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ABSTRACT

The current trend in user requirements for data bases to support visual, sensor, and
radar simulation. for tralring Is toward real-werld data bases that cover large geographic
arzas. The productlon of these Jdata bases is an expensive process and typlcally each new
system develops new data bagse generation software, aleong with a data base ftself, to meet fits
ocwn speclific needs. The result 1s a large amount of redundant effort, since the same
geographic area may be medelied or transformed repeatedly for different applicaticns. This
paper will describe an approach to help the Department of Defense (Dob) control the escalating
costs of generating and maintalning simulator digital data bases. This approach will be
developed through Alr ¥orce Projeect 2851, Common DoD Simulator Digital Data Base/Trans-—
formatlion Program, a tri-service effort which was initlated at the direction of the Joint
Logistics Commanders {JLC) DoD Joint Technical Coordinating Group on $imulators and Tralning
Devices (JTCG~S5TD)

The objective of Project 2851 is to develop a Dol standard simulator data base and common
transformation software bto support all simulator training devices requiring the use of digital

‘topographic data. The DoD standard simulator data base will provide a common source of digital

data that will be speclfically compiled to meet tralning objlectives and which will minimize the
need to enhance Defense Mapping Agency (DMA) data during the data base
generation/transformation process for each individual simulator system. The goal of the common
transformation  program is to reduce the amount of system unlque software for each simulator

system. It will- promote a greater degree of data base and software compatibility smong the
many Dol simulator systems. The results of the project should be improved simulater training
capabllity at reduced development, acquisitlion, and life cyecle cost to the Government.

INTRODUCTION

Project 2851 - Common Simulator Digital Data
Base/Transformatlion Program ~- is a tri-service
simulator scftware applications and data Dbase

development program assigned to the Aeronautlcal.

Systems - Division (ASD) of the Ailr Force Systems
Command (AFSC) by. the Department of Defense (DoD)
Joint Logistics Commanders. The purpose of the
project 1s to develop a .standard slmulator
topographic data base and to minimize the number
of data base transformation programs for various
DoD tralnlang simulators. The term "simulator data
base” In this paper refers to a topographic data
base contalning a description of terrain relief,
and natural and man-made features on the surface
described by the terrain. It may contain car-
tographic, hydrographic and/or topographic

features. This paper describes the background and-

problems associated with the current procedures
for generating  slmuelator digltal data bases for
training glmulator applications, the major
requirements - that will be  addressed by Project

2851, the program approach to be taken and related

techalcal support.
BACKGROUND

Topographic  data bases are required whenever
the simulation Involves a visual or sensor capabl-
lity. Vigual systems. are required for training
tasks such as take-off and landing for airecraft,
harbor navigatlion for ships, and artillery prac—
tice for tanks. Sengor slmulation systems are
required for training tasks inveolving radar or
alectro—optical systems such as Infrared seasors
or low light level television. The data base pro—
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vides the model from which the simulated image is
generated. "~ Data bases used iIn the past have
included model boards built on elther a statfonary
platfore or on a moving belt for visual and opti-
cal glass plate traonsparencles for radar. How—
ever, the last ten years have seen a shift_to
computer based simulation systems using a digital
topographic data base. Computer Image generation
{CIG) systems and digltal radar landmass simulator
(DRLMS) systems now permit realistic visual ard
radar simulation of real world areas over Ilarge
geographic expanses.

In an attempt to standardize cartographic and
geodetlc data base support throughout the DoD, the
Defense Mapplng Agency {(DMA) was formed. The
Eirst prototype digital data base was developed by
DMA in 1974,2 primarily in support of radar
sluulation regquirements. However, since that
time, DMA data base applications have expanded to
Include tactical and- strategic weapon systems. In
1977, a major revision to the DMA data base was:
accomplished to improve the detail and descriptive
content. The 1977 data base, referred te as Filrst
Edition Digital YLandmass System - {(DLMS) data3,
includes two files-terrain elevation and feature
analysis. The terraln elevation file cousists of
a 3 arc-second by 3 arc-second matrix of elevation
values which represent the elevation of tLthe
earth's surface. The feature auvalysis file is the
more complex of the two and contains a description
of all features on the earth's surface, both
natural (lakes, rivers, forests, fields) aud
manmade {(bulldings, rToads, towers, bridges).
Descriptlons withln the feature analysis file
laciude geographic  locatlien, feature iden—
tification (truss bridge, two lane highway, resi-



AL L U e kil Lol B ) L i | L L) UL i

dential building, etc.), surface material category

(metal, wood, soll, water, ete.}, feature height, .

percent tree cover, and percent roof cover.

