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SUMMARY

The Navy is continually contracting for a Trainer Threat Environment without
carefully generating a complete specification detailing exactly what is desired
and how the development process will insure an optimum product. This report will
provide some detail regarding the procurement of a simulated threat environment.
The Threat Environment development process includes; identifying the mission
requirements, the threats required to accomplish the mission requirements, the
fidelity of the threats required to accomplish the mission requirements, the
methodology required to produce these threats, and the validation tests to insure
that the final product meets the original systems specifications. The Threat
Environment Development Process is illustrated in Figure 1.

This report will also discuss each of the Threat Environment development
blocks that are required for an effective Threat Environment Request For
Proposal (RFP). A threat Environment, illustrated in Figure 2, will be defined
as any aircraft (friendly or enemy excluding ownship), any missile (Friendly or
enemy including ownship missiles), any sensor (friendly or enemy including
ownship sensors), any ship (friendly or enemy), any ground site/platforms
(friendly or enemy), any gun system (friendly or enemy), and any jammers, decoys
or flares.
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BACKGROUND

The NAVAIRDEVCEN with NAVAIR (Code PMA-205) as a spo..sor, has been
involved in the design of trainer threat environments for several years,
including system specifications, fidelity requirements, validation test pro-
cedures, identificaiton of threat data, generation of high fidelity threat
models and incorporation of threat models into flight simulators and
trainers. The two major threat environment development programs that the
NAVAIRDEVCEN has supported in the past several years are: the F-14D Trainer
Development Program, and the Universal Threat System for Simulators (UTSS)
Program,

The F-14D Trainer System includes five trainers located at NAS Oceana,
VA, and five trainers located at NAS Miramar, CA. There is a dual dome
Weapon 3ystem Trainer and three mission Flight Trainers at each location.
The F-14D Trainer Threat Environment Request for Proposal Requirements are
presented in Appendix A, for reference. As the development of the F-14D
Trainer Program progressed certain factors regarding the threat environment
envolved. Issues regarding threat fidelity, validation, memory require-
ments, computational time and systems architecture, identified the need for
more detail in the original Contract Request for Proposal Specification.

The NAVAIRDEVCEN defines the UTSS concept as a Threat Environment
Development Process. The NAVAIRDEVCEN identifies the final product as a
catalog of threat models, including high and low fidelity threat models,
classified and unclassified threat models and models, provided in FORTRAN
software and in ADA software. The development process would include the
generation and update of Systems Performance data and curves to be used in
the generation of the treat model. The process will also include the iden-
tification of specific data sources to be used in the generation of the
threat models, the validation of the threat models in an off-line computer,
and maintenance of the threat environment, including strict configuration
management. As the Universal Threat System for Simulation (UTSS) Program
progressed certain threat environment issues evolved identifying the need
for more specific detail regarding mission requirements, threat fidelity,
model features, threat model data and validation methodology.

This report is intended for all flight simulation engineers requiring
simulated threat models in their facilities.
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1.3 CONCLUSIONS AND RECOMMENDATIONS

The generation of a threat environment Request For Proposal {(RFP) for a
trainer or research flight simulator, requires the inclusion of the training or
mission tasks, threats required to accomplish the tasks, fidelity of the threats
to accomplish the tasks in an optimum manner, and identification of the threat
model data sources.

Providing the threat System Specification (real world data to generate the
threat model), and the specific model features required to meet the fidelity
requirements, are valuable inputs in obtaining a high quality threat environ-
ment. The Systems Specification is used to validate the threat model. This
information is difficult to obtain in a reasonable schedule, It must, however,
be either provided in the RFP, or the contractor must be required to provide the
details early in the threat environment development. Providing the general
methodology in which the government will use to validate the threat models must be
in the RFP to emphasize the fact that valid models are expected, as the product.

Requiring a specific design schedule in the RFP, for presenting analysis of
the Systems Architecture, Threat Memory and Computation Time and Model
Architecture designs, is important so that the threat environment development is
in agreement with the governments desires.




2.C Trreat Environment Performance Specification

Information required in the Threat Environment Specification Section of the
Request For Proposal should include the Training Mission Requirements, Threat
Types, Systems Performance Specification (Threat Model Features & Threat
Fidelity Requirements), Threat Data Source, and Threat Validation Methodology.
Each of these subjects will be discussed in this section of the report.

2.1 Training Mission Requirements

The specific mission scenarios or training missions should be identified in
the RFP to help bound the Threat Environment requirements. For example, if a
air combat maneuvering (ACM) mission is required, then high fidelity adversary
aircraft models are required. Training missions include Familiarization, Basic
Instruments, Radio Instruments, Airways Navigation, Operational Navigation,
Formation, Night Familiarization, Air-to~Air Gunnery, Air-to-Air Weapon
Delivery, Air-to-Ground Weapon Delivery, Air-to-Surface Weapon Delivery, Carrier
Landing, Air Escort, Threat Suppression, Mission Support, and Air Combat
Maneuvering.

Not all these training missions need threats, so it is important to iden-
tify the specific mission requirements for a specific RFP and to identify the
required tahreats to accomplish the mission objectives.

A second level of training missions might be useful. For example, Table 1,
extracted from an Information Spectrum Incorporated UTSS presentation details
trainer mission tasks, typical activities under the trainer missions, and typi-
cal ownship aircraft used for these activities.

2.2 Threat List Requirements

For each training mission identified in the RFP, a list of specific threats
required to accomplish the mission should be generated.

The approach used in the F-14D Trainer RFP, as detailed in Appendix A, was
to identify an overall threat environment support for all F-14D aircraft
training mission tasks. This threat environment identified the need of 32
aircraft types, 18 antiship missile types, 24 air-to-1ir missile types, 18
surface-to-air missile types, 12 ship types, 128 ground site/platform types, 24
jammer types, and 128 radar/missile system/fire control system types. Shortly
into the program the specific threats for each category were identified by the
F-14D Fleet Project Team. This list is presented in Appendix B. This is a good
list of threats in which a person can pic« and choose for typical training
missions.

Mosti trainer programs do not require a full threat environment. Providing
a large threat environment is expensive, so it is important to correlate the
specific required threats to the trainer missions. Selective threat type and
their NATO names are presented in Figure 3.
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NATO NAMES

BOMBER/STRIKE AIRCRAFT

BACKFIRE - Tu-22M

BADGER - Tu-16

BRAR - Ty-20/Tu-142

BISON - Mya-4 .
BLACKJACK - Advanced Strategic Bomber

BLINDER - Tu-22

BREVER - Yak-28

SPECTAL-MISSION CARGO/TRANSPORT AIRCRAFT

CoOT - I1-20
CRATE - 11-14
CUB - An-12

PIGETER/PIGBTER-ATTACK AIRCRAFT

PENCER - Su-24
FIDDLER - Tu-28
PIREBAR - Yak-28P
FISHBED - MiG-21
FPITTER - Su-20/22
FLAGON - Su-15
FLANKER - Su-27
PLOGGER - M1G-23/27
PORGER - Yak-38MP
POXBAT - MiG-25
POXHOUND - MiG-31
FROGFOOT - Su-25
FULCRUM - MiG-29

BELICOPTERS

HALO - Mi-26

BAVOC - 'Mi-28

HAZE - Mi-14

HELIX - Ka-27

BIND - Mi-24 .
HIP - Mi-B ‘

BOKUM - Advanced- Technology Helicopter

HOOK - Mi-6

BOOP - Mi{-29

HOPLITE - Mi-2
HORMONE - Ka-25
HOUND - Mi-4

Figure 3. Threat NATO Names (sheet 1 of 2).
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MISCELLANEOUS/HMARITIHE AIRCRAFPT

MAIL - Be-12
MAINSTAY - X1-76
HAY - 11-38

HOSS - Tu-126

SURFACE-TO-AIR MISSILE SYSTEMS (LAND)

-1 (GUILD): Yo-Yo Radar

-2 (GUIDELINE): Fan Song and Spoon Rest Radars
3 (GOA): Low Blow and Flat Pace Radars

4 (GANEF): Pat Band Radar

S (GAMMON): Square Pair Radar

6 (GAINFUL): Straight Plush Radar

SA-7 (GRAIL)1 IR missile

SA-8 (GECKO): Land Rell, Thin Skin, Flat Pace and Long Track Radars
SA-9 (GASKIN): IR missile

SA-10 (No NATO name)

SA-11 (No NATO name)

SA-X-12 (No NATO name)

SA-13 (GOPHER) IR missile

SA-14 (No NATO name) IR missile

SA
SA
S
S
S
S

A-
A-
A-
A-

SURPACE-TO-AIR MISSILE SYSTEMS (NAVAL)

1 (GOA): Peel Group Radar

-3 (GOBLET): Read Light Radar

-4 (GRECHKO): Pop Group Radar

-5 (GRAIL)t IR missile

-6 (GRUMBLE): Top Dome Radar

-7 (GADFLY)!: Front Dome Radar

-9 (No NATO name): Cross Sword Radar

Figure 3. Threat NATO Names (sheet 2 of 2).
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2.3 THREAT SYSTEM SPECIFICATIONS

The Threat System Specification is defined as the real world data
describing the performance of a threat to enable modeling of this threat. The
generated threat model is measured against this real world data during the vali-
dation process.

