are the Army’s requirements for Foundation Data.

    a.  Elevation data:  DTED 2 worldwide except for the North and South Poles (permanent snow covered areas).  The Army will accept reflective surface DTED 2 as an interim substitute for bare earth DTED 2.  Coverage areas for bare earth DTED 2 will be defined by Army components of Combatant Commands or through the U.S. Army Deputy Chief of Staff, Intelligence in support of Army specific requirements (training, materiel development, modeling and simulation and experimentation).  Accuracy will be consistent with initial SRTM data (16m absolute vertical accuracy, 20 meter absolute horizontal accuracy and 10 meter relative accuracy).  

  b.  Imagery data:  

   (1)  Unclassified Controlled Image Base 5-meter resolution (CIB 5).  Area of coverage is worldwide except for the North and South Poles (permanent snow covered areas).

   (2)  Digital Point Positioning Data Base (DPPDB).  Classified one-meter stereo imagery in areas defined by Army components of Combatant Commands or through the U.S. Army Deputy Chief of Staff, Intelligence in support of Army specific requirements (training, materiel development, modeling and simulation and experimentation).

   (3)  Multi-spectral Imagery (MSI) at 5 meter (or better) resolution with ephemeris and rigorous math model.  The geo-referenced MSI imagery must have an absolute horizontal positional accuracy that exceeds or is the same as that of the corresponding CIB.  Coverage areas will be defined by Army components of Combatant Commands or through the U.S. Army Deputy Chief of Staff, Intelligence in support of Army specific requirements (training, materiel development, modeling and simulation and experimentation).  Until the cost of obtaining 5 meter (or better) MSI imagery is reduced, the Army will accept 30 meter resolution MSI. 

    c.  Feature Data:  With the exceptions noted in the TPIO-TD Memorandum dated 10 April 2000, Subject Refinement of Foundation Feature Data (FFD) Requirements, and the following requirements, Foundation Feature Data (FFD) will be consistent with the FFD prototypes provided by NIMA to the Army in August 1999.  Feature density will be variable depending on the area.  FFD in built up areas will be at the 1:100K topographic line map (TLM) density or better.  FFD in rural areas will be at the 1:250K Joint Operations Graphic-Ground (JOG) density or better.  Coverage areas will be worldwide except for the North and South Poles (permanent snow-covered areas).  In addition to the coverages in the prototype and exceptions stated in 10 April memorandum, FFD will include as a minimum:

        (1)  Names of towns, major roads, major rivers and other significant natural or manmade features consistent with those found on a 1:250K JOG in rural areas and 1:100K Topographic Line Map (TLM) in built up areas IAW NIMA labeling specifications based on scale being developed 1:250K/1:100K.

        (2)  As a current threshold, NIMA shall use a coverage, feature and attribution schema that is consistent across all levels of data, FFD through MSDS Defined Packages.  This schema must have the capability for expansion, in both features and attributes, to accommodate modeling and simulation activities and special operations or MOUT requirements and other future requirements.  The objective is for NIMA to go to an Open Exchange format for geospatial features and their topological relationships.  (GII MP Vol. 2 page 91.)  

   (3)  The Army requires that the width of Rivers/Streams and Ditches be populated if the feature is equal to or greater than 17 meters wide.  For features under 17 meters wide or less (at NIMA discretion), NIMA is not required to populate the stream width.  In no case should default values be used for streams less than 17 meters wide.  See paragraph 3c below.

        (4)  Foundation Data to include MSDS must have accompanying Metadata at all levels including, but not limited to: Database, tile, coverage, feature, and attribute.  Feature data should include source, date of source, capture date of source, and accuracy if at variance from product specification or a superior organizational unit (e.g. coverage or tile).

   (5)  Topology.  (Ref. 1e, Section 4.2.1-2)  Foundation Feature Data and MSDS must maintain cross tile and library topology. 

d.  Vertical Obstructions.  The Army requires all natural and manmade vertical and horizontal obstructions over 150 feet (46m) Above Ground Level (AGL).  Vertical Obstructions include, but are not limited to, towers, poles, buildings, bridge superstructures, light poles and trees.  Horizontal obstructions include, but are not limited to, high-tension power lines, telephone lines and cables.  The Army requires this information in Vector Product Format.  Vertical Obstruction information may be included in Foundation Feature Data or be provided as a separate data set in VPF.  See Reference 1d.

e.  Soils Data.  Objective requirement is for Soils information to be provided at 1:250k scale.  Soils should be classified using the Unified Soils Classification System.  Soil textural information should also be provided in terms of percent sands, silts and clays as separate attributes.  The Army requires that depth to bedrock be provided for those areas in which the depth is less than one meter.  The Army requires identification of areas where the water table is expected to be within one meter of the surface.  Soils data must be part of the Foundation Data.  The soils data being developed in the World Wide Soils database (as a qualified data set) at a scale of 1:1,000,000 and described in the soils meeting at NIMA on 8 May 2000 will be accepted as a threshold capability until NIMA includes soils data in FD.