Use of the DMA DLMS is now required as the
primary source of information for all DoD simula-
tor data bases. The “basiec feature content,
accuraey, and resclution of the DLMS data have
proved adequate for the simulation of low to
mediom resolution radar systems. The DLMS data
has also proved useful for visual and semsoxr simu-
Lation applicatlons provided certain enhancements
are added.

DATA BASE PROBLEMS TO BE SOLVED

Data Bagse Transformation Programs

As described in the previous sectlon, the DLMS
data is defined in terms of ground truth physical
descriptors and is in a DMA standard format. CIG
and DRLMS systems, however, requlire that the data
base be in a format compatible with the particular
system architecture. They alsc require certain
descriptors in addition to those included In the
DMA data for visual displays (color, texture
patterns), and radar displays {feature reflectance
codes). In order to convert from the DMA data
base to one compatlible with the speclfic simulator
system, a conversion program, comuwonly referred to
as a2 data base transformation program, must be
developed. In the case of a visual data base,
manual enhancement using additional data sources
is usually required to supplement the trans-—
formation process. The transformatlion program
development (and enhancement process for visual
gystems) is performed by the simulator contractor
for each new simulator system. Figure I illustra-
tes the transformatlon process Eor both radar and
visual systems.

RADAR

TRANSFORMATION : - o
uss 1 SIMULATOR
(7 { MITOHATTC ) RADAR DOB

VTSUAL

TRANSFORHATION
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(AUTOMATIC) VISUAL
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FIGURE 1

Unique transformation programs are required
for each simulator system for sgeveral reascus.
pue to the complexity of visval system design,
only a limited number of edges ox polygons can be

_used to represent a given scene (typleally on the

order of 4000 to 8000 edges). Therefore, wvisual
system data base content must be restricted to
those features necessary to meet the speclfic
training task. For example, a visual data base
used for low level navigation might regquire empha—
sis on rvoads, streams, vegetation palterns, and
predominant terraln. On .the other hand, a data
base used for air-to-ground weapon delivery might
require more emphasis on specific .cultural objects
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or surface vehicles. The tranaformation program
must therefore be designed to select those
features of Importance and use them to produce a
visual data base compatlible with the visual aystem
architecture. . .Similarly, the radar data base
transformation program must perform the same func—
tion to produce a data base compatible with the
radar system architecture. Since each system ‘has
its owa format and content requirements and there-
fore requires Lts own transformation capability.
a transformed radar data base is not compatible
with a visual system, nor can a radar system use a
transformed visual dataz bagse. In fact, a visual
system can seldom use 2 data base from a different
visual system due to differing system capacitles
or capabilities and unique system or contractox
dagigns. The same problem exists in the radar amd
Sensor areas. Co

There are several consequences to the current
practice of transformation program acquisition.
The first Is the large recurring cost of software
development for every new simulator program
involving a visual, radar, or sensor requirement.
Visual transformation programs, typieally 75,000
to 150,000 lines of .code, are a significant part
of the software development process. Second, the
growth in the number of transformatlon prograns
places a burden on simulator computer facilities.
Third, maintaining this proliferation of the
transformation programs and keeping them current
with the DMA dataz base is and will continue to be
a problem. Finally, the effort to create data
bases becomes highly redundaot. This 1s espe-—
cially true for a simulator with viswal, radar,
and sensor simulation systems, each with data base
requirements covering the same geographic area,
but in a different format. .

A3 a result of the initial concept development
of the data base transformation process and the
development of several operational simulators, It
has become evident that some additlonal control of
this process Is needed. 1t is highly desireable
to reduce the redundant and complex, time con-
guming transformations and enhancements. -

Simulator Data Base Adequacy

As previously explained, DILMS data has been
adequate for some recent simulator  acquisition
programs, while It has required major enhancement
for others. However, curreat DLMS data does not
appear .suitable for future simulator programs

- Involving high resclution radar and sensors, OT

visual systems rtequiring large geographle areas.
There are three reasons for this.

