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MIL-STD-1820

FOREWORD

The Generic Transformed Data Base (GTDB) standard establishes the file,
record, and field formats for digital geographic data bases to be used by
real-time simulators.

The GTDB is one of two standard data base formats developed for training
simulator use under Air Force Project 2851. The other, Standard Simulator
Data Base Interchange Format (SIF), is documented in a separate military
standard. The application of one or both of these standards during the
acquisition of a training simulator system is expected to reduce the cost
associated with data base development for that system, as well as systems
which may follow in the future.

The document is structured in four sections, including the main body of the
standard and three appendices.

The main standard defines the format of the GTDB as a hierarchy of files,
records, and fields. All data bases identified as GTDBs must conform to

this format.

Appendix A is a mandatory part of the standard, which gives the detailed
definition of each GTDB data field, as an Ada type as well as a range of
permissible values.

Appendix B is a mandatory part of the standard, which lists the Feature
Descriptor Codes used within a GTDB.

Appendix C is a guidance-only section, which provides illustrative
background information on the format defined in the main standard.

For the first-time GTDB user/implementer, 1t 1is recommended that
Appendix C, “Rationale and Guidance”, be studied carefully before reading
the detailed design portions of the standard itself.
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1 SCOPE

1.1 Scope. This standard describes the detailed design of the data
base identified as the Generic Transformed Data Base (GTDB) of the
Project 2851 System, and defines the file, record, and field structure
of the GTDB.

1.2 Purpose. The purpose of this document is to facilitate the
production and utilization of Generic Transformed Data Bases.

2 APPLICABLE DOCUMENTS
2.1 Government Documents. Not applicable.

2.2 HNon-Government Publications. The following documents form a
part of this document to the extent specified herein. Unless otherwise
specified, the issues of the documents which are DoD adopted shall be
those listed in the issue of the Department of Defense Index of
Specificationgs and Standards (DoDISS) cited in the solicitation.
Unless otherwise specified, the issues of documents not listed in the
DoDISS shall be the issues of the documents cited in the soclicitation
(see 6.2).

AMERICAN NATIONAL STANDARDS INSTITUTE

ANSI X3.27 Information Systems - File Structure and Labeling of
Magnetic Tapes for Information Interchange

ANSI X3.4 Code for Information Interchange (ASCII)

(Application for copies should be addressed to American National
Standards Institute, ll West 42nd Street, New York NY 10036.)

DDM-2600-~ National lmagery Transmission Format (NITF),
63220-90 Version 1.1

(Application for copies should be addressed to Defense Intelligence
Agency, DIA/DM - 1A, 3100 Clarendon Boulevard, Arlington VA 22201-5317.)

(Non-Government standards and other publications are normally available
from the organizations that prepare or distribute the documents. These
documents also may be available in or through libraries, or other
informational services.)

2.3 Order of Precedence. In the event of a conflict between the
text of this document and the references cited herein (except for
related associated detail specifications, specifications sheets, or MS
standards), the text of this document shall take precedence. Nothing in
this document, however, supersedes applicable laws and regulations
unless a specific exemption has been obtained.
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DEFINITIORS ARD ACRONYMS

Acronyms.

ANSI
ASCIT
CDBTP
ClG
CM
CMP
coTs
CscCr1
DB
DBDD
DBGMP
DBMS
DFAD
DLMS
DMA
DRLMS
DTED
EO
EOF
FAC

FACS
FDC
FID
FLIR
FP
FPI
GB
GTDB
HVC
I1G
I/0
IR
KB
LOD
LvT

MCs&G
MSL
NOE
QA
Qc
RGB
SAR
SDDD
SLOD
SMC
SNM
SSDB
S/w

For the purpose of this standard, the following acronyms

American National Standards Institute
American Standard Code Information Interchange
Common Data Base Transformation Program
Computer Image Generator
Configuration Management
Configuration Management Program
Cammercial Off-~the-Shelf

Computer Software Configuration Item
Data Base

Data Base Design Document

Data Base Generation/Modification Program
Data Base Management System
Digital Feature Analysis Data
Digital Landmass System

Defense Mapping Agency

Digital Radar Landmass Simulator
Digital Terrain Elevation Data
Electro-Optical

End of File

Feature Analysis Code

Feature Attribute Code

Feature Attribute Coding Standard
Feature Descriptor Code

Feature Identification Descriptor
Forward-Looking Infrared
Formatter Program

Frames per Inch

Gigabyte(s)

Generic Transformed Data Base
Hue-Value-Chroma

Image Generator

Input/Output

Infrared

Kilobyte(s)

Level of Detail

Local Vertical Tangent
Megabyte(s)

Minimum Bounding Rectangle
Mapping, Charting, and Geodesy
Mean Sea Level

Nap of the Earth

Quality Assurance

Quality Control

Red-Green-Blue

Synthetic Aperture Radar

Software Detailed Design Document
Simulator Level of Detail

Surface Material Category

Square Nautical Miles

Standard Simulator Data Base
Software
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uP utility Program
UsGs United States Geological Survey
UTM Universal Transverse Mercator
VMS Virtual Memory System
WGS wWorld Geodetic System
w/S Workstation
q GENERAL REQUIREMENTS
4.1 Media. Generic Transformed Data Bases shall be distributed on nine-

track magnetic tape, recorded at 6250 bits per inch (BPI) in Group Coded
Recording (GCR) format.

4.1.2 Structure/Labeling. Tape file structure and labeling shall be in
accordance with ANSI X3.27.

4.1.3 Multi-Volume Sets. GTDBs shall be permitted to span tape
volumes.

4.2 Content. It shall be possible to generate a valid GTDB which
contains only a subset of the total information supported by this format.
Those files, records, and fields which may be omitted are identified as
“Optional” in Section 5 of this standard.

4.2.1 Field Population. Whenever a GTDB includes a particular record,
all fields defined for that record shall be populated with either valid or
defarlt data.

4.2.1.1 valid pata. Valid data (that is, information traceable back to
a real-world source), shall be used to populate GTDB fields whenever such
data exists in the Standard Simulator Data Base (SSDB).

4.2.1.2 Default Data. Default data (that is, synthetic information
which is not traceable back to a real-world source), shall be used to
populate fields for which valid data is unavailable. Default values to be
used shall be as indicated in the appropriate subparagraphs under Section 5
of this standard.

4.2.2 Content Specification. The content of a specific GTDB shall be
tailored, as specified by a number of user-provided parameters, specified
in the following subparagraphs.

4.2.2.1 DpDatum. The datum of a GTDB shall be one of the following, as
specified. If left unspecified, the default datum shall be WGS-84.

4.2.2.1.1 WGs-84
4.2.2.1.2 WGS-72
4.2.2.1.3 International Ellipsoid: Bogota Observatory, Chatham 1971, Chua
Astro, Corrego Alegre, European 1950, Geodeti Datum 1949, Hjorsey 1955,

Hong Kong 1963, Provisional South American, Qornoq, Rome 1940, or South
American 1969

4.2.2.1.4 Clark 1866 Ellipsoid: Bermuda 1957, Cape Canaveral, LC5 Astro,
Luzon, North American 1927, or 0Old Bawaiian
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4.2.2.1.5 Clark 1880 FEllipsoid: Adindan, Arc 1950, Arc 1960,
Liberia 1964, Mahe 1971, Merchich, Nahrnan, Oman, South East Island, or
Vviti Levu 1916.

4.2.2.1.6 Any user-defined datum.

4.2.2.2 Coordinate System. The coordinate system of the GTDB shall be
one of the following, as specified. If left unspecified, the default shall
be Geodetic.

4.2.2.2.1 Geodetic
4.2.2.2.2 Geocentric

4.2.2.2.3 Map Projection: UTM, Mercator, Transverse Mercator, Polar,
Lambert Conformal Conic, or Local Vertical Tangent.

4.2.2.3 Terrain Representation. Terrain elevation data shall be
represented in one or more of the following forms, as specified. There
shall be no default form.

4.2.2.3.1 Polygonized from a source terrain data base, using the
Dirichlet-Delauney tessellation algorithm

4.2.2.3.2 Gridded, with the 'grid post locations and values extracted
directly from the source terrain data base

4.2.2.3.3 Gridded, with the grid post locations and values derived from a
Dirichlet-Delauney tessellation of the source terrain data base.

4.2.2.4 Vertex HNormals. If explicitly specified, GTDB polygons shall
include vertex normals; otherwise, these shall be excluded.

4.2.2.5 Synthetic Culture. If explicitly specified, a GTDB shall
exclude synthetic culture; otherwise; this shall be included.

4.2.2.6 Boundary SLOD Matching. If explicitly specified, terrain
polygons at different SLODs within a GTDB shall match at the boundaries of
adjacent area blocks:; otherwise, this shall not be assured. If gridded
terrain is specified, or if only one SLOD is specified, this shall not

apply.

4.2.2.7 Convex Polygons. If explicitly specified, a GTDB shall include
only convex culture and model polygons; otherwise, convexity shall not be
assured.

4.2.2.8 Edge Limit. If explicitly specified, polygons within a GTDB
shall be decomposed to meet a specified edge count limit; otherwise, no
decomposition shall occur.

4.2.2.9 Model References. If explicitly sepecified, cultural features
within a GTDB shall be replaced with model references pointers; othervise,
no replacement shall occur.

4.2.2.10 Expanded Lineals. If explicitly specified, all cultural
lineal features within a GTDB shall be expanded into areal features;
otherwise, no expansion shall occur.
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4.2.2.11 Fragmented Point Light Strings. 1f explicitly specified,
all cultural point light string features within a GTDB shall be fragmented
into individual point light features; otherwise, these shall remain
represented as point light strings.

4.2.2.12 Face Count Exception. Should a cultural face count limit be
exceeded during the transformation process, one of the following shall
occur, as explicitly specified. If left unspecified, no GTDB shall be
produced in this instance.