(a) Aircraft System Specification

Typical Adversary Aircraft System Performance Specification Curves are
presented in Figure 4. These curves are a representative sampling of the curves
required.

(b) Missile System Performance Specification

Table 2 details the general missile performance specifications for
missiles launched at/by ownship and missiles not launched at/by ownship.
A value is required for each specific missile. A tolerence is presented for
each value to provide the allowable difference between an existing model value
and the required model value, as well as differences between reference models.

(¢) Ground Based (EW) Surface-to-Air Missile Site System Specifications

Table 3 details the general ground based missile site system specifi-
cations that should be modeled to obtain the appropriate fidelity.

(d) Aircraft Gun System Performance Specification

Table 4 details the performance specification for aircraft gun systems.

10
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2.4 THREAT MODEL FEATURES

The threat model features are the requirements that the threat model
must include for the model to replicate the real world data with the fidelity
required to accomplish the training task.

(a) Aircraft Model Features

Table 5 details the general aircraft features that should be modeled
to obtain the appropriate fidelity. This information was provided by Tom
Galloway (NTSC). The features are needed in four categories of aircraft models;
Beyond-Visual-Range, Within-Visual-Range, Close-In-Combat and Ownship.
Beyond-Visual-Range Aircraft are defined as aircraft that are at least 15 miles
from the ownship aircraft. Close-In-Combat Aircraft are defined as aircraft
that the ownship would specifically engage in an air-to-air combat maneuvering
battle. Within-Visual-Range aircraft are defined as those aircraft that are
less than 15 miles from the ownship, but will not engage the ownship in air-
to-air combat maneuvering. Both Close-In-Combat and Within-Visual-Range
aircraft may be Interactive Aircraft. Interactive Aircraft know where other
aircraft are in the threat environment and can fire missiles at the ownship.

(b) Missile Model Features

Table 6 details the general missile features that should be
modeled to obtain the appropriate fidelity. Missile features are presented in
two categories; missile launch at/by ownship, and missile not launched at/by
ownship.

(¢) Ground Based (EW) Surface-to-Air Missile Site Features

Table 7 details the general ground based missile site features that
should be modeled to obtain the appropriate fidelity.
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2.5 THREAT FIDELITY REQUIREMENTS

Once the trainer mission requirements are determined and the threats
required to accomplish the trainer missions are determined, the fidelity
requirement of these threats must be determined. Threat fidelity is the
deviation that is allowable from the real world data describing the performance
of a threat. Ideally, all threats would be modeled to a high fidelity; however,
computational capabilities of the typical simulation computers do not allow all
high fidelity models. For example, the F-1U4D Trainer high fidelity
Close-In-Combat threat aircraft model, requires one Gould 32/67 computer for each
model. If 35 of these high fidelity models were required in the threat environ-
ment, then 35 of these computers would be required.

This section of the report will detail fidelity requirements for a
range of high and low fidelity threats including aircraft, missiles,
ground-based (EW) missile sites, radar and guns.

(a) Aircraft Fidelity Requirements

Fidelity Requirements are needed in four categories of aircraft;
Beyond-Visual Range, Within-Visual Range, Close-In-Combat and Ownship.

Table 8 provides the specific aircraft fidelity requirements for
the four categories of fidelity.

The F~14D Trainer System Specification provided detailed fidelity
requirements for ownship (Appendix C ), but neglected to provide fidelity
requirements for the other three categories. This technically allowed the
contractor to provide threat models with any fidelity their conscience would
allow.

(b) Missile Fidelity Requirements

Missile Fidelity Requirements are needed in two categories;
missile launched at/by ownship, and missile not launched at/by ownship.

Table 9 provides specific Missile Fidelity Requirements. The para-
meters identified are based on the NAVAIRDEVCEN Low Cost Validation of a Blue
and Red TACTS Rarge missile model, A selective minimal number of critical
parameters were measured to provide validation of the missile models at a reaso-
nable cost. Specific missile model parametersu to develop an algorithm that
would provide the appropriate fidelity requirement are presented in Table 10.

(¢) Ground-Based (EW) Surface-to-Air Missile Site Fidelity Requirements

Table 11 details tne general ground based Missile Site Fidelity
Requirements.
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MODEL DATA

Identifying threat reference data sources is a key element in developing
accurate threat simulators for training. Alfred Gramp, TACTS/ACMI Range Threat
Environment Simulation Program Manager, has identified the following sources for
threat system reference data.>

Threat (Red/Orange) Air-to-Air Guided Weapons

U.S. Air Force Foreign Technology Division (FTD), Wright Patterson
AFB, OH

TRAP Simulations & Data Packages

FTD Air-to-Air Guided Weapon Documents

Threat (Red/Orange/Gray) Land Based Surface-to-~Air Missiles

U.S. Army Missile and Space Intelligence Center (AMSIC), Redstone
Arsenal, Huntsville, AL

IMARS and/or MISSIM Models (if available)

DIA Documents

ESAMS Simulations and Documentation (Updated TACZINGERS & SAMS),
SURVIAC, Wright Pat AFB

SIMVAL Simulations and Documentation, Wright Pat AFB

Threat (Red/Orange) Anti-Air Artillery (AAA)

U.S. Army Foreign Science and Technology Center (FSTC), Charlotte, VA
RADGUN Simulations and Data Bases
DIA Documentation

Threat (Red/Orange) Naval SAMs and AAAsS

U.S. Navy Naval Technology Intelligence Center, Washington, D.C.
NSAM Simulations

DIA Documentation

FSTC

RADGUN Simulations and Data Bases (if available)

General Threat Data

MCM-3-1 Document [Note: Coarse data; No Contractor]

EWIR Data Bases [Note: Includes Kilting Data; Contractor and No
Contractor Versions]

DIA Documentation

Friendly (Blue/Gray) Air-to-Air Weapons

AIM-7E-2, 7F Sparrow

Naval Research Lab (NRL; Original Source of Data)
Naval Weapons Center (NWC)

Pacific Missile Test Center (PMTC)

AIM-7M Sparrow

PMTC (Note: model performance differs significantly from those above;
JTCG Validation of near-real-time or faster AIM-TF models against
telemetry data in the early 80's indicated PMTC model performance
was worst among available models; TACTS AIM-7F was chosen as most
accurate.
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- AIM-54A/C Phoenix

- Hughes Simulation and Documentation

- Naval Air Development Center (NADC) Simulation and Documentation
- AIM-9D/G/H/L/M Sidewinder

- NWC Simulations and Documentation

- AIM-9J/P/N Sidewinder
- Eglin AFB Simulations and Documentation (Note: Provide increased
aero performance over NWC baseline)

~ AIM-120 AMRAAM

- Eglin AFB Simulation and Documentation

- Hughes Simulation and Documentation (Original Source)

- Sverdrop Simulation Enhancements (Build on Hughes Model)

- M61-Al Guns
- Eglin AFB GAMES Simulation and Documentation (Original source;
P00l derivative)

- GAU-8 Guns
- Eglin AFB & Nellis AFB Documentation

Friendly Air-to-Surface Weapons

- AGM-45A/B Strike
- NWC Simulation and Documentation

- AGM-88 HARM

- John Hopkins Univ./Applied Physics Lab (JHU/APL) Simulation and
Documentation

- NWC Documentation

- Laser Guided Bombs

- MK-82/83/84 Paveway Il Simulation and Documentation-NWC
- AGM-123 Skipper Simulation and Documentation - NWC

- Air Force Peculiar Sims and Doc - Eglin AFB ??

- AGM-84 Harpoon

- PMTC Simulation and Documentation

- Center for Naval Analysis (CNA) Prob of Acquisition Model and
Documentation

- Mac Air Documentation

- JHU/APL

- DELEX

-~ Bombs /Mines/Rockets — No Drop Weapon Scoring
- Navy weapons: Data from NATC and/or NSWC (Dahlgren)
- Air Force weapons: Data from Eglin AFB

- Tactical Air Launched Decoy (TALD)

- Brunswick model (Not Deliverable to Government)
- NADC, NATC, NSWC (Strike U., Fallon, NV),...Documentation
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Friendly Naval Surface-to-A.. Weapon.

