Aa® 0 0 “dut A W0 et 06 06 Gt At Gal - 4 e Bm e o
! A R T R N A Y X a N WL M N W Vg " - - VWU N ht s, o . 4%, et =pd RN DA

b=

i AD-A195 201 OTIC FILE copy :
:‘ 3
e ]
. _DTIC_ :

g AIR COMMAND

AND

' STAFF COLLEGE

pr e

F & U ]

=
-~

y
& 3
. STUDENT REPORT )
e LANTIRN SIMULATOR TRAINING h
) IN THE F-16C

Py
H MAJOR MICHAEL L. HAUSER 88-1175 .
& “e . . ”” &
: insights into tomorrow :

) & ]
|
-
O e v 5

G A4

=
fo

DISTAIBUTION STATEMENT &
N Approved for public releasel
! Distribution Ualimited  ».

e e o -

N st \
1

OO

C e P S A W Y Ty W W W W W W W W LE"L I ] T T AT M BT " W™ T A " . T ® AT "k tmcemN . w. e
-~ S : ~ Y PR N P V) AN W * R I LS U .
:' o .‘? -’:: i\‘:.\ f-‘-S: Lo x':‘ Wl )R‘ ', l':r_f LfL&*y,“A_‘ bf A} :}L)A.L\.L{A-‘.;ﬂﬁm"- -“f:_': L"A.\-A.'.A.':L';- w




L SN AV N O T

L AATA AR 2l G4 g e 8 BT Sty 7

Y

»

{

’

DISCLAIMER :

’

The views and conclusions expressed in this :

document are those of the author. They are 4

not intended and should not be thought to !_

represent official 1ideas, attitudes, or ;

policies of any agency of the United States .
Government. The author has not had special

access to official information or ideas and
has employed only open-source material
available to any writer on this subject.

This document is the property of the United
States Government. It is available for
distribution to the general public. A loan
copy of the document may be obtained from the
Air University 1Interlibrary Loan Service
(AUL/LDEX, Maxwell AFB, Alabama, 36112-5564)
or the Defense Technical Information Center.
Request must include the author's name and
complete title of the study.

This document may be reproduced for use in
other research reports or educational pursuits
contingent upon the following stipulations:

- Reproduction rights do not extend to
any copyrighted material that may be contained
in the research report.

- All reproduced copies must contain the

following credit line: "Reprinted by
permission of the Air Command and Staff
College."

- All reproduced copies must contain the
name(s) of the report's author(s).

- 1If format modification is necessary to
better serve the user's needs, adjustments may
be made to this report--this authorization
does not extend to copyrighted information or

material. The following statement must
accompany the modified document: "Adapted
from Air Command and Staff College Research
Report (number) entitled (title)

_- by (author)." —

- This notice must be included with any
reproduced or adapted portions of this
document.

S Y -.4'.—"5“-""1"\:-'- {
s
" V%%, o.h.-l..



.................

. K
L ]
y
5 "
Ay v
K v
3 '
’ 3
7 K
- :
[+ ,
A 3
] 3
: ¢
' ]
: REPORT NUMBER 3s-1175 .
- TITLE LANTIRN SIMULATOR TRAINING IN THE F-16C ;
: ‘
v
AUTHOR(S) MAJOR MICHAEL L. HAUSER, USAF

FACULTY ADVISOR 17 coL FREDERICK E. BASSETT, ACSC/EDJ

SPONSOR AJOR JOHN J. MOFFATT, DET 1 444UOPS SQ/OTD 3

Submitted to the faculty in partial fulfillment of
requirements for graduation. e

AIR COMMAND AND STAFF COLLEGE N
AIR UNIVERSITY
MAXWELL AFB, AL 36112-5542

-

»
[

LS R L AN AN L DR A S L I S
B S T \ N
g% ‘LMA& f::f.‘i} -‘.\Q‘_‘h'}-'} ,d"}-‘}.".\ d




W IO U U W W R R T R T R Y A I T TR T e a7 Boind b b Sl it TS b et At re” ARE AR R R
)
)
]
P ' SE ATIOR OF THIS PAGE
#
' Form Approved
b REPORT DOCUMENTATION PAGE OMB No. 0704-0188
.:: 1a. REPORT SECURITY CLASSIFICATION 1b. RESTRICTIVE MARKINGS
: UNCLASSIFIED
2a. SECURITY CLASSIFICATION AUTHORITY 3 DISTRIBUTION/ AVAILABILITY OF REPORT
.. STATEMENT
» 2b. DECLASSIFICATION / DOWNGRADING SCHEDULE Approved for ?ubl«€ r'cleaso,
N Distribution is unlimited.
oy 4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)
‘ L}
’ 88-1175
6a. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL | 7a. NAME OF MONITORING ORGANIZATION
. (if applicable)
o ACSC/EDC
il 6¢c. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code)
v,
Maxwell AFB AL 36112-5542
> Ba. NAME OF FUNDING / SPONSORING 8b. OFFICE SYMBOL | 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
. ORGANIZATION (If applicable)
D
: 8c. ADDRESS (City, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS
~ PROGRAM PROJECT TASK WORK UNIT
ELEMENT NO. ]} NO. NO IACCESSION NO.
1 . 11. TITLE (Include Security Classification)
Y
o LANTIRN SIMULATOR TRAINING IN THE P-16C (U)
g 12. PERSONAL AUTHOR(S)
‘ Hauser, Michael L., Major, USAF
. 13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) |15. PAGE COUNT
o FROM TO 1988 April 50
: 16. SUPPLEMENTARY NOTATION
k.
%
N 17. COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
., FIELD GROUP SUB-GROUP
B
4§ N 19. ABSTRACT (Continue on reverse if necessary and identify by block number)
[
- The LANTIRN system was built to allow low level night operations in
the F-16C and F-15E. Because the system is so complex, a thorough
. simulator training program is required to develop pilot proficiency
h and minimize the inherent training hazards. This paper details
. such a training program for the F-16C and explains the thought
N process used in the development of the program.
v
i
LY
A
5
&)
5]
N
20. DISTRIBUTION / AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION
J O uncuassifeorunumiTeo G Same AS RPT. L] DTIC USERS UNCLASSIFIED
"W 22a NAME OF RESPONSIBLE INDIVIDUAL 22b. TELEPHONE (Include Area Code) | 22c. OFFICE SYMBOL
,’g: L_ACSC/EDC _Maxwell AFEB AL 36112-5542 (205) 293-2867
j: DD form 1473, JUN 86 Previous editions are obsolete. SECURITY CLASSIFICATION OF THIS PAGE
kX UNCLASSIFIED
M
)
'

O e N N Y e e A G




S NR AN akd aUAY . ’
9 T TG e v BR. gac maw gar U » v Y AV BaT Sa¢ o qat guv gon 4 _gad ® Aav ol ).t

b S SRR WA AL QAL A RASE LA LA E 0" L iC ot R0 a0 AL AL SN R PSS A e A A N 09 a0t e i At afe o Aah a0y S it ate

- - e

S PREFACE = S ——

-
Pl o I S

CE_® X ¥

g The cover of darkness and weather has long been a
. sanctuary for ground forces agalnst air attack. The need
* to deny this sanctuary to the enemy has led to the develop-
ment of night fighting equipment designed to work below the
weather, The LANTIRN system for tactical fighter aircraft Ny
" will soon be giving this great capabllity to Alr Force F-15E ~
>, and F-16C tactical tighter units. Unfortunately, tralning
with this equipment can be extremely hazardous because of
the complexity of the mission and the proximity of the ground. R
This paper details a simulator tralning program for the
> LANTIRN-equipped F~16C. The training missions outlined in )
N the Appendix will be incorporated into the LANTIRN training ).
B program now being developed at Luke Alr Force Base. These
' simulator tralining missions will help to train an F-16C pilot
for the rigors of his mission while managing the risks associa-~ b
ted with this sophistlcated weapons system,

Speclal thanks 1s due to Major John J. Moffatt of the

444y Operations Squadron, Detachment 1, at Luke Air Force

) Base. His timely assistance and endless supply of information

v about a totally new system made the project considerably less
complex. Also, Lt Col Frederick E. Bassett of the Air Command

N and Staff College served as a pathfinder 1n the completion S

of this paper. Without his keen insight and helpful c¢criticism,

this rroject would have lacked the tactical orientation that

is so vital to effective fighter training.
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United States Ailr Force Academy in 1976 with a degree in

e Computer Science. After pillot tralining at Williams AFB,

:, Arizona, ne entered F-4 training at Homestead AFB, Florida.,
o and went on to an assignment at Hahn AB, West Germany, in
Y 1978. Whille in Germany, Major Hauser served as an instructor
> pilot and flight examiner in the F-4E and later, the F-16A
o aircraft. In 1983 he was assigned as an instructor pilot
I in the F-16A at Luke AFR, Arizona. At Luke, he received a
N Masters in Business Administration and was selected to be
9 onc of the first four instructor pilots in the new F=16C

:{ tactical Tighter. Responsible for the development of

- academic training for this new alrcraft, Major Hauser designed
E a program that was used to train all F-16C pilots for the
o United States and four foreign countrles. For his work in
[ the F-16C program, Major Hauser was chosen as the 1985