4.2.2.12.1 The face count shall exceed the parameter specified
4.2.2.12.2 Features specified in the keep-list shall be deleted

4.2.2.12.3 No GTDB shall be produced

4.2.2.13 SLOD Parameters. The following characteristics shall be as
specified for each Simulator Level of Detail (SLOD) within the GTDB.

4.2.2.13.1 Keep-List. If a keep-list is specified, the GTDB shall
include all features listed therein, subject to the exception noted in
paragraph 4.2.2.13.2.

4.2.2.13.2 Delete-List. I1f a delete-list is specified, the GTDB shall
include none of the features listed therein,

4.2.2.13.3 Level-List. If a level-list is specified, terrain polygons
in the GTDB shall be flat beneath those features listed therein, subject to
the constraints implied in paragraph 4.2.2.15.5.

4.2.2.13.4 Thinning Tolerance. If a thinning tolerance is explicitly
specified for areal and lineal culture features, vertices in each such
feature shall be deleted to the extent that the resultant feature reflects
the original feature within the specified error tolerance.

4.2.2.13.5 Highest Level of Detail. The culture data in each SLOD
shall include features up to and including the highesat level of detail
specified for that SLOD.

4.2.2.14 Area Block Parameters. The following characteristics shall
be ag specified for each Area Block (AB) within a SLOD. These values shall
vary from AB to AB, as specified.

4.2.2.14.1 Area Block Dimensions. ABs shall be of dimensions within
the range of 0.001 arc-second to 15 arc-minutes, as specified. There
shall be no default AB size.

4.2.2.14.2 Face Count Limit. I1f explicitly specified, the number of
polygonal faces used to represent culture data within an area block shall
fall within the specified limit; otherwise, there shall be no limit.
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4.2.2.14.3 Model Reference Limit. If explicitly specified, the number
of model references within an AB shall fall within the specified limit;
otherwise, there shall be no limit.

4.2.2.14.4 Terrain Goodness-of-Fit. If explicitly specified, terrain
polygons within an AB shall conform to the specified goodness-of-fit
tolerance, subject to the constraints implied by paragraph 4.2.2.15.5;
otherwise, there shall be no goodness-of-fit imposed. This shall not apply
to GTDBs for which only gridded terrain is specified.

4.2.2.14.5 Number of Terrain Polygons. If explicitly specified, the
number of terrain polygons generated in an AB shall meet the minimum and/or
maximum counts; otherwise, there shall be no minimum or maximum.

4.2.2.15 Additional Islands. If explicitly specified, additional SLOD
Islands shall be included within the GTDB, in accordance with the user‘s
dimensions.

4.3 Data Formats. The following formats shall be used to represent
information within a GTDB.

4.3.1 HNon-Texture Data. All data except texture shall be represented
in the eight-bit American Standard Code for Information Interchange
(ASCII), in accordance with ANSI X3.4.

4.3.1.1 Field Format. Data values within all fields shall be right-
justified, and the leading bytes filled with the ASCII SPACE (hexadecimal
*20’) character.

4.3.1.2 1Inter-Field Separation. Adjacent fields shall be separated by
the ASCII NULL (hexadecimal ‘00’) character.

4.3.2 Texture Data. Texture data shall be represented in the National
Imagery Transmission Format (NITF), Version 1.1, as amended by Section 5 of
this standard.

5 DETAILED REQUIREMENRTS

5.1 Data Base Structure. This section describes the format in which
the Generic Transformed Data Base products of the Project 2851 Data Base
Facility shall be produced.

5.1.1 The general architecture of the GTDB shall be as illustrated in
Figure 1.
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5.1.2 The following subparagraphs describe each of the GTDB files and the
logical relationships among them. The file order on the GTDB tape shall be
as follows:

Gaming Area Header (GAH) File

Model Library Header (MLE) File

SLOD Header (SLODHE) File

Area Block Header (ABH) File

Texture Library Beader (TLH) File

Two-Dimensional Static Model (2DSM) Library [optional]
Two-Dimensional Static Model Vertex (2DSMV) File [optional]
Three-Dimensional Static Model (3DSM) Library {optional]
Three-Dimensional Static Model Vertex (3DSMV) File [optional}
Three-Dimensiocnal Dynamic Model (3DDM) Library [optional]
Three-Dimensional Dynamic Model Vertex (3DDMV) File [optional])

for each SLOD
SLOD Area Blocks File

Areal Texture (AT) Library [optional]
NITF Header File [optional]
for each areal texture
NITF Image Sub-Header File [optional]
if texture is in Stage 1 then
Original Format Image File(s) [optional]

else
NITF Image Data File [optional]
Model Texture (MT) Library [optional}

NITF Header File [optional]
for each model texture
NITF Image Sub-Header File [optional]
if texture is in Stage 1 then
Original Format Image File(s) [optional])
else
NITF Image Data File [optional)

5.1.3 The record structure of each of these files shall be as described in
the following sections.

5.2 Gaming Area Header (GAER) File. There shall be one Gaming Area
Header File at the beginning of a GTDB.




MIL-STD-1820

5.2.1 GAER Record Order. The record order of the GAB file shall be as
follows:

GAH Identifier Record
File Name Record
Gaming Area Header Record
GTDB Parameter Record
Boundary Point Records
Model List Record(s) [optional]
for each SLOD
SLOD Parameter Record
Keep-List Record(s) [optional]}
Delete-List Record(s) [optional}
Level-List Record(s) [optional]
for each area block
Area Block Parameter Record
for each island
Island Record
Island LOD Record(s)
Island Boundary Point Records
Option Record
Affected AB Count Record
for each Affected Area Block
Affected AB ID Record
Checksum Record

5.2.2 GAH Field Structure. The field structure of each of these
records shall be as described below.

5.2.2.1 GAH Identifier Record. This record shall consist of the ASCII
string °‘GAH'.

5.2.2.2 GAH File Name Record. This record shall consist of the ASCII
string 'ssGnnnnnnGA.H', where "ss" is the security code and "nnnnnn" is the
GTDB identifier.

5.2.2.3 Gaming Area Header Record. The field structure of this
record shall be as follows:

Project 2851 GTDB Catalog ID Field
GTDB Version Number Field

Last Update Date Field

Compilation Date Field

Security Level Field

Tape 1D Field

Data Location Field

GTDB Directory Field
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5.2.2.4 GTDB Parameters Record. The field structure of this record

shall be as follows:

Coordinate System Parameters Subrecord
Boundary Point Count Field

Terrain Polygons Flag Field

Terrain Grid Flag Field

Terrain Grid Source Flag Field

Match Terrain At SLODs Flaqg Field

Vertex Normals Flag Field

Synthetic Culture Flag Field

Fragment Culture Flag Field

Decompose Culture Flag Field

Maximum Number of Edges Field

Use Models Flag Field

Decompose Models Flag Field

Maximum Number of Model Polygon Edges Field
Separation Planes Flag Field

Expand Lineals Flag Field

Fragment Point Light Strings Flag Field
Model List Count Field

SLOD Count Field (Always one or greater)
Island Count Field ’

Specific Areal Texture Parameters Subrecord
Generic Azeal Texture Parameters Subrecord
Specific Model Texture Parameters Subrecord
Generic Mndel Texture Parameters Subrecord
User Option Field

5.2.2.4.1 Coordinate System Parameters Subrecord.
structure of this record shall be as follows:

Coordinate System Field
Datum ID Field

Eccentricity Field
Semi-Major Axis Field

Datum Shift Field

Elevation Reference Field
Longitudinal Origin Field
Latitudinal Origin Field
Origin of Eastings Field
Origin of Northings Field
Scale Factor Field

First Standard Parallel Field
Second Standard Parallel Field
Tangency Point Height Field

10
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5.2.2.4.2 Specific Areal Texture Parameters Subrecord.
structure of this record shall be as follows:

Color Texture Existence Flag Field

Grayscale Texture Existence Flag Field

SMC/FDC Texture Existence Flag Field
Multispectral Texture Existence Flag Field
Processing Stage Field

Texture Format Field

Borizontal Block Size Field

Vertical Block Size Field

Number of Borizontal Blocks Field

Number of Vertical Blocks Field

Bits Per Texel Per Band Field

SMC/FDC Lookup-Table Existence Flag Field
Special Environmental Conditions Preference Field
Time Of Year Preference Subrecord

Image Capture Date Range Subrecord

Acceptable Percentage Of Cloud Cover Subrecord
Acceptable Percentage of Shadow Cover Subrecord

5.2.2.4.3 Generic Areal Texture Parameters Subrecord.
structure of this iecord shall be as follows:

Color Texture Existence Flag Field
Grayscale Texture Existence Flag Field
Global-Based Mapping Flag Field
Face-Based Mapping Flag Field
Non-Mapped Flag Field

Texture Format Field

Horizontal Block Size Field
Vertical Block Size Field

Number of Horizontal Blocks Field
Number of Vertical Blocks Field
Bits Per Texel Per Band Field

Time Of Year Preference Subrecord

5.2.2.4.4 Specific Model Texture Parameters Subrecord.
structure of this record shall be as foliows:

Color Texture Existence Flag Field
Grayscale Texture Existence Flag Field
Multispectral Texture Existence Flag Field
Processing Stage Field

Model-Based Mapping Flag Field
Face-Based Mapping Flag Field
Vertex-~-to-Vertex Mapping Flag Field
Non-Mapped Flag Field

Texture Format Field

Borizontal Block Size Field

Vertical Block Size Field

Number of Horizontal Blocks Field
Number of Vertical Blocks Field

Bits Per Texel Per Band Field

11
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5.2.2.4.5 Generic Model Texture Parameters Subrecord. The field
structure of this record shall be as follows:

Color Texture Existence Flag Field
Grayscale Texture Existence Flag Field
Model-Based Mapping Flag Field
Face-Based Mapping Flag Field
Non-Mapped Flag Field

Texture Format Field

Borizontal Block Size Field
Vertical Block Size rield

Number of Horizontal Blocks Field
Number of Vertical Blocks Field
Bits Per Texel Per Band Field

