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Army agencies in this study.
session and systems discussed is presented below.

APPENDIX A

COMPLETED QUESTIONNAIRES

The University of Dayton conducted eleven interview sessions at three
A list of agencies involved in each interview
The results of all of the

interviews, as recorded on the survey instruments at the time of the

D
s

interviews, are pregented in this appendix so that original records are not

. lost.
e
Interview Systems/Subsystems Date of
Sessgion Organization Discussed Interview
1. TRADOC, Ft. Rucker Near-term Scout Helicopter 5/06/80
2. TRADOC, Ft. Rucker Attack Helicopter 5/06/80
3. TRADOC, Ft. Rucker LHX~-Scout 5/06/80
SEMA-X
4. PMO for ASH Near-term Scout Helicopter 5/28/80
DARCOM, St. Louis Advanced Scout Helicopter
5. PMO for Black Hawk Black Hawk 5/28/80
DARCOM, St. Louis
6. AVRADCOM, St. Louis A/C Rocket Subsystems 5/ 21/80
A/C Guns Subsystems
Fire Control
7. AVRADCOM, St. Louis ADAS, 5/ 27/80
Landing Subsystems
8. AVRADCOM, St. Louis LH-X S/ 27/80
SEMA=X
9. PMO for AAH, AAH 5/28/80
DARCOM, St. Louis
10. & 11. AVRADCOM, St. Louis ADOCS 5/ 21-28/80
IDSV
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QUESTIONNAIRE FOR UNIVERSITY OF DAYTCN STUDY CF ARMY
AVIATION TRAINING R&D REQUIREMENTS
(ARMY RESZARCE INSTITUTEZ FIELD CONIT
CONTRACT NO. MDA903-80-C-0229

DATE 6 May 1980 QUESTIONNAIRE MNO. 1

RESPONDER'S NAME

RESPONDER'S ORGANIZATION

RESPONDER'S TITLE OR POSITION

The objective of this study is to identify new Army aviation
systems and system characteristics which will recuire behavioral
changes necessitating new training technicues.

Question 1 What new systems will be in the U.S. Army aviation
inventory for the period of 1985 %o 2000 (within your
area of cognizance)?

1.1 Mast Mounted Sight/FLIR/Laser Designator

Air-to-Air Missile

Advanced Navigation (Doppler, GPS, PLARS

-HUp/Advanced Night Vision
Threat Detector

. Advanced Scout Airframe
hat are the prokabilities that sach of these new
systems will be introduced iato Army iaventory?
(Values of probability are defined as 1.0 = almost
certain, 0.3 = highly probable, 0.6 = probakle,
0.4 = uncertain, and 0.2 = highly unlikelv.}

.

1
1
1
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Question 2

New Svstam Probabilicev
2.1 sight 0.8 (Laser) 0.9 (MMS), 1.0 (FLIR)
2.2 Missile 0.8
2.3 Navigation 1.0
2.4 Display 0.6 (HUD), 1.0 (Advanced Nav.)
2.5 Threat 0.7
5
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Question 3 What are the scheduled years for introducing each
of these new aviation systems?

New Svstem Year
3.1 Sight 1985 (10C)
3.2 Missile Beyond 1985
3.3 Navigation 1985
3.4 Displays 1990 (HUD) 1985 (Adv. Nav.)
3.5 Threat 1985

Question 4 How extensive will be the use of each of these new
systems? (Degreses of use are defined as "a" = more
than three thousand items, "b" = one to three thousand
items, "c¢" = three hundrad to one thousand items,

"d" = one to three hundred items, and "e" = thirty
to one hundred items.)

New System Degree of Use

.1 Sight

Missiles

Display

oo ]»)n

4

4.2

4.3 Navigation
4.4

4.5

Threat

Question 5 What are the current systems, if any, to be replaced
by each of these systems?

New Systems Current Svstems

5.1 Sight Stabilized Monocular
- 5.2  Missiles Nothing (A/G) ]
b - 5.3 Navigation Nothing
»-‘ 5.4 Displays Navigation
s
2 Threat Nothing )
- 5.5 )
-"" . I
= ]
& The Juestio..naire responder should answer Ouestions § 2 12, on
-, separata shee:ts, Jor 2ach of the new svstems identified in tle
< answer to Question l. .
p
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Questionnaire No. 1

New System Mast Mounted Sight/FLIR/Laser

Question 6.1

Question 6.2

Question 6.3

Question 6.4

How much difference will there be between the new
system and the current systems which it replaces

in terms of physical characteristics? (Degrees of
difference are defined as: "a" = radically different;
"b" = substantially different; "c" = somewhat
different; and "d" = minimal or no difference.)

Component Degree of Difference
6.1.1 Flight Controls . . . . . .
6.1.2 Instruments . . . . . . . . B
6.1.3 Displays . « « « « « ¢« « «
6.1.4 Power Controls . . . . . . .

6.1.5 Seating Arrangement . . . .
6.1.6 Visibility . . . . . . . . .
6.1.7 Weapon Guidance . . . . . . A
6.1.8 GUNS . . . . ¢ ¢ ¢ e e s e
6.1.9 Rockets . . . . . . . . . .
6.1.10 Laser . . . « . ¢« « ¢« « . A
6.1.11 Threat Detection . . . . . .
6.1.12 Navigation . . . . . . . . .

6.1.13 Communication . . . . . . .
6.1.14 ECM/EW . . . « o « o« « o o &
6.1.15 - Other (Specify) . . . . . .
6.1.16 Other (Specify) . . . . . .

For the components rated "radically different", what
is the nature of the difference?

Laser: New concept in weapon aiming. Laser designation for
other aircraft weapons. Laser designation for artillery.

For the components rated "substantially different”,
what is the nature of the difference?

Displa * - 2 CP~ =~ large one for gunner, small one for pilot

For the components rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature of the difference.
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New System Mast Mounted Sight/FLIR/Laser

Question 7.1 How much performance difference will there be

3! between the new system and the current systems
which it resplaces? (Degrees of difference are

: defined in Question 6.1).

h.

N Performance Degree of Difference

-l 7.1.1 Maneuverability . . . . . . D

7.1.2 Flight Stability . . . . . D

.ﬁ? 7.1.3 Control Responsiveness . . D

. 7.1.4 Flying Workload . . . . . . B

7.1.5 Flight Safety Character-
istics . . . . . . . .

7.1.6 Complexity . . . . « « + . c
7.1.7 Speed . . . . ¢ . . 4 4 e

7.1.8 Target Detection Capa-
bilities . . . . . . . .

151 7.1.9 Weapon Range . . . . . . .

il

7.1.10 Weapon Accuracy . . « « « =
7.1.11 Troop Capacity . . . . . .

7.1.12 Cargo Capacity . . . . . .
7.1.12 Other (Specify) . . . . . .
7.1.14 Other (Specify) . . . . . .

Question 7.2 For the performances rated "radically different"”,
what is the nature of the difference?

See Question 6.2

Question 7.3 For the performances rated "substantially different"”,
what is the nature of the difference?

Pilot workload, new switches, need to monitor

i Question 7.4 For the performances rated "somewhat different”, is
o the difference enc igh to require a change in training
methods? If so, indicate the nature of the difference.

More tasks than one person (pilot) can do

e v DA s
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Questionnaire No. 1

New System Mast Mounted Sight/FLIR/Laser

Question 8.1 1In terms of cockpit crew omerations, how much
difference 1is tnere cetween the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference
8.1.1 Basic Flying . . . . « + « . .
8§.1.2 Instrument Flying . . . . . .
8.1.3 WNap of Earth Flying . . . . .
8.1.4 Navigation . . . . . . . o . .

8.1.5 Communication . . . . . . . .
8.1.6 Other (Specify) Terrain Masking A
8.1.7 Other (Specify) . . . . . . .

Question 8.2 For the operations rated "radically different", what
is the nature of the difference?

Replace "pop-up" with terrain masking. Need to train and practice
using MMS to clear terrain without exposing helicopter.

Question 8.3 For the operations rated "substantially different”,
what is the nature of the difference?

Question 8.4 For the operations rated "somewhat different", is
the difference enough to require a change in
raining methods? 1If so, indicate the nature of
the difference.
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Questionnaire No. 1

New System Mast Mounted Sight/FLIR/Laser

Question 9.1 In terms of combat operations tasks, how much
difference is there between the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Diference
9.1.1 Target Detection . . . . . . . A
9.1.2 Target Attack . . . . . . . .
9.1.3 Weapon Aiming and Firing . . . B
9.1.4 Air-to-Air Combat Flight

Maneuvers . . . ¢ ¢« + ¢ o
9.1.5 Air-to-Ground Combat Flight

Maneuvers . . . . . « . . .
9.1.6 Multiple Aircraft Operation . c
9.1.7 Reconnaissance . . . . . . . . c
9.1.8 Command and Control Informa-

tion Processing . . . . . .
9.1.9 Other (Specify) . . . . . . .
9.1.10 Other (Specify) . . . . . . .

Question 9.2 For the operations rated "radically different", what
is the nature of the difference?

See Question 6.2

Question 9.3 For the operations rated "substantially different”,
what is the nature of the difference?

Multiple aircraft or aircraft/artillery coordination

Question 9.4 For the operations rated "somewhat different”, is
the difference enocugh to require a change in
training methods? 1If so, indicate the nature of
the difference.

9.1.6 See Question 9.3
9.1.7 Night use of FLIR
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New System _ mas+ Mounted Sight/FLIR/Laser

Question 10.1 What are the differences in man-machine skill
requirements between the new system anc the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

MR
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Skill Categorv Degree of Difference

10.1.1 Monitoring Displays . . . . . B/C
10.1.2 Tracking Outside Aircraft . .
10.1.3 Recognition . . . . . . . . .
10.1.4 Memory . « « ¢ o o « o « o &
10.1.5 Decision-Making . . . . . . . C
10.1.6 Physical Responses . . . . .
10.1.7 Other (Specify) . . . . . . .
10.1.8 Other (Specify) . . . . . . .

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

. YW “i?,;l

Vz\" DR 2 S Y.-rxr. ’
A -

Question 10.3 For the skills rated "substantially different",
what is the nature of the difference?
Displays: for gunner a new set of control/displays

Decision: laser set code
designate at proper time, don't designate too long

. Question 13.4 For the skills rated "somewhat different", is the
difference enough to require a change in training \
methods? 1If so, indicate the nature of the )
difference. ]
Displays: pilot displays ]

T TN Y vy vy )yD itwWw Yy vev oo or v

11

ok e BEh Bl Bt -8




J I TSy ra——————— DAL SN Rl S & N AU M st e St At Rt St e i Bt it Al Sl Tk S Ak Bt i A

Questionnaire No. 11

New System Mast Mounted Sight/FLIR/Laser

Question 11.1

Question 11l.2

Question 11.3

Question 11l.4

LA AL At A

A A1
S e

What are the differences in crew interaction
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Interaction Categorv Degree of Difference

11.1.1 Verbal Exchange . . . . . . .

11.1.2 Non-Verbal Exchange . . . . . c
11.1.3 Coordinated Physical

Responses . . « « « « « +
11.1.4 Other (Specify) . . . . . . .
11.1.5 Other (Specify) . . . . . . .