“o Instructor Pilot of the Year for the 58th Tactical Training
o Wing.
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Chapter One

INTRODUCTION

The cover of darkness and weather have traditionxlly
had a severe impact on the abilities of air forces to wage
war. Although past conflicte have seen the limited use of
air power at night and in the weather, the modern high
threat battlefield has driven air power into the low
altitude structure where night or poor weather operations
are extremely hazardous. Modern, capable air defense
weapons have given the enemy the ability to use darkness and
poor weather as valuable counters to the great capabilities
of modern fighter aircraft. The ability to move troops and
supplies without danger of air attack is a tremendous
advantage on the battlefield, requiring the United States to
take steps to equip its fighter and attack aircraft with
systems that will allow effective air operations in the luow
altitude environment at night or under the weather. One of
these systems is LANTIRN, Low Altitude Navigation and
Targeting Infrared System for Night. LANTIRN is designed to
be used on the F-1SE and F-16C. s

Even with the sophisticated LANTIRN system, a pilot is
taced with an extremely demanding operating environment.
Flying a fighter at low altitude can be a hazard even during
ideal weather conditions in the dartime, but the task
loadings during a low altitude night mission in limited
visibility against a complex threat array can be extreme. A
pilot must be trained to a high proficiency level to prevent
loss of the aircraft to ground impact or hostile
anti-aircraft fire. Unfortunately, training for this
environment can be hazardous, and the type of training that
must be accomplished could lead to high training losses.

The answer is to use a specially designed simulator coupled
with an effective training program to take the pilot from
entry level skills to proficiency in all facets of LANTIRN
operation, This paper will discuss such & training program
for the F-14C. I will cover the operation of the LANTIRN
system, the training requirements that the simulator program

1
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must meet, and the specific training events that will be
used to teach an F-146C pilot how to use the LANTIRN system
to effectively deliver his ordnance in poor weather or at
night against a hostile threat array. The actual simulator
missions are contained in Appendix A.
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Chapter Two

OVERVIEW OF THE LANTIRN SYSTEM AND TRAINING REQUIREMENTS

L QLU S Y

The LANTIRN srystem consists of two pods that mount on
special fuselage stations on the F~18C. The first pod is
the Navigation Pod. It utilizes two internal systems, the
Forward Looking Infrared srstem, or FLIR, and the Terrain
Following Radar system, or TFR. The FLIR portion of the
Navigation Pod is designed (o passively detect infrared
energy (1:5) and convert it to a television-liKe display for
the pilot. (2:2> This display is located directly in front
of the pilot‘s head and is called the Head’s Up Display, or
) - HUD. The HUD FLIR display looks like a normal dartime
- television image of the terrain in front of the pilot.
> The TFR srystem complements the FLIR s»stem by using radar to
! detect the actual terrain contour and determine flight path

guidance information. <(2:2) This guidance information can
. be coupled directly to the aircraft autopilot for automat:
terrain following or provided as a set of symbols
» super imposed on the FLIR picture in the Head’s Up Displar to
3 allow the pilot to fly it manually. With both the TFR and
FLIR information displared litera'ly right in front of his
eres, an F-16 pilot can fly the aircraft at extremely» low
, altitudes at night or under the weather and still Keep his
head up to observe threats or other hazards to flight.

£y

: The other Key element of the LANTIRN ¢, . iem is the

: Targeting Pod. LikKe the Navigation Pod, it mounts on a

\ special fuselage station on the F-146. Its purpose is to

' detect targets through their infrared emis [ .ns and allow
the pilot to direct his weapons against the targets he
selects. Like the Navigation Pod, the Targeting Pod
displars a television-likKe picture of the target tc the
pilot, but this information is not shown on the Head’s Up
. Display in front of the pilot’s eyes. Instead, it is

- displared on cne of two television screens in the cockpit.
" (2:2) The Targeting Pod has two different displars, Wide
Field of View (WFOV> and Narrow Field of View (NFOV). WFOV
gives the pilot a larger area to examine than NFOV and is

3
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used mainly for detecting targets. NFOV is a more maanified
display that the pilot uses to lock the aircraft and weapan
sensors to the target for weapons delivery., (2:2)
Additionally, the Targeting Pod incorporates a laser that
can be used to increase weapons delivery accuracy, if
desired. (2:2) QOverall, then, the Targeting Pod is a very
sophisticated device that has the potential to demand a
larqge share of the pilot‘s attention.

Because the F-1é is a single-seat fighter, the Air
Force tasked the aircraft designers to build a cockpit that
would allow a pilot to etficiently manage the complex
LANTIRN system. The resulting F-186C cockpit is very
different from that built for earlier models of the
aircraft. Basically, all critical mission switches and
controls were moved up into an integrated panel located just
below the Head’s Up display to allow easy in—-flight access.
The Head’s Up Display was made wider to give the pilot a
bigger, more comprehensive display. To accomodate the
radar, weapons, test, and Targeting Pod displays, the
cocKpit has two television screens located just below the
cockpit glare shield. Critical controls are located on
buttons immediately adjacent to these television screens,
Qiving the pilot immediate access to the switches he needs
to do the job. Ewven with the resultant excellent cockpit
tavout, however, the LANTIRN F-14C pilot has & heavy cockpit
workload. He has to fl1»y the aircraft with reference to the
Navigation Pod information, or at least monitor aircraft
performance when certain automatic pilot modes are used. He
has to select the correct weapone to be used and ensure that
correct arming sequences are followed. He has to operate
the Targeting Pod to ensure that the correct targets are
selected for weapons delivery. And to make matters worse,
he has to do all this in a high threat environment at very
low altitude at night or below the weather.

To help the LANTIRN pilot to be proficient at these
difficult cockpit tasks, Tactical Air Command has developed
concepts to maximize training while minimizing the ricsks
inherent in the LANTIRN flight profiles. First, the
training philosophy to be used in desiqning the csimulator
missions will be to work gradually from simple tasks up to
the complex. (4:9> Second, there will be seven total
simulator missions of one and one-half hours duration to
allow each pilot ample opportunity to learn basic LANTIRN
operation and progress to realistic weapons employment.

(6:3) These missions will be spaced throughout the program
to make them mesh effectively with the actual aircraft
miesions. In other worde, a pilot will fly cne or two
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: simulator missions, advance to the aircraft to apply what he N
;} has learned, then return to the simulator to repeat the y

) cycle. To make the simulator training as realistic and ]

meaningful as possible, the low level routes flown in the
ia simulator will be the same as those flown in the aircraft,

5 and the routes selected will present the pilot with <
- different types of terrain and simulated in-flight )
L visibility ranging from perfect dartime conditions to poor

! weather nighttime. Weapons deliveries will also be »

practiced on each mission and will be designed to

=~ familiarize each pilot with the correct procedures needed to
ot emplor the AGM-65D Imaging Infrared Maverick missile, laser
N guided bombs, and conventional free fall bombs. Finally,

o the enemy threat array will be simulated, giving the pilot
P the opportunity to practice proper countermeasures in the
) low altitude, degraded visibility conditions that can be

’ expected on a typical wartime LANTIRN mission. (7:-) Armed
3 with this simulator training, the LANTIRN pilot will be able '
) to rapidly employ the system in the aircraft. J
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: Chapter Three

[~

o NAVIGATION POD TRAINING

As mentioned earlier, the Navigation Pod is one of the

. Key components of the LANTIRN system. Even though it ic a

complex high-technology device, however, it is designed to
W Keep the pilot’s worklocad to a manageable level., One of the
! Key features of this pod is the Automatic, or AUTO, mode.

The AUTO mode allows the pilot to couple the aircraft
e autopilot to the TFR portion of the Navigation Pod. With
A the AUTO TFR engaged, the system will fly the aircraft at a
preselected altitude above the ground and guide the aircraft
along a preprogrammed low level route. To do this, all a
pilot needs to do is program the low level route into the
aircraft, engage the AUTO TFR, and ensure that the throttle
15 set to maintain the desired airspeed. With this degree
of automation, the pilot is free to do the myriad of other
tasks necessary on a typical combat mission.

- S

The other TFR mode available is the MANUAL mode, which
as its name suggests, requires the pilot to fly the aircraft
manually. To do this, the TFR system puts guidance cues in
the Head's Up Display, and the pilot flies the jet by
following the cues. Even though this sounds relatively
simple, it requires much more attention than the AUTO mode,
as the pilot has to fly, navigate, and still keep up with
the other cockpit duties. The obvious result is that the
pilot hae a higher cockpit workleoad.

< (NP,

L o o

One other eventuality that must be addressed is

. training a pilot to cope with Navigation Pod malfunctians.
Al though the system is expected to follow the high

o reliability standards already enjored in the F-14C
community, no system works perfectly one hundred percent of
R ., the time. Unfortunately, probleme with this system can be
b especially hazardous because the normal mission profile
involves flight at low altitude in poor weather at night.
The bottom line is that any simulator training program needs
te allow an upgrading piloct to see the expected failure

é
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modes and learn to cope with them in the safety of the
0 simulatoer.