2.  The following are the Army’s requirements for Mission Specific Data Sets (MSDS).

a.  Elevation data:  DTED 3, 4 or 5.  Both reflective surface and bare earth data are required.

b.  Imagery data:  Unclassified 

    (1)  Controlled Image Base 1-meter resolution (CIB 1). 

    (2)  Hyperspectral Imagery (HSI) at 5-meter resolution (or better).  Coverage areas will be defined by Army components of Combatant Commands or through the U.S. Army Deputy Chief of Staff, Intelligence in support of Army specific requirements (training, materiel development, modeling and simulation and experimentation).

c.  Feature data:  The Army defined five packages of varying features and attribution (referred to as Digital Topographic levels one through five or DTOP 1-5) as a set of MSDS.  NIMA produced digital and hard copy prototypes (see paragraph 1.c. of this doc) of these packages in August 1999.  Those packages  have been reorganized into two groupings, Analysis and Display.  DTOP 1, 3, and 5 are now MSDS Defined Packages Analysis 1, 2 and 3, DTOP 2 and 4 are now MSDS Defined Packages Display 1 and 2.  All of the coverage, features, and attributes in FFD form the base for all of the MSDS packages defined above. All MSDS defined packages will be intensified from FFD. This means that if a feature and attribute is in FFD then that feature’s attribute will be in any MSDS unless specifically deleted by the requesting agency.  The only exception to this will be for attributes in the Display packages (Display 1 & 2).  Not all attributes of the features intensified in the display packages will be populated or assigned a value.

    OLD






NEW                  
FFD 




 FFD

DTOP 1 


 MSDS Defined Package Analysis 1 
(A1)

DTOP 2 


 MSDS Defined Package Display 1
(D1)

DTOP 3 


 MSDS Defined Package Analysis 2
(A2)

DTOP 4 


 MSDS Defined Package Display 2
(D2)

DTOP 5 


 MSDS Defined Package Analysis 3
(A3)

These packages will serve as valid MSDS requests.  However, these packages are not intended to constrain the Army’s ability to request feature MSDS but to provide the user of geospatial data a point of reference.  The Army requires the flexibility to:

    (1)  Add or delete specific features or attributes for each of the MSDS Defined Packages.

    (2)  Develop in conjunction with NIMA user profiles for specific missions or situations (e.g. MSDS for an airborne assault to secure an airfield, or for military operations in urban terrain (MOUT).  NIMA should develop the Army’s mission profiles based on continued requests/queries from the Army. 

    (3)  Modify and expand the framework to fulfill the various requirements of Modeling and Simulation, C4I, Special Operations, SASO and MOUT.  This framework must be addressed and resolved in a joint forum to insure interoperability across the services.  The Army believes that a combination of the JSIMS Terrain Common Data Model (TCDM), DTOP and the Marine Corps requirements for features and attributes to support their Urban Warrior initiative would serve as a good starting point.  

    (4)  Soils MSDS.  The objective scale for soils feature coverage in MSDS is 1:100,000 to 1:50,000 with similar features and attribution as the Surface Materials coverage of the Interim Terrain Data product, and related Tactical Terrain Analysis Data Base (TTADB).  The soil features must be in the Unified Soils Classification System (USCS). Soil textural information should also be provided in terms of percent sands, silts and clays.  The Army requires that depth to bedrock be provided for those areas in which the depth is less than one meter.  The Army requires identification of areas where the water table is expected to be within one meter of the surface.