For the interactions rated "radically different",
what is the nature of the difference?

For the interactions rated "substantially different”,
what is the nature of the difference?

For the interactions rated "somewhat different”,
is the difference enough to require a change in
training methods?

Non-verbal: symbols on monitor to show targets

12
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Questionnaire MNo. 1

New System Mast Mounted Sight/FLIR/Laser

Question 12.1

Question 12.2

Question 12.3

Question 12.4

In terms of training methods,

how much difference

will there be between the new system and the current

systems

it replaces? (Note that this differs from

Questions 8.1 and 9.1, by emphasizing training
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

12.1.1
12.1.2
12.1.3
12.1 4
12.1.5
12.1.6
12.1.7
12.1.8
12.1.9

12.1.10

12.1.11
12.1.12
12.1.13

12.1.14
12.1.15

For the
what is

For the
what is

For the
what is

Training Areas Degree of Difference

Basic Flying . . . . . . .
Instrument Flying . .

Nap of Earth Flying

Navigation . . . . . . . . .
Communications . . . .

Target Detection . . . . . . c
Target Attack . . . . . .

Weapon Aiming and Firing . . B

Air-to-Air Combat Flight
Maneuvers . « « + « « « &

Air-to-Ground Combat
Flight Maneuvers . . . . .

Multiple Aircraft Opverations c
Reconnaissance . . . . . . .

Command and Control Informa-
tion Processing. . . .

Other (Specify) . . . . . .
Other (Specify) . . . . . .

training areas rated "radically different",
the nature of the difference?

training areas rated "substantially different",

the nature of the difference?

training areas rated "somewhat different"”,
the nature of the difference?

Slightly different technique

13
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Questionnaire No. 1

New System Air-to-Air Missile

Question 6.1 How much difference will there be between the new
system and the current systems which it reolaces
in terms of physical characteristics? (Degrees of
difference are defined as: 'a" = radically different;
“b" = substantially different:; "c" = somewhat
different; and "d" = minimal or no difference.)

Component Degree of Difference
6.1.1 Flight Controls . .
6.1.2 Instruments . . . . . .

6.1.3 Displays . . . . .
6.1.4 Power Controls . . . . .
6.1.5 Seating Arrangement . . .

6.1.6 Visibility . . . . . . . . .
6.1.7 Weapon Guidance . . . . . .
6.1.8 GUNS . . . . ¢ ¢ 4 e e e e A
6.1.9 Rockets . . . . . . . .« . .

6.1.10 Laser . . . ¢ ¢ ¢ ¢« o o o
6.1.11 Threat Detection .

6.1.12 Navigation . . . . . . .
6.1.13 Communication . . . . . .
6.1.14 ECM/EW . . . . « « + &
6.1.15 Other (Specify) . . . . .
6.1.16 QOther (Specify) . . . . . .

Question 6.2 For the components rated "radically different", what
is the nature of the difference?

Entirely new concept

Question 6.3 For the components rated "substantially different"”,
what is the nature of the difference?

Question 6.4 For the components rated "somewhat different", is
the difference enough to require a change in training !
methods? If so, indicate the nature of the difference.

14
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L- Questionnaire No. 1
p ———

New System Air-to-Air Missile

L Question 7.1 How much performance difference will there be

1’ between the new system and the current systems

8 which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference

7.1.1 Maneuverability . . . .
7.1.2 Flight Stability
7.1.3 Control Responsiveness

7.1.4 Flying Workload . . . . . .
7.1.5 Flight Safety Character-
istics . . . . . . ..

7.1.6 Complexity . . . . . . . .
7.1.7 Speed . . . . ¢ . i e e e .

7.1.8 Target Detection Capa-
bilities . . . . . . . .

7.1.9 Weapon Range . . . . . . . A
7.1.10 Weapon Accuracy . . . .« .

7.1.11 Troop Capacity . . . .

7.1.12 Cargo Capacity . . . . .

7.1.13 Other (Specify) . . .

7.1.14 Other (Specify) . . . . . .

Question 7.2 For the performances rated "radically different",
what is the nature of the difference?

No counterpart

e m—

Question 7.3 For the performances rated "substantially different",
what is the nature of the difference?

Question 7.4 For the performances rated "somewhat different", is
the difference enocugh to require a change in training
methods? If so, indicate the nature of the difference.

15 1
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Questionnaire MNo. 1

TUONR
o

L
New System Air-to-air Missile
3! Question 8.1 1In terms of cockpit crew orerations, how much

difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

3

Operation Degree of Difference

8.1.1 Basic Flying . . . . . . . . . E
8.1.2 Instrument Flying . . . . . . h
8.1.3 Nap of Earth Flying . . . . . i
8.1.4 Navigation . . . . . . . . . .

8.1.5 Communication . . . . . . . .

8.1.6 Other (Specify) Target Detection A

8.1.7 Other (Specify) . . . . . . .

Question 8.2 For the operations rated "radically different", what
is the nature of the difference?

Threat Detection
Point Helicopter
IR Seeker (Tone)
FLIR

Question 8.3 For the operations'rated "substantially different",
what is the nature of the difference?

Question 8.4 For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.

16 !
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ﬁ Questionnaire No. 1

New System Air-to-Air Missile

Question 9.1 In terms of combat overations tasks, how much
difference is there retween the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Difference

9.1.1 Target Detection . . . . .

9.1.2 Target Attack . . . . . . .

9.1.3 Weapon Aiming and Firing . . . X
@ 9.1.4 Air-to-Air Combat Fllght g
- Maneuvers . . . e e e . A
- 9.1.5 Air-to-Ground Combat Flight
o Maneuvers . . . . ¢ + & o .

9.1.6 Multiple Aircraft Operation

9.1.7 Reconnaissance . . . . . . .

9.1.8 Command and Control Informa-
tion Processing . . . . .

i 9.1.9 Other (Specify) . . . . . . .
g 9.1.10 Other (Specify) . . . . . .

Question 9.2 For the operations rated "radically different", what
is the nature of the difference?

See Question 8.2

: ;
g Question 9.3 For the operations rated "substantially different”, &
3 what is the nature of the difference? B
2 7
. <Y
; 3
2 )
- “ .]
q ]
. Question 9.4 For the operations rated "somewhat different", is }
- the difference encugh to require a change in g
.. training methods? 1If so, indicate the nature of .
» the difference. :
( 1
, ~

-
[
~
P & 4
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Questionnaire No. 1

New System Air-to-Air Missile

Question 10.1

Question 10.2

Question 10.3

Question 10.4

What are the differences in man-machine skill
requirements between the new svstem anc the current
systems wnich it replaces? (Degrees of difference
are defined in Question 6.1).

Skill Categorv Degree of Difference

10.1.1 Monitoring Displays . . . . .
10.1.2 Tracking Qutside Aircraft . .

10.1.3 Recognition . . . . . . . . . D
10.1.4 MemoXry . . . ¢ ¢ o o o o o
10.1.5 Decision-Making . . . . . . . D
10.1.6 Physical Responses . . . . .
10.1.7 Other (Specify) . . . . . . .

10.1.8 Other (sSpecify) . . . . . . .

For the skills rated "radically different", what is
the nature of the difference?

For the skills rated "substantially different”,
what is the nature of the difference?

For the skills rated "somewhat different”, is the
difference enough to require a chance in training
methods? 1If so, indicate the nature of the
difference.

- \vva
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Ouestionnaire No. :

e Question l1l1.1 What are the differences in crew interaction

- requirements between the new system and the current

- systems which it replaces? (Degrees of diZfergnce
are defined in Question 6.1).

Interaction Category Degree of Difference

11.1.1 Verbal Exchange . . . . . . .
11.1.2 ©Non-Verbal Exchange . . . . .
11.1.3 Coordinated Physical

Responses . . « . « + o « = D
. 11.1.4 Other (specify) . . . . . . .
i:i 11.1.5 Other (Specify) . . . . . . .

Question 11.2 For the interactions rated "radically different”,
what is the nature of the difference?

Question 11.3 For the interactions rated "substantially different",
what is the nature of the difference?

Question 11.4 For the interactions rated "somewhat different”,
- is the difference enough to require a change in
® training methods?




Questionnaire No. 1

New System Air-to-Air Missile

Question 12.1 1In terms of training methods, how much difference
& will there be between the new system and the current
R systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference

12.1.1 Basic Flying . . . . . . .
12.1.2 Instrument Flying . . . . .
n 12.1.3 Nap of Earth Flying . . . .
j'f 12.1 4 Navigation . . . . . . . . .
. 12.1.5 Communications . . . . . . .
: 12.1.6 Target Detection . . . . . .
o 12.1.7 Target Attack . . . . . . .
l§ 12.1.8 Weapon Aiming and Firing . .
= 12.1.9 Air-to-Air Combat Flight
( Maneuvers . . . . . . . . c
T 12.1.10 Air-to-Ground Combat
‘ Flight Maneuvers . . . . .
12.1.11 Multiple Aircraft Operations
12.1.12 Reconnaissance . . . . . . .
12.1.13 Command and Control Informa-
tion Processing . . . . .
12.1.14 Other (Specify) . . . . . .
12.1.15 Other (Specify) . . . . . .
. Question 12.2 For the training areas rated "radically different",
- what is the nature of the difference?
o
- Question 12.3 For the training areas rated "substantially different",
8 what is the nature of the difference?
®

Question 12.4 For the training areas rated "somewhat different",

what is the nature of the difference?

° 20
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Questionnaire No.

New System Advanced Navigation

Question 6.1

Question 6.2

Question 6.3

Question 6.4

How much difference will there be between the new
system and the current systems which it replaces

in terms of physical characteristics? (Degrses of
difference are defined as: "a" = radically different;
"b" = substantially different; "c" = somewhat
different; and "d" = minimal or no difference.)

Component Degree of Difference

6.1.1 Flight Controls . . . . .

6.1.2 Instruments . . . . . . . .

6.1.3 Displays . . . « + ¢« « « .« . B
6.1.4 Power Controls . . . . . . .

6.1L.5 Seating Arrangement . . . .

