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SUHMARY

This document provides a detailed listing of the visual tasks that
are trained in Air Force fignter and attack aircraft. The task listing
distinguishes between visually assisted tasks (i.e., visual cues are not
needed but will enhance performance) and visually dependent tasks (i.e.,
visual cues are mandatory). The listing also inuicates whether the tasks
are trained under both day and night conditions or specifically in
daylight or at night. Instrument-related flight tasks are not included 1in
the list. The tasks were coupiled from Air Force training manuals and
other source materials, and experienced instructor pilots were interviewed
to verify the listing. The 1ist covers 11 major training areas: {a)
takeoff and landing, (b) aerobatics, (c) aircraft handling waneuvers,

(d) stalls, (e) basic toriction, (f) navigation, (g) air retueliry,

(h) tactical foruation, (i) air-to-air conbat, (3) low-altituce i.aneuvers,

and (k) surface attack.
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The present listing ot visually assisted and visually dependent !

flight tasiks was uriginally drafted for use in a series ot flignt ¥

simulator visual system evaluations. The listing uerits separate 3

publication because it is amenable to a broader range of pilot training X

and research endeavors. iie effort was accomplished under the dniversity d

of Dayton Research Institute flying training research support contrace, w
No. F33615-84-C-0066, iWork Unit 1123-03-79, which was sponsored vy the Air

Force Human Resources Labouratory, Uperaticns Training Division )y,
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R TASK LISTIWG: VISUALLY ASSISTED AND VISUALLY
$ DEPENDENT TASKS FOR FIGHTER AIKRCRAFT
K
e I.  INTROUGCT LON
M
o Background ,
}.o
- This document provides a cowprehensive 1isting ot the visue' tasks thet
M are trained in Air Force fighter aircraft. The task listing wdas originally
\ developed for use in a proposed series of fligint simulator evaluatiuons, which
;$ . will focus on the training effectiveness of the visual system technalogies. )
i Because of the unique requirements of these evaluations, the task Tisting was .
“ compiled to encompass the range of tasks from standard airfield uvoerations to
tactical comwat. Additiovnally, the listing iuentifies the tasa5 Chat comprise
" the major tactical training missions; namely, counter air, air interdiction,
,5 close air support, reconnaissance, and surveillance. ’
h 4
f‘ The task listing has a number of potential applications to military f
b flight training and research, due to its broad couverage of tasks. For this '
) reason, the listing is publisned as an independent document.
Y :
!“ ¢
Scope )
»
o In tne cowpilation of the task Tisting, a distinction was .ade between
- visually assisted tasks and visually dependent tasks. The operational
& definitions of these task categories are as tollows:
-rf ‘
o Visually Assisted Tasks. Outside visual references
»ﬂ are not required to perforw the tasks; but the appropriate
' visual cues may assist, or enhance, pilot performance. N
[ Visually Dependent Tasks., Task-related, external visuil cues
ta are mandatory. Tne tasks cannot be performed solely with
N instruments.
< \
d The Tisting also inaicates whether the tdsks are traineu unuer outn aay )
4 and night conditions or specifically in daylight or at nignt. T7re tasks
- performed exclusively with instrunents are nut included in the list,
%
E;: 1. HETROD .
- .
', ‘ Tite task listing was cowpileud in two Ccunsecutive phases: (o' d Lraining
E& manual review phase and (b) a pilot interview phase. Tne spe.ific cuverage in
4 each of thuse prnases is descrived velow. !
L :
’ L . \
E; Training Manual Review )
Ca [y
> The tirst phase entailed a review of the Air Force traiine nanuals that
are currently used in the training squadruns for undergrauduate ;ilot training,
fighter and attack aircraft training, and jow-level fligat traicing. Fron
»
5 ! |
" . .
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this review, a preliminary task listing was uratted. In aaditics, figures
were collected from the training manuals ana assenbled into a wocklet to
illustrate the flight naneuvers contained in the task listing. Tue fighter
and attack aircraft addressed in the review were the F-15, F-lov, £-5, ana
A-10. The source materials from which the training tasks were e.tracted are

identified in the appendix.