5.2.2.4.6 Time of Year Preference Subrecord. The field structure of
this record shall be as follows:

Spring Flag Field
Summer Flag Field
Autumn Flag Field
Winter Flag Field

$.2.2.4.7 Image Capture Data Range Subrecord. The field structure
of this record shall be as follows:

Start Date Field
End Date Field

5.2.2.4.8 Acceptable Percentage of Cloud Cover Subrecord. The
field structure of this record shall be as follows:

Low Value Field
High value Field

5.2.2.4.9 Acceptable Percentage of Shadow Cover Subrecord. The
field structure of this record shall be as follows:

Low Value Field
Bigh value Field

$5.2.2.5 Boundary Point Record. The number of Boundary Point Records
shall correspond to the value in the Boundary Point Count PField in the
parent GTDB Parameters Record. The first and last boundary points shall be
identical, and boundary points shall be sequenced in counterclockwise order
as viewed from above. Edges defined by boundary points shall lie parallel
to the axes of the coordinate plane. The field structure of this record

shall be as follows:

Boundary Point Field

12
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$5.2.2.6 Model List Record. The number of these records shall
correspond to the value in the Model List Count Field in the parent GTDB
Parameters record. The field structure of each record shall be as follows:

Model Library Type Field

Model Number Field

Specific Model Texture Parameters Subrecord
Generic Model Texture Parameters Subrecord

$5.2.2.6.1 Specific Model Texture Parameters Subrecord. The field
structure of this record shall be as follows:

Color Texture Existence Flag Field
Grayscale Texture Existence Flag Field
Multispectral Texture Existence Flag Field
Processing Stage Pield

Model-Based Mapping Flag Field
Face-Based Mapping Flag Field
Vertex-to-Vertex Mapping Flag Field
Non-Mapped Flag Field

Texture Format Field

Borizontal Block Size Field

Vertical Block Size Field

Borizontal Blocks Field

Vertical Blocks Field

Bite Per Texel Per Band Field

5.2.2.6.2 Generic Model Texture Parameters Subrecord. The field
structure of this record shall be as follows:

Color Texture Existence Flag Field
Grayscale Texture Existence Flag Field
Model-Based Mapping Flag Field
Face-Based Mapping Flag Field
Non-Mapped Flag Field

Texture Format Field

Horizontal Block Size Field
Vertical Block Size Field

Number of Horizontal Blocks Field
Number of Vertical Blocks Field
Bits Per Texel Per Band Field

$.2.2.7 BSLOD Parameters Record. The number of Simulator Level of
Detail Parameters Records shall correspond to the value in the Simulator
Level of detail Count FPield in the parent GTDB Parameters "ecord. The
field structure of this record shall be as follows:

Simulator Level of Detail ID Field

Number of Keep-List Entries Field

Number of Delete-List Entries Field

Number of Level-List Entries Field

Culture Resolution Pield

Terrain Grid Source Simulator Level of Detail Field
Number of Area Blocks Field (Always one or greater)

13
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5.2.2.8 Keep-List RecorAd. The number of these records shall
correspond to the value in the Number of Keep-List Entries field in the
parent Simulator Level of Detail Parameters record. The Ending PDC Code
Field shall always have a value equal to or greater than that of the
starting FDC Code Field. The field structu-e of each record shall be as
follows:

Starting FDC Code Pield
Ending FDC Code Field

5.2.2.9 Delete-List Record. The number of these records shall
correspond to the value in the Number of Delete-List Entries field in the
parent Simulator Level of Detail Parameters record. The Ending FDC Code
Field shall always have a value equal to or greater than that of the
starting FDC Code Field. The field structure of each record shall be as
follows:

Starting FDC Code Field
Ending FDC Code Field

5.2.2.10 Level-List Record. The number of these records shall
correspond to the value in the Number of Level-List Entries field in the
parent Simulator Level of Detail Parameters record. The Ending FDC Code

Field shall always have a value equal to or greater than that of the
starting FDC Code Field. The field structure of each record shall be as
follows:

Starting FDC Code FPield
Ending FDC Code Field

5.2.2.11 Area Block Parameters Record. The number of Area Block
Parameters Records shall correspond to the value in the Number of Area
Blocks Field in the parent Simulator Level of Detail Parameters Record.
The field structure of this record shall be as follows:

Area Block Number Field

Area Block Boundary Field
Goodness-of-Fit Field

Minimum Number of Terrain Polygons Field
Maximum Number of Terrain Polygons Field
Maximwn Number of Culture Polygons Field
Maximum Number of Model References Field
Terrain LOD Field

Color Texture Existence Flag Field
Grayscale Texture Existence Flag Field
SMC/FDC Texture Existence Plag Pield
Color Texture Resolution Pield

Grayscale Texture Resolution Field
SMC/FDC Texture Resolution Field

5.2.2.12 1Island Record. The number of Island Records shall correspond
to the value in the Island Count Field in the parent GTDB Parameters
Record. The field structure of thie record shall be as follows:

Island Number Field
Island Boundary Point Count PField

14
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5.2.2.13 1sland LOD Record. PFollowing each 1lsland Record, there shall
be an Island LOD record for each simulator level of detail in the GTDB.
The field structure of this record shall be as follows:

SLOD ID Field

SSDB Culture LOD Field

Color Texture Existence Flag Field
Grayscale Texture Existence Flag Field
Color Texture Resolution Field
Grayscale Texture Resolution Field

5.2.2.14 1Island Boundary Point Record. The number of Island Boundary
Point Records shall correspond to the value in the Island Boundary Point
Count Field in the parent Island Record. The edge formed by successive
Island Boundary Points shall not cross the boundary of any other island in
the GTDB. The first and last boundary points of an island shall be
identical, and boundary points shall be seguenced in counter-clockwise
order as viewed from above. The field structure of this record shall be as

follows:
Island Number Field
Boundary Point Field

5.2.2.15 Option Record. The field structure of the record shall be as
follows:

Tape Option Field
5.2.2.16 Affected AB Count Record. Populated only if the Tape Option
defined above indicates update only; otherwise, it shall contain zero. The
field structure of the record shall be as follows:

Number of Area Blocks Field
5.2.2.17 Affected AB ID Record. The number of these records shall

correspond to the Number of Area Blocks field in the Affected AB Count
Record. The field structure of the record shall be as follows:

SLOD 1D Field
Area Block Numw.s Field

5.2.2.18 Checksum Record. The field structure of this record shall be
as follows:

Checksum Field

5.3 Model Library Header (MLH) File. There shall be one Model
Library Header File following the TLH.

15
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5.3.1 MLE Record Order. The record order of the MLE file shall be as‘
follows:

MLE Identifier Record
File Name Record
for each model library
Model Library Header Record
Culture Color Table Record(s)
Light Color Table Record(s)
for each model
Model LOD Complexity Table Record
for each model LOD
Model Complexity Statistics Table Subrecord
Checksum Record

5.3.2 MLH Field Structure. The field structure of each of these
records shall be as described below.

5.3.2.1 MLE ldentifier Record. This record shall consist of the ASCII
string °"MLB'.

5.3.2.2 File Rame Record. This record shall consist of the ASCII
string ‘ssGnnnnnnML.H', where "ss" is the security code and "nnnnnn" is the
GTDB identifier.

5.3.2.3 Model Library Header Record. There shall be three Model
Library Header records--one each for a 2-D Static Model Library, a 3-D
Static Model Library, and a 3-D Dynamic Model Library. The field structure
of this record shall be as follows: ‘

Project 2851 GTDB Catalog ID Field
Model Library Type Field

Last Update Date Field

Number of Culture Color Tables Field
Number of Light Color Tables Field
Number of Models Field

5.3.2.4 Culture Color Table Record. The total number of records
shall correspond to the value in the "Number of Culture Color Tables" field
in the parent Model Library Header record. The field structure of each
record shall be as follows:

Color ID Field

Coloxr Name Field

Color (Hue, Chroma, Value, Color Calibration Entry) Field
Number of Color References Field

5.3.2.5 Light Color Table Record. The total number of records shall
correspond to the value in the "Number of Light Color Tables" field in the
parent Model Library Header record. The field structure of each record
shall be as follows:

Color ID Field

Color Name Field

Color (Bue, Chroma, Value, Color Calibration Entry) Field
Number of Color References Field

16
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5$.3.2.6 Model LOD Complexity Table Record. The total number of
these records shall correspond to the value in the “Number of Models" field
in the parent Model Library Header record. The field structure of each
record shall be as follows:

Model Number Field
Number of LODs Field

$5.3.2.7 Model Complexity Statistics Table Record. The total
number of these records shall correspond to the value in the "Number of
LODs" field in the parent Model LOD Complexity Table record. The field
structure of each record shall be as follows:

Model Number Field

Model 1LOD Field

Number of Polygons Field

Number of Separation Planes Field
Number of Texture References Field
Number of Collision Test Points Field
Correlation Priority Field

5.3.2.8 Checksum Record. The field structure of this record shall be
as follows:

Checksum Field

5.4 Simulator Level of Detail Header (SLODH) File. There shall
be one Simulator Level of Detail Header File following the MLE.

5.4.1 SLODH Record Order. The record order of the SLODH file shall be
as follows:

SLODB Identifier Record
File Name Record
SLODR File Header Record
for each SLOD
SLOD Header Record
Feature Distribution Table Record
Z-Density Distribution Table Record
SMC Distribution Table Record
Culture Color Table Record
Light Color Table Record
Checksum Record

5.4.2 SLODE Field Structure. The field str-cture of each of these
records shall be as described below.

5.4.2.1 SLODH Identifier Record. This record shall consist of the
ASCII1 string 'SLODH'.

5.4.2.2 File Name Record. This record shall consist of the ASCII
string ‘'ssGnnnnnnSLOD.H', where "“8s" is the security code and "nnnnnn" is
the GTDB identifier.