- Naval SAMs and AAAs

- Naval Surface Weapons Center ( NSWC), Dahlgren, VA

Other Friendly (Blue/Gray) Weapons

- Simulation and Documentation - Lead Activity
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2.7  THREAT VALIDATION METHODOLOGY

The majority of flight simulation threat models have not been validated.
Usually the threat environment is exercised flying a typical mission scenario
and subjectively viewing the threat model performance. The NAVAIRDEVCEN has
identified a need for measuring a typical threat model against the threats real
world performance data (identified in the Systems Performance Specification) in
an off-line computer, using the fidelity requirements as the allowable
deviation. This Threat Model Validation Concept, generated for the F-14D
Trainer Program, is illustrated in Figure 5. For example, as detailed in
Reference 6, a TACTS Range AIM-9L missile model was measured against the Naval
Weapons Center (China Lake) reference model, using nine validation chs=ck cases.
Several check cases reflecting various geometries and kinematic conditions must
be examined to explore resulting weapon performance.

The AIM-9L missile parameters used in the validation included intercept
time-of-flight, velocity at intercept, reason for miss, maximum range and mini-
mum range. The results of the TACTS Range AIM-9L candidate model were measured
against the China Lake AIM-GL reference model to determine the percenage of deviation.
This deviaticn was in turn measured against an allowable deviation specified as
part of the fidelity requirements. A block diagram similar to the one
illustrated in Figure 5 should be identified in the RFP to provide guidance to
the contractor regarding the methodology used to validate their threat models,
the validation parameters, allowable deviations from reference data, and a sche-
dule for the process to occur.

3.0 THREAT ENVIRONMENT DEVELOPMENT

The Threat Environment Development Request for Proposal should include a
Performance Specification, but should not dictate the design. However, certain
design criteria must be identified to provide for an optimum system. The Threat
Environment Systems architecture, computer memory requirements, threat com-
putational time requirements and model architecture, are some of these elements
that should be mentioned in the RFP., This section of the report will discuss
these design parameters.

In general, it would be useful to present, in the RFP, the important
features required in the design of a threat environment, such as the model com-
putational time and memory requirements, and provide a check-off list of when
the contractor is expected to provide the details of these design parameters.
Request for these design details during the F-14D Trainer development program
were not always accommodated.
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3.1 SYSTEMS ARCHITECTURE

The systems architecture depends on many factors including the training
tasks, threat types, number of threats, and their respective fidelity require-
ments. As summarized in Figure 6, a careful trade-off of the threat system
architecture design factors, such as computer resources, computer configuration,
Bus configuration, processing time techniques, memory expansion techniques, I/0
techniques, and model transition techniques, must be analyzed to identify a com-
puter system that will provide the correct computational capability required.

Model transition refers to the situation in which an active model is converted
from a high fidelity to a low fidelity model, or visa versa, during an active
mission scenario. The RFP should identify this need, and require a trade-off
analysis be presented at the Preliminary Design Review. The contractor should
provide a preliminary copy of the Math Model Report, as early as possible, so
that the government can provide inputs to the design approach. A typical
MIL-STD 2167 review schedule is presented in Figure 7 with selective threat
environment design factors required.

3.2 THREAT MEMORY AND COMPUTATIONAL TIME REQUIREMENTS

The Threat Model Memory and Computational Time Requirements is driven by
model fidelity and the number of simulations running simultaneously. DOD
Standard 2167 requires this information to be identified in the Software Design
Document (Data Item Description No. DI-MCCR-80012A) which is presented at the
Preliminary Design Review and the Critical Design Review. It is important to
require this information periodically to insure that the threat environment
design is sound. A statement in the RFP identifying the requirement to present
this information at the Preliminary and Critical Design Reviews will emphasize
the point.

3.3 MODEL ARCHITECTURE

The two main design approaches utilized in the specific design of a threat
environment are; (1) a generic algorthm in which parameters are incorporated to
define a specific threat, and (2) a threat model that simply defines a specifie
threat. The generic algorithm tends to be a more flexible, simpler, less costly
approach, but requires more computer assets and provides less fidelity than the
stand-alone model approach. It is important to clearly define the threat
environment fidelity requirements and the features required in the models, so the
contractor will select the correct model architecture for the effort.
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T7.1.5.6.3 Tactical Environment. -~ The tactical environment of
the trainer shall encompass the trainer's simulated geographic domain (as
defined in Z.1.5.6). The tactical environment shall simulate the effects
of the earth’s curvature including extreme latitudes. Variable day/night
meterological conditions shall be included with a corresponding effect on

the tactical environment. The tactical environment shall also simulate
the following:

(&) Cpoerational air threats

(b) Operational surface threats
(c) Operational ground threats
(d) Active emitters

(e) IFF responses

{(f) Communication/Radio navigation stations
(@) Active countermeasures

(th) Fassive countermeasures

(1) Air-to-air missiles

(1) Air-to-surface missiles

(L)Y Air-to-ground missiles

(1 Surface-to-air missiles

(m) Ground-to-air missiles

(n) Surface-to-surface missiles
(o) Ground-to-surface misciles
(p) Data Link (Link 4A, JTIDS

(q) Radar Beacon Forward Air Control-Target Data Communicator (A-6F
Orly)

3.1.9.6.7. 1 Tactical Gaming Area. -~ Tactical gaming areas shall be
selectable by the instructor/operator. The tactical gaming area chall

encompass air space from ground/sea level to an altitude of 150,000 feet
with & qground range of 2000 nm by 2000 nm. Calculations for ‘he tactical
gaming area shall be in accordance with 3.1.5.1,10.2
atmospheric/geographic simulation through 2.1.5.1.10.8 magnetic variation.

Control of the tactical environment shall)l be accomplished at the IDS
conscle.

T.1.5.6,.7.2 Threats. - Threate shall consicet of the following:

(a) Air Flatforms (Aircraft)
(b) Surface Flatforms (Ships)
(c) Ground Flatforms

(d) OGround Sites

te) Air-to-Air Miesiles

() Air-te-Surface Missiles
(@) Air-to-Ground Missiles
(h) Surface-to-Air Missjles«
(i) Ground-~-to-Air Missiles

(1) Surface—-to-Surface Missiles
(1) Ground~-to~Surface Missiles
(1> Decovyse

Conz avallable fo DN~ does not
permit fully legible reproducton
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A site is the simulated location of any system represented by o
jammer, radar. micecsile system, missile launch compleyr, or fire control
system which remains fiited during the simulated scenario.

A platform is the simulation of ground, surface or air vehicles
asscociated with any system represented bv a jammer. radsr. missile svs!em

or fire control system which have the capability tec move during the
simulated scenario.

It shell be posszible to detect these threates by the appropriate
cwnehip sensors as defined in the sensor paragraphs specified herein,
Sensor detection of threats shall replicate that achieved with the
cperational equipment aboard the design basis aircraft. Frobability of
detection shall be based on threat range. aspect. electromagnetic
emiszion, deay/night metercloaical conditions and position from ownship.

Targets are defined as any threat that can be engaged &nd des'royed
by owneship. Targets are a subset of threasts and include all of the aliove
e:;:cept air-to-air missiles and surface-to-air miseiles. Emitters shall

consist of Jammers, radar systems and electromagnetic guidance svstems.
The simulation shall correlate active emittere with threats.

1t shall be possible to place the followina number of
targets/parameters (as a minimum) within any scenario at anv locoatjon

either during the plan modes or during the execution of & scenario:

Aircraft Q&6
Misciles 2
Ground (moving) 1z
Ground (fi:ed) 48
SAM/AANR Sites 48
Surface (shipe) 48
Weather Fetterns 12

The instantaneous simultaneous target/perameter requirements ere specified
in the Threat and individual subsystem paragraphs.

The visual system shall dynamically compute which targetes to digplay

to the aircrew as a result of range, position and ite threat priority to
ownship.

T.1.%.6.7%.2.1 Threat Databacse. - The parameters necessary to model
threate and emitters shall be maintained in the traimer’s online database.
The simulation program shall provide the instructor/operator with the
capability to assion specific emitters to individual threats or a agroun of
threats during the plan mode. while the training mission is underway., or
shall allow the computation subsystem to allocate emitters to threate via

a default configuration assignment. The following data base shall be
provided:
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(a) Airborne Threats:

(1) 322 types of Airborne Flatforms
(Z) 18 types of Antiship Missiles

(aa) Air-to-Surface Micsiles

(bb) Surface-to-Surface Missiles
(Z) 24 types of Air-to-Air Micesiles
(4) 18 types of Surface-to—-Air Missiles

(b) Surface Threats -

12 types of surface platforms (Fi14)
- 37

types of surface platforms (AL)
(c) OGround Threats - 128 types of around sites/platforms

(d) Emitters:
(1) 24 types of Jjamming techniques

() 12B types of radar, missile systems and $ire control
systems.