6.1.6 Visibility . . . . . . . . .

6.1.7 Weapon Guidance . . . . . .

6.1.8 Guns . . . . ¢ ¢ 4 4 4 e . .

6.1.9 Rockets . . . . . . . . . .

6.1.10 Laser . . . . ¢ « 4+ o o o

6.1.11 Threat Detection . . . . . .

6.1.12 Navigation . . . . . . . . . B
6.1.13 Communication . . . . . . .

6.1.14 ECM/EW . . . ¢ ¢ ¢« « « o o &

6.1.15 Other (Specify) . . . . . .

6.1.16 Other (Specify) . . . . . .

For the components rated "radically different", what
is the nature of the difference?

Display: moving map for Advanced Scout Helicopter

digital for Interim Scout Helicopter
For the components rated "substantially different”,
what is the nature of the difference?

Easier on crew (less workload)

For the components rated "somewhat different", is
the difference enough to regquire a change in training
methods? If so, indicate the nature of the difference.

21
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New System
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Questionnaire Yo.

Advanced Navigation

Question 7.1

Question 7.2

Question 7.3

Question 7.4

How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference

7.1.1 Maneuverability . . . . .

7.1.2 Flight Stability . . . . .
7.1.3 Control Responsiveness . .
7.1.4 Flying Workload . . . . . .

7.1.5 Flight Safety Character-
isties . . . . . ...

7.1.6 Complexity . . « « « « .+ .
7.1.7 Speed . . . . ¢ v e v e

7.1.8 Target Detection Capa-
bilities . . . . . . . .

7.1.9 Weapon Range . . . . . . .

7.1.10 Weapon ACCUraCY . « « « + &

7.1.11 Troop Capacity . . . . .

7.1.12 Cargo Capacity . . . . . .

7.1.13 Other (Specify) Navigation Adircraft
7.1.14 Other (Specify) . . . . . .

For the performances rated "radically different”,
what is the nature of the difference?

For the performances rated "substantially different",
what is the nature of the difference?

More accurate

For the performances rated "somewhat different", is
the difference enough to require a change in traininc

1

methods? If so, indicate the nature of the difference.

22
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Questionnaire No. 1

New System Advanced Navigation

Question 8.1 In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Aol et ot

W TPV

Operation Degree of Difference
8.1.1 Basic Flying . . . . . . . . .

8.1.2 Instrument Flying . . . . .
8.1.3 Nap of Earth Flying . . . . .

bt o d o eeduin Ja

8.1.4 Navigation . . . . . . « . « . B

8.1.5 Communication . . . . . . . . X
8.1.6 Other (Specify) . . . . . . . -
8.1.7 Other (Specify) . . . « . . .

ror the operations rated "radically different", what
is the nature of the difference?

N

Question 8.

.-

[N

Question 8.3 For the operations rated "substantially different”,
what is the nature of the difference? i

b

Easier ]

Question 8.4 For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.
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Questionnaire No.

New System Advanced Navigation

Question 9.1 1In terms of combat operations %tasks, how much
difference is there between the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Difference
9.1.1 Target Detection . . . . . .
9.1.2 Target Attack . . . . . . .
9.1.3 Weapon Aiming and Firing . . . D
9.1.4 Air-to-Air Combat Fllght

Maneuvers . . . . e e e . D
9.1.5 Air-to-Ground Combat Flight

Maneuvers . . . . . . . . . D
9.1.6 Multiple Aircraft Operation . D
9.1.7 Reconnaissance . . . . . . . .
9.1.8 Com@and and Control Informa-

tion Processing . . . . . . D
9.1.9 Other (Specify) . . . . « . . __
9.1.10 Other (Specify) . . . . . . .

Question 9.2 For the operations rated "radically different", what
is the nature of the difference?

Question 9.3 For the operations rated "substantially different”,
what is the nature cf the difference?

Question 9.4 For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.

24
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Questionnaire No.

New System Advanced Navigation

Question 10.1 What are the differences in man-machine skill
requirements between the new svstem anc tne current
systems which it replaces? (Degrees of differance
are defined in Question 6.1).

Skill Categorv Degree of Dirference
10.1.1 Monitoring Displays . . . . . B
10.1.2 Tracking Outside Aircraft
10.1.3 Recognition . . . . . . . . .
10.1.4 MemoOXry .« « « « « « o o« o «
10.1.5 Decision-Making . . . . . . .
10.1.6 Physical Responses . . . . .

10.1.7 Other (Specify) . . . . . . .
10.1.8 Other (Specify) . ... . . . .

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

WM
AR
‘.'-,‘

Question 10.3 For the skills rated "substantially different”,
what is the nature of the difference?

L,‘ Map/digital display (must train on use of digital display)

{

b

Y

[

@ Questior 10.4 For the skills rated "somewhat different", is the
f“ difference enough to require a change in training
- methods? 1If so, indicate the nature of the

! difference.
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Questionnaire Yo.

1
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New System Advanced Navigation

Question l11.1 What are the differences in crew interaction
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Interaction Category Degree of Difference
11.1.1 Verbal Exchange . . . . . . .
11.1.2 Non-Verbal Exchange . . . . . D ;
11.1.3 Coordinated Physical :
REeSpPONSe@S . . « + o« « + « D 3
11.1.4 Other (Specify) . . . . . . . '
11.1.5 Other (Specify) . . . . . . . __
|

Question l1.2 For the interactions rated "radically different”,
what is the nature of the difference?

Question 1l1.3 For the interactions rated "substantially different”,
what is the nature of the difference?

o
"

B * PP Iy

El
)

Question 1l1.4 For the interactions rated "somewhat different"”,
is the difference enough to require a change in
¢ training methods?
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Ouestionnaire No. 1

New System Advanced Navigation

Question 12.1 1In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 2.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference

12.1.1 Basic Flying . . . . . . . .

12.1.2 Instrument Flying . . . . .
12.1.3 Nap of Earth Flying . . . .

12.1 4 Navigation . . . . . . . .. ¢
12,.1.5 Communications . . . . . . .
12.1.6 Target Detection . . . . . .
12.1.7 Target Attack . . . . . . .

12.1.8 Weapon Aiming and Firing . .

12.1.9 Air-to-Air Combat Flight
Maneuvers . . . .+ . < .

12.1.10 Air-to-Ground Combat
Flight Maneuvers . . . . .

12.1.11 Multiple Aircraft Operations
12.1.12 Reconnaissance . . . . . . .

12.1.13 Command and Control Informa-
tion Processing . . . . .

12.1.14 Other (Specify) . . . . . .
12.1.15 Other (Specify) . . . . . .

Lid ot hat aelalt 4
A et e S Y

AR LN
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Question 12.2 For the training areas rated "radically different",
what is the nature of the difference?

Questicn 12.3 For the training areas rated "substantially different"”,
what is the nature of the difference?

- v v v
DA Ay o A M Bt S A T .

Question 12.4 For the training areas rated "scmewhat different”,
- what is the naturz of the difference?

Must still use maps but must learn an additional system

27




New System

Questionnaire No.

Threat Detector

Question 6.1

Question 6.2

Question 6.3

Question 6.4

How much difference will there be between the new
system and the current systems which it replaces

in terms of physical characteristics? (Degrees of
difference are defined as: "a" = radically different:
"b" = substantially different; "c" = somewhat
different; and "4d" = minimal or no difference.)

Component Degree of Difference
6.1L.1 Flight Controls . . . . . .
6.1.2 Instruments . . . . . . . .
6.1.3 Displays . . . « ¢« « « .+ « . c

6.1.4 Power Controls . . . . . . .

6.1.5 Seating Arrangement . . . .
6.1.6 Visibility . . . . . . . . .
6.1.7 Weapon Guidance . . . . . .
6.1.8 GUNS . . . ¢ ¢ ¢ 4+ e e o e
6.1.9 Rockets . . . . . . . . . .
6.1.10 Laser . . . ¢« ¢ ¢« ¢« « ¢ . .
6.1.11 Threat Detection . . . . . . c
6.1.12 Navigation . . . . . . . . .
6.1.13 Communication . . . . . . .
6.1.14 ECM/EW . . « ¢ ¢ ¢« « o « o
6.1.15 Other (Specify) . . . . . .
6.1.16 Other (Specify) . . . . . .

For the components rated "radically different", what
is the nature of the difference?

For the components rated "substantially different”,
what is the nature of the difference?

New display (new capability)
Audible alarm

For the components rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature o0f the difference.
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Questionnaire YNo. 1

New System Threat Detector

Question 7.1 How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference

7.1.1 Maneuverability .
7.1.2 Flight Stability
7.1.3 Control Responsiveness .
7.1.4 Flying Workload .

7.1.5 Flight safety Character-
istics . . . . . .

7.1.6 Complexity . . « « « « . .

7.1.7 Speed . . . . . . . .
7.1.8 Target Detection Capa-

bilities L] - L] - - - L] L] Q
7.1.9 Weapon Range . . . . . .

7.1.10 Weapon Accuracy . « .« .
7.1.11 Troop Capacity . .

7.1.12 Cargo Capacity . . . . .
7.1.13 Other (Specify) . . . . . .
7.1.14 oOther (Specify) . . . . .

Question 7.2 For the performances rated "radically different"”,
what is the nature of the difference?

Q Question 7.3 For the performances rated "substantially different",
. what is the nature of the difference?

@

}] Question 7.4 For the performances rated "somewhat different”, is

} @ the difference enough to require a change in training

methods? If so, indicate the nature of the difference.
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Questionnaire Nc. 1

New System Threat Detector

Question 8.1 In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference i
8.1.1 Basic Flying . . . . . . « . . j
8.1.2 Instrument Flying . . . . . . i
8.1.3 Nap of Earth Flying . . . . .
8.1.4 Navigation . . . . . . . . . . .

8.1.5 Communication . . . . . . . .
8.1.6 Other (Specify) Threat Detection c .
8.1.7 Other (Specify) . . . . . . . l

Question 8.2 TFor the operations rated "radically different", what
is the nature of the difference?

PR

Question 8.3 For the operations rated "substantially different",
what is the nature of the difference?

SRl

Question 8.4 For the operations rated "somewhat different”, is
the difference enough to regquire a change in
training methods? 1If so, indicate the nature of
the difference.

Capability to detect radar
Tactics to use
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New System
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Ouestionnaire No. 1

Threat Detector

Question 9.1

Question 9.2

Question 9.3

Question 9.4

In terms of combat operations tasks, how much
difference is there between the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Difference
9.1.1 Target Detection . . . . . . .
9.1.2 Target Attack . . . . . . . .