First, the resolution and couteut of the DLMS
data base 1s not adequate for the simulation of
new Sensor systems such as synthetic aperture
radar (SAR), which is capable of ten foot radge
and azimuth resolution. The current DMA DLMS data
i{s not a one-for—-one representation of fealures on
the earthfs sutface. To be included in the DLMS
data base, a feature must meet a set of criteria

with regard to type, material, minimum slze, and’

minimum adjacent Ffeature separatlon, typically on
the order of 100 to 300 feet; thus certain
features may not be portrayed at all or may be
included as part of a homogenous grouping of simi-
lar objects. For example, a large feature may
represent a combinaticn of lndividpal structures
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e.g., residential plat, factory complex, commer-—
cial buildings. In some cases, a small town may
coasist of only one, two or three features. On
the other hand typical high resolution sensor
systems are capable of displaying 2 one for one
representation of Individual buildings and
landscape features. Therefore, a slignificant
amount ' of additional detall would need to be added
to the current DLMS data before it would meet the
requirements for high resoiution simulation appli-
cations.

The second data base problem deals with the
lack of necessary feature descriptors. The DMA
DIMS data was originally deffned in .support of
radar simulation; as such, Information wnique to
visual or sensor simulation applications such as
color, surface patterns (runway stripes), and
detailed three dimensional information are not
coutained. within the data base. For - current
applications, the DLMS data requires enhancement
which 1s usually accomplished manually. Although
this approach may produce acceptable rasults over
limited geographic areas, a high level enhancement
13 not practical for extended gaming areas that
cover hundreds or  thousands of squave nautieal
miles.

The third data base problem is that of availa~
bility for specific geographic areas of interest.
For any data base product requlrement, DMA produ-—
ces data for a specific area of geographic
coverage hased upon avallable allacated resources
and assigned project priority. . Therefore, a new
simulator project or one with a low prioxrity may
have a difficult time obtalning the desired area
of coverage unless that area colncides with
exlsting data base production efforts. The compe—
titive enviromnment for obtaining DMA support
includes not only. simulator programs from all
three services, but also strateglc and tactical
weapon = system applicaticns such as mlssile
guldance systems, aircraft cockpit map displays,
and aircraft navigatlion aids.

PROJECT 2851 OBJECTIVES AND REQUIREMENTS

Object lves

The problems described in the previcus section
were recently acknowledged by the Joint Logistics
Commander's Jolnt Technical Coordinating Group on
Simulators and Training Devices (JTCG-STD). As a
result, In early 1982 the JTCG-STD named AFSC as
the lead organization in a tri-service effort to
develop: a standard DoD simulator data base and
common:  simulator transformation software. The
program was designated Project 2851 under Air
Force Program Element 64227F. One of the initial
steps was {0 establish & working group consisting
of ASD, Naval Tralning Equipment Center (NTEC) and

Army Program Manager . for Training Devices
(PM-TRADE). The Defense Mapping Agency also ser—
ves as a supporting organization. Although

funding began in FY84, the initial planning and
some . detalled iIn-house efforts started earlier.
Project 2851 will address sEimulator data base
requirements: in the following three primary areas.

Technical Requirements.

The data base transformation software and

standard simulator data base must be compatible
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with the technical requirements for all types of
future tralning systems. This will dinclude
visual, high resolution radar such as SAR, and
high resolution electro-optlcal systems such as
infrared and low light level television. To addi-
tion, the tralning systems associated with each of
the three services must also be considered il.e.,
alr, ground, and naval simulation systems. The
new data base gtructure and content, and the
trangformation socftware must be compatible with
the basic architecture and data base processing
capabllity of current state-of-the-art simulatlon
devices, and must also be flexible to pernit
changes as simulation technology evolves.

Operational Requirements.