The threats to be provided for the data base will be chosen bv the
procuring activity from the threat listings in Appendi: VI,

T.1.8.6.7.2.2 Threat Tactical Capabilities. - Threats shall be
canable of dcint or independent cperation. These threats ghall have
tactical capabilities that fall into one of the following categories:

(a) Interactive Threats - An intec-active threat shall male a

tactical analvsis of the scenario based on visual limite,
passive and active sensore and data link/command control
information. The threat shall employ its performance
charactericstice, sencsors, weapon:s, and defensive countermeasures
to survive and accomplieh its miesion. There shall be three
levels o0f threat capabilitiee which shall vary the speed and
effectiveness of the threat®'s reaction to the scenaric and the
simulation shall incorporate provisions for the effects of the
enemy’'s tactical doctrine upon the threat’ e behavior. The
capability shall be provided for dvynamic and simultaneous
simulation of twelve (12) interactive threats selectable by the
inetructor from the threat data base.

(b)Y Freprogrammed Threats - Threats shall perform a programmed
{programmed during plan mode) course and missicon without
reacting to changes in the tactical environment.

(c) Instructor Controlled Threats - The capabilitv shall be provided
for the instructor/operator to control threats from the ING.
Thie capability shell include independent or Jjoint maneuvers.
The I0S shall also provide the capability for the instruvctor/

operator to select and designate the lead threat in each
attaclking cell.
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T.1.5.6.2.2.2, Airborne Threats. - Airborne threat simulation =hal)
consist of both friendly and hostile air platforms. hostile and friendly
air to air, air to ground/surface. ground/surface to air, ground/surface
to ground/surface missiles and decoys. The capability shall be provided
for dvnamic simulation for one-hundred-sixty (1&0) simultanecus eirborne
threzts at any time during any scenario. The 160 airborne threats shall
be comprised of ninetv~-six (96) aircraft. thirty-two (7)) air-to-eurface
missiles (ASMs). (24) air-teo-air missiles (AAM) and eight (8)
surface-to-air missiles (5AM). Airborne threats shall be capable of beirng
arouped into twelve (12) attacling cells e&ch of which is comprised of
four (4) different threat types. Each attacking cell shall concist of one
lead threat with as manv as tuentv-three (Z7) other fthreats in a slave
relationship with the lead threat. This lead/slave relationehip shall
entail the slave threat performing identical maneuvers in conscnance with
the lead threat. The capability shall be provided for the instructor 1o

vary the types of threats in a cell from one to four end the number of
slave threats in a cell from one to twenty-three. Velocities, altitudes,
clims rates and turn rates of each air threat shall accurately eimulate
the dvmnamics and performance of the air threats in the threct data base.
Arr threats shall have varying levels of tactical capabilities es required

by Z.1.5.6.3.2.2

Each Air Flatform shall have its appropriate sencsors, weapons/EW
svetems and countermeasures. All air threats ¢hall present accurate
vigual and electromagnetic profiles. The 10S ehall contain all necessary
contreols for modifvina the air threat tactical capability durinog the plan
submode and varving it during the run mode. '

T.1.8.6.7.2.2.1.1 Mis=zile Flvout Frofiles. — Misziles emploved by
ownship and threat platforms shall react reelictically to charnges in the
tacticael environment. Dymnamic micsczile flyout profiles for ownship and
threat missilees chall be included for EW and non-EW envireonments.
Simulation of miszile emole trails shzll be included. Radar cross
sections (RCS) shall be irncluded for air-to-surface cruise missiles and
curface-to-surface cruise missilez. Frobability of kill (F¥) as well as
missile performance characteristice shall be included in the simulation.

These requirements apply to within visuwal ramge and bevond visual range
scenarios.

:.1.5. .3.;.2.2 Surface Threoats. - Surface threats shall be
compriced of friendly and hostile surface platforms. Each eurface threat

shall have appropriate senscrs, weapons/Eb systems and countermeasures.

All surface threats shall present accurate visual and electromagnetic
profiles. Surface threat headings/courses and speeds shall simulrte the
performance and characteristics of those surface threats in the threat
data base. The capability shall be provided for the dynamic simulatlion of
twelve (12) surface threats simultanecusly at any time during any
scenario. Ship threats shall have varying levels of tactical capatilities
as required by T.1.5.6.2.2.2.

. 1.%.A.7.0.2.7 Ground Threats. - Ground threats shall be comprised
ot +ri1endly and hostile ground platforms and sites. Each around threat
ehall have its appropriate censors and weapons/EW syetems. All ground
threatz ehell present an accurate visual and electromagnetic profile,
Grounc threats shall simulate the charactericstics of thoce around threeste
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in the threat date base. The capability shall be provided for the dvnamic
simulation of twelve (12) active ground threats simultanecusly at any time

duwrino any scenario. 0BGround threats shall have varyina levels of tactical
capabilities as required by 3.1.5.6.72,2.2

7.1.5.6.7.2.3 Electronic Warfare and Weapon Simulations. - Weap.n
and electronic warfare simulatione emploved in these trainere shall
utilize enisting Government Furnished weapon and EW simulation scftware
modules from the Tactical Aircrew Combat Training Svstem (TACTS) library
te support simul ator operation. This Government furnished software chall
be incorporated into the trainers in accordance with the Naval Air
Develooment Center®s "NAS Fallon Tactical Aircrew Comhat Traininmg Svstem
Weapon and Electronic Warfare Simulations Interface Scecification”
(TF-2017-87-1%. Rev, V. dated & November 198%)., In addition. the
Contractor shall develep simulations for weapons and EW simulations not
currently eiisting in the Government®s Tactical Air Treining Svystem
library and for the e:isting simuletions that do not meet the requiremente
of this specification. All Contractor developed weapon and EW cimualations
shall be in accordance with NAS Fallen®s TALCTE Interfece Specification
(TF-2017-P2-15, Rev. ¥ dated 26 November 198%5). Modification of
Government Furnished weapon and EW simulation software ehall reaquire
approval of the orocuring activity.

T.1.5.6.7.2.701

’ Electronic Werfare Simulation. — The simulation
shall include the appropriste capabilitiec and vulnerabilities of the
threats and ownship to electronic warfare.

The dvnamic simulation shall include the following Electronic Warfare
systems:

(a) Jammers (e.g. airborne celf protection, standoff/escort)
() Dispensable decoy iammers

(c) Dicepencable chaff
(d) Diespensable flares

The dearee of dearaded periormance cof sencsorese., weapon syetems. etc..
hazll be determined by ageometry, effective radiated power, mode of
reration. antenna pattern and field of view.

Threatsz =hzll use both pazsive and active electronic warfare

techniaues. The active technigues shall consiet of emittere with
realistic adiustable power levels.

T.1.%.6.2.2.%.1.1 Jamming Techniques. - Jammers are divided into two
basls categories: (1) Standc$$ Jammers (S0J)/Esco-t Jammers, and (7)) Sel#d
trotection Jammers (SFJ). Cooperative jamming shall be limited to one
sair of hostile aircraft at any time during the scenario.

T.1.5.6.7.2.%3.1.2 Dispensable Countermeasures. Chaf¢f, Flares and
Decovs. - Threats and ownship shall be capable of deploying chatf, flares
and rferove as specified herein,
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1080607203010 2. Chatf Simulation Requirements. - Chaff bundles
nd corridors shall be simulated. All chaff dispensed shall have
diustable drop rates and frequency bandwidth responsecs. Threate chall be
apable of dropping bundle chaff o+ using forward firing bundle chaff
chatf rcchtets). Chaff bundles shall have a Radar Cross Section (~iL8)
O to 10,000 square meters and a bloom time of from 0.1 to 1v seconds
bloom time is the time from launch until chaff reaches maximum RCS).
all rate shall be variable from S0 to 250 feet per minute. Chaff
orridors shall, be from 1 to 100 nm in length and shall be formed by an
ircraft dispensing a stream of chaff that shall form a ~oorinuous
orridor. Decay time shall be up to two hours and be specified by

of

incstructor/operator input with default to a estandard value.

Z.1.5.6.3.2.3.1.2.2 Eupendable Jammers. - The effects of an
e:pendable Jiammer employing one of the iamming types in the threat data
base shall be simulated. Jammer ERF shall be limited to SO dEm.

2.1.5.,6.7.2.2.1,2.7 Offboard Decoys. — The effects of passive
offboard decoys (up to 10) shall be simulated. The RCS of the decoys
shall be selectable by the instructor/cperator from 10 square meters to
1000 square meters with a default value equal to launching platform RCS.

T.1.5.6.7.2.7.1,7 Effects of EW on Frobability of Vill (FID). -
Friendiy and hostile missile flvoul eimulation in a non-EW envirconment
shall he as specified in Z.1.%5.,¢.7.2.2.1.1., In an EW environment the
miszile flyout profile and its FI' ehall te altered as a function of the
effectiveness aof the EW with corresponding visual effects.