9.1.3 Weapon Aiming and Firing . . .
9.1.4 Air-to-Air Combat Flight

Maneuvers . . . . . . ¢ o o
9.1.5 Air-to-Ground Combat Flight
Maneuvers . . . ¢ ¢ ¢ ¢ o .

9.1.6 Multiple Aircraft Operation .

9.1.7 Reconnaissance . . . . . « . .
9.1.8 Command and Control Informa-
tion Processing . . . . . .
9.1.9 Other (Specify) Threat Detection c
9.1.10 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

For the operations rated "substantially different”,
what is the nature of the difference?

For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? 1If so, indicate the nature of
the difference.

See Question 8.4
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Questionnaire No.

New System Threat Detector

Question 10.1

Question 10.2

Question 10.3

FQ Question 10.4

What are the differences in man-machine skill
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

1

Skill Categorv Degree of Difference
10.1.1 Monitoring Displays . . . . . c
10.1.2 Tracking Outside Aircraft . .
10.1.3 Recognition . . . . . . . . .

10.1.4 MemOZY . « « ¢ ¢ o o o o o« 4
10.1.5 Decision-Making . . . . . . .
10.1.6 Physical Responses . . . . .
10.1.7 Other (Specify) . . . . . . .
10.1.8 Other (Specify) . . . . . . .

For the skills rated "radically different", what is
the nature of the difference?

For the skills rated "substantially different",
what is the nature of the difference?

For the skills rated "somewhat different", is the
difference enough to require a change in traiaing
methods? If so, indicate the nature of the
difference.

Aural warning

32
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Ouestionnaire YNo. 1

New System Threat Detector

4 Question 1l1.1 What are the differences in crew interaction

- requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

. Interaction Category Degree of Difference !
' 11.1.1 Verbal Exchange . . . . . . . 3
11.1.2 Non-Verbal Exchange . . . . '

11.1.3 Coordinated Physical ‘

Responses . . . . . . « . . :

11.1.4 Other (Specify) . . . . . . . ]

11.1.5 Other (Specify) . . . . . . . 1

23

: Question 11.2 For the interactions rated "radically different”,
-3 what is the nature of the difference?

‘
Question 11.3 For the interactions rated "substantially different”,
what is the nature of the difference?
Question 1l1.4 For the interactions rated "somewhat different”,
- is the difference enough to require a change in
-i training methods?
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Questionnaire MNo. 1

New System Threat Detector

Question 12.1

Question 12.2

Question 12.3

Question 12.4

In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from

Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation difrerences,

i.e., differences in system operation might not
always necessitate differences in training methods.)

12.1.1 Basic Flying . . . . . . . .
12.1.2 Instrument Flying . . . . .
12.1.3 Nap of Earth Flying .
12.1 4 Navigation . . . . . . .
12.1.5 Communications
12.1.6 Target Detection . .
12.1.7 Target Attack . . . . . . .
12.1.8 Weapon Aiming and Firing . .
12.1.9 Air-to-Air Combat Flight
Maneuvers . . . . . . . .
12.1.10 Air-to-Ground Combat
. Flight Maneuvers . . . . ..
12.1.11 Multiple Aircraft Operations
12.1.12 Reconnaissance . . . . . . .
12.1.13 Command and Control Informa-
tion Processing . . . . .
12.1.14 Other (Specify) . . . . . .
12.1.15 Other (Specify) . . . . . .
For the training areas rated "radically different”,
what is the nature of the difference?
For the training areas rated "substantially different",
what is the nature of the difference?
For the training areas rated "somewhat difZferent”,
what is the nature of the difference?

Training Areas Degree of Difference
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Question 13 As stated at the beginning of the guestionnaire
the objective of this study is to identifv new Army
aviation systems and svstem characteristics which
will require behavioral chances necessitating new
training techniques.

Rl
s
et A s m— s

Given this objective, is there anything further
which you believe will require changes in training
as a result of the introduction of new Army aviation
systems?

(a) Scout is integrator of weapons and tactics

3 Scouts/5 Attack 2 Scouts "normal"
1l Scout "battle captain"
Different training?

Additional training in attack helicopter/weapons artillery

(b) Observer training - Minimal peacetime authorization
Questionable capability of recruit

(c) Pilot workload - 1 pilot
1l pilot and 1 observer
2 pilots

(d) Simulators - Difficult for multiple visual targets, other
aircraft laser designating, etc.

(e) Lack of realistic war-game environment - no ranges

(f) Avionics, laser, FLIR maintenance

j
i
;

t;' (9) Reduced instrument for training needs

|."

o (h) Scout attrition

;i (i) Advanced scout - No decision expected on configuration l
p -~ will require ordinary aircraft check-out

[ training :
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QUESTIONNAIRE FOR UNIVERSITY CF DAYTON STUDY OF ARMY

AVIATION TRAINING R&D REQUIREMENTS
(ARMY RESEARCH INSTITUTE FIELD UNIT

CONTRACT NO. MDAS03-30-C-0229

DATZ 6 May 1980 QUESTIONNAIRE NO. 1A

RESPONDER'S NAME

RESPONDER'S

RESPONDER'S

ORGANIZATION

TITLE OR PCOSITION

The objective of this study is to identify new Army aviation
systems and systam characteristics which will recuire behavioral
changes necessitating new training technicues.

Question 1

Question 2

What new systems will be in the U.S. Army aviation
inventory for the period of 1985 to 2000 (within your
area of cognizance)?

1.1 m ut Helicopter

What are the prokbabilities that each of these new
systems will be introduced into Army inventory?
(Values of probabilizyv are defined as 1.0 = almost
certain, 0.8 = highly probable, 0.6 = zrobable,
0.4 = uncertain, andé 0.2 = highly unlikelv.)

New Svstem Probabilitv
2.1 Nyear Term Scout Helicopter 1.0
2.2
2.3
2.4
37
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Question 3 What are the scheduled vears for introducing each

of these new aviation systems?

New Svstam Year

1 Near Term Scout Helicopter 1985

Question 4 How extensive will be the use of each of these new

systems? (Degr=es of use are defined as "a" = more
than three thousand items, "b" = one to three thousand
items, "¢" = three hundred to one %housand items,

"d" = one to three hundred items, and "e" = thirty

to one hundred items.)

New System Degree of Use

4.1 Near Term Scout Helicopter C

Question 3 What are the current systems, if any, to be replaced

by each of these systems?

New Systems Current Svstems

5.1

5.2

5.3

5.4
susestic.naira resgender should answer Questions 5 <o 12, on
raza sneets, Sor each of zthe new svstems identified in tle
ver o Question Ll.
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New Svstem Near Term Scout Helicopter

Question 6.1

Question 6.2

Question 6.3

Question

6.4

Questicnnaire Vo.

How much difference will there be between the new

system and the current systems which it replaces
in terms of physical characteristics?

difference are defined as:

(Degrees of
= radically different;

"b" = substantially different; "c" = somewhat

different; and "d" = minimal or no difference.)
Component Degree of Difference

6.1.1 Flight Controls . . .

6.1.2 Instruments . . . . .

6.1.3 Displays . . . . . . . .

6.1.4 Power Controls . . . . .

6.1.5 Seating Arrangement . .

6.1.6 Visibility . . . . . . .

6.1.7 Weapon Guidance . . . . A

$.1.8 Guns . . . . < . . . . . A

6.1.9 Rockets . . . . . . A

6.1.10 Laser . . . . . . . . . A

6.].11 Threat Detection . . . . c

6.1.12 Navigation . . . . . . . B

6.1.13 Communication . .o .

6.1.14 ECM/EW . . . . . . . . .

6.1.15 Other (Specify) . . . .

6.1.16 Other (Specify) .

For the components rated "radically different”,
is the nature of the difference?

what

For the components rated "substantially different”,
what is the nature of the difference?

For the components ratad "somewhat different",

39

is
the difference enough to require a change in training
methods? If so, indicate the nature of

the differ=nce.
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New System

Near Term Scout Helicopter

Question 7.1

Question 7.2

Question 7.3

Question 7.4

LN S ARl S A At S i A e e N T A

Questionnaire Nco. ]a

How much performance difference will there be
between the new svstem and the current systems
which it replaces? (LDegrees of difference are

defined in Question 6.1)

Performance

7.1.1 Maneuverability
7.1.2 Flight Stability

7.1.3 Control Responsiveness

7.1.4 Flying Workload

7.1.5 Flight Safety Character-

istics . . .
7.1.6 Complexity . .
7.1.7 Speed . . . . .

7.1.8 Target Detection Capa-

bilities . .
7.1.9 Weapon Range .
7.1.10 Weapon Accuracy
7.1.11 Troop Capacity
7.1.12 Cargo Capacity

-

Degree of Diffsrence

wl|ojo |v

7.1.13 oOther (Specify) Navigating Aircraft B

7.1.14 Other (Specify)

For the performances rated "radically different”,
what is the nature of the difference?

For the performances rated "substantially different",
what is the nature of the difference?

For the performances rated "somewhat different”, is
the difference enough to require a change in traininc

methods? If sco, indicate

40
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New System

T ——

Near Term Scout Helicopter

Questionnaire

Question 8.1

Question 8.2

Question 8.3

Question 8.4

L ARG AR 204 (NEOAL TR 4

| @

In terms of cockpit

craw omerations, how much

differance is there
the current systems
of difference are de

cetween tile new system and
which it replaces? (Degrees
fined in Question 6.1).

Operation Degree of Difference

8.1.1 Basic Flying . . . . . . . . .

8.1.2 Instrument Flying . . . . . .

8.1.3 Nap of Earth Flying . . . . . B

8.1.4 Navigation . . . . . . . . . . B

g§.1.5 Communication . . . . . . . . D

8.1.6 Other (Specify) . . . . . . . A

8.1.7 Other (Specify) . . . . . . . A

For the operations rated "radically different", what

is the nature of the difference?

For the operations rated "substantially different",
what is the nature of the difference?

For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? If so, indicate the nature of

the difference.

41

e ——— Lt Lt e A ——— A A M A ——— A .




R W e TR———— R A A i T AR A Mt Tt B at S A Dt il N T T—TTT——

]
4
o

Questicnnaire No. 1A

New System Near Term Scout Helicopter

Question 9.1 1In terms of combat operations tasks, how much
difference is there petween the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

|
1

Operation Degree of Difference
9.1.1 Target Detection . . . . . . . A
9.1.2 Target Attack . . . . . . . .
9.1.3 Weapon Aiming and Firing . . . B
9.1.4 Air-to-Air Combat Flight

Maneuvers . . . ¢ <« ¢ o o . 2
5.1.5 Air-to-Ground Combat Flight

Maneuvers . . . . . .« .« . . D
9.1.6 Multiple Aircraft Operation . c
9.1.7 Reconnaissance . . . . . . . . c
9.1.8 Command and Control Informa-

tion Processing . . . . . .
9.1.9 Other (Specify) . . . . . . . c
9.1.10 Other (Specify) . . . . . . .