Pilot Interviews

-F_'f v, 7 'l'\" o f\q’,.f ™

In the second phase, seven instructor pilots (IPs) were interviewed to
validate the task listing. At Teast une pilot was interviewea for eacn of the
weapon systens that was represented in the review of the training manuals.
Whenever it was possible to interview two pilots from a squadron, the pilots
were interviewed simultaneously. Tne [Ps were requested to carefully examine
the listing for task omissions and redundancies, as well as tre inadvertent
inclusion of nonvisual tasks. The booklet cuntaining tne illustrations of the
various flight maneuvers was provided to each of the pilots. Fo'lowing each
interview, the task jisting was revised to incorporate tne recornended
changes. The revised task listing was then used in the next interview. The
specifics of the pilot interviews are presented in Table 1.

Taple 1. lnstructor Piiot Interviews

Interview Humber Aircraft
sequence of pilots representeg  Squadron Location
1. 1 F-9 4¢5th Tactical williams AFg, 42
Fighter Training
squadron
2. 2 A-10 355tn Tacticai vavis-iontnan
Training Squedre i AFp, =
3. Z F-lo +Zend Technical Luke AFB, Al
Evaluatinn
Squadr e
4. 1 F-15 d:0tn tactical ke AFB, AZ
Fighter Sauaaros
5. 1 F-lo loznd Tactical Tucson, AZ

Fighter Group

"
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I1I. TASK LISTING N
Visually Visually N
assisted dependent O

day night ay night ,
1.0 Takeoff and Landing )
"
)
1.1 Taxi o DAt it
. 1.2 Tekeoff (To transition from VMC to IHC)© _ B D N 2
1.3 VIC Recovery v il B B )
o
e
1.4 VYMC Pattern Entry ‘“:.'l
1.4,1 Normal Overnead Pattern _ B L N ®
1.4.2 Straight-In Approach B B 5} i i'.::
1.4.3 Closcd Traffic Pattern ~ B Y il \“'.
1.4.4 Pattern Re-entry _ _ D N E}:
Y

| ’
1.5 5iC Pattern Entry (After transition to VIHC) -3

<
1.5.1 Precision Approach B B D Kl 3‘.:
1.5.2 Nonprecision Approach _ _ b N ',’-\
1.5.3 Circling Approach L DN A
DIt
l“.i
1.6 Landing _ B U N :\_
- Py

1.7 Post-Landing Taxi D K S
- - - "
2.0 Aerubatics E;-
P

o
L
2.1 Loop D L,
- - - - T

2.2 lumelmann 3 _ _ _ ‘
2.3 split o ) N
- . - - Rt
2.4 C(loverleaf D e
—_ — — a— ‘.\.:

2.5 Aileron Roll U B _ _ o~
2.6 Barrel Roll ] _ _ _ ®
2.7 Cuban tigihc L 2'.;
L — - — )
2.6 Lazy right Y _ _ _ .:;:
2.9 .handelle y 3 3 3 ::
AN

31 = Day.

by = wignt. A
CVIIL = Visual neteorological Congitions; 10 = instrunioat f2teorclogical ~d
Conditions, u'
2 . |
o) ‘.:
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A 3.0 Aircraft Handling Maneuvers
i
‘ 3.1 Vertical Recovery
5.2 Reversals
3.3 Rolling “ianeuver
i 3.4 Steep Turn
L 3.5 Pitchback
! 3.6 Sliceback
p 4.0 Stalls
\
J 4.1 16 Level 3tal’
4.2 Acceler-teu Stall
3 5.0 Basic Fornation (Winglan)
L
5.1 Taxi
| 5.2 Formation Takeoff
, 5.3 Fingertip Forration
5.4 Crossunder
5.. Route Formation
, 5.6 tchelen Formatiun
‘ 5.7 <Cnase Foruation
' 5.8 tighting wing
5.9 lLead Chanye
5.10 Pitchout and RKejoin

5.10.1 Straight-anead Kejuin
5.10.2 Turning Rejoin

5.11 Overshoot and Kejoin

5.11.1 Straight-ahead Rejis

5.11.¢2 Turning Rejoin

w, L 1 ) Y Ay . > W) N e, ) ) \
|.a -_ ,”!.o'l.o .-".o' Y ‘o -i.‘.! FaX) Wi,y Ni a3 NN, " 4 Y