My approach to Navigation Pod training can be seen in
[ , the Simulator Missions contained in Appendix A. However,

- for eace of reading I have summarized the Navigation Fod v,
N training 1n Table 1. The seven simulator missions are N
v rumbered 0-1 through Q0-7, following the TAC method of )
. labeling simulator missions. ("0" stands for OFT, or :
) Operational Flight Trainer, which is how the simulator is

) referred to in TAC training materials.? As the table g

illustrates, the building bltock approach is used throughout,
To begin with, a student’s first mission is in the daytime.
His first exposure to the Navigation Pod is an introduction
" to the easier AUTO mode, and halfway through the low level 7
training route he transitions toc the more difficult MANUAL
mode. In addition, his first experience with the MANUAL

b mode includes a2 look at all the warnings that the mode will »
O display if system limitations are exceeded. The first ]
1 mission is planned to be flown at 500 feet, a proficiency

) level that an upgrading pilot will have prior to course

A erntry <4:3)., Next, the weather will be clear, and the =

terrain will be relatively level. To do this, 1 have
selected low level route VR 223, which is one of the more

; common training routes flown to the LuKe gunnery range
-
Ld
: {Tdme ot Day}'ATtltude‘TTerrann } Weather { Mode { ;
: o | | | | AUTO & |
[ : —1{ Daytime : 500 +t : Level : Clear } MANUAL :
- I~ | I |I~TU00” Cgl ADTO & |
- ‘ —2‘ Daytime : 200 +t 1 Level 1 4 NM Uis‘ UPDATES‘ \
) =1 | | | 5007 Tg! TANDAL | ,
N 10-31 Daytime I 200 ft | Varied | 4 NM Visl| & ] )
N 1_ | ] | | JUPDATES | ‘
A i) | } ! I"AUTD & | .
A :0—4} Night % 500 +t : Varied i Clear ‘FAILURES: N
N 1~ [ | |~ T0007 Tg!ADTO, ! 3
. 10-S1 Night | 500 ft | Varied | 4 NM Vis|REVERT | ¢
b ! 1 1 170 MAN_ |
3 ! ] ! ) |~ 500" Cg! |
A, :0—6% Night = 200 ft } Varied 1 4 NM Uis‘ CHOICE : :
¥ I~ [ | —) 5007 Lg) |
. :0-7: Night : 200 +t } Varied : 4 NM Vls: CHOICE :
» S
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ﬁ Table 1: Flow of Training for the Navigation Pod N
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complex., This route is depicted in Appendix B. Note that :
there are some mountains along the route, but there are lang Z«
stretches of level terrain. 1 have personally flown this Y
route a large number of times, and my own instructor W4
. X o
experience has shown it to be an excellent route for Y
training students at an entry level. \ﬁ
o
The next step up the training ladder finds the student Ny

on Mission 0-2 employing the Navigation Pod in the AUTO ;'
mode, but this time his task loading is increased slightly; =1
he must also perform updates to the inertial navigation :{
system (INS) and the Fire Control Computer (FCC); thece are :}f
both Key parts of the weapons delivery system. The INS ui
updates are called "fixes" and the FCC is updated via an N
altitude calibration, abbreviated ACAL. The ACAL is done to Lt
ensure that the FCC has the correct altitude information to b
use in weapons delivery computations., Additionally, the h;
pilot is tasked to step his altitude from five hundred feet ;v
above the ground to two hundred feet, an altitude expected o
to be used on operational missions. (4:13) He is still .t
flying in daytime conditions, but I have added a relatively u
low cloud ceiling of one thousand feet above the ground. ?
This should not be too challenging, as it is still eight &
hundred feet above the planned flight altitude, and it is -
over the same route he flew on the previous mission. [ have o
also cut the visibility down from unrestricted tc four }ﬂ
nautical miles, a value I Know from experience to simulate Y
degraded European visual conditions. Querall, then, the ’
student is challenged more than on his first mission, but ;'
the proficiency level expected of him should be attainable. x
The third mission finds the pilot employing the MANUAL yl

mode and performing the same updates practiced on the N
previous mission. By this time he chould have some Y
proficiency with the Navigation Pod, and flying the aircraft A
and performing these updates is a reasonable increase in 3
task loading. He is still flying the aircraft in dartime :;
conditions at two hundred feet above the ground, but I have N
decreacsed the cloud ceiling ta five hundred feet, simulating e
the degraded conditions a pilot is likely to encounter on a i'
combat mission. The visibility remains at four miles, 3=
however, because I have found the visual simulation tc be ﬁ:
somewhat unrealistic with settings below this value; jc
consequently, this is the lowest setting used on any J:
simulater mission. Note that the terrain has been changed. d

Ty 3

)

The pilot will f1y low level route VYR 245 (depicted in
Appendix C), which has stretches of both level terrain and
mountainous rough terrain. This will challenge the pilot an

2

increment more than the previous mission, but he will <till -ﬁ
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be flying one of the routes that will be used in the actual f,
¢ aircraft missions.

Micgsion 0-4 finds the upgrading pilot on his first
night mission. Because the daytime visual cues are now i
gone, the weather has been set back to clear conditions and
¢ the planned flight altitude is back to five hundred feet
above the ground. For his first night work, he is back on ¥
the relatively level terrain of route VR 223, and he is back
on the simpler AUTO mode. However, he will be tasked to
. perform the updates he has seen twice before, and the
z instructor will introduce some TFR failures for him to deal
) with. Thus, pilot tasking is relaxed in weather, terrain, 4
y and enroute altitude, but his expected greater proficiency
P with the system is a basis for introducing some system
degradation.

The second and third night missions follow the general J
fiow of the second and third daytime missions. The weather )
ie progressively lowered to the same degraded settings used ’
in the daytime missions, and the enroute altitude is lowered
to two hundred feet on the third night mission. This is not
as rapid a stepdown as was done in the day missions, but the
pilot is more heavily tasked on Mission 0-5 by having to
recognize a system malfunction that requires him to
transition to the more demanding MANUAL operation.
Commensurate with his increasing proficiency with the
syctem, he ic transitioned more rapidiy to the varied
terrain of route VR 245. Also, on Mission 0-6 he is allowed
to choose whether he uses the AUTO mode or the MANUAL mode.
I have included this choice because at the time of this
y writing there is no field experience with the AUTO mode, and

' 1 anticipate that there may be times when it is better to
" use cne mode over the other. My own experience with early
training in the F~16C indicates that it is prudent to design v
these cptions in from the beginning. ,
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The tast training mission is designed to be a
consclidation of the zkills the pilot has learned on the .
previous six missions. As much as possible, 0-7 is designed X
to be a realistic combat mission from beginning to end. The
mission 15 flown in poor weather at night and at very low ;
altitude. The terrain is varied, and even though it is a '
route the pilot has flown before, he will be challenged by a N
capable threat array, as we will see later. This mission it
will be a good measure of how well the upgrading pilot has -3
learned the capabilities of the Navigation Pod.
Satisfactory performance on this demanding profile will .
indicate that he is ready for greater challenges in the
actual aircraft, \J
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Chapter Four

TARGETING POD TRAINING

A pilot learning to use the LANTIRN system will rapidly
discover how important the Navigation Pod is to mission
success, as it guides him below the weather and allows him
to find the target area in challenging visual conditions.
However, finding a pinpoint target and bringing ordnance to
bear on it requires a bit more precision. To handle this
chore, the Targeting Pod comes into play. Like the
Navigation Pod, it utilizes infrarsd detectors to display a
selected area on the ground, but it has the added ability to
present a magnified image for closer pilot examination. As
discussed earlier, the Targeting Pod has two different
displars, Wide Field of View (WFOV) and Narrow Field of View
(NFOVY. WFOV is used to display the target area, and NFQV
gives the pilot a magnified image. Unlike the Navigation
Pod displays, however, Targeting Pod images are displayed on
a separate cockpit television screen. As a result, the
pilot has to use the Head’s Up Display in front of his eves
to use the Navigation Pod information, but he has to look in
a different place for the Targeting Pod information.
Clearly, there is a high potential to overtask the pilot.
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As was the case with Navigation Pod training, Targeting
Pod training is designed to tead the pilot gradually from
the simple tasks to the more challenging ones. This teaches
him to effectively manage his cockpit duties to prevent
overtasking. Also, this program will only teach the more
basic uses of the Targeting Podj the Navigation Pod will
receive the most emphasis. (8:-) Table 2 (next page) is a
summary of the training approach I have used with the
Targeting Pod; it repeats the information found in the
actual mission outlines in Appendix A. As the table shows,
the first simulator mission does not include any Targeting
Pod training. My reason for this is that the Targeting Pod
is meant to complement the Navigation Pod; consequently, the
pilot needs to be familiar with the Navigation Pod before he
tackles the Targeting Pod. In the same light, the
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Navigation Pod requires more training time early in the
program to allow the pilot to familiarize himself with the
AUTO and MANUAL modes. As a result, there is insuffucient

gimulator time in the first mission to allow any training in

the Targeting Pod System. However, there is ample time to
incorporate this training on later missions where the
pilot’s increasing proficiency wih the Navigation Pod will
allow him to learn the Targeting Pod system more
efficient),.