Question 9.2 For the operations rated "radically different", what
is the nature of the difference?

RTINS 7 SR

AR 2.

Question 9.3 For the operations rated "substantially different",
what is the nature of the difference?

Question 9.4 For the operations rated "somewhat different"”, is
the difference enough to require a change in
training methods? 1If so, indicate the nature of
the difference.




New System

Questionnaire No. 1A

Near Term Scout Helicopter

Question 10.1

Question 10.2

Question 10.3

Question 10.4

What are the differences in man-machine skill
requirements between the new system ancd the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Skill Categoryv Degree of Difference

10.1.1 Monitoring Displays . . . . . B
10.1.2 Tracking Outside Aircraft . . D

10.1.3 Recognition . . . . . . . . . D
10.1.4 Memory . . o ¢ « « « o« o o
10.1.5 Decision-Making . . . . . . . c
10.1.6 Physical Responses . . . . .
10.1.7 oOther (Specify) . . . . . . .

10.1.8 Other (Specify) . . . . . . .

For the skills rated "radically different", what is
the nature of the difference?

For the skills rated "substantially different",
what is the nature of the difference?

For the skills rated "somewhat different", is the
difference enough to require a change in training
methods? If so, indicate the nature of the
diffarence.
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New System Near Term Scout Helicopter

Questionnaire No. 1A

Question 1ll.1 What are the differences in crew interaction
reguirements between the new system and the current

which it replaces? (Degrees of diffsrence

are defined in Question 6.1).

systems

11.1.1
11.1.2
11.1.3

11.1.4
11.1.5

Question 1ll1l.2 For the
what is

Question 11.3 For the
what is

Interaction Category

Verbal Exchange . .
Non-Verbal Exchange

Coordinated Physical
Pesponses . . . . .

Other (Specify) . . .
Other (Specify) . . .

Degree of Difference

]

interactions rated "radically different",
the nature of the difference?

interactions rated "substantially different”,
the nature of the difference?

Question 1ll.4 For the interactions rated "somewhat different",
is the difference enough to require a change in
training methods?

44
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New Systeln. Near Term Scout Helicopter

AR M
.

Question 12.1 1In terms of training methods, how much difference i
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference

12.1.1 Basic Flying . . . . . . .

- aen. Ras

12.1.2 Instrument Flying . . . .
12.1.3 Nap of Earth Flying . . . .
12.1 4 Navigation . . . . . . . . . c

Aas:m a8

12.1.5 Communications . . . . . . .
12.1.6 Target Detection . . . . . . c
12.1.7 Target Attack . . . . . . .
12.1.8 Weapon Aiming and Firing . . B

12.1.9 Air-to-Air Combat Flight j
Maneuvers . . . . . . . . C

12.1.10 Air-to-Ground Combat ]
Flight Maneuvers . . . . . 1

12.1.11 Multiple Aircraft Operations c
12.1.12 Reconnaissance . . . . . . .

12.1.13 Command and Control Informa-
: tion Processing . . . . .

12.1.14 Other (Specify) . . . . . .
12.1.15 Other (Specify) . . . . . .

2 el W5 _T_ 0 "Lt BEER A P P> L al e BN

Question 12.2 For the training areas rated "radically different"”,
what is the nature of the difference?
b
g
.
Question 12.3 For the training areas rated "substantially different", 1
what is the nature of the difference? }
b @ i
- ,

Question 12.4 For the training areas rated "somewhat diffecent",
what is the nature of the difference?
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Question 13

As stated at the beginning of the guestionnaire

the objective of this study is to identify new Army
aviation systems and svstem characteristics which
will regquire behavioral changes necessitating new
training techniques.

Given this objective, is there anything further
which you believe will require changes in training
as a result of the introduction of new Army aviation
systems?
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QUESTIONNAIRE FOR UNIVERSITY OF DAYTON STUDY OF ARMY
AVIATION TRAINING R&D REQUIREMENTS
(ARMY RESEARCHE INSTITUTZ FIZLD INIT
CONTRACT NO. MDAS03-80-C-0229

DATZ 7 May 1980 QUESTIONNAIZRE NO.

RESPONDER'S NAME

RESPONDER'S ORGANIZATION

RESPONDER'S TITLE OR POSITION

The objective of this study is to identify new Army aviation
systems and system characteristics which will recuire behavioral
chranges necessitating new training technigues.

Question 1 What new systems will ke in %he U.S. Army aviation

inventory for the period of 1985 to 2000 (within your
area of cognizance)?

1.1 LH-X - Scout (Far Term)
1.2 SEMA-X (Special Electronic Mission Aircraft)
1.3 UH-60
1.4 CH-47¢C

Question 2 What are the probabilities that each of thesa new
systems will be introduced into Army inventory?
(Values of probability are definaé as 1.0 = almost
certain, 0.8 = highly probable, 0.6 = probablse,
0.4 = uncertain, and 0.2 = highly unlikeiv.)

Vew Svstem Probabilitwy
2.1 LH-X - Scout 0.5
2.2 SEMA-X 0.9
2.3 UH-60 1.0
2.4 CH-47D 1.0
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Question 3

Question 4

Question 3

5.1 _LH-X OH-58 Augmentation

5.2 _sEMA-x High side of SEM aircraft

5.3 UH-60 Augment UH-1 fleet

5.4 CH~47D CH-47 A, B, C
i2..naire resztonder shoulé answer Ouestions 5 =0 12, on
sneecs, ZSor 2ach 92 the new svstems identified in the
Ques+=inmn 1.
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What are the scheduled years for introducing each
of these new aviation systems?

New Svstem Year
LH-X Late 1990s
3.2 SEMa-x Late 1990s
UH-60 In the £ield

3.4 CH-47 D In the field

How extensive will be the use of each of these new
systems? (Degrees of use are defined as "a" = more
than three thousand itams, "b" = one to three thousand
items, "c¢" = three hundred to one thousand items,

"d" = one to three hundred items, and "e" = thirty

to one hundred items.)

New System Degree of Use

LH=-x
SEMA=X
4.3 UR~60

wiwlo (O

What are the current systems, 1if any, to be replaced
by each of these systems?

New Systems Current Svstems

(with Mast Mounted Sight)

asamak b o i o

COPGEERCHRY & Y VOLPLPUTOTRETEE W FCLRIr

Rk

UV 5 RN

- -
I s
.. Aalea

g - -
A aomaoala

Calaaiaalaal’




P N —— Afini St Sk it e Bl 2 At i U A Ran AN M S A e M A A B R M - R

Questionnaire No. 2

1
K

New System LH-X

Question 6.1 How much difference will there be between the new
system and the current systems which it replaces
in terms of physical characteristics? (Degrees of

difference are defined as: "a" = radically different;

"b" = substantially different; "c" = somewhat

different; and "d" = minimal or no difference.)
Component Degree of Difference

6.1.1 Flight Controls . . . . . . 2

6.1.2 Instruments . . . . . . . . B
6.1.3 Displays . . .« « « « & & .« . B
6.1.4 Power Controls . . . . . . . B
6.1.5 Seating Arrangement . . . . ?
6.1.6 Visibility . . . . . . . . . D
6.1.7 Weapon Guidance . . . . . . N/A
5.1.8 GuUns . . . .« ¢ ¢ e e o . D
6.1.9 Rockets . . . . . . ¢« ¢« . . D

6.1.10 Laser . . ¢ . ¢ + ¢ o 0 e . N/A
6.1.11 Threat Detection . . . . . .
6.1.12 Navigation . . . . . . . . .
6.1.13 Communication . . . . . .
6.1.14 ECM/EW . . &« ¢ & « ¢ o « o«
6.1.15 Other (Specify) . . . . . .
6.1.16 Other (specify) . . . . . .

v |w o

Question 6.2 For the components rated "radically different", what .
' is the nature of the difference? |
Flight Controls ~ Electro-optic, multiplex, digital, EMP hardened, .
fly=by-wire .
Threat Detection - New device and technique, optimum maneuvers, j
. imary air-tp-air missile )
Question 6.3 For the componeﬁ'g’rgteé q%uﬁstantlally different”, f
what is the nature of the difference? .
6.1.4 EMP hardened, full electronic control

Question 6.4 For the components rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature of the differernc
Instruments -~ Multiplex, common function, IX
Displays - Multiplex, common function, IX
Power Controls - Electrical control, EMP hardened

49
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Questionnaire No.

LH-X

Question 7.1

Question 7.2

Question 7.3

Question 7.4

How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference
7.1.1 Maneuverability . . . . . B
7.1.2 Flight Stability . . . . . D
7.1.3 Control Responsiveness . . B
7.1.4 Flying Workload . . . . . . A
7.1.5 Fl@ght Safety Character-

isties . . . . . . ..
7.1.86 Complexity . . . . . . . .
7.1.7 Speed . . . . . . 0 0 e .
7.1.8 Target Detection Capa-

bilities . . . . . . . . B
7.1.9 Weapon Range . . . . . . . A
7.1.10 Weapon ACCUracy . . . « « . A
7.1.11 Troop Capacity . . . . . c
7.1.12 Cargo Capacity . . . . . . N/A
7.1.13 Other (Specify) Survivability B
7.1.14 Other (Specify) Threat Detection B

For the performances rated "radically different",
what is the nature of the difference?

More maneuverable
More responsive
Unload pilot

1.
1.
1.
.1. Safer - crashworthy

NN NN
0N Wk

For the performances rated "substantially different",
what is the nature of the difference?

7.1.6 More complex or reduced maintenance

7.1.8 Better target detection in adverse WX

7.1.13 Criteria for ballistic rounds up to 37 mm except for
cockpit hits

For the performances rated "somewhat different", is
the difference enough to require a change in training
methods? If so,

50

indicate the nature of the difference.
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Questionnaire MNo.

LH=-X

Question 8.1

Questiocn

Question

Question

8.2

In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Oreration Degree of Difference
8.1.1 Basic Flying . . . . . . . . . D

8.1.2 Instrument Flying . . . . . . D

8.1.3 Nap of Earth Flying . . . . .
8.1.4 Navigation . . . . . . . . . .
8.1.5 Communication . . . . . . . .
8.1.6 Other (Specify) .Single Man _
8.1.7 Other (Specify) . . . . . . .

» o O |u

For the operations rated "radically different", what
is the nature of the difference?

8.1.6 Single man cockpit being considered. Driver for one
man cockpit to reduce size, signature, and cost.

For the operations rated "substantially different”,
what is the nature of the difference?