Visually Visually
assisted dependent
day night day niyght
Lo -
PR -
- = n
- _ v i
- — L s
_ _ 4 N
_ _ D il
- _ b ]
- _ Y i
_ - b N
_ Y
i ) v o
_ - v d
) . v 2
) - Y Al
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5.12 Lost wingman Procedures

5.13 Fornation Recovery

5.14 Formation Pattery tntry

5.14.71 Pitchout to Jverhead Patturn

5.14.2 Fermation Straight-In Approacn

5.14.3 Fernatior “lissed Approach

5.15 Fernation Landing

5.16 Post-Lancing Taxi

6.0 Navigation

b.1 Pilotage {xith night references)

6.1.1 Locate Checkpuints

6. 1.2 2i=ringuish Terrain keferences

6.¢ Instruwent .{avigation
6.2.1 uveaa Reckoining

6.2.¢ Course abidance

7.0 Air Refueling

7.1 Rendezvous

7.2 Ubservation Position
7.3 Precontact Position
7.4 Contact Pusitiun

7.5 haintain Lontact

7.0 Breakaway [in V()

7.7 Disconnect
7.8 Retorm

Yo
(V\

ith night rererences)

Visually
assisteu

Jay nignt

Visually

degendent
ay night
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3.0

Tactical Formaticn

8.1 Two-Ship Forunati_y

8.1.1 Straignt-Aheau Formaticn

»

6.1.2 Formation Turns

§.1.2.1 Lelaye.

SRR INGN

R B o
S, 1.0 Rato

o2 Three or Lore

3.0 0 Wedge /-

Crmatg

n-Flice

on

. L

Turn
Turrs

Turns

(i nguan)

Snargiarn
Tror

TOoaINGH

away from Jdingman

(wingiian)
IMtL rygild

evidy from winguan

Tou” Turn {Wingman)

ress Turn

5.7.2.5.1 Leader

o bo20dl e wWingman

Chech Turn .ingman
S.1.2.5.1 Turns intc wiinguan

Turrs away frow aiagian

ohackle:

Laler

aingran

Turns twingrarn)

careraft o in Formation (winguen;

straigut-Aneas Forpatio
J

Formation

Tarns

Visually
a5,15ted

Visually

dependent

E]J h?@ht day nignt
; - J _
- _ L
- _ v _

B} - Y ~
_ _ J
- - it
U
) - L _
0

v 3 °
NS A

- e LT
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Visually Visually !f
assisted dependent
day night day night
8.2.2 Arrowhead Formation Q
8.2.2.1 Straight-Ahead Formation
8.2.2.2 Formation Turns

1o |o
“.

8.2.3 Box (4-ship) Formation
. 8.2.3.1 Straight-Ahead Formation
8.2.3.2 Formation Turns

|

|
jo o

|

9.0 Air-to-Air Combat

9.1 Weapons Employment
9.1.1 Guns
9.1.1.1 Guns Tracking
9.1.1.2 Snapshot

|lo o

9.1.2 Missiles
9.1.2.1 AIM-9
9.1.2.1.1 Boresight Shot
9.1.2.1.2 Off-Boresight Shot

o |
o

9.1.2.2 Alll-7 (No radar lock-on)

|

9.2 Offensive BFI

9.2.1 Visual Threat Assessment
9,2.1.1 Visual Identification (VID)
Range

Angle-0ff

1
2
.3 Aspect Angle
4
5 C(losure Rate

W L WO W
P « .

2
2
2.
2
2

|
|

1o lo |lololoc |c
|

.0 Relative Energy State

dgFi - Basic F.ghter [laneuvers.
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9.3

9.4

9,2.2 Acceleration Maneuver
9.2.3 Low Yo-Yo

9,2.4 High Yo-Yo

9.2.5 Quarter Plane Maneuver
9.2.6 Barrel Roll Attack
9.2.7 Lay Roll

9.2.8 Immelmann Attack
9.2.9 Pure Pursuit

9.2.70 Leaa Pursuit

9,2.11 Lag Pursuit

9.2.12 Lag Corner

9.2.13 Separation

Neutral BFHM

9,3.1 Lead Turn

9.3.2 Two-Circle Fight
9.3.3 Single-Circle Fight
Counteroffensive BFM

9.4.1
9.4.2
9.4.3
9.4.4
9.4.5

Extension

Break Turn

Hard Turn (Sustained)
Reversal

Scissors

.5 Last Ditch Maneuvers

9.6

9.5.1

o

.3

Y
9.
9.5.4

(S ] T

gun Break Turn

.2 High-G Roll Over The Top

High-G Roll Underneath
Jinkout

Air Combat Faneuvers (ACH)