! ITime of Dayl Function Performed |
| i i |
! I I !
10-11 Daytime ! None |
! ! | i
1 { | -System Updates (AUTO TFR) ]
10-21 Dartime i-Level CCIP, 30 Degree CCIP, and Toss |
) [ |__Deliveries [
I | | -System Updates (MANUAL TFR) 1
10-3! Daytime I-Basic AGM-65 Deliveries |
I I 1 I
! | | -System Updates (AUTO TFR) i
10-41 Night | -CCRP level and Toss deliveries, I
1 I |__Level and 30 Degree CCIP |
1 | |-Level CCIP, 30 Degree CCIP, and Toss !
10-51 Night } Deliveries |
! | { J
i f |-Target detection to AGM-45 deliveriesl
I0-61 Night | -Armed recce to detect and attack |
I | | __moving around targets i
| I 1-System updates as required |
10-71 Night | -Weapon delivery and armed recce at I
i l 1

| pilot‘’s discretion

Table 2: Flow of Training for the Targeting Pod

Mission 0-2 is the pilot's first look at the Targeting

Pod. Because his inexperience with this system will demand

a bit more attention, I have his first Targeting Pod work
done on the low level route with the Navigation Pod in the
AUTO TFR mode. Remember that the AUTO TFR mode flies the

aircraft at the desired altitude and over the planned ground

track with the pilot's main duties being to simply monitor
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the system and have the throttle set to hold the desired
airspeed. Consequently, the pilot will be able to devote a
large amount of his attention to the Targeting Pod and the
steps he needs to follow to perform simple system updates.
Once he arrives at the gunnery range, the Targeting Fod is
brought gradually into the pilot‘s training. His first use
is a level weapons delivery, which by its nature is simple.
In the same way, he uses the simplest weapons delivery mode,
Continuously Computed Impact Point, or CCIP. An F-16 pilot
selected for LANTIRN training will be very familiar with
level CCIP deliveries because of his earlier training, and
he will be able to easily incorporate Targeting Pod
functions with this simple training event. Note also that
he is on his second daytime mission, with weather that is
not severely degraded. From thie initial familiarization
with the Targeting Pod, he moves to a dive bomb delivery
using a slightly more difficult thirty degree dive angle.
Finally, he uses the system to perform a toss delivery,
which again is slightly more challenging. In this delivery
he will acquire the target and use the Targeting Pod to give
target range data to the weapons delivery computer as he
approaches low to the ground and level, then flies up to
toss the bomb on the target. Again, this is a bit more
complicated, but easily within the pilot‘s capabilities at
this time.

Mission 0-3 finds the student back on the low level
route for his next work with the Targeting Pod. In this
last daytime mission, he will be challenged by the MANUAL
TFR mode, varied terrain, and the most degraded weather he
has seen ret. However, his Targeting Pod tasks on the low
level route will merely be a repeat of the system updates he
performed on his last mission. Given the poor weather and
more varied terrain, this will be a good incremental
increase in tasking. Once he has completed the low level
route, he will be tasked with using the Targeting Pod for
weapone delivery. On this mission, he will be using the
more complicated AGM-45 Maverick missile. This weapon
requires a fairly large amount of cockpit work;
consequently, the Targeting Pod is only brought into weapons
deliveries after the student has been able to practice more
basic deliveries without it. This will meet the goals of
gradually challenging the student (4:9) and Keeping
Targeting Pod training at a basic level. (8:-)

The next mission, 0-4, puts the pilot in the night
environment with AUTO TFR and at a higher altitude on the
low level route., Targeting Pod work on this portion of the
mission will involve only simple system updates, and after
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this mission the pilot will use the Targeting Pod on the iow
level route only for updates at his discretion. Keep in
mind that this program is a very basic introduction to the
Targeting Pod (8:-), resulting in a tradeoff between

[\ . training with this pod and training in other areas. At this

e point in his training, he will also be faced with learning

g' how to defeat threats at low altitude and in the dark, as we

K will see later. On the gunnery range, however, Targeting s
b Pod training will continue. On Mission 0-4, the pilot will s

begin with level deliveries using a radar delivery mode
called Continuousltly Computed Release Point, or CCRP. This '

>y is a simple delivery mode and a goocd choice for his first

;; night deliveries with the Targeting Pod. After he has

? warmed up with level deliveries, he goes on to slight)ly more b
K. challenging toss deliveries, and from there he progresses to

level visual and dive bomb deliveries. For his first night
™ mission, then, a student moves from simple to complex with

' the Targeting Pod, just as he does with other training
-5 events.
)
kN Mission 0-5 puts the pilot on a night mission with

degraded weather, but his Targeting Pod training is Kept
simple. Instead, emphasis is placed on weapons delivery, as

L; we will see in a later chapter. Training for the Targeting
! Pod on this mission is a repeat of the training he received :
o on Miscion 0-2, which should be well within his )
e capabilities. Mission 0-6 is a slightly larger step up in
= difficulty as the pilot uses the Targeting Pod as an aid to
! delivering the AGM-45 Maverick missile. Also, the pod will
a2 be used to detect ground moving targets as he does armed
reconnaissance, for which it is well suited. From this
point on, no new training events will be introduced for the
- pod. Mission 0-7 is a simulated combat mission, and the
pilot will decide how he wants to employ the Targeting Pod
c on the mission. There is an armed reconnaissance portion of
§ the mission, but the pilot may use the Targeting Pod or one
ﬁ of the other systems in the aircraft.
< In summary, Targeting Pod training follows the same
AN approach as that used for the Navigation Pod. The student ;
begins with simple tasks in a daytime environment and moves
Y to more difficult tasks at night. Although the training is '
¢ only at a familiarization level (8:-), an upgrading pilot d
’ should be ready for more advanced training once he reaches \
N his operational unit. y
N
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o Chapter Five

WEAPONS DELIVERY TRAINING

’ The basic job of an F-14 pilot is to put his bombs on
) the target. Consequently, weapons training receives heavy
emphasis throughout this program. An upgrading pilot will
practice weapons delivery on each and every mission to help
him hone his skills for combat. Like his training for the
Navigation and Targeting Pods, weapons delivery training
proceeds from the simple to the complex.

R 2 Foide

A LANTIRN F-16C pilot will receive training in three
types of ordnance, basic free fall bombs, laser guided bombs
(LGB”"s), and the AGM-45 Maverick missile. An F-16 pilot
selected for LANTIRN training will have already received
extensive training in basic free fall bombs in earlier F-14
training programs, but many pilots will be unfamiliar with
LGB’s and AGM-45‘s. The reasons for this are that laser
auided bombs and Maverick miscile employment are not
currently given in basic F-16 training courses, and not all
pilots receive this training in their aoperational units,.
Also, weapons training for LANTIRN pilots needs to emphasize
slightly different attack profiles in some cacses, as the
LANTIRN picture that a pilot uses in his attack is no larger
I\ than the size of the Head’s Up Disptay. In other words, he
% needs to learn to attack the target by using a relatively
small window on the world rather than the normal daytime
visual cues he is used ta. All of these factors contribute
to the weapons training designed for this program.

pLarLm P

w¥u¥s T2 XK

Table 3 (next page) summarizes the flow of weapons
training. A glance at the table shows that a student starts
daytime training with basic free fall bombs (the 500 pound
MK-82), steps up to LGB’s, and then progresses to the more
difficult AGM-45. Once he moves into night training, he
gQoes through the same csimple—to-complex sequence. The last
mission uses MK-82's as the weapon of choice because this is
expected to be the most commonly uced weapon on an actual
combat mission.
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" : :Tlme of Day} Weapon : DeTivery Modes :
1= | | ) |
y ! | I ICCIP & CCRP Level |
10-11 Daytime I MK-82 120 & 30 Degree CCIP I
l 1 = %Low Angle bStrafe 1
aQ
! : : } =20PD§gree Direct Approach withoutl Tgt :
o
10-21 Daytime ! LGB ILevel & 30 Degree CCIP with Tgt Pod |
] | ] I IToss with Tgt Pod ]
: —! — |
: | ] | I1Visual and Preplanned attacks without |
10-31 Daytime | AGM-65 | Tat Po i
l % ‘ }A rmed Recce with Tgt Pod =
[ | ICCRP Tevel and toss deTiveries with |
l I ] I Tgt Pod |
0 10-41 Night | MK-82 [Level CCIP with T% I
; | ] ] 130 Degree CCIP with and wi thout }
h ! ! | |_Tqt Pod I
} : : : :?U gegree Direct Approach without gt :
Po
? 10-51 Night ] LGB ILevel & 30 Degree CCIP with Tgt Pod |
; 1 I I IToss with Tgt Pod I
— — |
; ! ! I IVisual and Preplanned attacks with {
3 10-41 Night 1 AGM-45 | Tgt Pod |
. : : : :Armed Recce with Tgt Pod :
[ | | |
& | ] ) 1 ISingle pass on a preplanned target 1
10-7) Night I MK-82 |Armed Recce 1
l ‘ : =Tgt Pod use left to pilot discretion :
N Table 3: Flow of Training for Weapons Delivery
As for the weapons delivery events on each micssion, the
Y pilot begins his training on 0-1 with a basic review of
= weapone delivery modes he already Knows from earlier
. training. The idea here is that the first mission is his
: fircet look at the LANTIRN eystem, and the unfamiliar Head’s
Up Display and other new features will require that he
change some of his habit patterns. The best way to do this
is to start with familiar training events and allow him to
learn not only those things that are new, but alsoc reconfirm
those things that are familiar. Consequently, the weapons
training on 0O-1 consists of CCIP and CCRP level deliveries
and basic dive bomb patterns on a simulated scorable gunnery
range. Low angle strafe is also included to let the pilot
work on his crosscheck with the new Head’s Up Display.
Later micscions do not include strafe because strafe is
difficult to do realistically in a simulator; lack of real
B 19
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three dimensional cues make range estimation difficult, and
most pilots fire from excessively close ranges in the
simulator. This ie not a habit that is desirable in the
real aircraft.