The standard simulator data base must meet the
operational tralning needs of a wide variety of
different requirements associated with Army, Navy,
and Alr Force simulator applications. Both car—
tographic and hydrographic data will need to he
congidered. The varied types of training place
different kinds of requirements on the data bage.
These requirements range from very large arcas
(one million square nautical miles) with low to
moderate detaill to limited areas C(hundreds of
square nautical miles) with very high detall to
some combination of these extremes. There are
also requirements to support initial training,
transition training, and contineation training,
including mission rehearsal. Individual Programs
must be able to select -and iImplement only what
they need from the standard data base. Individual
site wupdates or modifications will stil]l be
necessary in order to support individual mission
needs, but these changes can be fed back to the
central data base site so that all users can bepe—
£it.

The most sigoificant data base requirements
that need to be supported are world wide area of
coverage and mission rehearsal. Misslon rehearsal
in particular will be a signlficant challienge
since a2 ground truth, feature by feature repra—
sentation of the earth's surface may e required
for many simulator applications. Another major
challenge will be the development and merging of
highly detailed areas of real and synthetic data.
The standard simulator data base must support
ethancement of DLMS data, including manual enhan-
cement, Ilasertion of genmeric feature models, and
addition of non-real world informatlon using a
process called synthetic breakup.

Support Requirements.

Once 2 standard data base 1s created to meet
the operational requirements, the need will exist
to generate on-line simulator data bases i.e.,
develop data base transformation programs maintain
configuration control, and update the dataz bases
when new source ‘information becomes available.
Configuration management will be particularly
important to insure data base availability for all
simulator users and to avoid duplication of data
base generation effort. Once a data. base is
generated for a particular geographie area,

information on ts. avallability, content and
currency must be accessible to all simulator
users.

A data base generation/transformation support
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center will be needed to provide support for
operational slmulators and acquisition programs.
Data bases for new areas will be generated and/or
transformed fn support of users and for test and
deployment of mew simulators. The magnitude of
this task will vary coatinuously, depending on the
numbers, types and slizes of areas needed. This
center will have to modify and/or update previ-
ously generated areas based on revised source data
and inputs from the field. There will be a coo-
tinuing need to work with users and contractors
developing new simulators to rapldly analyze and
resolve problems as they arise. The center must
support the test and evaluation activitles of
aequislition programs by supplying data, trans-
forming data and resolving' discrepancies In test
results. Provisions for contlunuing research aund
. development actlvities must be fncluded to take
advauntage of uew data base source materials and to
malatain compatibility with new image generatlion
techulques and traansformatlon schemes. Finally it
will be extremely important to keep the data base
documentation current so that the data base coa-
tent For any desired geographic area can imme-—
diately be determined.

PROJECT 2851 APPROACH

The data  base generation/transformatfon
process envisloned is illustrated im Figure 2.
All applicable sources of topographlc data will be
utilized and converted to a commen datum. The
simulator data base will . be generated by digl-
tizing these cartographle, hWydvographlce, and pho-
togrammetric sources and merglng them. with DLMS
data., Generlc models and synthetic data may also
be used to emhance the DLMS. The final product of
this process will be =z standard simulator digital
topographic data base. Provisions for updatiog
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thls data basae will be provided. At this stage
the standard simulator data base shown in Figure 2
is not yet la a form ready to be directly loaded
in a simulator. Because of the complexities of
some of the transformatlon processes and the very
lengthy time required for transformatlon, a goal
has been established to identify the common Lrans-—
formation tasks and perform them once for all
applications. t may be necessary to have Ilndlvi-~
dual rzransformation programs for a limited wumber
of classes of applications e.g., conventlonal
radar, synthetic aperture radar, CIG Type A, CIG
Type B, etc. Tdeally, transformed data bases will
be In a format nearly ready for use by a. par-—
ticular simulator. Ia order to exactly match this
transformed data base to a particular image
generator, an adaptatlon/formatting program will
be required for each simulator application. The
goal is to maximize the common transformation pro-
cessing and minimize the tasks remaining for the
adaptation/formatting program. The feaslbility
and practicality of this approach remains a sub—
jeet for further study.