17
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5.4.2.3 SLODH File Header Record. This record shall coneist of a .
single field indicating the number of SLODs defined within the GTDB, as
follows:

Number of SLODs Field

5.4.2.4 SLOD Beader Record. The field structure of this record shall
be as follows:

Project 2851 GTDB Catalog ID Field

SLOD ID Field

Area Block Size Field

Last Update Date Field

Security Level Field

SLOD Polygon Density Statistics Table Subrecord
Number of Feature Distribution Tables Field
Number of Z-Dencsity Distribution Tables Field
Number of SMC Distribution Tables Field
Number of Culture Color Tables Field

Number of Light Color Tables Field

5.4.2.4.1 SLOD Polygon Density S5tatistics Table Subrecord. The
field structure of this record shall be as follows:

Maximum Terrain Polygons Field
Minimum Terrain Polygons Field
Maximum Areal Feature Polygons rield
Minimum Areal Feature Polygons Field '
Maximum Linear Feature Segments Field
Minimum Linear Feature Segments Field
Maximum Point Features Field

Minimum Point Features Field

Maximum Point Light Features Field
Minimum Point Light Features Field
Maximum Point Light Strings Field
Minimum Point Light Strings Field
Maximum Model References Field
Minimum Model References Field
Maximum Texture References Field
Minimum Texture References Field
Maximum Model Polygons Field

Minimum Model Polygons Field

Maximum Total Elements Field

Minimum Total Elements Field

5.4.2.5 Feature Distribution Table Record. The total number of
records shall correspond to the value in the “Number of Peature
Distribution Tables” field in the parent Simulator Level of Detail Header
record. The field structure of each record shall be as follows:

FPeature Descriptor Code Field
Number of Feature Occurrences Field
Number of Fragments Pield
Correlation Priority Field

18
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5.4.2.6 3-Density Distribution Table Record. The total number of
records shall correspond to the value in the “Number of Z-Density
Distribution Tables” field in the parent Simulator Level of Detail BHeader
record. The field structure of each record shall be as follows:

Number of Layers Above Terrain Polygon Field
Number of Occurrences Pield

5.4.2.7 BSMC Distribution Record. The total number of records shall
correspond to the value in the "Number of SMC Distribution Tables" field in
the parent Simulator Level of Detail Header record. The field structure of
each record shall be as follows:

Surface Material Category Field
Surface Material Subtype Field
Number of Occurrences Field

5.4.2.8 Culture Color Table Record. The total number of records
shall correspond to the value in the "Number of Culture Color Tables" field
in the parent Simulator Level of Detail Beader record. The field structure

of each record shall be as follows:

Color ID Field
Color Name Field
Color ‘Aue, Chroma, Value, Color Calibration Entry) Field

Numbeir of Color References Field

5.4.2.9 Light Color Table Record. The total number of records shall
correspond to the value in the "Number of Light Color Tables” field in the
parent Simulator Level of Detail Beader record. The field structure of
each record shall be as follows:

Color ID Field
Color Name Field

Color (HBue, Chroma, Value, Color Calibration Entry) Field
Number of Color References Field

5.4.2.10 Checksum Record. The field structure of this record shall be
as follows:

~hecksum Field

5.5 Area Block Header (ABH) File. There shall be one Area Block
Reader File following the SLODH.
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5.5.1 ABH Record Order. The record order of the ABH file shall be as
follows:

ABH Identifier Record
File Name Record
for each SLOD
ABB PFile Beader Record
for each area block within SLOD!
Area Block Beader Record
Peature Distribution Table Record
SMC Distribution Table Record
Culture Color Table Record
Light Color Table Record
Areal Texture Table Record
Checksum Record

5.5.2 ABH Field Structure. The field structure of each of these
records shall be as described below.

5.5.2.1 ABH Identifier Record. This record shall consist of the ASCII
string 'ABH’'.

5.5.2.2 File Name Record. This record shall consist of the ASCII
string 'ssGnnnnnnAB.H', where "ss” is the security code and “"nnnnnn* is the
GTDB identifier.

5.5.2.3 ABEH File Header Record. This record shall consist of a
single field indicating the number of area blocks defined within the SLOD,

as follows:

Number of Area Blocks Field

5.5.2.4 Area Block Header Record. The field structure of this record
shall be as follows:

Project 2851 GTDB Catalog ID Field

SLOD ID Field

Area Block Number Field

Lat/Long SW Corner Field

Lat/Long NE Corner Field

Last Update Date Field

Security Level Field

Polygon Density Statistics Table Subrecord
Terrain Roughness Statistics Table Subrecord
Area Block Existence Flags Subrecord

Number of Feature Distribution Tables Field
Number of SMC Distribution Tables Field
Number of Culture Color Tables Field

Number of Light Color Tables Field
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5.5.2.4.1 Polygon Density Statistics Table Subrecord. The field
structure of this subrecord is as follows:

Number of Vertices Field

Number of Terrain Polygons Field
Number of Areal Feature Polygons FPield
Number of Linear Feature Segments Field
Number of Point Features Field

Number of Point Light Features Field
Number of Point Light Strings Field
Number of Model References Field
Number of Texture References Field

5.5.2.4.2 Terrain Roughness Statistics Subrecord. These fields
shall be populated when gridded terrain has been requested, and zero
otherwise. The field structure of this record shall be as follows:

Maximum Elevation Field
Minimum Elevation Field
Terrain Roughness Index Field

5.5.2.4.3 Area Block Existence Flags Subrecord. The field
structure of this record shall be as follows:

Areal Feature Area Block Flag (Always True)
Linear Feature Area Block Flag

Point Feature Area Block Flag

Point Light Feature Area Block Flag

Point Light String Feature Area Block Flag
Terrain Polygon Area Block Flag

Terrain Grid Area Block Flag

Model Reference Area Block Flag

5.5.2.5 Feature Distribution Table Record. The total number of
records shall correspond to the value in the "Number of Feature
Distribution Tables" field in the parent Area Block Beader record. The
field structure of each record shall be as follows:

Feature Descriptor Code Field
Number of Feature Occurrences Field
Number of Fragments Field
Correlation Priority Field

5.5.2.6 S8SMC Distribution Record. The total number of records shall
correspond to the value in the "Number of SMC Distribution Tables" field in
the parent Area Block Beader record. The field structure of each record
shall be as follows:

Surface Material Category Field

Surface Material Subtype Field
Number of Occurrences Field
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5.5.2.7 Culture Color Table Record. The total number of records .
shall correspond to the value in the "Number of Culture Color Tables” field

in the parent Area Block Header record. The field structure of each record
shall be as follows:

Color ID Field

Color Name Field

Color (Hue, Chroma, Value, Color Calibration Entry) Field
Number of Color References Field

5.5.2.8 Light Color Tsble Record. The total number of records shall
correspond to the value in the "Number of Light Color Tables™ field in the
parent Area Block Header record. The field structure of each record shall
be as follows:

Color ID Field

Color Name Field

Color (Hue, Chroma, Value, Color Calibration Entry) Field
Number of Color References Field

5.5.2.9 Areal Texture Table Record. The total number of records
shall correspond to the value in the “Number of Texture References” field
in the Polygon Density Statistics Table Subrecord within the parent Area
Block Header record. The field structure of each record shall be as

follows:

GTDB Texture Library Type Field

Texture ID Field
5.5.2.10 Checksum Record. The field structure of this record shall be ‘
as follows:

Checksum Field

5.6 Texture Library Header (TLH) File. There shall be one Texture
Library Header File following the GAH.

5.6.1 TLE Record Order. The record order vnf :he TLH file shall be as
follows:

TLH Identifier Record
File Name Record
for each texture library (2)
Texture Library Complexity Statistics Record
Texture Library Header Record
Texture Distribution Table Record(s)
Stage 1 Texture File Asscociation Record(s)
Checksum Record

5.6.2 TLHE Field Structure. The field structure of each of these
records shall be as described below.

5.6.2.1 TLH ldentifier Record. This record shall consist of the ASCII
string ‘'TLH'.

5.6.2.2 File Name Record. This record shall consist of the ASCII
string 'ssGnnnnnnTL.B', where "ss" is the security code and "nnnnnn” is the
GTDB identifier. .
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5.6.2.3 Texture Library Complexity Statistics Record. There shall
be two Texture Library Complexity Statistics records, one for an Areal
Texture Library and one for a Model Texture Library, whether or not those
optional libraries actually exist within the GTDB. The “GTDB Texture
Library Type” field shall indicate which of the two libraries is being
described. A value of zero in the “Number of Tdxture Images in Library~
field shall indicate that there is no actual texture library of the given
type within the GTDB. The field structure shall be as follows:

P2851 GTDB Catalog ID Field

GTDB Texture Library Type Field

Number of Texture Images in Library Field
Number of Stage 1 Texture File Associations Field
Number of Stage 1 Specific Textures Field
Stage 1 Specific Textures Storage Size Field
Number of Stage 2 Specific Textures Field
Stage 2 Specific Textures Storage Size Field
Number of Stage 3 Specific Textures Field
Stage 3 Specific Textures Storage Size Field
Number of Stage 4 Specific Textures Field
Stage 4 Specific Textures Storage Size Field
Number of Stage 5 Specific Textures Field
Stage 5 Specific Textures Storage Size Field
Number of Stage 3 Generic Textures Field

Stage 3 Generic
Number of Stage
Stage 4 Generic
Number of Stage
Stage 5 Generic
Number of Stage
Stage 3 SMC/FDC
Number of Stage
Stage 4 SMC/FDC
Number of Stage
Stage 5 SMC/FDC

Textures Storage Size Field
4 Generic Textures Field
Textures Storage Size Field
5 Generic Textures Field
Textures Storage Size Field
3 SMC/FDC Textures Field
Textures Storage Size Field
4 SMC/FDC Textures Field
Textures Storage Size Field
5 SMC/FDC Textures Field
Textures Storage Size Field

5.6.2.4 Texture Library Header Record. There shall be two Texture
Library Header records, one for an Areal Photo Texture Library and one for
a Model Photo Texture Library. The field structure of this record shall
be as follows:

Project 2851 GTDB Catalog ID Field
GTDB Texture Library Type Field

Security Level Field
Last Update Date Field
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5.6.2.5 Texture Distribution Table Record. The number of these
records shall correspond to the value in the “Number of Texture Images in
Library® field in the parent Texture Library Header record. The field
structure of each record shall be as follows:

Texture ID Field

Processing Stage Field

Specific or Generic Texture Flag Field
Texture Type Field

Horizontal Resolution Field

Vertical Resolution Field

Storage Size Field

Texture Data Format Field

Number of Data Files Field

5.6.2.6 Stage 1 Texture Field Association Record. The number of
these records shall be zero for all non-Stage 1 textures and (Number of
Data Files - 1) for all Stage 1 textures. The field structure of each
record shall be as follows:

Texture ID Field
File Name Field
Original File Name Field

5.6.2.7 Checksum Record. The field structure of this record shall be
as follows:

Checksum Field

5.7 2-D Static Model (2DSM) Library File. There may be one 2-D
Static Model Library File following the MPT. The 2DSM is optional in a
GTDB.
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5.7.1 2D8M Record Order. When included, the record order of the 2DSM
file shall be as follows:

2DSM ldentifier Record
File Name Record
2DSM (Model Library) Header Record
for each model
Model Header Record
for each model LOD
LOD Header Record
LOD Texture Reference Pointer Record(s) [optional])
for each component
Component Beader Record
Component Texture Reference Pointer Record(s) [optional)
for each model polygon
Model Polygon Record
Microdescriptor Record{(s) {optional)
Vertex Pointer Records
Polygon FACS Record(s) [optional]
Polygon Texture Reference Pointer Record(s) [optional]
Subsidiary Model References Record(s) [optional]
for each point light string
Point Light String Record(s) {[optiocnal]
Point Light String FACS Record(s) [optional)
Model FACS Record(s) [optional]
Face-Based Texture Reference Record(s) [optional)
Vertex-to-Vertex Texture Reference Record(s) [optional)
Model-Based Texture Reference Record(s) [optional])
Non~Mapped Texture Reference Record(s) [optiocnal]
Checksum Record

5.7.2 2DSM Field Structure. The field gtructure of each of these
records shall be as described below.

5.7.2.1 2DSM 1Identifier Record. This record shall consist of the
ASCII string '2DSM’.

5.7.2.2 File Name Record. This record shall consist of the ASCIlI
string 'ssGnnnnnn2DS.LIB', where "ss” is the security code, and "“nnnnnn” is
the GTDB identifier.

5.7.2.3 2DSM Header Record. The field structure of this record shall
be as follows:

Project 2851 GTDB Catalog ID Field
Model Library Type Field

Security Level Field

Last Update Date Field

Number of Models Field
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5.7.2.4 Model Header Recorxd. The number of these records ehall
correspond to the value contained in the Number of Models field in the
parent 2DSM Header record. The field structure of this record shall be as

follows:

Model Number Field

Model Name Field

Model Description Field
Generic Model Flag Field
Feature Descriptor Code Field
Number of Model LODs Field

5.7.2.5 LOD Header Record. The number of these records for a given
model group shall correspond to the value contained in the Number of Model
LODs field in the parent Model Header record. The field structure of this

record shall be as follows:

Model Number Field

Model LOD Field

LOD Resolution Description Field
Sensor Types Supported Field
Source Simulator Field
Directivity Field

Radius Field

Predominant Beight Field
Centroid Field

Base Polygon ID Field ‘
Percentage of Texture Coverage Field

Number of Polygons Field

Number of LOD Texture Reference Pointers Field
Number of Components Field

Number of Subsidiary Model References Field

Number of Point Light Strings Field

Number of Model FACS Field

Number of Face-Based Texture References Field
Number of Vertex-to-Vertex Texture References Field
Number of Model-Based Texture References Field
Number of Non-Mapped Texture References Field
Number of Separation Planes Field [Always Zero]
Number of Collision Test Points Field [Always Zero]

5.7.2.6 LOD Texture Reference Pointer Record. The number of these
records for a given model LOD shall correspond to the value contained in
the Number of LOD Texture Reference Pointers Field in the parent LOD Header
record. The field structure of this record shall be as follows:

Texture Mapping Type Field

Texture Reference e Table lndex Field
Texture Mapping Set ID Field
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5.7.2.7 Component HBeader Record. The number of these records for a
given model LOD shall correspond to the value contained in the Number of
Components field in the parent LOD Header record. The field structure of
this record shall be as follows:

Component ID Field
Number of Component Texture Reference Pointers Field
Number of Polygons Field

5.7.2.8 Component Texture Reference Pointer Record. The number of
these records for a given component shall correspond to the value contained
in the Number of Component Texture Reference Pointers field in the parent
Component Header record.: The field structure of this record shall be as
follows:

Texture Mapping Type Field

Texture Reference Table Index Field
Texture Mapping Set ID Field
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5.7.2.9 Model Polygon Record. The number of these records for a given
component shall correspond to the value contained in the Number of Polygons
field in the parent Component Beader Record. The total number of these
records for each model LOD shall correspond to the Number of Polygons field
in the LOD Beader Record. Each model polygon shall belong to exactly one
component. The field structure of this record shall be as follows:

Polygon ID Field

Cluster ID Field

Component ID Field

Surface Material Category Field
Surface Material Subtype Field
Reflectance Field

Light Type Field

Specular Field

Polygon Non-Shadow Field
Polygon Normal Field
Transmissivity Field

Polygon Long Dimension Field
Polygon Short Dimension Field
Centroid Field

Diffuse Reflectance Field
Feature Onset Field

Layer Number (Radar) Field
Color Characteristics Field
Shading Type Field
Translucency Field

Polygon Non-Occulting Field
Cycle Rate Off Field

Cycle Rate On Field
Directionality Field

Light Borizontal Width Field
Light Horizontal Center Field
Light Borizontal Fall Field
Light Intensity Field

Light Vertical Width Field
Light Vertical Center Field
Light Vertical Fall Field
Pnlygon Illumination Type Field
Polygon Landing Light Illumination Field
Absorptivity Field

Emissivity Field

Exitance Field

Self-Emitter Field

Layer Number (Visual) Field
Layer Number (Infrared) Field
Number of Microdescriptors Field
Number of Vertices Field (Always three or greater)
Number of Polygon Texture Reference Pointers Field
Number of Polygon FACS Field

5.7.2.10 Model Microdescriptor Record. The number of these records
shall correspond to the value in the Number of Microdescriptors field in
the parent Model Polygon record. The field structure of each record shall
be as follows:

Microdescriptor Type Field
Microdescriptor Value Field
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5.7.2.11 Vertex Pointer Record. The number of records shall correspond
to the Number of Vertices field within the parent Model Polygon record.
Polygons shall be closed implicitly, i.e., the first vectex shall not be
repeated as the last. The field structure of each record shall be as

follows:

Vertex List Position Field
Normal List Position Field [Always Zero)
Correlation Priority Field

5.7.2.12 Polygon FACS Record. The number of these records shall
correspond to the value in the Number of Polygon FACS field in the parent
Model Polygon record. The field structure of each record shall be as
follows:

FACS Class Field

FACS Attribute Code Field
Synthetic Data Flag Field
Source ID Number Field
Sensors Supported Field
Length of Attribute Field
Attribute Value Field

5.7.2.13 Polygon Texture Reference Pointer Record. The number of
these records shall correspond to the value of the Number of Polygon
Texture Reference Pointer Field within the parent Model Polygon record.
The field structure of each record shall be as follows:

Texture Mapping Type Field
Texture Reference Table Index Field
Texture Mapping Set ID Field

5.7.2.14 Subsidiary Model Reference Record. The number of these
records for a given model shall correspond to the value contained in the
Number of Subsidiary Model References field in the parent Model record.
The field structure of this record shall be as follows:

Referenced Model Library Type Field
Referenced Model Number Field
Referenced Model L”D Field
Translation Field

Scale Factor rield

Rotation Angles Field

Articulated Part Flag Field
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5.7.2.15 Point Light String Record. The number of Point Light String .
records shall correspond to the value in the Number of Point Light Strings

field within the LOD Header record. The field structure of this record

shall be as follows:

Length Field

Orientation Field

Shape Code Field

width Field

Directionality Field

Light Type Field

Predominant Beight Field

Surface Material Category Field

Color Characteristics Field

Layer Number Field

Absorptivity Field

Centroid Field .

Cycle Rate Off Time Field

Cycle Rate On Time Field

Diffuse Reflectance Field

Directivity (Infrared) Field

Directivity (Radar) Field

Directivity Field

Emissivity Field

Exitance Field

Feature Onset Field

Internal Material Category Field

Internal Material Volume Field

Layer Number (Infrared) Field .