= - -

T.1.5.6.7.0 Instructor/0Operator Contrel. - The instructor/operator
shall have the capability. at the I0S. of modifving any threat’'s
capebility during the plan mode and run state. Each threat platform shall
have ite ctandard suite of ceensors, weapons and EV systems modeled in the
cimulAation with the capability for the incstructor/operator to meodifv.
select or change each threat’s suite of sensors, weapons and EW svztems.
Each threat shall be capable of independent maneuvering. via computer
control or via contrele at the 108, or as slaved threats to one or more
threat formations. The threat simulations shall accurately model the
performance and characteristics of those threats in the threat data base.
Threat dynamics shall be automatic and shall reauire instructor/operator

intervention only whern a change from the preprogrammed parameter 'is
desired.

2.1.5%.6.7.7.1 Scenario Freparation and Control for EW, EAMS. ARA and
Al. - The capability cshall be provided at the I0S to assign air, surface
and ground platforms/sites an EW capability consistent with the enerv’s
capabilities, tactics and doctrine. Eimilarly. the capability which will
1llow an instructor/operator (during scenario preparation) to lecate SAME
and AAA sites around any desired line of defense shall be provided.

Anti-aircraft arlillery (AAR) is defined as guns and unguided rochet
woaections dedicated to surface~to-air uvse. An sirborne interceptor (AT)

ije ar nsircrz=ft used to find and close with ancother aircraft.

-
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2.1.85.6.7.2.1.1 Scenario Freparation. - For scenario preparation the

cepability shall be provided to allow an instructor/cperator the following
eptions:

(a) Assign ECM to air. surfece, or ground threats,

or default to a
standard ECM suite.

(b) Assign initiel activation times for ECM, chatf, off board

decoys., flares. and ccoperative Jamming. (1) unconditionalls. or
defeult to a standard range value between jamming and viclim
platform, (2) conditiona)ly, based on range between spe_ified
platforms, (7) conditionally. based on the occurrence of an
overt event such as miszile launch, ownship radar mode change,
chaff, off board tecoys, flares or cocperative jamming or (4)

conditionally, based on a combination of ranae between two
specified platforms and an overt evert(s).

(c) Assign one of three levels of intelli
as follows:

(1) Dumb - Jammer stavs in same mode after activalion.

gence to damming platform

() Human operator - Jammer changes modes in same manrer as
competent operszstor.

(7} Computer controlled svstem — Jammer changes mode
automatically and rspidlv as would a smart computer managed
syslem employing a lool through capability.

The instructor shall be able tc adiust jamming power levels from O to
SO g,
For (2) and (7) abiove. the actual response ehall be controlled bv the

simuletion system software by comparing types of on-board Jiammere with
owrichip operating mcdes, and relative effectiveness.

(d) Assign hostile RCS profile or default to a standard valvue.
Refer to T.1.5.6.2.2.3,1.2.2

(e) Assign RCE to pessive offboard decoys.

(£) Assign bloom time, fall rate, start and end point (corridors
orly) and decay time to chatf corridors or bundles.

(g) Flace SAMS and AAA sites at any desired location within geminag
ares with type and numberg as contained in the threat date base.

(h) Activete emitters associsated with particular SAMS, AAA and Al,
(1) unconditicnally at any time. (2) conditionally based on
threat envelope. geometry and tactics. or (7)) defauwlt to a
¢<tandard range value.

1) The capability to allow missile systems to be assigred 4
eirborre targelts shall be provided.

TL1.0.46.T,3.2 Scenariec Contrnl, - For scerario control. the
capatility shall be provided to allow an instructor/onerator to preempt
any condition or velue which was assigned during scenaric and awzign a new
value or condition within eyziem limitations,

T..0.6.T,8 AGir Levnched Missileco, ~ Air platforme ehall have the
~apa2tility to launch miccsiles againet the own=z=hip and ema taragete az
defined telow:
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T.1.5.6.2.4.1 Threat Air-to-Air Migesiles (AAM) . ~ Any of the air
platfprms shall be capable of launching their appropriate Adte against
ownshin and other air platforms. The capability s€hall be inciudéd for
twenty~four (24) AAM: to be-in flight at any time. Each AAM chall have

appropriate flight parametere and performance characteristics {for those
threats in the threat data base.

3.1.5.6.334.2 Ownship Air-to-Air Misciles. - The capatility €hall be
provided to launch the types of missiles defined in 3,1.5.1.5,

Z.1.9.6.2.4,7 Threat Air-to-Surface Missiles (ASM). - Air platforms
shall be capeble of launching their appropriate ASMs against &l1 surface
platforms &#nd the ownship aircraft carrier. Each air platform sh&ll be
capable of launching up to three (2) ASMs at any qiven time. The
capability shall be included for thirty-two ASMs to be in flight at any
time. Each ASM shall have appropriate flight parameters and performance
characteristics for those threats in the threat data base.

Z.1.5.6.3.48.4 Dwnship Air-te~-Surface Missiles., - The A-&6F (ownszhip)
ehall be capable of launching the types of missiles defined in 2.1.5,1.5
of specification AIZBWSTSSZ0DO,

2.1.9.6.2.5 Gun Simulation. - Any of the air platforms shall be
capable of firing their appropriate quns at the ownship. The F-14D
(ownship) shall be capable of firing the M&1ALl Z20mm cannon at any threat.

T.1.58.6.7.6 Surface~-teo-Air Sites. - Surface-to-2ir miscile (S8AMs)
sites and anti-aircraft artillery (AAA) sites ehall be included in the
simulation. These SAM and AAA sites chall constitute an origin for
miceile launches against own aircraft. The capability shall be provided
for 1T sitles to be active at any time during the mission’/scenaric. These
active sites shall consiet of SAM sites and AAA sites in any combination,
Eazh tsite shall ke epecified as oround-based or surface-tazed. The
eleclromaanetic emission characteristics associated with SAM and ARA eites
along with their acssociated missile flight performance characteristics
shall be simulated.
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Z.1.59.6.7.2 Threats. The reguirements of Spnecification
SCSACT100 Faragraph 3.1.5.6.7.2 shall apply.

2.1.5.6.2.2. Threat Data Rase. The reaquirements oy

ecification ASSCSACTIOO0 Faragraph 3.1.5.6.3.2.1 shall apply.

Z2.1.5.6.2.2.2 Threat Tactical Capabilities. The requirements

Specification ASSCSACTI00 Faragraph 2.1.5.6.2.2.2 shall applv.

Z2.1.5.6.2.2.2.1 Airborne Threats. The requirements of
recification ASSCSACTIO0 Faragraph 3.1.5.6.3.2.2.1 shall apply.

mmand Options: dBkmoswTalld Kevys: X=euit T=Help
‘ST o221 12-15-88 14:4% ¢ WEAFONS.F1
J.1.6.1.1.4,1.6.1.7 Other Models. Other models ehall include models

ied for generating images used in tactical training scenarios. Moving and
ned models shall include the following:

(a) Aircraft - Aircraft shall be modeled to include all details and
marlkings to provide positive recognition as to type and aspect from
maximum ranges compatible with size and image resolution. Ei:ce
eiagaeration shall be used if needed for detection to the marimum
ranges specified. If wire model images are used for multirle
simultaneous aircraft image simulation, & hidden line removal
technique shall be employed to provide aircraft aspect cues. At
least two aircraft shall be computed and displaved from the fully
modeled data base when more than one aircraft is in view. AfAircraft
tvpes to be modeled are referenced in Specification ASSCEACTIOON
Faragraph Z.1.5.6.72.2. (Threat Data Rase).

(b) Missiles - Surface-to-air missiles chall be modeled to include plume
and missile body adeauate to provide for detection and aspect
determination. Site exaggeration mav be used if required for
detection to the maximum ranges specified. Missile tvpes to be

simul ated are referenced in Specifiuvation ASSCSACTIO0 Farag
T.1.5.6.5. 2, (Threat Data EBEase).

-

Ground-based missile launch sites. representative of the §ur#a:9*to—
air missile tvpes shall be modeled for inclusion in the high-speed
low-level flight corridor terrain areas.

(c) Own Weapons - Simulation of own weapons release shall include tracer
path for firino of Gatling gun. Simulation shall include stert and
stop of firing burst under computer control. The traiectory of
cehells shall be represented in the displav. Firing of air-to-air or
air-to-ground weapons shall be provided via simulation of missile
plume and missile traiectory.

(a) fnti-Aircraft Artillery (AAA) - AAA shall be simulated to include
muzzle flash,
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(e) Ships and boats - Surface ships and boats shall be modeled to
include all major features reaquired to provide positive recoonition
identification and aspect from the ma:imum ranges compatible with
size of the ship type. Twelve tvpes of ships shall be modeled.
Ships and boats to be simulated are referenced in Specification
ASSCSACT1I00 Faragraph 2.1.5.6.3.2. (Threat Data Ease).

(f) ©bBround Targets - Ground targets shall be placed within the low-level

high-speed +light corridors. Ground targets shall include the SAM

Z.1.6.1.1.4.1.6.2.7 Other Models. Other moving models ghall be in
accordance with Faragraph T.1.6.1.1.4.1.6.1.7.