Migsecion 0-2 finds the pilot back on a scorable qunnery
range, but with degraded weather and laser guided bombs. To
prevent the weather from being tco adverse a factor on what
is probably a pilot‘s first use of LGB’s, 1 have specified
in the mission outline that the weather is to be raised to
one thousand feet above the highest weapons delivery
altitude to be flown. This mission also marke the pilot’s
introduction to the direct attack. In this delivery
profile, the pitot flies low to the ground directly at the
target and then does a straight ahead pullup. He uses the
LANTIRN cues in the HUD to acquire the target and then rolle
in for the delivery. <(For those familiar with basic pop-up
attacks, the direct approach is escsentially a direct
pop—-up.) To Keep this introduction to a new attack simple,
I have chosen the delivery to be done with a final dive
angle of twenty degrees. This is not excessively steep, nor
is it too close to the ground; it is designed tco minimize
disorientation. Once he has learned this profile, the
student advances to level CCIP deliveriecs incorporating the
Targeting Pod, as discussed in the previous chapter. HNext,
he uses the Targeting Pod in a basic thirty degree dive bamb
attack, finishing his work with toss deliveries also
incerporating the Targeting Pod., This, then, is a busy
mission, but it follows the basic concept of starting simple
and increasing the level of difficulty.

Mission 0-3 is designed to acquaint the pilot with the
AGM-45 Maverick missile as it draws on his increasing
experience with the LANTIRN system. The pilot’s target area
is changed from a simulated scorable gunnery range to a
tactics range with its more realistic targets. This is a
step up in difficulty and realism, and the targets on a
tactics range are better suited to working with the
optically—-gquided AGM-65, Because this may be a pilot’s
first exposure to this weapon, I have designed the attacks
to start with those based on visual target acquisition.
Next, the pilot flies an attack against a preplanned target
that is intitially beyond visual acquisition range.

Finally, the pilot uses the Targeting Pod to aid in target
acquisition and delivery as he performs armed reconnaissance
of the target area. Since this mission also incorporates
the most severely degraded .eather the student will see, I
have directed that the weather be raised to a less demanding
level for the work on the range. Once this last dartime
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mission is completed, the pilot will be ready for the
greater challenge of night.

Mission 0-4 is the first night scenario, and the
weapons delivery training drops back to simple tasks to
aliow the student to adjust to this more demanding
environment. The student is back on a scorable gunnery
range, the weather ics clear, and the first weapons
deliveries are level CCRP utilizing the Targeting Fod. From
there the pilot transitions to slightly more challenging
toss deliveries, then to level CCIP utilizing the LANTIRN
HUD displays. The last weapons work is out of the thirty
degree dive bomb pattern, a normally simple delivery, but
complicated in this case by the night environment and the
requirement to use the Targeting Pod. OQOverall, this mission
is a straightforward introduction to dropping bombs at night
with LANTIRN.

The next mission, 0-5, brings back laser guided bombs,
slightly degraded weather, and the tactics range. These
factors make the weapons training challenging in and of
themselves, but this is alleviated by making the actual
delivery events identical to those practiced on Mission 0-2.
Remember that 0-2 was also the last time the student worked
with LGB"s. Consequentliy, the weapons delivery events flown
on the earlier 0-2 scenario are the logical choice for the
first LGB work at night. The resultant training will ke
effective and at the correct level of difficulty.

Micsion 0-6& challenges the pilot with severely degraded
weather, the tactics range, and the AGM-45 missile,
However, at this point in his training the pilot’s
proficiency level should be approaching that rneeded for
graduation from the program. By this time, he will have
flown with the LANTIRN system in the actual aircraft and
done real weapons deliveries; this mission scenaric builds
on that experience. Consequently, his AGM-45 weapons
deliveries begin with attacks on preplanned targets, forcing
him to use the other aircraft systems and the Targeting Pod
to 1dentify and destroy the target. Next, the student is
tasked to do visual attacks by using the Targeting Pod to
detect targete of opportunity. The first such attacks are

simple wisual attacks; later attacks involve armed
reconnaicsance tactice. By the end of the range work, the
pilot should have confidence in his ability to use the

LANTIRN system to put his bombs on target.

The last miscion allows the pilot to confirm his sKills
with LANTIRN in the night environment., As discussed

l'

17 N

Y

~

L3

-

.

Fapp At s gt aman

T N 0y WS £ e G N R N N NS NN A A A Ay



LRSI R TR BRI A0 15 L HE L A AN R SE N ER AT G At

LR el e A

“ton ‘- =iy -~

L 2

Pl

- =

earlier, this mission ic flown as a simulated combat sortie
to challenge the pilct with those conditions that may be
expected in the actual aircraft. Because this scenaric
simulates a high threat area, the weapons delivery is a
simple one pass attack. However, to allow more than one
weapons pass, the pilot is also tasked to perform armed
reconnaiscsance after he hite his primary target. Once he
completes this mission, his skill level should be high.

In summary, weapons training is built around the three
weapons expected to be used in uperational LANTIRN units.
Conzictent with the building block approach ©(4:9), training
progresses from simple free fall munitions in the daytime to
AGM-45 Maverick deliveries at night. Completicon of this
training will teach the upgrading LANTIRN pilot to
csuccessfully Kill the targets he is fragged against.
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b Chapter Six '
E: ;

[ N

] THREAT REACTION TRAINING
v
[ A ptliot trying to attack a target from low altitude at
- night and under the weather facec one more major obstacle to y
’ miczion completion: the threat. It goes without saving that
» a target worth attacking iz also worth defending.
| Consequentiy, threat training needs to be emphasized in any
! combrat training program., Simulator training for LANTIRN ic :
; no evxception. & pilot upgrading under this syliabus will be !
: challenged by a complex and capable threat array. :
i Like all training in thie program, threat training will ;
b start with cimple concepte and move to the more complex. To .
'@ do thie, I have relatively simple threats on the early !
W micscsions and complex threats on the later micsions. To d
- avoid classifring thic paper, I will not discuss specific
K threat capabilites here. However, a good rule of thumb with

enemy curface—-to-~air missiie srstems is that the higher the .
; number, the more capable the threat. For example, the SA-8 .
' would have more capabilities than the older SA-2. Table 4 y
< ‘next page) shows the general flow of threat training to be )
- vuzed in this program. X

L]

N Az Table 4 shows, the upgrading pilaot is not given any
- threat training on Mission O-1. As discussed earlier, thic !
- te the pilot’s fircest exposure to the LANTIRN system, and the |
¥ ltmi ted amount of simulator time available on the mission
.: needs to be spent familiarizing him with the basic operation
L of the system. In the same way, Mission 0-2 only requires

the pitlot to detect threats, and the threats he faces are

. relatively simple. Remember that this mission is also & v
- pilaot s +iret locok at the Targeting Pod; the emphsz needs
o to be placed on the basic LANTIRN system before the studernt
", 1 challenged with mare complex tasks., This may initially
E look as though threat training is being slighted. However,

LANTIRN training is not a pilot’s first exposure to threat

o reactions, To be eligible for LANTIRN training, a pilot -
! must hawe completed more basic F-1& training, and threat .
" P
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training receives a great deail of emphasis in those

. programs. Consequently, a pilot upgrading to the LANTIRN
system needs to receive threat training that builds on his
prior experience while still allowing him ample opportunity
X to learn the complex new LANTIRN system,

. ] ITime of Dayl Threat | Activity |
, | | 1 ! i
; { | ! | |
S 10-11 Daytime 1 Norne | Naone 1
! ] | | ! |
) | ! |Radar guided ARAI |
10-21 Daytime I SA-2 and SA-3 | Detection Only {
I i | | 1 |
) I | {Radar guided AAAI Basic i
10-31 Dartime ISA-3 and SA-6 | defensive I
i f | t maneuvering !
I ! IRadar guided AAAI Basic !
10-41 Night 1 8A-3 and SA-4 ! defensive |
| ! ! | | manuevering i X
! ! ! IRadar guided ARAl Defensive manuevering | -
y 10-51 Night 18A-&é and SA-8 1 and ECM | N
: | J } | ! b
] | iRadar guided AAAL Defernsive maneuvering | o
10-61 Might | SA-8 I ECM, air threat i
) | l lair threat | detection and attack | K
. | | lInstructor | Defensive maneuvering | .
. 10-71 Night I cption plus I ECM, air threat | K
| ] tadir_threat | detection and attack | .
"
v Table 4: Flow of Evente for Threat Training
',
] Mission Q-3 finds the pilot performing his first
> defensive maneuvering. The threats uced are capable, but an "
’ upgrading pilot will have received training against them in -
. earlier courses. Remember that Miscsion 0-3 is the last "
! daytime scenario and that the weather is planned to be poor. -
This gives him the opportunity to review his basic defensive :
maneuvers in poor weather in the dartime before moving on to -
night. There should be ample time available on this miscsion R
to hone his skills for the challenges that come later.
.
‘
N Micsion 0-4 finde the student in the dark for the first ’
- 20 : ;
!
\
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N time, but with good weather. Ac we diccusced earlier, night ;
operations can easily disorient a pilot because of the lack ;j

of familiar daytime vicual cues. Consequently, defensive [d

manuevering can be expected to be more challenging than in

the davtime, even with good weather. For this reason, the A
threat array the pilot will face is exactly the same as the
previous micsion. He will be able toc practice skille he
should already krnow, with the only additional challenge

\ being the element of night., Threat training on this mission
’ will be a good foundation for the missions that follow.