3.  Data quality issues with the NIMA Fort Hood prototypes.  While the Army is very satisfied with the accuracy of the data and generally satisfied with the content of the data, there are a number of things that NIMA needs to address to improve the quality of the data.  (Ref 1e, Section 5.6.7, 5.7.1 and 6) NIMA should consider these Quality Control/ Quality Assurance applications.  The following addresses errors, inconsistencies or problems with the data:

    a.  Spatial Correctness.  (Ref. 1e, Section 5.6.3.1) The Army requires a high degree of relative accuracy and connectivity for Feature Data.  Rivers must connect to dams, river segments must connect to adjoining river segments, road segments must connect to adjoining road segments, etc.  This is important for modeling and simulation, automated network analysis and representation of ground truth.

    b.  Attribute Correctness.  (Ref. 1e, Section 5.6.3.2)  The Army requires that feature attributes are correct.


   (1)  Transportation Use Category (TUC) must be consistent across a road or railroad network.


   (2)  Minimum Traveled Way Width (WD1) for roads and bridges must correspond to the actual traffic widths of the features and be consistent with each other. 


   (3)  Length and width values for runway features must be within a reasonable range (i.e. attribute values greater than zero). Heliports should not be extracted as runways.

    c.  Feature Attribute Null values.  (Ref. 1e, Section 3.2)  There should be no feature/attribute combinations whose attribute values are always null.  If there are attributes in the data that apply to a feature that can not be filled by the data producer, the producer should populate that attribute with an “UNK”, “Unable to populate”, or other unambiguous statement.

    d.  Elevation Representation.  

   (1)  Multiple Z Values.  (Ref. 1e, Section 3.3.1)  The VPF standard must support the use of multiple z values for multiple features at the same location.  

   (2)  Feature elevation consistency.  (Ref. 1e, Section 5.7.2-4)  

        (a)  Rivers, streams, canals and ditches should flow horizontally or downhill.  Situations where ditches (or other water-carrying features) may consist of sub-sections of varying direction of slope should be digitized as separate segments; individual segments should not contain both up- and down-slope conditions.

        (b)  Elevation representation of lakes and reservoirs should be constant.

   (c)  There should be no anomalous spikes or wells represented in the elevations of features.

   (3)  DEM elevation consistency.  DTED elevations must correlate to the feature elevations to within the accuracy requirements of the products.

             (a) There should be no anomalous peaks, spikes, wells or “corn rows” represented in the raster elevation data.

             (b) It is highly desirable that the features used for “flattening lakes” in the DTED finishing process match the geometry of the FFD features exactly.

    e.  Transportation Networks. 


        (1)  (Ref. 1e, Section 3.3.2) Divided Highways must be extracted as complex features which references an abstract centerline and the pair of traveled way centerlines.  This is critical to automated analysis and decision support in Tactical Decision Aids.


        (2)  (Ref. 1e, Section 3.3.3) Road interchanges must be represented via an abstraction of the interchange routes possible in addition to explicit representation of ramps and cloverleaves.


        (3)  (Ref. 1e, Section 5.6.3.1) Route definitions for road networks must be consistent, logical and relate to the roads they represent.  



f.  Quality control documentation.  The Army requires an understanding of and the documentation associated with the quality control processes NIMA uses for the generation of terrain data.  Some customers check the data before inclusion into applications (e.g. modeling and simulation) and need to understand what NIMA’s QC processes have already checked.  

4.  Other Requirements.

    a.  Maps.  

        (1)  The Army will continue to need hard copy (paper) and legacy maps in the foreseeable future.  NIMA must produce the current suite of hard copy and CADRG maps from the above Foundation Data and Mission Specific Data Sets consistent with the Fort Hood hard copy prototype NATE maps (with additions listed below).  

   (2)  (TEC Report - Ref. 1f, Part I, Question 1e and Appendix A) The marginalia in Hard copy maps generated by NIMA from MSDS Defined Packages must be similar to current 1:50k TLMs.  Only those features that are actually on the hard copy map should be displayed in the marginalia.  Conversely, features that are on the map should be included in the marginalia.  The map should also include:

             (a)  A brief statement indicating type of source material used and source date.

             (b)  A statement indicating the MSDS Defined Package Level (if any) used to generate the map.


   (c)  Scale.

        (d)  Vertical Obstructions.

        (e)  Tic Marks for Lat and Long  Displayed per the current TLM specification.

(f) Annotations to facilitate implementation of

the Military Grid Reference System (MGRS). 


   (g)  Classification of major buildings - water/gas/oil storage tanks, schools, hospitals, and houses of worship.


   (h)  Place names.


   (i)  Contours. 


   (j)  High/low elevation markings of land/ocean/coastlines.