9.6.1

Offensive ACH
9.£.1.1 Engaged
9.0.1.2 Supporting

Visqally Visually
elsithe Goynight
b - _ -
_ _ Y _
- - D -
- - D -
- - D -
- _ D -
_ - b -
-~ - b -
- - n -
- _ ) _
_ - 0 -
v - - _
_ _ v _
- - 0 -
_ - D -
v - - -
- -~ U -
- -~ b _
- - Y _
- - D -
- - v _
- - L -
_ - Pl -
- - b -
- - b _
L
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§.0.2 Defensive ACH o)
9.6.2.1 Engaged _ _ D .
Y.6.2.2 Supporting _ _ ) _ n
X
9.7 Air Intercepts (Transition from Radar to Visual) _ D _ '!:‘
9.8 Deployable Airborne Retrievable Target (DAKT) Attack ':':
9.8.1 Visual Acquisition 3 3 ] B ok
9.8.2 Guns Tracking 3 _ D _ o
9.8.3 Snapshot _ _ U _ ’
9.8.4 Reposition Maneuver _ _ D _ ::.:}
e
(N
Low-Altitude lancuvers (Terrain Clearance Tasks) "
b
10.1 Straight-and-Level _ _ D _ e
10.2 Level Turns _ _ D _ ‘::
10.3 Unloaded Roll o D 9
10.4 Loaded Roll _ _ p) _ \-_
10.7 wings-Level Pull _ _ ] _ ?:'
10.6 wings-Level sunt B B L B E::-
10.7 inverted Turning Pull 3 3 b _ is
TU.3 inverted Puli _ _ U _ },
10.9 Llinbing Turn L U _ R
10. 10 "laxiium Recovery ilaneuver _ _ b _ h-
10.11 4ings-Level Dive and Recovery _ _ b _ v
10,12 bescending Turn _ _ D _ L_
10.13 Vertical Snake o D _ N
10. 14 Horizontal Snake _ _ U . ’;
10.15 vertical Jinks L D _ ~
10. 16 Jblijue Jinks _ _ D _ K
10.17 Reversals _ _ v _ :.,,
10. 16 rRidge (rossing . _ D _ E ‘
N
)
o
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11.0 Surface Attack

11.1

Controlled Range Procedures

11.1.1
11.1.2
11.1.3
11.1.4
11.1.5

Surface
11.2.1

1.
1.
11.
7.
11.2.
1.
11,
11.

NN
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11.2.10

11.2.11

Box Pattern
Curvilinear Pattern
Pop-Up Pattern
ump-Up ilaneuver
Fly-Up Attack

Attack Tactical

Terrain asking

Initial Point (IP) to Target
Grouits Target Acguisition
Curvilinear Attack

Pop-Up Attack

dump-Up ‘laneuver

Jfiset sneel Patterrs

kandotl Wheel Pattern

Ranauhl Attacs

Raattacks fotrafe’

T1.2.10. 1 sump-Jdp Reattach
11.2.10.1.1 Restricted
11.2.10. 1.2 Random

11.£.10.¢  Pop-Up Reattack
11.2.10.4.1 Restricted

11.2.10.2.2 Random

tgress Taryet Area
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11.3 Weapons Employment
11.3.1 uive Bomping

11.3.2 Low-Angle Bombing _ _
11.3.3 Low-Angle Low urag _ _
11.3.4 Llevel Bonbing _ _
11.3.5 Dive Toss Bombing _ _
11.3.6 Lateral Toss Bomuing . _
11.3.7 High-Angle Strafe _ B
11.3.8 Low-Angle Strafe _ _
11.3.9 Long-Rarge Strafe B _
11.3.10 Two-Target Strafe _ _
17.3.11 Rocket Lelivery _ _
11.3.1Z Delivery with Ground ilarkers _
11.3.13 velivery with Flares

11.3.14 "hit" Assessment

IV. APPLICATIONS

The present listing encompasses the visual tasks tnat are Urainea in
both fighter and attack aircraft, as well as the tasks that conprise the
major Air Force tactical training missions. Because of this broad
coverage, the task listing has practical utility in a variety of flignt
training and research settings. Representative applications of the task
listing are described in the following paragraphs.