Hostile aircraft shall be detectable at ranges according to the aircraft
size and accuity of the human eve. GSize and/or cbiect brightness shall be
pagoerated if necessary to provide detection capability.

Firing of own weapons and heostile weapon firing shall be represented.
Air-to-air miesiles shall be represented by rocket plume., Own ship Gatling
gun fire shall be represented by tracer images. Visually displayed airborne
targets and missiles shall not e:ceed more than S5 at anv one time (gunfire
tracer is not counted as & target).

Airborne target presentations in the visual svstem shall be coordinated
iith the range and relative position as indicated bv the sensors being uzed at
that time (e.g. Radar. TV and IR).

T.1.6.1.1.4,1.7.1.2 Surface-to-Air Missile Evasion. Scenes
simulatina surface-~to-air miszile attach against the F-14D shall be displaved
to preovide practice in surface-to-air missile evasion tactics. The missiles
shall be launched from a typical S5AM site placed within a generic area from
the 10S. Up to 5 active S5AMs shall be visually displaved at anv one time. I
other airborne targets are presented the sum of such targets and missiles

shall not exceed . Launch and flight of SAMs shall be coordinated between
visual and sensore displays.

Z.1.6.1.1.4.1.7.1.3 Surface Attack. Scenes simulating the F-14D
launching missiles against ships or land-based targets shell he eimulated.
The simulation shall include missile rocket eixhaust ac the missile travels
toward the target. Missile hits shall be displayed by a bright flash at the

target. Launch of SAMs from the ©ni : 1

tara =N1p under attach shall be simulated. |

3 SAMg shall be in flight at any one time. ) © ve te
Z.1.6.1.1.4.1.8.6.1 Moving Model Control. Control of movinga models

lhall be via the traimer computation system in response to instructor control
nputz or from automated movinag model control as part of the training
-enariu. Up to 5 simultaneocus moving models (air or sea surface) in anv

.mbination having independent a:is svstems =hall be generated and displaved.
ommand=zs ehall include:
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(a) Airborne Taragels

s of 24 tvpes
Moving Model select §Ex§§~daxn ;xps
Target Aircraft attitude o ; ; é
Tarqet Aircraft pos:t;on 311 Z Mach
Taraget Aircraft velocity -2, ‘ tite
argg. fire own ship or any hosti
r . - o
g?:si;eeLaunch fire own 521?ao;vhzztxle
Surface-to~-air missile f;re :2: g{ 2 tvnzs
Anti Aircraft artillery fire

(by Surface Targeis

chip Select 0-2600
Heading 0-20 knots
Speed t/Lon

chip position La 9

4,2.2.7.2.15% Weapon Svstem Tects,

- Tests shall be tonducted to
demonstrate operation of the arming and release svstem and wearon

characteristics such as velocitv., ranmce. and accuracv. Gune and all

specified miseiles shall be tested using previouslv validated NADC
real-time weapon simulations as standards.

and shall conform to these
cstandards within the following telerances.

(a) Miccsiles

(1) Velocityv at intercept: T percent
(2) Time of flight: are ter of %% percent or *0,0% second
(b) Gun

(1) Veleocity of first bullet nearest to target:

2) Time of flight (first bullet of a burest):
percent or *0.1 second.

1% percent
greater cof *5
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APPENDIX B
F-14D TRAINER
JUEST FOR PROPOSAL

LIST OF THREATS
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Th eat/Emitter Group Allocations

GROUP 1

BACKNET
TALL KING
00D PALR
S10E NET
81G B1RD
FLAT FACE
THIN SKIN
SPOOK REST
SOUAT EYE

STATUS COOES:

mMoO®e> ¢

ll".‘...l"..b.'.ll‘.

GROUP 2

MiG-21

. JAY BIRD
RERSHIP
€W SITE TYPE
EVW SITE TYPE
€V SITE TYPE
Ew SITE TYPE
EV SITE TYPE
€W SITE TYPE
EV SITE 1YPE
EV SITE TYPE
EV SITE TYPE
€W SITE YYPE 10
€W SITE TYPE V1
EW SITE TYPE 12
€W SITE TYPE 13
EV SITE TYPE 4

LONG TRACXK
GC1 SITE TYPE 1
GCl SITE TYPE 2
GCl SITE TYPE 3

SARLOCK

OO NOVEWN -

- COMPLETED AND SUBMITTED

< ALL DATA AVAJLABLE TO INCORPORATE
* MAJORITY OF DATA AVAILABLE - MINOR MOLES
- ABOUT SOX DATA AVAILABLE

+ ABOUT 25X DATA AVAILABLE

* LESS THAN 10X DATA AVAILABLE

NADC-90104-70

(FOR OFFICIAL USE O0LY)

476789

Gaowr 3

nG-23
WIGHLARK 11
niG-25
HIGN LARK 1V
niG-29
END RUN
NiG-31
FLASK DANCE
su-27
SLOT BACX
81G sULGE
DOUN BEAT
SQUASH DOME
Su- 26
SA2E TYPE 1
SA2E TVPE 2
SA2E TYPE 3
SA2E TYPE &
FAN SONG EN
FLAP WNEEL
FIRE CAN
SA2F TYPE 1
SA2F TYPE 2
SA2F YYPE 3
FAN SONG F
SA3 TYPE 1
SA3 TYPE 2
tov LoV
STRALIT FLUSH
SAB TYPE 1
SAS TYPE 2
SAS TYPE 3
SA8 TYPE &
LAND ROLL
GUN DISH

o000
ﬂOﬂQ

nOQ

o
mm m m m ™M

»
ﬂ..ﬂﬂﬂﬂ".- -.ﬂ.ﬂﬁﬂ annn

SUPER ETENDARD
?
KFIR
?
RIRAGE F-1
CYRANO IV
MIRAGE 2000
?
JAGUAR
TORNADO
DECCA 72
HOKUM
SAS TYPE §
SAS TYPE 2
SQUARE PAIR
SAS TYPE 1
SAS TYPE 2
SA6 TYPE 3
SA7
SAYS
SA9
SA13
DOG EAR
SA10 TYPE 1
SAY0 TYPE 2
FLAP L1D
CLAM SHELL
SAY1Y TYPE 1
SAIT TYPE 2
SA1Y TYPE 3
SA1Y TYPE &
FIRE DOME
TUBE ARM
SNOW DRIFT

Encl (1)
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Threst/Emitter Group Allocstions (continued) (FOR OFFJCIAL USE ONLY)

GROUP S

KIROV
T0P DOME
10P PAIR
SHOT ROCK/DOME
SLAVA
KITE SCREECH ®
SOVREMENYY
FRONT OOME
BAND STAND
UDALOY
EYE BOML
TOP PLATE
STRUT PAIR 1
NANUCHKA
MUFF COB8
PEEL PAIR
LT
KRIVAK
NEAD NET A/C
bou 11
LOVW TROUGH
KRESTA
PEEL GROUP
SCOOP PAIR
831G NEY
MOD KASHIN
KARA
OsA |
DRUM TILY
"SQUARE TIE
GRISHA
STRUT CURVE
TARANTUL
ECHO I
SNOOP TRAY
SNOOP SLAB
BORIS CHILIKIN
KIEV (BAKU)
CROSS SWORD
POP GROUP
MEAD LIGHT C
FRONT DOOR 8
KITE SCREECH
BASS TILY
RUM TUB
KIEV (OTHER)
FRONT OR/PIECE
OML SCREECH
10P SAIL
TOP STEER
STRUT PAIR 2
PALN FROND A/8
OON KAY

(2]
o

(2] (2] (2] (2] o (2]
"oﬂo -]
mmmmm m

onn a0 Oan

a0 n

~
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GROUP &

F-16D
APG-TA

48

AVG-10
F-5€

APG-153
F-15C

APG-63
F-16N

APG-66
F/A-18

APG-85
A-6F

APQ-156
AvV-88
£-2C

APS-125
EA-68

APS-130
RIKE

SNOOP NEAD
FOXTROY

SNOOP PLATE
BRESHNEV

PLATE STEER

CAKE STAKD
LUDA

WASPND/SUNVISR

RICE LAMP

P/BEAN STICKS

FIN CURVE

DECCA 707/909
SAAM

PLESSY AWS-1

VITEX FC SYST

CONTRAV SEA HN
LA COMBATTANTE

NSA WM 28

OT0 MELARA

N-20

DECCA 1226

DECCA 1229
LEANDER

N5, Mk
SA12

GRILL PAN

BiLL 80ARD

TIN SHIELD
SA-X-15

SCRUN MALF
SA1S

n

o
ﬂG

[ Mgl
m

(2]
anon aOonNn a0 © annn
L] [z X Kal [ 2] (4] no

-
ﬂﬂﬂﬂﬂﬂﬁﬂ°°°

[ ]
(2 N2l (2] on

4/6/89

GroUP 7

AN
POT DRUM/HEAD
SLIM MET
UAD! M'RAGH
RAN 11712
RTN- 10X/OR10M
NINIT2
nX-95/115
PHALANX
$PS-48
$PS-49
$PS- 108G
LN-66
$PS-59
SPN- 10
10vA
" 25 moo 3
WX 27 noo 7
$PG-34, X 34
$PS-84,67/LN-66
PAK
w1
CVAR
PAR
RAPIER TYPE §
RAPIER TYPE 2
BLIND FIRE
AcQ
CROTALE
MIRADOR 11
MO - 5000
28s-70
LASER GUIDED
GINAFFE
ROLAND
HPOR- 16
AAA ST TYPE 1
AAA ST TYPE 2
AAA ST TYPE 3
AMA SR TYPE &
AAA SPMM TYPE §
AMA ST™M TYPE &
WItE
AAA 3SMN
SUPER FLEDERMS
15U-23-4
2s5u-x
GEPARD 3ISMM
SIEMmS
NPOR- 12