This data base generatlon/transformation pro-
cess: Is Flexible enough to satlisfy multiple
putposes and many types of requirements. It per—
mits a specific program to extract what 1s needed
to satlsfy 1its specific requiraments. There are
provisicns for higher resolution data developed
by a specific program to be added to the standard
simulator data base and ‘e avallable for gub-
sequent users. Synthetic or non real world erhan-
cemeats can be documented and separated from real
world data. This scheme provides needed flexibl-
lity for individual programs but also forces Indi-
vidual data bases to be portable, thus reducing
redundant modeling and generation efforts. By

maintaining the standard simulator data base Im a
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. advancements In the

. slmulator data bases.

partially transformed form, the complex, time con—
suming transformatlon processing can be reduced
for each application.
partlally trausformed data base be Independent of
any particular Iimage generator design yet contain
all information that might be wutilized for a par—-
ticular application. .This approach does involve
knowledge of simulator subsystem design to some
extent,  but this: is a reasomnable tradeoff con-
sldering the benefits. 7Tf there 1a a signiflcant
advancement in the state—of-the-art, the initial
{common) transformation process can be modified to
maintain compatibility with newer simulator sub-
gystem designs.-

The lmplementation plan For Project 2851 will
employ a combination of in-house Governmeat
resources and contracts with Industry. By util-
izing this combined expertise, an optimized solu-—
tion to the data base/transformation problems can
be attained. The Government has knowledge of the
requirements and problems experienced with past
gimulator systems developed by several manufac—
turers and the objectivity to keep the solution
generlec and ot favor any one design approach.
Industry has kuoowledge of slmulator subsystem
design end first hand experience with simulator
data base design and development. The following
six tasks describe the development strategy to be
followed. A schedule is provided In Figure 3.

Tagsk I = Data Collection and Techuolegy Baseline
Definition.

A comprehensive list of existing and planned
DoD tralaing simelators that reguire the ase of
dlgital topographiec data for visual, sensor aond
radar iwage generatlon will be developed. For
each simulator system, the data base requirements,
transformation program requirements, data base and
transformation software acquisition costs, and
training requirements will be collected. A
detalled analysis will be conducted to determine
which requirements are common awong the sloula-
tors, which are common for a particular traiaing
category, and which vequirements are anticipated
for futytre azpplications. In addition the simula—
tor Industry will be surveyed to determine what
state~of-the—art can be
expected that would impact the Fform of .specific
This task will provide the
basic data and will establish the baseline from
which the project development effort will evolve.
Task 1 will result iIn a technlcal summary
describing DoD simulator systems utilizing digital
topographic data and, for each system,.a descrip-
tion of the data base and transformation program
requirements. Task 1 will be an In-house
Government activity requiring the linvolvement of
each of the three services and is scheduled to be
a 9-month effort.

Task 2. Evaluatlon of Data Base Sources.

T T

An evaluatlion and analysis of existing data
base sources will be accomplished ln parallel with
the Task 1 activities. Existing -sources will
finclude Level 1, Level 2, and Level V DMA data as
well as other digital, photogrammetriec, aund chart
gources. In addition to the analysis of real
world data sources, an analysis of data base
alternatives e.g., generle data base, synthetli-
cally generated data bases, ete. will be accom—

it is essential that the:
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plished. Task 2 is intended to be a front end
analysils which will provide Ilaformation In support
of the later tasgks of requirements definltion,
program methodology, and software development.
Task 2 will result 1in a technlecal summary
degcribing the utility, satrong points, . and weak
points of existing data base sources as well as
the feasibility of generating data bases from anon-
real world sources or by combining real world with
non-real  world features. Task 2 will be an in-
house Government actlivity and is scheduled to_be a
15-month effort.

Task 3 — Program Requirements Definition

A training evaluation will be accomplished to
determine data base and transformation progvam
requirements as a funetion of tralning require-
ments. A conmposite set of simulator data base
requirements will be developed, based upon results
of the tralning utility evaluation data collected
in Task 1, and the experlence of the tri-service
working group partleipants. A major goal will be
to define a process that does not atifle future
technological lIunovation nor severely limit the
ugse of those inpovatiens. Tt will then be neces-
sary to develop a data base generation concept to
Identify which functions should be accomplished
during the simulator data base creation process,
which functions should be accomplished by a common
transformation program for each application. l.e.,
radar, or seunsor, and which funectioms
should be accomplished In a system—unique environ-—
ment, i.e,, the adaptation/formatting process.
The data base generation concept will serve as the
basis for defining transformation program com—
monality requirements and alternatives. Tagk 3
will result in a techanical evaluation of the
requirements for the engineering development that
wil)l follow in Task 4, and will be accomplished
primarily. by the tri-service working group,
although a limlited amount of contract work will be
congidered.  Tadustry inputs will alse be soli-
clted at this time. Task 3 is scheduled to be a
6-month effort.