Light Horizontal Center Field

Light Borizontal Fall Field

Light Rorizontal Width Field

Light Intensity Field

Light Vertical Center Field

Light Vertical Fall Field

Light Vertical width Field

Long Lineal Field

Low Level Effects Field

Object Volume Field

Radius Field

Reflectance Field

Self-Emitter Field

Surface Material Subtype Field

Texture Map Reflectance Field

Transmissivity Field

Visible Range Field

Number of FACS Table Entries Field

Number of Lights Field

for each light in the string
Position Field
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5.7.2.16 Point Light 8tring FACS Record. The number of these records
shall correspond to the value in the Number of FACS Table Entries field in
the parent Point Light String Record. The field structure of each record
shall be as follows:

FACS Class Field

FACS Attribute Code Field
Synthetic Data Flag Field
Source ID Number Field
Sensors Supported Field
Length of Attribute Field
Attribute Value Field

5.7.2.17 Model FACS Record. The number of these records shall
correspond to the value in the Number of Model FACS field in the parent
Model record. The field structure of each record shall be as follows:

FACS Class Field

FACS Attribute Code Field
Synthetic Data Flag Field
Source ID Number Field
Sensors Supported Field
Length of Attribute Field
Attribute Value Field

5.7.2.18 Face-Based Texture Reference Record. The number of these
records shall correspond to the value of the Number of FPace-Based Texture
References field in the parent LOD Header Record. The field structure of
this record shall be as follows:

Texture Reference Table Index Field
GTDB Texture Library Type Field
Texture ID Field

Specific Or Generic Texture Flag Field
Texture Origin Field

Boundary ID Field

Mirror Field

Wrap Field

Wrap Type Field

Texture Scale Field

Polygon Alignment Vector Field
Rotation About Texture Origin Field
Polygon Reference Point Field

Layer Number Field

5.7.2.19 Vertex-to-Vertex Texture Reference Record. The number of
these records shall correspond to the value of the Number of Vertex-to-
Vertex Texture References field in the parent LOD Header Record. The field
atructure of this record shall be as follows:

Texture Reference Table Index Field
GTDB Texture Library Type Field
Texture ID Field
Specific Or Generic Texture Flag Field
Layer Number Field
Number of Texture Pattern Coordinates Field
for each texture pattern vertex
Texture Pattern Coordinates Field
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5.7.2.20 Model-Based Texture Reference Record. The number of these
records shall correspond to the value of the Number of Model-Based Texture
References field in the parent LOD Header Record. The field structure of
this record shall be as follows:

Texture Reference Table Index Field
GTDB Texture Library Type Field
Texture ID Field

Specific Or Generic Texture Flag Field
Texture Origin Field

Boundary ID Field

Mirror Field

Wrap Field

Wrap Type Field

Texture Scale Field

Orientation Vectors Field

Model Reference Point Field

Layer Number Field

5.7.2.21 Mon-Mapped Texture Reference Record. The number of these
records shall correspond to the value contained in the Number of Non-Mapped
Texture References field in the parent Model Header re-ord. The field
structure of this record shall be as follows:

Texture Reference Table Index Field
GTDB Texture Library Type Field
Texture ID Field

Specific Or Generic Texture Flag Fielad

$.7.2.22 Checksum Record. The field structure of this record shall be
as follows:

Checksum Field

5.8 2-D Static Model Vertex (2DSMV) File. Following the 2DSM
file, there shall be one 2-D Static Model Vertex File. The 2DSMV shall be
required if there is a 2DSM, but shall be omitted otherwise.

5.8.1 2DSMV File Structure. There shall be one pseudo-file for each
model, containing the vertices used to define all the LODs of that model.
These pseudo-files shall physically occur on the tape in the same sequence
as their corresponding model definitions occur within the model library.
Each pseudo-file shall be terminated by a special record indicating a
pseudo-EOF (end of file). The pseudo-file structure within this file shall

be as follows:

for each model in 2DSM
2DSMV Pseudo-File

5.8.2 24DSMV Record Structure. The record structure of each 2DSMV
pseudo-file shall be as defined in the following subsections.

5.8.2.1 <-D Static Model Vertex Pseudo-Files. There shall be one
pseudo-~file for each model, containing the vertices used to define all the
LODs of that model.
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5.8.2.1.1 2DSMV Pseudo-File Record Order. The record order of each
2DSMV pseudo-file shall be as follows:

2DSMV Identifier Record

File Name Record

for each model vertex in 2DSM
Vertex Record

Pseudo-EOF Record

Checksum Record

5.8.2.1.2 2DSMV Pseudo-File Field Structure. The field structure of
each of these records shall be as described below.

5.8.2.1.2.1 2DSMV 1Identifier Record. This record shall consist of
the ASCII string ‘2DSMV'.

5.8.2.1.2.2 File Name Record. This record shall consist of the ASCII
string 'ssGunnnnn2DS.VTX', where "ss"” is the security code, and "nnnnnn® is
the GTDB identifier.

5.8.2.1.2.3 Vertex Record. The field structure of this record shall be
as follows:

Coordinate Field

5.8.2.1.2.4 Pseudo-EOF Record. This record shall consist of the ASCII
string °'EOF MDL2DSnnnnn.VTX', where 'nnnnn’' is the number of the model
described by this pseudo-file.

5.8.2.1.2.5 Checksum Record. The field structure of this record is as
follows:

Checksum Field

5.9 3-D Static Model (3DSM) Library File. There may be one 3-D
Static Model Library File following the 2DSMV. The 3-D Static Model
Library File is optional in a GTDB.
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5.9.1 3DpSM Record Order. When included, the record order of the 3DSM ‘
file shall be as follows:

3DSM Identifier Record
File Name Record
3DSM (Model Library) Header Record
for each model
Model Header Record
for each model LOD
LOD Header Record
LOD Texture Reference Pointer Record(s) [optional]
for each component
Component Header Record
Component Texture Reference Pointer Record(s) [optional}
for each model polygon
Model Polygon Record
Microdescriptor Record(s) [optional)
Vertex Pointer Records
Polygon FACS Records [optional)
Polygon Texture Reference Pointer Record(s) [optional]
Subsidiary Model References Record(s) [optional}
for each point light string
Point Light String Record(s) [optional}
Point Light String FACS Record(s) [optional}
Model FACS Record(s) [optional)
Face-Based Texture Reference Record(s) [optional]
Vertex-to-vVertex Texture Reference Record(s) [optional]
Model-Based Texture Reference Record(s) [optional}
Non-Mapped Texture Reference(s) [optional)
Separation Plane Record(s) [optional]
Checksum Record

5.9.2 3DSM Field Structure. The field structure of each of these
records shall be as described below.

5.9.2.1 3DSM 1Identifier Record. This record shall consist of the
ASCII string ‘'3DSM'.

5.9.2.2 3DSM File Name Record. This record shall consist of the
ASCII string ’'ssGnnnnnn3DS.LIB', where "ss” is the security code, and

"nnnnnn~ is the GTDB identifier.

5.9.2.3 3DSM Header Record. The field structure of this record shall
be as follows:

Project 2851 GTDB Catalog ID Field
Model Library Type Field

Security Level Field

Last Update Date Field

Number of Models Field
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5.9.2.4 Model Header Record. The number of these records shall
correspond to the value contained in the Number of Models field in the
parent 3DSM Header record. The field structure of this record shall be as

follows:

Model Number Field

Model Name Field

Model Description Field
Generic Model Flag Field
Feature Descriptor Code Field
Number of Model 1LODs Field

5.9.2.5 LOD Beader Record. The number of these records for a given
model group shall correspond to the value contained in the Number of Model
LODs field in the parent Model Header record. The field structure of this

record shall be as follows:

Model Number Field

Model LOD Field

LOD Resolution Description Field

Sensor Types Supported Field

Source Simulator Field

Directivity Field

Radius Field

Predominant Height Field

Centroid Field

Base Polygon ID Field

Percentage of Texture Coverage Field

Number of Pclygons Field

Number of LOD Texture Reference Pointers Field
Number of Components Field

Number of Subsidiary Model References Field
Number of Point Light Strings Field

Number of Model FACS Field

Number of Face-Based Texture References Field
Number of Vertex-to-Vertex Texture References Field
Number of Model-Based Texture References Field
Number of Non-Mapped Texture References Field
Number of Separation Planes Field

Number of Collision Test Points Field [Always Zero]

5.9.2.6 LOD Texture Reference Pointer Record. The number of these
records for a given model LOD shall correspond to the value contained in
the Number of LOD Texture Reference Pointers field in the parent LOD Beader
record. The field structure of this record shall be as follows:

Texture Mapping Type Field

Texture Reference Table Index Field
Texture Mapping Set ID Field
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5.9.2.7 Component Header Record. The number of these records for a
given model LOD shall correspond to the value contained in the Number of
Components field in the parent LOD Header record. The field structure of
this record shall be as follows:

Component ID Field
Number of Component Texture Reference Pointers Field
Number of Polygons Field

5.9.2.8 Component Texture Reference Pointer Record. The number of
these records for a given model LOD shall correspond to the value contained
in the Number of Component Texture Reference Pointers field in the parent
Component Header record. The field structure of this record shall be as
follows:

Texture Mapping Type Field

Texture Reference Table Index Field
Texture Mapping Set ID Field
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5.9.2.9 Model Polygon Record. The number of these records for a
given model shall correspond to the value contained in the Number of
Polygons field in the parent Camponent BHeader record. The field structure
of this record shall be as follows:

Polygon 1D Field

Cluster ID Field

Component ID Field

Surface Material Category Field
Surface Material Subtype Field
Reflectance Field

Light Type Field

Specular Field

Polygon Non-Shadow Field
Polygon Normal Field
Transmissivity Field

Polygon Long Dimension Field
Polygon Short Dimension Field
Centroid Field

Diffuse Reflectance Field
Feature Onset Field

Layer Number (Radar) Field
Color Characteristics Field
Shading Type Field

Translucency Field .
Polygon Non-Occulting Fiel
Cycle Rate On Field

Cycle Rate Off Field

Cycle Rate Field

Directionality Field

Light Horizontal Width Field
Light Horizontal Center Field
Light Horizontal Fall Field
Light Intensity Field

Light Vertical Width Field
Light Vertical Center Field
Light Vertical Fall Field
Polygon Illumination Type Field
Polygon Landing Light Illumination Field
Absorptivity Field

Emissivity Field

Exitance Field

Self-Emitter Field

Layer Number (Visual) Field
Layer Number (Infrared) Field
Number of Microdescriptors Field
Number of Vertices Field (Always three or greater)
Number of Polygon Texture Reference Pointers Field
Number of Polygon FACS Field

5.9.2.10 Model Microdescriptor Record. The number of these records
shall correspond to the value in the Number of Microdescriptorse field in
the parent Model Polygon record. The field structure of each record shall

be as follows:

Microdescriptor Type Field
Microdescriptor Value Field
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5.9.2.11 Vertex Pointer Record. The number of records shall
correspond to the Number of Vertices field within the parent Model Polygon
record. Polygons shall be closed implicitly, i.e., the first vertex shall
not be repeated as the last. The Normal List Position Field is zero when
vertex normals have not been requested. The field structure of each record
shall be as follows:

Vertex List Position Pield
Normal List Position Field
Correlation Priority Field

5.9.2.12 Polygon FACS Record. The number of these records shall
correspond to the value in the Number of Polygon FACS field in the parent
Model Polygon record. The field structure of each record shall be as
follows:

FACS Class Field

FACS Attribute Code Field
Synthetic Data Flag Field
Source ID Number Field
Sensors Supported Field
Length of Attribute Field
Attribute Value Field

5.9.2.13 Polygon Texture Reference Pointer Record. The number of
these records for a given model polygon shall correspond to the value of .
the Number of Polygon Texture Reference Pointer field within the parent
Model Polygon record. The field structure of each record shall be as
follows:

Texture Mapping Type Field
Texture Reference Table Index Field
Texture Mapping Set ID Field

5.9.2.14 Subsidiary Model Reference Record. The number of these
records for a given model shall correspond to the value contained in the
Number of Subsidiary Model References field in the parent Model record.
The field structure of this record shall be as follows:

Referenced Model Library Type Field
Referenced Model Number Field
Referenced Model LOD Field
Translation Field

Scale Factor Field

Rotation Angles Field

Articulated Part Flag Field
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5.9.2.15 Point Light SBtring Record. The number of Point Light String
records shall correspond to the value in the Number of Point Light Strings
field within the LOD Header record. The field structure of this record
shall be as follows:

Length Field

Orientation Field

Shape Code Field

Width Frield

Directionality Field

Light Type Field

Predominant Beight Field

Surface Material Category Field

Color Characteristics Field

Layer Number Field

Absorptivity Field

Centroid Field

Cycle Rate Off Time Field

Cycle Rate On Time Field

Diffuse Reflectance Field

Directivity (Infrared) Field

Directivity (Radar) Field

Directivity Field

Emissivity Field

Exitance Field

Feature Onset Field

Internal Material Category Field

Internal Material Volume Field

Layer Number (Infrared) Field

Light Horizontal Center Field

Light Borizontal Fall Field

Light Horizontal Width Field

Light Intensity Field

Light Vertical Center Field

Light Vertical Fall Field

Light Vertical Width Field

Long Lineal Field

Low Level Effects Field

Object Volume Field

Radius Field

Reflectance Field

Self-Emitter Field

Surface Material Subtype Field

Texture Map Reflectance Field

Transmissivity Pield

Visible Range Frield

Number of FACS Table Entries Field

Number of Lights Field

for each light in the string
Position Field
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5.9.2.16 Point Light String FACE Record. The number of these records
shall correspond to the value in the Number of FACS Table Entries field in
the parent Point Light String Record. The field structure of each record

shall be as follows:

FACS Class Field

FACS Attribute Code Field
Synthetic Data Flag Field
Source ID Number Field
Sensors Supported Field
Length of Attribute Field
Attribute Value Field

5.9.2.17 Model FACS Record. The number of these records shall
correspond to the value in the Number of Model FACS field in the parent
Model record. The field structure of each record shall be as follows:

FACS Class Field

FACS Attribute Code Field
Synthetic Data Flag Field
Source ID Number Field
Sensors Supported Field
Length of Attribute Field
Attribute Value Field

5.9.2.18 Face-Based Texture Reference Record. The number of these
records shall correspond to the value of the Number of Face-Based Texture
References field in the parent LOD Header Record. The field structure of
this record shall be as follows:

Texture Reference Table Index Field
GTDB Texture Library Type Field
Texture ID Fielc

Specific Or Generic Texture Flag Field
Texture Origin Field

Boundary ID Field

Mirror Field

Wrap Field

Wrap Type Field

Texture Scale Field

Polygon Alignment Vector Field
Rotation About Texture Origin Field
Polygon Reference Point Field

Layer Number Field

5.9.2.19 Vertex-to-Vertex Texture Reference Record. The number of
these records shall correspond to the value of the Number of Vertex-to-
Vertex Texture References field in the parent LOD Header Record. The field
structure of this record shall be as follows:

Texture Reference Table Index Field
GTDB Texture Library Type Field
Texture ID Pield
Specific Or Generic Texture Flag Field
Layer Number Field
Number of Texture Pattern Coordinates Field
for each texture pattern vertex
Texture Pattern Coordinates Field
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$5.9.2.20 Model-Based Texture Reference Record. The number of these
records shall correspond to the value of the Number of Model-Based Texture
References field in the parent LOD Beader Record. The field structure of
this record shall be as follows:

Texture Reference Table Index Field
GTDB Texture Library Type Field
Texture ID Field

Specific Or Generic Texture Flag Field
Texture Origin Field

Boundary ID Field

Mirror Field

wrap Field

Wrap Type Field

Texture Scale Field

Orientation Vectors Field

Model Reference Point Field

Layer Number Field

5.9.2.21 Non~Mapped Texture Reference Record. The number of these
records shall correspond to the value contained in the Number of Non-Mapped
Texture References field in the parent LOD Header record. The field
structure of this record shall be as follows:

Texture Reference Table Index Field
GTDB Texture Library Type Field
Texture ID Field

Specific Or Generic Texture Flag Field

5.9.2.22 Separation Plane Record. The number of separation plane
records for a given model shall correspond to the value contained in the
Number of Separation Planes field in the parent LOD Header record. The
separation plane records shall be stored in the order in which they were
defined for the model. The field structure of this record shall be as

follows:

Polygon ID Field
Separation Plane Number Field
Separation Plane Coefficients Field

5.9.2.23 Checksum Record. The field structure of this record shall be
as follows:

Checksum Field

5.10 3-D Static Model Vertex (3DSMV) File. Following <the 3DSM
file, there shall be one 3-D Static Model Vertex File. The 3DSMV shall be
required if there is a 3DSM, but shall be omitted otherwise.

5.10.1 3DSMV File Structure. There shall be one pseudo-file for each
model, containing the vertices used to define all the LODs of that model.
Each pseudo-file shall be terminated by a special record indicating a
pseudo~EOF (end of file). The pseudo-file structure within this file is as

follows:

for each model in the 3DSM
3DSMV Pseudo-File
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5.10.2 3DSMV Record Structure. The record structure of each 3DSMV
pseudo-file shall be as defined in the following subsections.

5.10.2.1 3DSMV Pseudo-Files. There shall be one pseudo-file for each
model, containing the vertices used to define all the LODs of that model.
The pseudo-files shall physically occur on tape in the same sequence as
their corresponding model definitions occur within the model library.

5.10.2.1.1 3DSMV Pseudo-File Record Order. The record order of each
3DSMV pseudo-file shall be as follows:

3DSMV Identifier Record

File Name Record
for each model vertex and vertex normal in 3DSM

Vertex Record
Pseudo~EOF Record
Checksum Record

5.10.2.1.2 3DSMV Pseudo~File Field Structure. The field structure
of each of these records shall be as described below.

5.10.2.1.2.1 3DSMV 1Identifier Record. This record shall consist of
the ASCII string '3DSMV'.

5.10.2.1.2.2 File Name Record. This record shall consist of the ASCII
string 'ssGnnnnnn3DS.VTX', where "ss" is the security code, and "nnnnnn-" is
the GTDB identifier.

5.10.2.1.2.3 Vertex Record. The field structure oi this record shall
be as follows:

Coordinate Field
$.10.2.1.2.4 Pseudo-EOF Record. This record shall consist of the

ASCI1 string ‘'EOF MDL3DSnnnnn.VTX', where 'nnnnn’ is the number of the
model described by this pseudo-file.

5.10.2.1.2.5 Checksum Record. The field structure of this record is as
follows:

Checksum Field

5.11 3-D Dynamic Model (3DDM) Library File. There may be one 3-D
Dynamic Model (3DDM) Library File following the 3DSMV. The 3-D Dynamic
Model Library File is optional in a GTDB.
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5.11.1 3pDM Record Order. When included, the record order of the 3DDM
file shall be as follows:

3DDM Identifier Record
File Name Record
3DDM (Model Library) Header Record
for each model
Model Beader Record
€or each model LOD
LOD Header Record
LOD Texture Reference Pointer Record(s) [optional})
for each component
Component Header Record
Component Texture Reference Pointer Record(s) [optional]
for each model polygon
Model Polygon Record
Microdescriptor Record(s) ({optional])
Vertex Pointer Records
Polygon FACS Record(s) [optional]
Polygon Texture Reference Pointer Record(s) [optional]
Subsidiary Model References Record(s) [optional]
for each point light string
Point Light String Record(s) [optional}
Point Light String FACS Record(s) [optional}
Model FACS Record(s) [optional]
Face~Based Texture Reference Record(s) [optional]
Vertex-to-Vertex Texture Reference Record(s) [optional)
Model-Based Texture Reference Record(s) [optional}
Non-Mapped Texture Reference Record(s) [optional}
Separation Plane Record(s) [optional])
Collision Test Point Record(s) [optional)
Checksuw "ecord

5.11.2 3DDM Fie=]ld Structure. The field structure of each of these
records shall be as described below.

5.11.2.1 3DDM Identifier Record. This record shall consist of the
ASCII string ‘'3DDM°.

5.11.2.2 File Name Record. This record shall consist of the ASCII
string ‘ssGnnnnnn3DD.LIB', where "ss" is the security code, and "nnnnnn” is
the GTDB identifier.