N O oanon aonn

(2 X 2]

mmm

GROLP 8

T 1CONDEROGA
SPY- 1A/MK-90
$PG-9, SPQ-9A
§pS-5S
VIRGINIA
$PG-518-D
$PG-S56
$PG-60
$PS-40
SPRUANCE
IPOTAS MK23
CMARLES ADAMS
SPG-S3A-F
$Ps-39
VICHITA
ARLEIGH BURKE
OLIVER HAZARD
MK-92 CAS
KK-92 STiR
TARAVA
$PS-528
0sA 11
?
?
CHARLEE |1
OSCAR
GEN PATROL BOAT
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F-14D WEAPON LIBRARY

TACTS MODEL

AVAILABLE OWNSHIP WEATON
3 TO AIR MISSILES

AIM-7F/M YES YES
AIM-9H YES
AIM-9L YES
AIM-9M YES
AIN-54C YES
AIN-120

AA-2D YES
AA-6D ACRID

AA-7 (AA-7A/C/D) YES
AA-8 APHID YES
AA-9 AMOS YES
AA-10A YES
AA-10C YES
AA-10E

AA-11

M550 MAGIC 1 YES
M550 MAGIC 11

M530 SUPER D

AAAM

ASRAAM

AA-10B ALAMO YES

YES
YES
YES
YES

{R TO AIR GUNS

20 MM M61Al YES YES

AA GUNS

130 MM

114 MM

100 MM

76.2MM

57 MM YES
50 MM

45 MM

40 MM

37 MM

35 MM

30 MM

25 M

20 MM

CIWS PHALANX
16 INCH

5 INCH
Z5U-23-4
ADGM- 610

57 MM (MUFF COB) YES
GEPARD 135 MM

YES

Encl (&)
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F-14D WEAPON ALLOCATION

TACTS MODEL

AVALILABLE OWNSHIP WEAPON
TO SURFACE MISSILES

AGM-84A/C/D HARPOON YES
AGM-88 HARM YES
AGM-65E/F MAVERICK YES
AGM-45A/B SHRIKE YES
AGM-123A SKIPIPER 11

AS-4 KITCHEN

AS-5 KELT

AS-6 KINGFISH

AS-11

EXOCET

FACE TO SURFACE MISSILES
TOMAHAWK
SS-N-2A/B/C
$S-N-3B
$S-N-9
SS-N-10
$S-N-11
$S-N-12
SS-N-14
$S-N-19
$S-N-22
S I LKWORM
CSS-N-2
CSS-N-1
SEAKILLER SSM
HARPOON

E-2
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F-14D WEAPON ALLOCATION

TACTS MODEL

AVAILABLE OWNSHIP WEAPON
IFACE TO AIR MISSILES

SA-2E YES
SA-3 YES
SA-6B YES
SA-8B YES
SA-10

SA-11

SA-12

SA-16

SA-5 YES
SA-13

RAPIER YES
CROTALE

SH-2ER

SM- ZMR

PATRIOT

SM-1MR

SEA SPARROW

SA-2F YES
SA-14

SA-9 YES
SA-X-15

RBS-70

ROLAND

SEACAT

SEA WOLF

E-3
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ADDITIONAL A-6F WEATFON LIBRARY

TACTS MODEL

AVAILABLE OWNSHIP WEAPON

1 TO SURFACE MISSILES ,
AGM-B84A/C/D HARPOON YES YES
AGM-88 HARM YES YES
AGM-65E/F MAVLRICK YES YES
AGM-45A/B SHRIKE YES YES
AGM-123A SKIPPER 1I YES YES

TACTS MODEL
AVAILABLE OWNSHIP WEAFON

ONANCE
MK-81 YES YES
MK-82 YES YES
MK-83 BSU-85B YES YES
MK-83 YES YES
MK-84 YES YES
MK-76 YES YES
MK-106 YES YES
B-57 YES YES
BDU-20,/C YES YES
B-61 YES YES
BDU-36/C YES YES
CBU-59/B APAM YES YES
CPU-72B FAE I YES YES
CBU-78/B GATOR YES YES
CBU-88 SMOKEYE YES YES
GBU-10 C/B MK84 LGB YES YES
GBU-12 B MK82 LGB YES YES
GBU-16 B MK83 LGB YES YES
MK-25 MINE YES YES
MK-36 DST YES YES
MK-40 DST YES YES
MK-41 DST YES YES
MK-52 MINE YES YES
MK-5S MINE YES YES
MK-56 MINE YES YES
MK-60 MINE YES YES
MK-62 MINE YES YES
MX-63 MINE YES YES
MK-64 HINE YES YES
MK-65 QUICKSTRIKE MINE YES YES
MK-58 MARINE MARKER YES YES
MK-77 NAPAIM YES YES
MK-20 ROCKEYE 11 YES YES
BDU-3301B YES YES
BDU-15/B YES YES
BDU-48/B YES YES
LAU-10 5" FFAR YES YES
LAU-61 2.75" FFAR YES YES
LAU-68 2.75" FFAR YES YES

E4
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A-6E SWIP WEAPON ALLOCATION

TACTS MODEL

AVAILABLE OWNSHIP WEAPON
AIR TO SURFACE MISSILES
TACIT RAINBOW NOT CURRENTLY YES
WALLEYE NOT CURRENTLY YES
SLAM NOT CURRENTLY YES
E-5
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APPENDIX C
F-14D TRAINER
REQUEST FOR PROPOSAL

OWNSHIP FIDELITY REQUIREMENTS
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- o -

T.1.5.2 Tolerances. Unless othervice scecified. the
toler-zs-cex herein shall apply throuohout the entire ranoe of creraticn of
the de-ion basis aircraft regardleses of whether the range can te
cons.dered nermal or abnormal. The teolerance shall applv to desion besis
aircraft data in the fellowing order of preference:

(&) Directlv measured aircreft flioght test data.

(b) Corrected/normaliced flioht tecst data.

(c) Date ertracted from teszt estand and wind tunnel tests.
(d) Analytical data.

Unlecss otherwise specified. the tcierance figures shall be construsc
to mear plus or minus values.  The teclerances shall be aprliceble et eny
place the values mav be read: i.e.. at the computer, I0CE, trainee stztion,
etc. 1n cecec where the eccuracv of the cperationel aircraft instrument
or indicator itc lesz than the telerance scecified. the ooerational
aircraft instrument eccuracy chall be the tolerance for that instrument

but rct for the related csrameoter,

Z.1.8.7.1 Gerneral. Ferformance characteristics of the decsion
az1z eircraft nct cocvered by esnecific teolerance thall be eszipred the
§cllcwirng general tolerarces withirn which the tre1ne' ‘hal‘ cce-ate. The

general tcoclerence ehzll be aprlicéetle to the particular ‘perameter

invelved, &= provides in or derived from the aercdynamic d&ate.
(a) Totel mass 1 percent.

(b Moments of inertia 1 percent or 0.1 percent of maimum
velue whichever is oreszter.

(c) Attitude Accuracy 1 Deqree.
(d) é6ttitude Resolution .1 Dearee.
te) Other S percent
T.1.9.7.2 Curve Slope. The curve siore of a trainer performence

vrve chell be within 2 10 percent (of same eion) of the curve slope of
he corresponding trainer criteria curve at all pointe where the criteria
arve ie continuous unless otherwise specified herein.