Task 4 — Program WMethodology

Once the data base generation concept and a
set of requirements for both the data base and the
transformation programs are established, the
program development strategy will be defined.
This strategy wlll pursue the primary objectives
of developing :a Dol standard simulator data hase
and common transformatlon software. The task will
involve deflning a set of engiueering development
activitles that will be directed toward the
pragram objectives and will determine the means by
which each activity will bLe approached e.g.,
contract versus In-house Government work, which
gervice or laboratory, etc. Task 4 will be
accomplished by the tri-service workimg group and
will result in a detailed  program plan defining
englneering development activities to be
accomplished and technical specificatilons for the
development activities. Task 4 iz scheduled to be
G-month effort.

Task 5 =— Data Base and Transformation Program
Development.

During Task 5, the activitles defined by Task
4 will actually be accomplished by both in~house



and contract efforts.
will Ilnclude:

Specific work activities

1. The development of simulator data base
generation software.

2. The development of advanced, multi-
application simulator transformation programs.

3, The generation of simulatcr prototype
data base areas.

4. The evaluation of the protorype data
base areas on various non-real time and real time
simulator training devices.

5, The development of data base maln-
tenance methods.

f. Detailed technical reports describing
both the develepment activity Iitself and the
actual test results.

The development. activity may be directed
toward more than one speclfic approach and will
permlt government evaluation of several different
alternatives. A wide variety of DoD agencles will
play an active part throughout the development and
follow—on testing. Testing of both the data base
and transformation programs will include eva-
luations using both operatlonal and in~house image
processing systems 1.e., DRLMS and CIG systems,
reports describing both the development actlivity
itself and the actual test results. Task 5 is.
scheduled to be a 30-month activity. i

Task & — Final Evaluatlon and Implementation.

Once the data base and transformation program
alternatlves have been developed and testiag
completed, a final evaluatlon will be conducted by
the trli-service working group from which an accep-
table approach to data base generation and trans-—
formation will be selected. So that the selected
approach can actually be utllized by each of the
services, an Implementation plan will be developad
which will provide the means for an Integrated DoD
simulator data base generation capability. The
final products of Task 6 will include a techaical
summary defining the approach selected for simula-
tor data base gemeration, transformation, and
majntenance, technlecal specifications deflning the
requirements for simulator transformation
programs, a simulator data base generatlon capabi-—
lity Including technical specifications defining
the requiremeats for simulator data base content,
and a flnal report with recommendatlons for DoD
implementatiocn. Task 6 is scheduled to be a
12-month effort.

SUPPORTING EFFCRTS

Project 2851 will take advantage of a number
of ongoing efforts to develop the standard data
base aad transformation software. These efforts
have individually diverse goals, but all involve
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important considerations for data base standar-—
dization. Some of these efforts will be discussed
in detatl.

High Resolution Data Base

The High Resolution Data Base (HRDB)S also
known as Level ¥, 1s an enhanced culture data base

that is now available it prototype form from DMA.
HROB improvemeants over the earlier First Edition
DLMS include the addition of roads, railroads,
streams, airport 1ilghting and buoys. Another
major improvement Is the addition of microdescrip-
tors for some types of features. Microdescriptors
provide additional information about the com-
position, or detailed makeup, of large homogenous
DLMS features. -

ASD is evaluating the HEDB prototype data to
determine 1ts abliity to satisfy slmulator data
base requirements. The evaluation is making use
of Ffive small areas of prototype HRDE data which
have been produced by DMA. The evaluation inclu-
des trapsformation of HRDE areas and generation of
statlc CIG -scenes. A dynamic demonstratiom. of the
CIG data bases on the (=130 wvisual saystem at
Little Rock AFE is included along with a KC-135
radar evaluation at ASD. Results of the HRDB eva-
luation will be available by late 1983. HRDB or a
derivative will likely be one of the major data
sources for Project 2851.