Syllabus Development

Training syllabuses are used to ensure that trainees receive
standardized practice on the training events., These syllavuses orescribe
tne individual tasks to be trained and the sequence of events tihat are
practiced., In the development of a syllabus for either fliyht training or
researcn, the task Tisting could be used to establish the visual flight
maneuvers the pilots rust perform,

Performance iieasurenent

Pilot pertormance measures developed for one set of tasks ways 1ot be
relevant for another set of tas.s. For exailple, donb miss uistenc2 s an
informative measure ot bombing performance; but it is irrelevani t,
formatjon training. Bsecause some measures of perforuance are ciearly
task-specific, the task listing could be utilized to distinguish vetween
training events for the development of task-related perforuance criteria.
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Simulation Systen Evaluations

The task listing could be used to identify the specific training
capabilities of a flight simulator visual system, as follows:

Simulation
Flight Tasks Day Night
Landing X X )
Formaticon - -
Air Refueling X X
Air-to-Air Combat - -
Surface Attack X X

The task listing could also be used to compare the training
capabilities of alternative visual simulation systew configurations on a
comnon set of tasks. An example of this application is provided below:

Sirulator A Simulator B
Fl1ight Tasks vay Night Day T ight
Landing X X X X
Formation X X - -
Air Refueling - - X X
Missile Employnent X X - -
Offensive BFHM X X - -
Pop-Up Pattern X X X X

Visual Systemn Requiremnents

The task listing could have practical applications in fligiit
simulator acquisition and engineering developrent programs for Jetermining
(a) what tasks require visual imagery for training and {b) whicn tasks
require both day and night visual simulation. Simulator procurerent
managers could use this information to write training systei tesign
specifications that will provide simulation capabilities consistent with
Air Force training requirements. The engineers, on the other nand, could
profit from the task listing in the identification of, say, tne visual
databases required to simulate the tasks.

V. PRECAUTIONARY NUTES

Several precautions should be observed in the use of tho tash
Tisting; to wit:

1. The task listing does not represent a specific aircratt or
training mission.

2. Primary fliant instruments (e.g., attitude, altitucc, -
airspeed) are required for the tasks, even thougn the tasks are 110
related,
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3. Soule of the pilots based their judguents on a generic aircraft
configuration, wnich does not have the specialized cockpit avionics they
are accustoned to operating. In the absence of this equipment, they would
rely on visual cues.

4. Air Force requiations stipulate visual wmeteorological conditions
for training various tasks, although the tasks could theoretically be
performed on instruuents alone. These regulated tasks were treated as
vision related.

It is recormended that qualified pilots and the relevant training
manuals be consulted whenever the task listing is implemented in training
and research, The specific training operations can be determined from the
manuals, and the pilots can validate the training tasks.
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APPENDIX: SUURCE MATERIALS
The task listing was conipiled using trne following unclassified
source materials, which are organized on the basis of the aircraft or area
they represent.

Undergraduate Pilot iraining

. Department of the Air Force [196¢, Decewber). Praimary flying,
Jjet (AIC Manual 51-4). Randolph AFB, TX: Headguarters Air
Training Command.

-n

-1

' Department of the ~ir Force {1986, October). Air-to-air phase
manual, F-16A/B., Tucson, AZ: loZnd Tactical Fighter Group.

Department of th-: Air Force (1986, October). Conversion phase
manual, F-TvA/b. Tucson, AZ: 162nd Tactical Fighter Group.

Department of thye A Force {1986, Octover). F-16A furmal
flying training, air-to-surface phase manual. ‘icoill AFB,
FL: 56th Tactical Training Wing.

-n

-15

Departient of the Air Force (1§85, July). r-15 forial tiyin
training, air-to-air training manual. TLuke AFZ, AZ: lbgtn
Tactical Training Wing.