        (k)  Military, administrative, and political boundaries.

(l) Grid-Magnetic Declination Angle.

(m)  A conversion from local datum to WGS 84 in the 

marginalia.

        (3)  These hard copy products must use waterproof ink and paper, and be red and blue light legible.

        (4)  Hardcopy maps based on FFD must delineate areas populated with higher resolution/density of features and annotate the MSDS Defined Packages (if any) used to generate those portions of the map.

    b.  Requesting MSDS/Foundation Data.  In accordance with the concepts outlined in the GII MP, request NIMA develop a web based (e.g., Secret Internet Protocol Router Network (SIPRNET)) architecture that will facilitate MSDS requests.  This architecture should contain administrative information and enable forces to request MSDS using a template or pull down menu.  This menu should facilitate selection of baseline MSDS packages defined by the Army, provide the ability to add/delete features and attributes to/from the baseline MSDS packages, and allow selection by unit specific user MSDS profiles. 

    c.  Exercise Support.  The move to implement the Geospatial Information Infrastructure Master Plan  (GII MP) is a revolutionary change in the way the Army requests and uses geospatial information.  Training the Army on how to request geospatial information above what is in the foundation will require a concerted effort on the part of both NIMA and the Army.  In order to validate the doctrine and tactics, techniques and procedures (TTPs) of the Foundation Data Concept, NIMA must be prepared to generate MSDS for Army training exercises on a recurring and regular basis. (How many a year and packages of MSDS need to be validated by DCSINT, TPIO-TD and NIMA). 

    d.  Data Source Profile.  The operational concept for dissemination of digital geospatial information relies on the Global Broadcast Service (GBS).  The Joint Operational Require-ments Document (JORD) for GBS requires the capability to filter information at the Receive Broadcast Manager and the cooperation of data disseminated from the source (NIMA) is crucial to the filtering process.  Key file characteristics must be registered with the satellite broadcast manager, which identify what is provided and who should receive it based on the registration metadata.  Request that NIMA coordinate with the GBS-JPO satellite broadcast management developers in the establishment of metadata profiles and data controllers which satisfies the filtering requirements of the Army. 

    e.  Cell file structure.  Due to the changing file storage capacity with each level of command, the digital topographic data sets used by the command and control systems (i.e., ABCS) can not be stored in the mass memory units in air, ground, and soldier systems that have map display requirements.  The Army requests that NIMA construct all DTD in file sizes consistent with the cell structure of 1 X 1 degree with tile sizes as small as 15’ X 15’. These files shall be constructed in such a manner that the data bases for imagery, elevation and feature data may be subset into smaller cells without losing any of the attribution or topology in the original cell.  If this is not possible then cell files for imagery, elevation and foundation data must be tiled into smaller increments.

    f.  Time lines for production of MSDS for DTED 3 (reflec-tive surface), MSDS Defined Package Analysis 2 and CIB 1 imagery are as follows: (These are original time lines from the 18 February 98 letter)

	Area 
	Time

	20 KM X 20 KM (a 15’ cell is approximately 28 x 28)
	18 hours

	90 KM X 90 KM (a 1o cell is approximately 111 x 111)
	72 hours

	300 KM X 300 KM (a 3o cell is approximately 333 x 333)
	12 days 


These time lines are based on availability of source imagery and other necessary information covering the AOI.  The clock starts when NIMA notifies the requesting agency/unit of the date (age) of the source material and that the source materials are sufficient to support the generation of the requested MSDS. 

g.  Request NIMA, in conjunction with Defense Logistics Agency (DLA), establish a web based catalog (a database with full query capability) that shows graphically what Foundation Data and MSDS is available to preclude requests by warfighters for information that is already available.  This includes an image library to assist users in requesting CIB data. This web based catalog system should be similar to MSDS/Foundation Data  web base request aforementioned in paragraph 4.b. This may be the same web based  request/query template, menu, or display.

    h.  NIMA must be able to supply Digital Terrain Data on a variety of media.  This includes CD, DVD and other emerging products.

    i.  NIMA must create a mechanism for the field to provide input on the quality and accuracy of NIMA produced or procured geospatial information.  The intent of this mechanism is to ensure database accuracy for future users of the data.

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), DTED 3 – 5 (both bare earth and reflective surface) and 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.

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.

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

(d) Adjusted Water Body Data.

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.

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. 

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

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? 

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.  

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.

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.

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.
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