Digital Multi-Use Feature File

The Digital Multi-TUse Feature File (DMUFF)® is
ancther new prototype culture digital data base
from DMA. While this new data base currently
exists only in the form of a draft specification,
it probably represents the next step beyond the
HEDE data base. The DMUFF is intended to support
2 mumber of different DMA digital! produets and
thus wvarlous levels of data detall may be con-




tained in the data base. The structure of the
DMUFF enables storage and retrieval of many pro—
ducts over the same geographical area uwalng common
data elements to degeribe - features applicable to
- these various products. Much of the impact of the
DMUFF will affect only DMA internal procedures,
although some format changes will be required.
“However users wlll likely receive better support
for a wider range of applications, with some
changes In data format. . A number of new features
and new feature descriptors will likely also be
provided.

Synthetic Breakup

Another effort being pursued at ASD iuvolves
the development of a comprenensive gynthetic
breakup algorithm. This is a technique to sta~
tistically break up large homogeneous features as
provided by DMA into representative distributions
of their component parts. This technique is ini-—
tially belng developed to use the ‘mlerodescriptor
information provided In the HRDB data.

Figure 4 depicts the coneept of the synthetie
breakup process. On the left Is the outline of a
DMA feature which defines the boundary of a
housing area. Using HRDB microdeseriptor iafor-—
mation supplied with this feature, the predominant
sireet pattern can be determined and generated.
Then a representative set of buildings can be
distributed throughout the feature areas. The
result is ghown on the right.

Synthetic breakup is currently being developed
a4s a preprocessing step prior to transformation.
It is scheduled to ba demonstrated at ASD using
the HRDB prototype data in December 1983. TIn the
future, this capability could be integrated with
‘other transformatlon processes, and will certainly
be Included in the standard data base and frang—
formation process where exact real! world ground
trath 1s not a strict requirement. though
syathetie breakup does result #a datz that is not
in one-to—one correspondence with the real world,
it has great value in providing clutter infor-
matlion for high resolution simulator applications.

ORIGINAL DMA FEATURE SYNTHETIC BREAKUP API’-LIE_D

(HOUSING AREA)

SYNTHITIC BREAXUP
PIGURE 4

Quality Control

Over the years a number of deficlencies or
anomalies have been discoverad in the DMA data.
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Until recently, little emphasis was placed on the
systematic correction of these problems; however,
ASD has developed software to automatically detect
nearly all occurrences of many of the types of
errore which are partlicularly. bothersome to simu—
lator applications. The software also automati-
cally corrects a high percentage of these errors,
and provides an Interactive means of analysis and
correction for the remaining errors. This soft-
ware has been used successfully by both ASD and
DMA to correct problems with culiure dara for
several simulator programs.

These concepts of quality control wust be
applied and extended for Project 2851 to provide a
more comprehensive analysis of both terraln and
culture data. Similar techniques must be designed
and applied to anvy standard data base product pro—
duced by Project 2851.

Cartographic Applications for Tactical and

Strategic Svystems

The Cartographic Applications for Tactlcal and
Strateglc Systems (CATSS) is an effort by the Air
Force Reme Air Development Center (RADC) to for-
mulate a comprehengive list of Air Force require—
ments for digital cartographic data.  This effort
will attempt to ideatify common requlrements and
minimize redundant development of digital car-
tographie products. Project 2851 -personnel will
keep informed of the results of the CATSS analysis
and recommendatfons in order to insure - com—
patiblility as much as possible with iIdentified
conmon needs. The Project 2851 team will also
inform the CATSS program personnel of any new
requirenents which are needed to support Project
2851.

SUMMARY

The objective of Project 2851 is to develop a
DoD standard simulator data base and common trans—
formation software that will be used for simulator
tralning devices requiring the use of digital
topographic data.  The DoD standard simulator data
base will provide a common source of digital
topographic data that will be gpecifically  com-
piled to meet tralning objectives and which mini-
@mizes the need to enhance DIMS data during the
data base generation/transformation process for
each - individual simulator system. The common
transformation softwave will attempt to reduce the
amount of system unique software that will need to
be developed for each simulator system. Tt will
promote a greater degree of data base and software
compatibility ameng the many DoD simulator
systems. The results of the Project 2851 promlse
to be improved simulator traluming capabllity at
reduced development, acquisition, amd life cycle
cost to the government.
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