For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.

8.1.4 Map display
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New System LH=-X

Questionnaire No.

LA._A_L._-___._“...._._.__*__.__,,-“.,_,._.‘-._.-_1_:,-,_Ar,,, e e e oA e m e m M o w LL..;;.&I

Question 9.1

Question 9.2

Question 9.3

Question 9.4

In terms of combat operations tasks, how much
difference is there between the new svstem and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Differenca2
9.1.1 Target Detection . . . . . . .
9.1.2 Target Attack . . . . . . . .
9.1.3 Weapon Aiming and Firing . . . A
9.1.4 Air-to-Air Combat Flight

MANEUVErS .« . « « o« « o« + A
9.1.5 Air-to-Ground Combat Flight

Maneuvers . . . ¢ ¢« ¢ o ¢ . D
9.1.6 Multiple Aircraft Operation . D
9.1.7 Reconnaissance . . . . . . . . D
9.1.8 Command and Control Informa-

tion Processing . . . . . . B
9.1.9 Other (Specify) Threat Detection a
9.1.10 Other (Specify) . . . . . . . )

For the operations rated "radically different", what
is the nature of the difference?

9.1.1 Millimeter wave radar
9.1.2 Air-to-air or air-to-ground - Airborne Stinger

For the operations rated "substantially different”,
what is the nature of the difference?

9.1.8 Much command and control automated

For tie¢ operations rated "somewhat different", is
the difference enough to regquire a change in
training methods? If so, indicate the nature of
the difference.
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Questionnaire No. 2

New System LH=-X

L
Question 10.1 What are the differences in man-machine skill I
reguirements between the new system ané the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

. Sl Bt e Bt

Skill Categorv Degree of Difference '
10.1.1 “onitoring Displays . . . . . B ]
10.1.2 Tracking Outrside Aircraft . . B %
10.1.3 Recognition . . . . . . . . . B
10.1.4 MemOIY . .« « v o + o « o« o o B 4
10.1.5 Decision-Making . . . . . . . c ]
10.1.6 Physical Responses . . . . . c i
10.1.7 Other (Specify) . . . WX | A

10.1.8 Other (Specify) . . . . . . .

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

10.1.7 Icing conditions okay to fly in

Question 10.3 For the skills rated "substantially different",
what is the nature of the difference?

10.1.1 Pilot will be unloaded

10.1.2 PNVS

10.1.3 Helmet display or image intensification - adverse WX
10.1.4 More centralized, automated, better organized

Question 10.4 For the skills rated "somewhat different"”, is the
difference enough to require a change in training
methods? If so, indicate the nature of the
difference.

10.1.5 Decision same, amount of information much greater
10.1.6 Flying skill requirements reduced
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Questicnnaire No. 2

LH-X

Question 11.1

Question 11.2

Question 11.3

Question 11l.4

What are the differences in crew interaction
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Interaction Category

Degree of Differsnce

11.1.1 Verbal Exchange . . . . . . . D
11.1.2 Non-Verbal Exchange . . . . B
11.1.3 Coordinated Physical
Responses . . . . . . . . . D
11.1.4 Other (Specify) . . . . . . .
11.1.5 Other (Specify) . . . . . . .
For the interactions rated "radically different",
what is the nature of the difference?
For the interactions rated "substantially different"”,
what is the nature of the difference?

11.1.2 Cue each other on helmet or CRT

For the interactions rated "somewhat different"”,
is the difference enough to require a change in
training methods?

54

PP PRI S P — LY S

PR PPNy

PR Y PRI

PERTPIIRE % WP S AU A, APy

AR .




New System LH-X

Question 12.1 In terms of training methecds,

will there be between the new system and the current

systems it replaces? (Note that this differs from

Ouestionnaire No.

how much difference

Questions 8.1 and 9.1, by emphasizing

ifference instead of system operation

trainin
differences,

i.e., differences in system operation might not

always necessitate differences in training methods.)

12.1.1
12.1.2
12.1.3
12.1 4
12.1.5
12.1.6
12.1.7
12.1.8
12.1.9

12.1.10

12.1.11
12.1.12
12.1.13

12.1.14
12.1.15

Training Areas

Basic Flying . . . .
Instrument Flying

Nap of Earth Flying
Navigation . . . . .
Communications . . .
Target Detection . .
Target Attack . . .

-2

Degree of Difference

Weapon Aiming and Firing . .
Air-to~-Air Combat Flight

Maneuvers e e e e

Air-to-Ground Combat
Flight Maneuvers .

Multiple Aircraft Operations

Reconnaissance . .

. - . .

Command and Control Informa-

tion Processing .
Other (Specify) .
Other (Specify) . .

12.1.2 Adverse WX
12.1.6 More wave - better, FLIR, Mast Mounted Sight

55

wlw |0 U |w |O

N

Question 12.2 For the training areas rated "radically different”,
what is the nature of the difference?

12.1.7 - 12.1.10 Air-to-air training; air-to-ground suppression
12.1.13 More information preprocessed

Questicon 12.4 For the training areas rated "somewhat different"”,
what is the nature of the difference?
12.1.2 Easier, map of earth at night
12.1.4 Map display, PNVS

Question 12.3 For the training areas rated "substantially different",
what is the nature of the difference?

ABbudiatald AtaBins aa® a®.
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Questionnaire No.

New System LH-X

Question 12.4 (Continued)
12.1.5 Much easier IX

12.1.11 More information preprocessed
12.1.12 (No information recorded)
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New System

Questionnaire No.

SEMA-A

Question 6.1

Question 6.2

Question 6.3

Question 6.4

How much difference will there ke between the new
system and the current systems which it replaces
in terms of physical characteristics? (Degrees of

difference are defined as: "a" = radically different;

"b" = substantially different; "c" = somewhat

different; and "d" = minimal or no difference.)
Component Degree of Difference

6.1.1 Flight Controls . . . . . . A

6.1.2 Instruments . . . . . . . . A

6.1.3 Displays . . . . « + « « o« . A

6.1.4 Power Controls . . . . . . . A

6.1.5 Seating Arrangement . . . . D

6.1.6 WVisibility . . . . . . . . . D

6.1.7 Weapon Guidance . . . . . . N/A

6.1.8 GUNS . - + 4 ¢ 4 4 4 e o e N/A

6.1.9 Rockets . . . . . . . . . . N/A

6.1.10 Laser . . . « &+ ¢ ¢ « o o N/A

6.1.11 Threat Detection . . . . . .
6.1.12 Navigation . . . . . . . . .
6.1.13 Communication . . . . . . .
6.1.14 ECM/EW . . . ¢« ¢ ¢ « &+ « o
6.1.15 Other (Specify) . . . . . .
6.1.16 Other (Specify) . . . . . .

w o I (W

For the components rated "radically diZferent", what
is the nature of the difference?

6.1.1 Hover aircraft
6.1.12 Multiplex

6.1.13 Multiplex _ ]
For the components rated "substantially different”,

what is the nature of the difference?

6.1.11 Maneuver avoidance

For the components rated "somewhat different", is
the difference enough to require a change in training

methods? If so, indicate :<he nature of the difference.

57

- o e o S PPN W D Y U Y Y ey e 4 W S

2

Loms A Cm a w oad

AYE ... . A &

LR ARaA 2 oA B

PABEILAFRINTY X -} URPUNASIPI ,

VANDA AN PN ] TN

. AR

AR e allallals.




MM AT e aeCar e  a Sriee ae - SV T - Padaray Rafagea P Pl o

Questionnaire MNo. 2

New System SEMA-X

Question 7.1 How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrzes of difference are
defined in Question 6.1).

Performance Degree of Difference
7.1.1 Maneuverability . . . . . . A
7.1.2 Flight Stability . . . . .
7.1.3 Control Responsiveness . . A
7.1.4 Flying Workload . . . . . . B
7.1.5 Flight Safety Character-

istiecs . . . . . . . . D
7.1.6 Complexity . . . . . . . . A
7.1.7 Speed . . . ¢ . o« 4 4 4 . a
7.1.8 Target Detection Capa-

bilities . . . . . . . . D
7.1.9 Weapon Range . . . . . . . N/A
7.1.10 Weapon AccCUracy . . « - .+ . N/A
7.1.11 Troop Capacity . . . . . . N/A
7.1.12 Cargo Capacity . . . . . . N/A

7.1.13 Other (Specify) . . ¥SIOL, | B
7.1.14 Other (Specify) . . . . . .

Question 7.2 For the performances rated "radically different”,
what is the nature of the difference?

7.1.1 More maneuverability 7.1.6 More complex
7.1.2 Full authority system 7.1.7 Higher speed (2)
7.1.3 More responsive

Question 7.3 For the performances rated "substantially different”,
what is the nature of the difference?

7.1.8 Technology update

Question 7.4 For the performances rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature of the difference.
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Questionnaire No. 2

New System SEMA-X

Question 8.1 In terms of cockpit crew omerations, how much
difference is there petween the new system and
the current systems which it replaces? (Degrees

£ difference are defined in Question 6.1).

Operation Degree of Difference

8.1.1 Basic Flying . . . . . . . . . c
8.1.2 Instrument Flying . . . . . . c
8.1.3 Wap of Earth Flying . . . . . N/A
8.1.4 Navigation . . . . . . . . . . B
8.1.5 Communication . . . . . . . . c
8.1.6 Other (Specify) . . . . . . .

8.1.7 Other (Specify) . . . . . . .

Question 8.2 Ffor the operations rated "radically different", what
is the nature of the difference?

Question 8.3 For the operations rated "substantially different",
what is the nature of the difference?

8.1.4 Multiplex inertial

-
‘ '

)

Question 8.4 For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? 1If so, indicate the nature of
the difference.

|

e 4

8.1.1 Transition training fixed wing training
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Ouestionnaire No. 2
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New System SEMA-X

Question 9.1 In terms of combat overations tasks, how much
difference is there between the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

4
-
1
b

1

N

A

i‘

Operation Degree of Difference
9.1.1 Target Detection . . . . . . . a
g 9.1.2 Target Attack . . . . « . . . N/A
9.1.3 Weapon Aiming and Firing . . . N/A

9.1.4 Air-to-Air Combat Flight

g Maneuvers . . . « . ¢ o o & N/A

9.1.5 Air-to-Ground Combat Flight
Maneuvers . . .+ « ¢ o « o . N/A

9.1.6 Multiple Aircraft Operation . D

9.1.7 Reconnaissance . . . . . . . . D
9.1.8 Com@and and Control Informa-

tion Processing . . . . . . A
9.1.9 Other (Specify) . . . . . . .
9.1.10 OCther (Specify) . . . . . . .