5.11.2.3 3DDM Header Record. The field structure of this record shall
be as follows:

Project 2851 GTDB Catalog ID Field
Model Library Type Field

Security Level Field

Last Update Date Field

Number of Models Field
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5.11.2.4 Model HNeader Record. The number of these records shall ‘

correspond to the value contained in the Number of Models field in the
parent 3DDM Beader record. The field structure of this record shall be as

follows:

Model Number Field

Model Name Field

Model Description Field
Generic Model Flag Field
Feature Descriptor Code Field
Number of Model LODs Field

5.11.2.5 LOD Header Record. The number of these records for a given
model group shall correspond to the value contained in the Number of Model
LODs field in the Parent Model Header record. The field structure of this
record shall be as follows:

Model Number Field

Model LOD Field

LOD Resolution Description Field

Sensor Types Supported Field

Source Simulator Field

Directivity Field

Radius Field

Predominant Height Field

Centroid Field

Base Polygon ID Field

Percentage of Texture Coverage Field

Number of Polygons Field

Number of LOD Texture Reference Pointers Field
Number of Components Field

Number of Subsidiary Model References Field
Number of Point Light Strings Field

Number of Model FACS Field

Number of Face-Based Texture References Field
Number of Vertex-to-Vertex Texture References Field
Number of Model-Based Texture References Field
Number of Non-Mapped Texture References Field
Number of Separation Planes Field

Number of Collision Test Points Field
Placement Point Field [optional]

5.11.2.6 LOD Texture Reference Pointer Record. The number of these
records for a given model LOD shall correspond to the value contained in
the Number of LOD Texture Reference Pointers field in the parent LOD Beader
record. The field structure of this record shall be as follows:

Texture Mapping Type Field

Texture Reference Table Index Field
Texture Mapping Set ID Field

44




MIL-STD-1820

5.11.2.7 Component Header Record. The number of these records for a
given model LOD shall correspond to the value contained in the Number of
Components field in the parent LOD Header record. The field structure of
this record shall be as follows:

Component 1D Field
Number of Components Texture Reference Pointers Field
Number of Polygon Field

5.11.2.8 Component Texture Reference Pointer Record. The number
of these records for a given model LOD shall correspond to the value
contained in the Number of Component Texture Reference Pointers field in
the parent Component Header record. The field structure of this record
shall be as follows:

Texture Mapping Type Field
Texture Reference Table Index Field
Texture Mapping Set ID Field
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5.11.2.9 Model Polygon Record. The number of these records for a given
component shall correspond to the value contained in the Number of Polygons
field in the parent Component Header record. The last polygon shall define
the model footprint, referenced in the Base Polygon ID Field of the Parent
Model Record. The field structure of this record shall be as follows:

Polygon ID Field
Cluster ID Field

Component ID Field ¢
Surface Material Category Field
Surface Material Subtype Field
Reflectance Field

Light Type Field

Specular Field

Polygon Non-Shadow Field

Polygon Normal Field
Transmissivity Field

Polygon Long Dimension Field
Polygon Short Dimension Field
Centroid Field

Diffuse Reflectance Field
Feature Onset Field

Layer Number (Radar) Field

Color Characteristics Field
Shading Type Field

Translucency Field

Polygon Non-Occulting Field
Cycle Rate Off Field

Cycle Rate On Field

Cycle Rate Field

Directionality Field

Light Horizontal Width Field
Light Horizontal Center Field
Light Horizontal Fall Field
Light Intensity Field

Light Vertical Width Field

Light Vertical Center Field
Light Vertical Fall Field
Polygon Illumination Type Field
Polygon Landing Light Illumination Field
Absorptivity Field

Emissivity Field

Exitance Field

Self-Emitter Field

Layer Number (Visual) Field
Layer Number (Infrared) Pield
Number of Microdescriptors Field
Number of Vertices Field (Always three or greater)
Number of Polygon Texture Reference Pointers Field
Number of Polygon FACS Field

5.11.2.10 Model Microdescriptor Record. The number of these
records shall correspond to the value in the Number of Microdescriptors
field in the parent Model Polygon record. The field structure of each

record shall be as follows:

Microdescriptor Type Field
Microdescriptor Value Field
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5.11.2.11 Vertex Pointer Record. The number of records shall
correspond to the Number of Vertices field within the parent Model Polygon
record. Polygons shall be closed implicity, i.e., the first vertex shall
not be repeated as the last. The Normal List Position Field shall be zero
if vertex normals have not been requested. The field structure of each
record is as follows:

Vertex List Position Field
Normal List Position Field [Always Zero)
Correlation Priority Field

5.11.2.12 Polygon FACS Record. The number of these records shall
correspond to the value in the Number of Polygon FACS field in the parent
Model Polygon record. The field structure of each record shall be as
follows:

FACS Class Field

FACS Attribute Code Field
Synthetic Data Flag Field
Source ID Number Field
Sensors Supported Field
Length of Attribute Field
Attribute Value Field

5.11.2.13 Polygon Texture Reference Pointer Record. The number
of these records for a given model polygon shall correspond to the value of
the Number of Polygon Texture Reference Pointer field within the parent
Model Polygon record. The field structure of each record shall be as

follows:

Texture Mapping Type Field
Texture Reference Table Index Field
Texture Mapping Set ID Field

5.11.2.14 Subsidiary Model Reference Record. The number of these
records for a given model shall correspond to the value contained in the
Number of Subsidiary Model References field in the parent Model record.
The field structure of this record shall be as follows:

Referenced Model Library Type Field
Referenced Model Number Field
Referenced Model LOD Field
Translation Field

Scale Factor Field

Rotation Angles Field

Articulated Part Flag Field

47




MIL-STD-1820

5.11.2.15 Point Light String Record. The number of Point Light String
records shall correspond to the value in the Number of Point Light Strings
field within the LOD Header record. The field structure of this record
shall be as follows:

Length Field

Orientation Field

Shape Code Field

width Field

Directionality Field

Light Type Field

Predominant Height Field

Surface Material Category Field

Color Characteristics Field

Layer Number Field

Absorptivity Field

Centroid Pield

Cycle Rate Off Time Field

Cycle Rate On Time Field

Diffuse Reflectance Field

Directivity (Infrared) Field

pirectivity (Radar) Field

Directivity Field

Emissivity Field

Exitance Field

Feature Onset Field

Internal Material Category Field

Internal Material Volume Field

Layer Number (Infrared) Field

Light Horizontal Center Field

Light Borizontal Fall Field

Light Horizontal Width Field

Light Intensity Field

Light Vertical Center Field

Light Vertical Fall Field

Light Vertical Width Field

Long Lineal Field

Low Level Effects Field

Object Volume Field

Radius Field

Reflectance Field

Self-Emitter Field

Surface Material Subtype Field

Texture Map Reflectance Field

Transmissivity Field

Visible Range Field

Number of FACS Table Entries rield

Number of Lights Field

for each light in the string
Position Field

48




MIL-STD-~1820

5.11.2.16 Point Light Strimg PFACS Record. The number of these
records shall correspond to the value in the Number of FACS Table Entries
field in the parent Point Light String Record. The field structure of each
record shall be as follows:

FACS Class Field

FACS Attribute Code Field

Synthetic Data Flag Field

Source ID Number Field P
Sensors Supported Field

Length of Attribute Field

Attribute Value Field

5.11.2.17 Model FACS Record. The number of these records sghall
correspond to the value in the Number of Model FACS field in the parent
Model record. The field structure of each record shall be as follows:

FACS Class Field

FACS Attribute Code Field
Synthetic Data Flag Field
Source ID Number Field
Sensors Supported Field
Length of Attribute Field
Attribute Value Field

5.11.2.18 Face-~Based Texture Reference Record. The number of these
records shall correspond to the value of the Number of Face-Based Texture
References field in the parent LOD Beader Record. The field structure of
this record shall be as follows:

Texture Reference Table Index Field
GTDB Texture Library Type Field
Texture ID Field

Specific Or Generic Texture Flag Field
Texture Origin Field

Boundary ID Field

Mirror Field

Wrap Field

Wrap Type Field

Texture Scale Field

Polygon Alignment Vector Field
Rotation About Texture Origin Field
Polygon Reference Point Field

Layer Number Field

5.11.2.19 Vertex-to-Vertex Texture Reference Record. The number
of these records shall correspond to the value of the Number of Vertex-to-
Vertex Texture References field in the parent LOD Beader Record. The field
structure of this record shall be as follows:

Texture Reference Table Index Field
GTDE Texture Library Type Field
Texture 1D Field
Specific Or Generic Texture Flag Field
Layer Number Field
Number of Texture Pattern Coordinates Field
for each texture pattern vertex
Texture Pattern Coordinates Field
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5.11.2.20 Model-Based Texture Reference Record. The number of
these records shall correspond to the value of the Number of Model-Based
Texture References field in the parent LOD BHeader Record. The field
structure of this record shall be as follows:

Texture Reference Table Index PField
GTDB Texture Library Type Field
Texture ID Field

Specific Or Generic Texture Flag Field
Texture Origin Field

Boundary ID Field

Mirror Field

Wrap Field

Wrap Type Field

Texture Scale Field

Orientation Vectors Field

Model Reference Point Field

Layer Number Field

5.11.2.21 Non-Mapped Texture Reference Record. The number of these
records shall correspond to the value contained in the Number of Non-Mapped
Texture References field in the parent LOD Header record. The field
structure of this record shall be as follows:

Texture Reference Table Index Field
GTDB Texture Library Type Field
Texture ID Field

Specific Or Generic Texture Flag Field

5.11.2.22 Separation Plane Record. The number of these records for
a given model LOD shall correspond to the value contained in the Number of
Separation Planes field in the parent LOD record. The field structure of
this record shall be as follows:

Polygon ID Field
Separation Plane Number Field
Separation Plane Coefficients Field

5.11.2.23 Collision %est Point Record. The number of these records

shall correspond to the value in the Number of Collision Test Points field
within the parent LOD Header record. The field structure of each record

shall be as follows:
Vertex List Position Field

5.11.2.24 Checksum Record. The field structure of this record shall
be as follows:

Checksum Field

5.12 3-D Dynamic Model Vertex (3DDMV) File. Following the 3DDM
file, there shall be one 3-D Dynamic Model Vertex File. The 3DDMV shall be
required if there is a 3DDM, but shall be omitted otherwise.
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5.12.1 3DDMV Pile SBtructure. There shall be one pseudo-file for each
model, containing the vertices used to define all the LODs of that model.
Each pseudo-file shall be terminated by a special record indicating a
peeudo-EOF (end of file). The pseudo-file structure within this file is as
follows:

for each model in the 3DDM
3DDMV Pseudo-File

5.12.2 3DDMV Record Structure. The record structure of each 3DDMV
pseudo-file shall be as defined in the following subsections.

5.12.2.1 3-D Dynamic Model Vertex Pseudo-Files. There shall be one
pseudo-file for each model, containing the vertices used to define all the
LODs of that model. These pseudo-files shall physically 