L O L L

The ncai mission, 0-5, adds one new threat, slightly

i degraded weather, and the need for the student to ﬁ
i demonztrate hics use of electronic countermeasures (ECM). As "
- was the case with basic defensive manueuvering, ECM p
employment is learned in earlier training programs. g
However, incorporating the proper cockpit switchology in the
; dark in degraded weather with the new and complex LANTIRN ‘
‘ sretem will chailenge the pilot more than his earlier &
: training could have, This mission builds on previous 3
X Knowledge while challenging the pilot with the tasks <)
; associated with the LANTIRN low level mission. It will 3
v allow him to learn to defeat enemy defenses while
) maintaining his situation awareness and avoiding the ground .
7 impact hazard. .
" Miccion 0-& is incrementally more challenging with the .
addition of an air threat. A pilot is expected to counter X
the ground threats he faces and to negate an attack from an .
? enemy fighter. This does not mean that he will be doing low K
. altitude dogfighting. Rather, his Jjob is to counter the ’
threat and go on to put higs bombs on the target. There may ;
h be situations where the LANTIRMN pilot will detect the threat r
with hiz onboard radar and manuever offensively to destroy )
it; he carries AIM-PM air-to-air missiles for just such a
purpose. Howewver, his primary mission is air-to-ground, and 0
A hie training is decigned to Keep him ariented to that task t
and away from offensive air—to—air attack. The bottom line ‘v
. iz that if he does not strike the target today, he (or o
’ somecne else) will have to come back later. by
As mentioned previously, Mission 0-7 is a simulated
combat mission. The student faces a capable surface-to-air -
. mizsile threat and an air threat. His job is to get to the ﬁ
{ target, drop his bombs, and make it safely back to fight o
: again. The weather will be poor and it will be night, ;
making for a complex and demanding mission. I have not been ;
specific about the threats on this mission, however.
A Instead, I recognize that the pilots training in this J
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program will be going to operational units in various parts
of the world, and the threats they face will vary depending
on where they will fight, This allows the instructor
administering the simulator to tailor the mission toward the
pilot‘s specific theater of operations. The end result will
be maximum realism and the opportunity for the pilct to
receive some excellent training.

In summary, then, threat training fcllows the came
general philosophy as other training events. The student

builds on earlier experience and hones his skKills to face an Ci
. . . . . - b
increasingly complex threat array. A pilot receiving this N
instruction will be ready for the greater challenges of the f
actual aircraft. "

&

»

> .:;4. L J o &)‘b.-.\ 11»?;,:;-

Rl b & L

~ I

T

L S
PR

4"

o v
=5

s ok an i
[}

N
N
N o

R

(S

o w - - e -
SRR L PC N A el

AT AT AT,




2N

) G -Xy
sy

‘-.l"

PSS,

4
e A s P e A A A s U T R S A R R S A L T G A LR N O

e 0"0apY

Chapter Seven

CONCLUSION

The typical LANTIRN mission will probably be the most
demanding flying an F-16 pilot will ever face. The threat
from complex enemy defencses, the ground hazard, and the
expected poor weather will all work against mission success.
However, the pilot must succeed in his task of putting his
bombs on target. His ability to do so will deny the enemy
the cover of night and weather and allow friendly forces to
prevail, LANTIRN will be the system that helps us to win.

To win in combat, »ou have to train in peacetime, and
that training must be challenging but graduated to allow a
pilot to learn effectively. This paper has presented such a
simulator program for the LANTIRN F-14C pilot. The basic
program gives him an introduction to the basic LANTIRN
system and its mission. 1t teaches him basic system
operation and its uses in delivering ordnance. As the pilot
learns the system, the tacks are made more challenging,
incorporating degraded weather, night, and complex enemy
defenses. The tast mission puts the fighter pilot on a
simulated combat mission designed to be realistic, yet allow
success and build confidence. Completion of this program
will be a big step toward his goal of being combat ready.
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GLOSSARY

ACAL - Altitude Calibration

AGL - Above Ground Level

BIT - Bullt-in Test

CCIP -~ Continuously Computed Impact Point
CCRP - Continuously Computed Release Point
DTC - Data Transfer Cartridge

ECM - Electronic Countermeasures

FCC - Fire Control Computer

FLIR - Forward Looking Infrared

HUD - Head's Up Display

ILS - Instrument Landing System

IMC Instrument Meteorological Conditions

LGB Laser Gulided Bomb

LOC ~ Line of Communication

NFOV - Narrow Fleld of View

PAR - Precision Approcah Radar

TFR - Terrain Followlng Radar

VMC - Visual Meteorological Conditions
WFOV - Wide Field of View
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Mission: 0O-1 1.5 Hours

OBJECTIVES: Introduce LANTIRN ground checks, AUTO and
MANUAL TFR, FLIR use, and computed weapons deliveries on a
scorable range.

SPECIFIC MISSION TASKS: FPre-takeoff BIT checks, FLIR
boresight procedures, Navigation Pod setup for flight, AUTO
and MANUAL TFR with FLIR, MANUAL TFR cockpit warning
demonstrations, CCIP and CCRF level deliveries, ILS
approach.

INITIAL CONDITIONS: OFT on ground at end of runway, engine
running.
Configuration: 2 370 gallon tanks, Nav and Targeting

Pods, 4 AIM-9M, & MK-22, ALE-40 l1oaded with chaff and
flares.

Weather Conditions: Day, no ceiling, unrestricted
visibility,

DTC Load: VR-223
Threats: None.

MISSION PROFILE:

— Ground Checks
DTC verification
Nav Pod BIT s
FLIR Boresight
- Takeoff
Afterburner
~ Departure
UFR to the south
- Low Level
480 Knots
500 feet AGL
AUTO TFR with FLIR
Engage AUTO TFR mode and monitor aircraft flight
path, maintaining preplanned airspeed on firct
half of the route.
MANUAL TFR with FLIR
Change to MANUAL TFR and foilow HUD TFR cues while
maintaining 500 feet AGL, preplanned airspeed and
preplanned ground track on the second hal¥ of the
route. On one leg, intentionally induce atll
warning modes and observe indicationn and correct
procedures to regain preplanned flight conditions.

Range Work
Range entry
Utilize FLIR display toc identify range lavout.
lWeapon arming and cockpit setup
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Weapons deliveries on Bomb Circle
CCRFP level
CCIP level
30 Degrees CCIP
20 Degree CCIP
Low angle cstrafe

ILS to 300’ ceiling, 1| NM visibility
Post Flight Procedures

Fost-flight LANTIRN checks
System shutdown
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Misesion: 0-2 1.5 Hours

OBJECTIVES: Practice L&t RN ground checke, AUTO TFR while
performing INS and system altitude updates, FLIR use, and
computed weapons deliveries on scorable range. Introduce IMC
letdowns using TFR, 200’ AGL low level operations, Targeting
Pod setup and use, and LGB deliveriecs with celf~designation,

SPECIFIC MISSION TASKS: Pre-takeoff checks, AUTO TFR with
FLIR, CCIP and CCRP level deliveries utilizing LGB’s with
and without Targeting Pod designation.

INITIAL CONDITIONS: OFT on ground at end of runway, engine
running.
Configuration: 2 370 gallon tanke, Nav and Targeting

Pods, 4 AIM-9M, & LGB’s, ALE-40 loaded with chaff and
flares.

Weather Conditions: Day, 10007 ceiling, 4 NM visibility
on the low level route; adijust to 1000° above the
highest portion of the weapons delivery pattern on the
gunnery range.

DTC Load: VR-223
Threats: Radar guided ARA, SA-2, and SA-3.