Question 9.2 For the operations rated "radically different", what
is the nature of the difference?

A's are better

Question 9.3 For the operations rated "substantially different"”,
what is the nature of the difference?

R

R

¢ '-<
Question 9.4 For the operations rated "somewhat different", is .

the difference enough to require a change in

training methods? If so, indicate the nature of
the difference.
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Questionnaire No. 2

New System SEMA-X

B o didi )

Question 10.1 What are the differences in man-machine skill
requirements between the new systam and the current
systems which it replaces? (Degrees of difference )
are defined in Question 6.1).

Skill Categorv Degree of Difference .
10.1.1 Monitoring Displays . . . . . a ]
10.1.2 Tracking Outside Aircraft . . D %
10.1.3 Recognition . . . . . . . . . D i
10.1.4 MEMOIY « « ¢ « o o o o o o = D 5
10.1.5 Decision-Making . . . . . . B :
10.1.6 Physical Responses . . . . . c 1
10.1.7 other (Specify) . . . . . . . i

10.1.8 Other (Specify) . . . . . . . ]

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

10.1.1 Easier
10.1.5 Some off-loading of work tasks

ekl i SRR,

- Question 10.3 For the skills rated "substantially different", !

- what is the nature of the difference? [

p L

L ‘

e

[6 Question 10.4 For the skills rated "somewhat different", is the

- difference enough to require a change in training

1 methods? If so, indicate the nature of the ]

1 difference. \
1

i 10.1.6 Transition training '

o i

- .

b, R
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Questionnaire No.

New System SEMA-X

Question 11.1 What are the differences in crew interaction
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Interaction Category Degree of Difference

11.1.1 Verbal Exchange . . . . . . .

11.1.2 Non-Verbal Exchange . . . . . D
11.1.3 Coordinated Physical

Responses . . . « + « « .« . D
11.1.4 Other (Specify) . . . . . . .
11.1.5 Other (Specify) . . . . . . .

Question 11.2 For the interactions rated "radically different",
what is the nature of the difference?

Question 11.3 For the interactions rated "substantially different”,

= what is the nature of the difference?
-
e
Question 11.4 For the interactions rated "somewhat different",
is the difference enough to require a change in
o training methods?
-
@
> .
1
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Questionnaire No. 2

New System SEMA-X

Question 12.1

Question 12.2

Question 12.3

Question 12.4

In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 3.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference

12.1.1 Basic Flying . . . . . . . . B

12.1.2 Instrument Flying . . . . . D
12.1.3 Nap of Earth Flying . . . . N/a

12.1 4 Navigation . . . . . . . .

12.1:5 communications . . . . . . . c
12.1.6 Target Detection . . . . . .

12.1.7 Target Attack . . . . . . . N/A
12.1.8 Weapon Aiming and Firing . . N/A

12.1.9 Air-to—-Air Combat Flight ‘
Maneuvers . . . + .+ o .+ . A

12.1.10 Air-to-Ground Combat
Flight Maneuvers . . . . . N/A

12.1.11 Multiple Aircraft Operations D
12.1.12 Reconnaissance . . . . . . . D

12.1.13 Command and Control Informa-
tion Processing . . . . . B

12.1.14 Other (Specify) . . . . . .
12.1.15 Other (Specify) . . . . . .

For the training areas rated "radically different”,
what is the nature of the difference?

12.1.9 Threat detection followed by evasive maneuvers

For the training areas rated "substantially different"”,
what is the nature of the difference?

12.1.1 Transition
12.1.13 Easier by preprocessing

For the training areas rated "somewhat different”,
what is the nature of the difference?

12.1.3 Multiplex overall training easier
63
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Question 13

As stated at the beginning of the gquestionnaire

the objective of this study is to identify new Army
aviation systems ané svstem characteristics which
will require behavioral changes necessitating new
training technigues.

Given this objective, is there anything further
which you believe will require changes in training
as a result of the introduction of new Army aviation
systems?

Advanced Scout Helicopter ROC describes LH-X
LH-X = Far Term Scout
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QUESTIONNAIRE FOR UNIVERSITY OF DAYTON STUDY OF ARMY
AVIATION TRAINING R&D REQUIREMENTS
(ARMY RESEARCH INSTITUTE FIZLD UNIT

CONTRACT NO. MDA903-80-C-0229

DATZ= 28 May 1980 QUESTIONNAIRE MNO. 3

RESPONDER'S NAME

RESPONDER'S ORGANIZATION

RESPONDER'S TITLE OR POSITION

The objective of this study is to identify new Army aviation
systems and system characteristics which will require behavioral
changes necessitating new training techniques.

Question 1

Question 2

What new systems will be in the U.S. Army aviation
inventory for the period of 1985 to 2000 (within your
arsa of cognizance)?

1.1 Advanced Scout Helicopter (ASH)

1.2 Near Term Scout Helicopter

1.3
1.4

What are the probabilities that each of these new
systems will be introduced into Army iaventory?
(Values of probability are defined as 1.0 = almost
certain, 0.8 = highly probable, (.5 = 2robable,
0.4 = uncertain, and 0.2 = highly unlikely.)

New System Probabilitv

2.1 Advanced Scout Helicopter 0.2 - 0.4

2.2 Near Term Scout Helicopter 0.8

2.3

204 ‘1
A
!
L
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Questionnaire No. 3

Question 3 What are the scheduled years for introducing each .

4 of these new aviation systems? ;
New Svstem Year .
3.1 Advanced Scout Helicopter 1993 j
3.2 Near Term Scout Helicopter 1985 '
3.3 ‘
3.4

 memm v v

Question 4 How extensive will be the use of each of these new :
systems? (Degrees of use are defined as "a" = more -
than three thousand items, "b" = one to three thousand '
items, "¢" = three hundred to one thousand items,

"d" = one to three hundred items, and "e" = thirty
to one hundred items.)

New System Degree of Use
4.1 Advanced Scout Helicopter c
4.2 Near Term Scout Helicopter c :
4.3 :
4.4 -

Question 5 What are the current systems, if any, to be replaced
by each of these systems?

LUK Fa “a s 4 ta ta s

. New Systems Current Systems
@ Augmented AAH-64, COBRA
5.1 Advanced Scout Helicopter (Near Term Scout Helicopter)
5.2 Near Term Scout Helicopter OH-584 or C
5.3
5.4 :

The questio.naire responder should answer Ouestions 6 to 12, on
.- separate sneets, for each of the new svstems identified in the
e answer to Question 1.

a .
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Questicnnaire No. 3

New System Advanced Scout Helicopter

Question 5.1 How much difference will there be between the new
system and the current systems which it replaces
in terms of physical characteristics? (Degrees of
differ=ance are cerinec as: 'a" = radically different;
“b" = substantially different; "c" = somewhat
different; and "d" = minimal cr no difference.)

Component Degree of Difference

6.1.1 Flight Controls . . . . A ;
6.1.2 Instruments . . . . . . . . A 3
6.1.3 Displays . . . . . . . . . . A i
6.1.4 Power Controls . . . . . . e 3
6.1.5 Seating Arrangement . . . . c 1
6.1.6 Visibility . . . . . . . . . D
6.1.7 Weapon Guidance . . . . . . A i
6.1.8 Guns . . . . . . . . . . . A
6.1.9 Rockets . . . . . . . . . . a
6.1.10 Laser . . .+ ¢« ¢ ¢« « o o + A :
6.1.11 Threat Detection . . . . . . A l
6.1.12 Navigation . . . . . . . . . a K
6.1.13 Communication . . . . . . . A i
6.1.14 ECM/EW . . . ¢ & ¢ ¢ + « o a

6.1.15 Other (Specify) . . . . . .
6.1.16 Other (Specify) . . . . . .

ababadebendode A s i

Question 6.2 For the components rated "radically different", what
is the nature of the difference?
6.1.1 Fiber optics for greater reliability
6.1.2 - 6.1.3 Electronic digital systems management, warning
indicators

. continued on_attached) ; )
Question 6.3 For the compénents rated qugstantxally different”,

what is the nature of the difference?

olilibsi.

WO IR

Question 6.4 For the components rated "somewhat different", is
the difference enough to regquire a change in training
] methods? If so, indicate the naturs of the diffesrence.
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Questionnaire No. 3

New System Advanced Scout Helicopter

Question 6.2 (continued)

6.1.7 Mast Mounted Sight

6.1.9 Aair-to-air, air~to-ground, and anti-tank missiles

6.1.10 - 6.1.13 Same as Near Term Scout Helicopter but more
detection devices such as acoustic sensors,
advanced in techology

6.1.4 Better jammers, more digital information without voice

communication

@
F
@
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Questionnaire No.

Advanced Scout Helicopter

Question 7.1

Question 7.2

Question 7.3

Question 7.4

How much performance difference will there be
between the new system and the current svstems
which it replaces? (Degrees of diZference are
defined in Question 6.1).

Performance Dearee of Difference
7.1.1 Maneuverability . . . . . . B
7.1.2 Flight Stability . . . . . B
7.1.3 Control Responsiveness . . B
7.1.4 Flying Workload . . . . . . A
7.1.5 Fl;ghp Safety Character-

istics . . . . . . . .
7.1.6 Complexity . . . . . . . .
7.1.7 Speed . . . . . ¢ . . . e
7.1.8 Target Detection Capa-

bilities . . . . . . . . A
7.1.9 Weapon Range . . . . . . .
7.1.10 Weapon AcCuracy . . . « « . A
7.1.11 Troop Capacity . . . . . . N/A
7.1.12 Cargo Capacity . . . . . . N/A

7.1.13 Other (Specify) . . . . . .
7.1.14 Other (Specify) . . . . . .

For the performances rated "radically different",

what is the nature of the difference?

7.1.4 Employ of hover-~hold and work -saving devices

7.1.8 - 7.1.10 The range, type and make-up of sensors such as
FLIR, acoustic, new generation of sensors

For the performances rated "substantially different",

what is the nature of the difference?

7.1.1 - 7.1.3 New aircraft, twin engines, built for role, new

design parameters

7.1.5 Crashworthy, survivability, better armament, and fly by
light fiber optics

7.1.6 More black boxes 7.1.7 Faster

For the performances rated "somewhat different”, is

the difference enough to require a chance in training

3

methods? If so, indicate the nature of the difference.
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Questionnaire No.
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New System Advanced Scout Helicopter

Question 8.1 1In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

G4 B 4w mmrem s

Operation Degree of Difference 1

8.1.1 Basic Flying . . . . . . . . . D %
8.1.2 Instrument Flying . . . . . . c j
8.1.3 Nap of Earth Flying . . . . . B :
8.1.4 Navigation . . . . . . . . . . B ]
. . much simpler digitalized ‘

8.1.5 Communicationdevices) . . . . . B |
8.1.6 Other (Specify) . . . . . . . i
8.1.7 Other (Specify) . . . . . . . |

Question 8.2 TFor the operations rated "radically different", what
is the nature of the difference?