Jepartpent of the Air Force (1984, HMay). F-15 forial rlyin
training, conversion training manual.,  Luke AF:, ~Z: 185th

Tacticai Training Wing.

A-10
Department of the Air Force (1986, June). USAF upqrdue
training course A-10, surface attack tactical training
wanual. Lavis-honthan AFB, A7: 355th Tactical Training
Winyg.

v

Jepartment f the Air Force (1985, September). USai sigrade >
training course A-10, transition/instruments tratiing ::
manual. Javis-ilonthan AFB, AZ: 355th Tactical Tr+ining S
wing. L
A
Jepartment uf tne Air Force (1985, August). VUSAF ipgrade ]
trainirg course A-10, air refueling training ridnudl. ;a
Davis-iionthan AFB, AZ: 355th Tactical Trainin: w'ug. ?E
bDepartmen:  * tne Air Ferce (1985, August). USAF gy uide .
trainiy course A-10, surface attack training warial. o
Davis- ionthan AFB, AZ: 3556th Tactical Trainin, Jing. N
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Department of the Air Force (1985, May). USAF upgrade training
course A-10, BFIH/BAIM training manual. Davis-flonthan AFB,
AZ: 355tnh Tactical Training Wing.

Departitent 57 tne Air Force (1985, Nay). USAF upgrade training
cours» A-i0, aissimilar defensive maneuvering training
manua (. Davis-ilonthan AFB, AZ: 355th Tactical Training
Wing.

Departiient of the Air Force (1985, lHay). USAF upgrade trainin .
course A-10, tormation training manual, [avis-ilonthan KF&,
AZ: 355th Tactical Training Wing.

Uepartment of the ir Force {1985, llay). USAF upgrade training
course A=-1uU, night overations training manual.
Javis-ltonthan AFB, AZ: 355th Tactical Training winag.

Department of the Air Force (1984, January). USAF upgrade
training cource 4-10, Jow level operations training
manual. Oavi~-Tlontnan AFB, AZ: 355th Tactical Training

Wing.

-
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w

|

Department ot the Air Force 11981, January). USAF/IAP advanced
figiter courses F-5, air intercept pnase manual. Luke AFB,
A7: 40%th Tactical Training wing.

cemartment of the Adr Force (1980, May). USAF/HAP aavanced
fighter cvurses F-5, ground SE;ack phase manual. Luke AFB,
nZ: 4usth Tuctical Training Wing.

&,

-

cepartment v bhe Adr Force {1980, Aprilj. USAF/Uar ddvanced f
fignter coarses ©-9, air coiibat pnase manual. Luke AFB, ;

AZ: Bunth Tactical Training wing. %)
Jepartment of tne Air Force 1300, April). USAF/iisb advanced v
fighter ceurses F-5, transition phase manual. Luke AFB, "

AZ: 4075on Tactical Training Wwing. :’

g

/

cepartuent  F tne adr Porce (140U, January).  USAF, AP d.vancea
fighier conrses F-u, gt fiy1,g phase manual,  Luke AFB,
S e - S
A I0TUn Tectical Training Wing.
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cepartment of tre Adr Force (1475, Septenwer).  ubSar /UkP
duvancs s fagnter courses ©-n, JART phase tanus!, Luke AFB,
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Ao 0Tt Tactice: Tralnira ~ing.
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iepartiient ot the Adv Force (1974, August). USAF "'nf advanced :q

fignter courses H-9, furnation phase wanual,  [uke AFB, RZ: AS

10.th Tactical Training wing. )

tepdartrient of the Adv Farce (1479, Januaryl.  gSAF/iar auvanced
fignter courses F-5, instruents pnase menual. _Jke AFB, ;‘
AZ: 531 Tactical Training wing. .
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Low-Altitude Training

Toldy, M.t., & Miller, H.J. (1985). Low altitude training for
piluts: Test course (AFHRL-TP-85-T7, AD-BO%6 TGOL).
Williams AFB, AZ: Operations Training Division, Air Force
Huian Resources Laboratory.

General References

Crescent Books.

Sweetinan, 8., Gething, I1.J., Richardson, b., Spick, H.,

* Gunston, B., & Spick, M. (1Y83). Hodern air cowbat. hew York:

: & Gurston, 8. (1987). The great book of modern werplanes.

New York: Portland House.
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