MISSION PROFILE:

- Ground Checks
DTC verification
Nav and Targeting Pod BiT ¢
FLIR Boresight
- Takeoff
Afterburner
- Departure
Instrument departure
Letdown to VYMC using TFR
- Low Level
480 Knots
500 feet AGL, transitioning to 2007 AGL as comfort
level permits.
AUTO TFR with FLIR
Engage AUTO TFR mode and monitor aircraft flight
path, maintaining preplanned airspeed.
INS and System Altitude Updates
INS Overfly and/or HUD Fix
Radar Altimeter and/or HUD ACAL
Targeting Pod Fix and ACAL
Threat detection
Bring RWR into crosscherV as instructor gives
threat warnings for AAA, SA-2, and SA-3. (No
defensive manuevering - to be introduced on
next mission.)

o
14

30

LS PR ] W W WA W o W W L w  W WL W A S e U ™ g ® " g LV e L B R S I T L el R T T iR B TR Y - « -
D e e T e L T e A e S A ey A T T e D Y

) R D P e I T A e W e



12 a%a" aha Bia” v ’ . - .
U TATS R N e N g Ll DN NS R AR VM ™ x

- » "o At . .
't T W S e W W mg Wy W W Ve

< P

Range Work
Range entry
Utilize FLIR display to identify range layout.
” Weapon arming and cockpit setup ‘
Weapons deliveries on Bomb Circle K
20 Degree CCIP Direct approach delivery without

=

Tgt Pod .
n Level CCIP with Tgt Pod designation
A 30 Degree CCIP with Tgt Pod designation
" Toss deliveries using CCRP '
4 Use Tgt Pod to identify target and designate P
ﬂ, for weapon delivery

RTB
~ Low level range egress ’
: Low altitude engine failure, successful restart. k
X PAR toc 3007 ceiling and { NM visibitity ;
* v
" Post Flight Procedures
Post-flight LANTIRN checks
” Srstem shutdown t
N f
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Mission: 0-3 1.5 Hour s

OBJECTIVES: Practice MANUAL TFR while performing IN5 and
system altitude updates, FLIR use, and computed weapons
deliveries. Introduce defensive threat reactions in marginal
VMC, AGM-45 daytime employment, and weapons deliveries on a
tactics range.

s

SPECIFIC MISSION TASKS: Pre-takeoff checks, MANUAL TFR with
FLIR, and AGM-65 deliveries againcst tactical targets.

-
LN ¥

LY
INITIAL CONDITIONS: OFT on ground at end of runway, engine ]
running. '
Configuration: 2 370 gallon tanks, Nav and Targeting ¢
Pods, 4 AIM-?M, 6 AGM-465, ALE-40 loaded with chaff and N
flares. -
N
\
Weather Conditions: Day, 500" ceiling, 4 NM visibility
on low level route, 15007 ceiling, 4NM visibility on

the range.
DTC Load: VR-245
Threats: Radar guided AdMA, SA-3, and SA-é.

MISSION PROFILE:

- Ground Checkse
DTC verification
Nav and Targeting Fod BIT s
FLIR Boresight
- Takeoff
Atterburner
- Departure
Instrument departure
Letdown tg \M™C using TFR
- Low Level
480 kKnots
200 feet AGL
MANUAL TFR with FLIR
Engage MANUAL TFR mode and maintain preplanned
airspeed, altitude, and ground track.
INS and System Altitude Updates
INS Querfly and/or HUD Fix
Radar Altimeter and/cor HUD ACAL
Targeting Pod Fix and ACAL
Threat Reactions
Detect threat
Practice defensive maneuvers at low altitude
- Range Wark
Rarnge entry
Utilize FLIR display to identify range layout
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RTB

Post

EN AN

Weapon arming and cockpit setup
Weapons deliveriecs on tactics targets
AGM-65 attacks from visual target acquisition
AGM-65 attacks using preplanned target information
ABM-465 armed recce using Tgt Pod for detection and
delivery

Low level range egrecss
TACAN approach to 5007 ceiling and 1 NM visibility

Flight Procedures
Fost-fligh! 'ANTIRN checks
System shutdown
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Mission: 0-4 1.5 Hours

OBJECTIVES: Practice AUTO TFR while performing INS and
s»stem altitude updates, FLIR use, and computed weapons
deliveries on a scorable ranu . Introduce LANTIRN night
operations, TFR failure modes, and defensive threat
reactions at night.

SPECIFIC MISSION TASKS: Pre-takeoftt checks, AUTO TFR with
FLIR, MK-8Z deliveries again-t tactical targets.
INITIAL CONDITIONS: OFT on ground at end of runway, engine
running.
Configuration: 2 370 gallon tanks, Nav and Targeting
Pods, 4 AlIM M, 6 MK-82‘s, ALE-40 loaded with chaff and
flares,

Weather Conditions: Night, No ceiling, unrestricted
visibility.

DTC Load: VR-223
Threats: Radar guided ARA, SA-3, and SA-6.

MISSION PROFILE:

- Ground Checks
DTC verification
Nav and Targeting Pod BIT’s
FLIR Boresight
- TakKeoff
Afterburner
- Departure
Instrument departure
Letdown to VMC using TFR
- Low Level
480 Knots
S00 feet AGL
r2:011) TFR with FLIR
Instructor will input various TFR failure modes
during the low level route. Pilot should
recognize failure and take apprcopriate action.
INS and System Altitude Updates
INS Overfly and/or HUD Fix
Radar Altimeter and/or HUD aACAL
Targeting Pod Fix and ACsi
Threat Reactions
Detect threats
Practice low altitude defensive i neuvers
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! - Range Work '(
: Range entry L
\ Utilize FLIR displar to identify range layout. 3
‘ Weapon arming and cockpit setup o
‘ Weapons deliveries on Bomb Circle “
CCRP level and toss deliveries R
Use Tgt Pod to identify tzrget! and decignate

for weapon delivery o

Level CCIP with Tgt Pod rangi -

30 Degree CCIP with and without Tgt Pod ranging o
RTB L

Low level range egress 4

ILS approach to 300° ceiling and | MM visibility

¥

Post Flight Procedures v

Post-flight LANTIRN checks “

Srystem shutdown i
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Mission: 0-5 1.5% Hours

OBJECTIVES: Practi.. AUTO and MANU&SL TFR while performing
INS and system altitude updates, FLIR use, and computed
weapons deliveries on a tactics range at night. Int.. Jjuce
night LGB deliveries,

SPECIFIC MISSION TASKS: Fre-takeoff checks, MANUAL TFR with
FLIR, LGB deliveries against tactical targets.

INITIAL CONDITIONS: OFT on ground at end of runway, engine
running.
Configuration: 2 370 gallon tanke, Nav and Targeting
Pods, 4 AIM-YM, 6 LGB s, ALE-40 loaded with chaftf and
flares,

Weather Conditions: Night, 10600 ceiling, 4 NM

visibility on low level route; adjust to 10007 ab .ve
the highest portion of the weapons pattern on the
range.

DIt oad: VR-245

Threats: KRad-.. qguided ARA, SA-46, and SA-8.
MISSION PROFILE:

- Ground Checks
DTC verification
Nav and Targeting Fod BIT s
FLIR Boresight
- Takeoff
Afterburner
- Departure
Instrument departure
Letdown to UMC using TFR
- Low Level
480 Knots
S00 feet AGL
AUTO and MANUAL Tri with FLIR
Pilot will commence the low level with AUTO TFR
and instructor will induc. & failure mode that
will require the student to revert to MANUAL TFR.
INS and Systen Altitude Updates
As required
Threat reactions
Detect threat
Practice low altitude night defensive maneuvers
Employ correct ECM
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, ~ Range Work
o Range entry
N Utilize FLIR display to identify range layout.
! Weapon arming and cockpit setup
3 Weapons delivel ivs
20 Degree CCIP Direct approach delivery withor
' Tgt Pod
- Level CCIP with Tgt Pod dezignation
v, 30 Degree CCIP with Tgt Pod designation
M Toss deliveries using CCRP
J Use Tgt Pod to identify target and designate
for weapon delijvery
Ny 1B
n Low level range egress
PAR approach to 3007 ceiling and 1 NM visibility
V Poet Flight Frocedures
Post—flight LANTIRN checks
System shutdown
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. M ozsion: 0-6 1.5 Hours ‘
UBJECTIVES: Practice AUTO or MANUAL TFR whil: performing ﬁ
1% and system altitude updates, FLIR use, and computed d
weapons deliveries on a tactics range at night. Introduce
«ery low altitude night operations, defenses against air
) rv~eats, and night AGM-&5 deliveries.
)

SPECIFIC MISSION TASKS: Pre-~takeoff checks, AUTO or MANUAL
TER with FLIR, AGM-45 deliveries against tactical targets,
and defenses against air threats.

¢ INITIal CONDITIONS: OFT on ground at end of runwar, €ngine
running.
Configuration: 2 370 gallon tankKs, Nav and Targeting
FPods, 4 AIM-9M, 6 AGM-465's, ALE-40 loaded with chaff
and flares.

Weather Conditions: Night, S00° ceiling, 4 NM
visibility on low level route, 1500’ ceiling, 4NM
visibility on the range.

DTC Load: WVR-245

Threats: Radar guided AMA, SA-8, and air threats.