E—
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2.1.9.3.5 Control Bvystem Yolerances. A1l force and moment
characteristics ghall be measure
application. Control stict and ru
the position of those mec

d at the pilot’s nominal point of
dder pedal positions shall be.de#ined as
hanical elements normally in contact with the

pilot.
(a) Surface deflections vs control 0.5 deqree
deflection
, - .
percent or ¥ pound.
(b) Control force vs control = ¥ is areater.
deflection whichever 18 C
(c) Ereakout plus friction force 't pound
(d) Friction band % pound
(e) Free play 0,10 inch,
(f) Time for operation of trim S percent.
system, flap &actuation.
speed brale actuation, etc.
(g) Damping ratio 0,05
(h) Damped natural frequency 10 percent
(i) Amplitude response 10 percent
J.1.2.7.4 Flyinag QOualitiez Telerances. -
{a) Steadv state trim points:
(1) Anole of attacl vs trim 0.5 unit angle of attack
airspeed
(Z) Control deflection ve trim 10 percent or 1 degree which-
airspeed ever is qreater
(Z) Trim surface deflection 10 percent or 1 degree which-
indication ves airspeed ever is ogreater
(4) Aprrosch speed vs gross 1 knots IAS
(Dptimum ADA)
(b) Longitudinal trim changes due to thrust chances and activation

of appurtenances: during appurtenance activation (e.g.. lending
gesr. wing fleps, speed brakes., wing sweepn). All changes must
exhibit the same sign es the criteria data.

(1) Control position change 0.5 degree

() Control 4orce change 1 pound or 10 percent
whichever is greater

(Z) Fitch angle change 1 deoree

(4) Angle of attach change 1 degree




(c)

d)

(e)

L)

s

(&)
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Altitude change

Airspeed vs chanoe

Static longitudinal stability:

(1)

(2)

(3

(3)

Dvnamic leorngitudinal
(1

()

()

Cortrol deflection vs
aircspeed

Surface deflection ve
eirspeed

Control force ve airspeerd

Anale of attacl ve
dircsneed

stabilitv:e

Dampaing ratio

Undzmped mnaturel frequencwy

Amplitude response

Lezser of 10 feet or 10
percent of total charge in
altitude

Lesser o S }1AS or 10

pgrcent of total chanosz in
airspeed

0.5 degree
0.5 degree or 10 percent
whichever ig greater

0.5 pound or 10 percent
whithever ie greater

G.T unit angle of attech

0,05

10 percent

1¢ percent

Maneuvering longitudinal stability:

(1)

(2

>

(4)

ctich
nor mal

force per unit
acceleration

Contreol deflection vs
normal ezceleration

Angle of attach ve normal
acceleration

Surface deflection vs
actceleration

10 percent or 1 1b

.5 degree or 10 percert.
whichever ie greater

-

¢.S degree or {0 perrcent.

whichever ie greater

0.5 degree or 10 percent.
whichever ie greater

Zteatic lateral directional etability:

Lateral control deflection
ve sideslip angle

Lateral control force ve
sidecslip angle

Lateral surface deflectione

ve sideslip angle

0.5 degree or
whichever

10 percent,
is grester

i pound or 10 percent,
whichever is greater

0.5 deqgree or 10 percent,
whichever (s arsasser
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(4) Roll angle vs sideslip 1
angle

(S) Directional control
deflection vs eideslip

(&) Directions]l control force
ve sideslip angle

“

.0 dearee or 17 percent.
whichever js grester
0.5 degree or 10 percent,

whichever. i -
angle ever 1s greater

1 pound or 1¢ rercent,
whichever is greater

(@) Dynamic lateral directional stability:

(1) Dutch roll perieod vs
aireneed

10 percent

() LCu*tch roll damping ve 0,08
e1r speed
) Fzil to sideslip ratio 10 percent

(4) Sideslip an3le ve time

) Spiral etetility:

Roll arple ve time

(1) Lateral control effectiveness:
(1) Foll angle vs time
(2) Sideclip angle ve time
(Z) Roll rate vs time
(4) Feoll mode time constant
(3) Engirme Out Flving Qualities:
(1) Minimum Contrel Airspeed

(2) Dvnamic Reeponse to sudden
engine failure (time response

10 percent or 1 degree of
peal amclitude whichever ie
greater

=0 percent and converaesnt or
divergent ae in eircraft

10 percent
10 percent
10 percent

2% percent

3 kts.

1% percent

and magnitude of angular rates)

(1) Stall characteristices (lo0):




[ —

2.1,

(b)

(c)

(d)
(e)

()

NADC-90104~7C

(1) Buffet onset speed vs
gross weight

Stall speed vs gross
weight

(3) Buffet onset angle of
attack

Stall angle of attack

5.3.5

Fuel flow

RFM

RFM vs power lever position

Engine windmilling speed
Engine RFM vg time

Exhaust cas temperature

0il pressure

Thrust

Light off time

Fuel auantity

< knots

< knots

0.5 unit

0.3 unit

Fower Flant Tolerances. -

S percent

o percent

i percent RFM at idle and
greater than 90% RFM: 2
percent elsewhere

i percent RFM

S percent

3 percent from idle teo 75
percent RFM: 1.0 percent

above 7S5 percent FFM and at
idle

S percent

I percent, or 0.3 percent
of mazimum value whichever
is greater

10 percent

% percent

Ferformance Characteristics., -
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(a) Rate of climb S percent or 50 feet per
minute whichever is greater

{b) Level acceleratibn/deceleration % percent
(time and fuel used)

(c) Maximum airspeed 3 knots or 1 percent which-

ever is greater

{(d) Turn 'performance (sustained S percent or 0.1 g@. whichever
and instantaneous) is greater

Je1.5.3.7 Ground Handling Characteristics. -

(a) Heading angle vs time 10 percent

(parameterized against percent
nose gear steering)

(b) Heading angle ve time 10 percent
(parameterized against percent

differential wheel brake
application)

(c) Ground speed vs time 10 percent
(parameterized againet wheel
brake application)

Z.1.3.3.8 Takeoff and Landing Characteristics.
fa) Nosewheel liftoff speed ve agross 2 knots
weight and center of gravity (CB)
position
(b) Takeoff Airspeed 2 knots
{c) Takeoff time 1 sec
(¢) Stooping time 1 sec
(e) FRudder and aileron effective- S kts

ness speeds

107 o+ instantaneous

(f) Distance aircraft value

T.1.5.3.9 System Operation Tolerances., = Unless oth:r?isge
speci;;ed in the detail specification, trainer system tolerances sna&

ae follows:

(a) Hydraulic pressure 100 FS]
(b) Hydraulic transients 1 sec

(c) Electrical indications S percent
(d) Fower (electrical) S percent
(e’ Electrical device load 5 percent
(¢) Extension. retraction times 1% percent

\
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(g)

(h)

(1)

(m)

(n)

(o)

(p)

(qQ)

Z.1.5.3.10
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General time delay (switch to
light warm-up., etc.)

Control force vs control
deflection (Throttles, gear
handle, etc.)

Accumul ator pressure
Actuator response time
Standby compass

Free air temperature

Accelerometer

Coclpit altitude

Gyro horizon indicator
(all a:es)

Turn indicator
Sideslip

Navigation Tolerances.

€hall be as follows:

(a)
(b)
(c)
()
(e)

()

139

(i)

9]

(1)

Relative bearing

Localizer beam location
Localizer beam approach bearing
Glidepath beam location
Glidepath beam angle

Gyro precession rate

Magnetic variation
Field elevation

Signal attenuation vs
distance

Radio beam width

Distance indicator

Radio facility location

10 percent

10 percent

S0 FS1

1 second
3 degrees
2 degrees

O.1a

100 feet

2 degrees

1710 needle width
1/4 ball width

The navigatijon tolerances

2 degrees

1 foot

0.2 degree

10 feet

6 minutes of arc

2% percent, or 2 degrees :

hour. whichever is less
Q.] degrees

10 feet
2% percent mazimum range
20 percent

0.5 miles

0.1 mile
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3.1.5.4 Data, - Trainer design criteria shall be derived from
F-14D/A~&tF data and other data sources as mayv be necgssary.

3.1.5.9 Scenarios. -~ The suite training mission shall be
accomplished through training scenarios. Training scenarios shall be
either automated or lnstructor/Operator controlled as specified herein.

3.1.5.9.1 Automated Scenarios. — Automated (canned) scenarios
shall provide totally preprogrammed training missions. All inputs usually
required from an instructor/operator to conduct an individual training
scenario (e.g. initial conditions, malfunctions, navigational facilities,
etc.) shall be preprogrammed to occur when specified parame-ters are met.
1t shall be possible, via the 10S or the off-line work station. to
construct individual preprogrammed (canned) training scenarios and store
them on a disc (system or floppy) to be utilized at a future date. All

features available to an instruc-tor/operator during free-flight shall be
capable of prepro-gramming for incorporation into an automated scenario.
Fifteen (15) complete scenarics shall be provided and shall be available
for selection and activation from the system disc at any time.

F.1.5.5.2 instructor/Operator Controlled Scenario. - The 105
control station shall provide the capability of tailoring an ezercise to
meet the needs of the individual trainee. The train-ing scenarios shall be
under the positive control of an instructor/ operator who will be located
at the 10S. The trainer shall provide the capabilities to permit