MISSION PROFILE:

~ Ground Checks
DTC verification
Nav and Targeting Pod BIT’s
FLIR Boresight
-~ Takeoff
~Afterburner
- Departure
Instrument departure
Letdown to VMC using TFR
Low Level
430 Knots
200 feet AGL
AUTO or MANUAL TFR with FLIR
TFR mode will be at pilot discretion, unless
instructor feels that emphasis is needed in a
patricular area due to past performance.
INS and System Altitude Updates
As required
Threat reactions
Detect air threat
Practice low altitude night defensive maneuvers
Employ correct ECM
Attack air threat if not detrimental to mission
accomplishment.
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- Range Work .
Range entry X
Utilize FLIR display to identify range larout.
Weapon arming and cockpit setup )
Weapons deliveries
AGM-465 attack using preplanned information
AGM-65 night visual attacks based on target
detection information from Tgt Pod
Armed recce of an LOC using Tgt Pod and radar to

A
detect moving ground targets :

NOTE: Instructor may vary weather conditions to make a more N

or less challenging scenario as ctudent .
proficiency permits,

RTB N,
Low level range egress N
TACAN approach to 500 ceiling and 1 NM visibility ]

Post Flight Procedures =
Post-flight LANTIRN checks
Syrstem shutdown iy

i
J
]
"
3
h
4
Y
a®:
r
'\
‘.
2
r
-
A
™
[t
o
o
39 .
:
»
:
e e e A A el LN L N L M8 P LA, (ol o T, W B L (W P P P o



23 Vet W St L N Sol

Mission: 0O-7 1.5 Hours

-w B

OBJECTIVES: Practice a simulated combat mission in a high
threat environment at night and at low altitude in poor
weather, culminating in a successful weapons delivery.

SPECIFIC MISSION TASKS: Pre—-takeoff checks, AUTO or MANUAL
TFR with FLIR, MK-82 deliverie:. against tactical targets,
and defenses against threats.

p= il

INITIAL CONDITIONS: OFT on ground at end of runway, engine
. running.

- Configuration: 2 370 gallon tankes, Nav .:ud Targeting
" Pods, 4 AIM-9M, 6 MK-82’s, ALE-40 loaded with chaff and
. flares.

Weather Conditiocns: Night, 500’ ceiling, 4 NM
visibility on low level route, 10007 ceiling, 4NM
visibility on the range.

DTC Load: VUR-24S

Threats: Ground threats at instructor discretion and
air threats.

MISSION  ~OFILE:

~ Ground Checks

DTC verification

Nav and Targeting Pod BIT’s
F. FLIR Boresight
[ - Takeoff
Afterburner
' — Departure
Instrument departure

. Letdown to VMC using TFR

A - Low Lewvel

. 480 Knots

> 200 feet AGL

: AUTO or MANUAL TFR with FLIR
TFR mode & 111 be at pilot discretion, unless
instructor feels that emphasis is needed in a
patricul«: area due to past performance.

INS and Srstem Altitude Updates
L, As required

Threat! reactions
Detect threats
Practice low altitude night defensive maneuvers
Employ correct ECM
Attack air threat if not detrimental to mission
accomplishment.
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- Range Work
Range entry
Weapon arming and cockpit setup
Utilize FLIR display to identify target area.
Weapons deliveries
Attack assigned target using preplanned )
information
Armed recce of an LOC using Tgt Pod or radar to
detect moving ground targets
NOTE: Instructor may vary weather conditions to make = more v
or less challenging scenario as student

!
proficiency permits. )
RTB
Target area egress :
In-flight report .
ILS or PAR approach to 300 ceiling and 1 NM vizitiility Ky
4
Post Flight Procedures :
Post-flight LANTIRN checks h
System shutdown 1
“u]
§
't
1
:
"3
41 y

¢

R . - " R T T I T T L L T N SRS L o N I A P S e g o g S P PSRt L ) '
e e R e e A e A T e e e L S NN MY 2 T S M v



y n..-.u -.-J »_ b . gy A LASA e ¥ g% ._ _‘

..._

a0 0e¥ had 2l 00 00 000 ‘ N Y . LR Al
. M 142 579A 2 o
I S (Ps 3 rmv ™
o) . . 4 ey { [
o \1365“‘ e ov J*“ ArE) (,,95 (305,)"0 Ao X
~ . + MAULDIN ) 5 \ 6 L ik ‘. ’ & 159 ,A i I
~J ' 1180, cms 4 ) SRl VI m,v_:- (25 s 315) /@g‘. u@ou g v 4 &y e
00 "~ t02s .amag 7 i hd (504 Jlviin (T o aSgaaa S © b RN e ¢
'\'\ --. RO e 808 r‘ 70, gL T~ AL "
- oy ) ZErPES 2 = Xehe M Y ¢
o : G0 S - V57'5 ) o, 0 ! ST “*’\f "'° ’ 2
S- "3‘2 TP 45 = 55 L luws Asa‘o “’° % Jm \t]_,
°= .72 ‘* . o % wvmg qvo'ugijc,,“'b \ 0,7, ,/ n
¢ R L] 14 -
AN - !’aj/\f) Lot vaade N ..o (28%; (387 -srﬂw | XA CHTTENROUSE AF ‘%wi{o@ sursmon/;z(l’«
{ N — Bow Valley e ¥y, ,:iim P 2646
107 ? ek .
GMKFOMHESSOW“S:“ X 51—'-® Sa N e y o [Flofence Jopt y
lqasa N\ ' 4 . ~0’o / L Y N - VORTAC w I Q)PN 0\
-0 % ¢ 1) 7 9*"& . WY -\ P - cono gk WILLIAM .
\ A 3N A - N ?-50% \‘ o "an 87 - s
/IR AN a ©N ESTREuA (mmggg& \ ‘I2 . - v 7y
o o b p (o——— N R ..
o8 Rock Dacy - Fott : SyoaT doutals/ 45 0 \ Mag'(’f/ A 3
2 N L = ' 1'953 _jf)73 D b : .
o~ D, i, A 1606 oot o N
30 i \g i i 1N, START R 9 7 \*"(ZIOé) ootn /\ﬁ .3:1/T
' N~ START ROUTE h e : Florsnce o= \\ "
A P % 54 Va :
940 Ul? A1z 3ILA BEND RN . ] POINT A » 0‘ 0’? ¢ 2 VALEY FARMS !
. 2 E] 1 N N
iy D 8 %o g 1478 . K ¢
(200, S orsen @// N y > CASA, GRANDE | s coots S\ ,k’
) w““*M:o:F Aux 6 H NN T wx S A THREE PUINT/38 ING 158%,, s X
% by : 1 i Moy N : ~
Y, i & e, e 828 won f s LN o :
Ctosen ‘ UL 810N s 13(7 % O S N a $
e I WA e
ciosep $ > i ' . o 4
/ LUKE AF AUX 10 O D @7 Ny % % 1685 0 J NEWMM““K 0 \
f : o 0
: SaxRe h ' < ° P N5 1 o - 4lts & \* } -~
. Y . . / \
KE A . T"\ 5 4, d. Q‘MﬂEhD ~ H o \.fA i i S )
ron 1 ] DO SV 2 S G/ Pehandss] | ¢ 4 o 8 $ % ‘
p - | B W
° . X B ] 164
SR Wy 3 RN SRR NS T R
- io ° ™Y \ - P T
-~ Closen. ~—) o 5 3%, " - A \q f Red Rock __-_(5,—.- Po7y
s , WKE AF AUX 7 [ A ¢ :@2 e P !
1730 ¢ - e Toer o BARTIN
l L " 2 b 3087 o B Rugeth ki - * \‘ﬁ S, 9 280 #
3029, © {J‘Z e \ 1204 {* N R N s !
‘ ] ; L S
— '@}'—- - Fmika <08 I, (fi‘ & ’ ..:\\ ‘\. 2996 uo; s
/\1; POINT F Vaja Ro o 3264 " . RA VALERY XY 2521 ¥ o
’ ng, | 5 ! 2025 473 "
L\% RANGE ENTRY POIN A ) L |/ (283 1
\ Y / . } & -
(S - LN EEY AV \ o ° !
- ) ) o § 1S LA 7 7 : ; Dr6) 2047
S a0 L bson vof 1IN, W : J . (| .oz Prasa
&y ‘ - ; /3 | N e R P -
3 : ey ONE' S o e N \ SN el
PN - / BN s [ A\ S ¥ AAk
: < R X Of i N oy
~ RO s W 2\ =4 Voya . g e g oo h .
(I £ ' ) < , ) 8
L3S ; ELLS Low \Y ) Mo
&3 Dy ° : *
¥ \ o ] Son uis o ¢ ° [RoBUS POINT C " “Nowacd i
o - . ) 9 - v -
. 8 v Vo ” 1SIMo 4013 3 Y <3 Y Tuc mn,. "
{ ” Kouhon Ky {&2 au/a o PR 2 oI unction | ghan 107 ‘;
. .y 5 "'Dg q fters
3 o 7 ITTY Gt oo T o \
/ 1 > i
N\ \% ° OgRie OF POINT E m \35“5 4 POINT D X g
) 4 - - 4 A 7294
. : ells S e
o \\ ‘ win - 1 Samt
3381 E L 2 o4
>y r' ; s EL :\env
—_— 0 SIERRNA A
Cowlic © \g g""m l ¢ - -, ‘D / '
e T
] CoNTREn
RUBYY S i ;o ke
Vamori 3 Sy
) ( [, 4
,% (
FUZ§ 1\ 4 {
Ky o S N RUPY 1 v
/0 | | Dy Arivada -
14 S\ g
%
% B S

Aduana
Sasab

AC

APPENDIX B: LOW LEVEL ROUTE VR223

(3:2-18)
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LOW LEVEL ROUTE VR245
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