Question 8.3 For the operations rated "substantially different",
what is the nature of the difference?

8.1.3 - 8.1.4 PMD, DOPPLER, IACS, GPS, PLR automatically
update positions
8.1.5 Digital capabilities and data bus

Question 8.4 For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.

PGS ITINT . S ST DR - SO IO Y S

8.1.2 A lot easier
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Questionnaire No. 3

New System Advanced Scout Helicopter

Questicon 9.1

Question 9.2

Question 9.3

Question 9.4

In terms of combat operations tasks, how much
difference is there between the new svstem and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Difference
9.1.1 Target Detection . . . . . . . A
9.1.2 Target Attack . . . . . . . . A
9.1.3 Weapon Aiming and Firing . . a
9.1.4 Air-to-Air Combat Flight

Maneuvers .« .« ¢ ¢ ¢ ¢ o o . A
9.1.5 Air-to-Ground Combat Flight

Maneuvers . « « « « o 4+ « A
9.1.6 Multiple Aircraft Operation . a
9.1.7 Reconnaissance . . . . . . . . A
9.1.8 Command and Control Informa-

tion Processing . . . . . . 4
9.1.9 Other (Specify) . . . . . . .
9.1.10 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

Due to sensor capabilities, tactical acquisition, cuing,
video recording, and use of mast mounted sight, target

laser, requires coordination of gunship activities.

For the operations rated "substantially different",
what is the nature of the difference?

For the operations rated "somewhat different”, is
the difference enough to reguire a change in
training methods? 1If so, indicate the nature of
the difference.
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Questionnaire No. 3

New System Advanced Scout Helicopter

Question 10.1

Question 10.2

Question 10.3

Question 10.4

What are the differences in man-machine skill
requirements between the new system anc the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Skill Categorv Degree of Difference
10.1.1 Monitoring Displays . . . . A
10.1.2 Trackihg Outside Aircraft A
10.1.3 Recognition . . . . c
10.1.4 Memory . « .« ¢ « ¢ o « o« o D
10.1.5 Decision-Making . . . . . . . D
10.1.6 'Physical Responses . . . . D

10.1.7 Other (specify) . . .
10.1.8 Other (Specify) . . . . . . .

For the skills rated "radically different", what is
the nature of the difference?

10.1.1 Digital electronic devices
10.1.2 Pilot night vision system versus night vision goggle

For the skills rated "substantially different",
what is the nature of the difference?

For the skills rated "somewhat different", is the
difference enough to require a change in traianing
methods? If so, indicate the nature of the
difference.

10.1.3 CRT display
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New System Advanced Scout Helicopter

Question 11.1

Question 11.2

Question l1l.3

Question 11l.4

What are the differences in crew interaction i
requirements between the new system and the current
systems which it replaces?

Ouestionnaire YNo. 3

(Degrees of difference

are defined in Question 6.1).

11.1.1
11.1.2
11.1.3

11.1.4
11.1.5

For the
what is

For the
what is

For the interactions rated "somewhat different",
is the difference enough to require a change in

Interaction Category

Verbal Exchange

Non-Verbal Exchange
Coordinated Physical

Responses . .
Other (Specify)
Other (Specify)

interactions rated "radically different",
the nature of the difference?

interactions rated "substantially different",
the nature of the difference?

training methods?
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Ouestionnaire MNo.

New System Advanced Scout Helicopter

Question 12.1 1In terms of training methods, how much difference
will there be between the new system and the current
systems it reolaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing training
difference instead of system operation cdifierences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference
12.1.1 Basic Flying . . . . . . . . A
12.1.2 Instrument Flying . . . . . c
12.1.3 Nap of Earth Flying . . . . C ]
12.1 4 Navigation . . . . . . . . . c :
12.1.5 Communications . . . . . . . c :
12.1.6 Target Detection . . . . . . A .
12.1.7 Target Attack . . . . . . . A
12.1.8 Weapon Aiming and Firing . . A
12.1.9 Air-to-Air Combat Flight
Maneuvers . . . . . . . . A
12.1.10 Air-to-Ground Combat !
' Flight Maneuvers . . . . . A :
12.1.11 Multiple Aircraft Operations c ;
12.1.12 Reconnaissance . . . . . . . A ]
12.1.13 Command and Cogtrol Informa- \
tion Processing . . . . . A :
12.1.14 Other (Specify) . . . . . . 3
12.1.15 Other (Specify) . . . . . . R

Question 12.2 For the training areas rated "radically different”,
what is the nature of the difference?

l12.1.1 HUD and PNVS
12.1.6 - 12.1. 10 Mast mounted system, sensor capabilities,
information processin%-) capabilities,

. . . ntinued on.attache , .
Question 12.3 For the tralnzng(ggeaguraégd t'sﬁgs antially different",

what is the nature of the difference?

Question 12.4 For the training areas rated "somewhat different",
what is the nature of the difference?

12.1.2 Digital equipment
12.1.3 Alircraft system is much easier to fly

(continued on attached)
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: Questionnaire 3 ;
_u New System Advanced Scout Helicopter >
1

Question 12.2 (Continued) :

12.1.10 computer, new weapon systems 3
: 12.1.12 Mast mounted system, video recorder 5
3 12.1.13 Better communication and data handling k
r

<

Question 12.4 (Continued)

12.1.4 Projected map display, Doppler
12.1.5 Multifrequency model
12.1.11 Coordinate gunships
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Questionnaire No.

New System Near Term Scout Helicopter

Question 6.1

Question 6.2

Question 6.3

Question 6.4

How much difference will there be between the new
system and the current systems which it replaces
in terms of physical characteristics? (Degrees of

difference are defined as: "a" = radically different;

"b" = substantially different; "c" = somewhat

different; and "d" = minimal or no difference.)
Component Degree of Difference

6.1.1 Flight Controls . . . . . . D

6.1.2 Instruments . . . . . . . . D

6.1.3 Displays . . . « « . « ¢« . . A

6.1.4 Power Controls . . . . . . . D

6.1.5 Seating Arrangement . . . . D

6.1.6 Visibility . . . . . . . . . D

6.1.7 Weapon Guidance . . . . . . c

6.1.8 Guns . . . . . . . . ¢ . . . C

6.1.9 Rockets . . . . . . . . .. c

6.1.10 Laser . . . ¢ ¢« ¢ 4« ¢« o o B

6.1l.11 Threat Detection . . . . . . B

6.1.12 Navigation . . . . . . . . . c

6.1.13 Communication . . . . . . . C

6.1.14 ECM/EW . . . v v « « « o « & C

6§.1.15 Other (Specify) FLIR (night vision)
6.1.16 Other (Specify) FLIR, (night TAS)

For the components rated "radically different", what
is the nature of the difference?

6.1.3 Feature of CRT, tracker, cuing, laser

For the components rated "substantially different”,
what is the nature of the difference?

6.1.10 New application for range designation and target location
6.1.11 Mast mounted sight, FLIR, LLTV, laser

6.1.16 FLIR on night target acquisition

For the components rated "somewhat different", is

the difference enough to regquire a change in training

3

methods? If so, indicate the natures of the difference.

6.1.7 - 6.1.9 Air-to-air missile and fire and forget
6.1.12 & 6.1.14 Mast mounted sight

6.1.13 Better radio communication equipment

6.1.15 FLIR night vision
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New System Near Term Scout Helicopter

Question 7.1

Question 7.2

Question 7.3

Question 7.4

P S Y

How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference
7.1.1 Maneuverability . . . . D
7.1.2 Flight Stability . . . . . D
7.1.3 Control Responsiveness D .
7.1.4 Flying Workload . . . . . . Epilot)
7.1.5 Flight safety Character-

istics . . . . .+ . . . . D
7.1.6 Complexity . . . « . « . . c
7.1.7 Speed . . . . . e e . e . .
7.1.8 Target Detection Capa-

bilities . . . . . . . . B
7.1.9 Weapon Range . . « . . . . B

7.1.10 Weapon Accuracy . . . . . . B
7.1.11 Troop Capacity . . . . . . N/A
7.1.12 Cargo Capacity . . . . . . N/A
7.1.13 Other (Specify) . . . . . .
7.1.14 Other (Specify) . . . . . .

For the performances rated "radically different”,
what is the nature of the difference?

For the performances rated "substantially different",

what is the nature of the difference?

7.1.4 Increase workload because of additional capabilities
under different conditions

7.1.8 Use of TV and FLIR systems allowing target picture enlargement

7.1.9 - 7.1.10 New capabilities

For the performances rated "somewhat different”, is
the difference enough to require a change in training

methods? If so, indicate the nature of the difference.

7.1.6 More missions
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Questionnaire No.

New System Near Term Scout Helicopter

Question 8.1

Question 8.2

Question 8.3

Question 8.4

In terms of cockpit crew omnerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

3

Operation Degree of Difference

8.1.1 Basic Flying . . . . . . . . D
8.1.2 Instrument Flying . . . . . D
8.1.3 Nap of Earth Flying . . . . D
8.1.4 Navigation . . . . . . . . . . c
8.1.5 Communication . . . . . . . . c
8.1.6 Other (Specify) . . . . . . .

8.1.7 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

For the operations rated "substantially different”,
what is the nature of the difference?

For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.

8.1.4 Projected map display and DOPPLER
8.1.5 Better communication to NOE and multifunction radios
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New System Near Term Scout Helicopter

Question 9.1 1In terms of combat operations tasks, how much
difference is there between the new svstem and
current systems which it replaces? (Degrees of
difference are defined in Questicn 6.1).

Operation Degree of Difference
9.1.1 Target Detection . . . . . . .
9.1.2 Target Attack . . . . . . . . A
9.1.3 Weapon Aiming and Firing . . . A
9.1.4 Air-to-aAir Combat Flight a
Maneuvers . . . . .« < o o+ .
9.1.5 Air-to-Ground Combat Flight
Maneuvers . . . . . . . . . A

9.1.6 Multiple Aircraft Operation .

9.1.7 Reconnaissance . . . . . . . .
9.1.8 Command and Control Informa-

tion Processing . . . . . . B
9.1.9 Other (Specify) . . . . . . .

9.1.10 Other (Specify) . . . . . . .

Question 9.2 For the operations rated "radically different", what
is the nature of the difference?

9.1.1 - 9.1.3 New systems allow helicopters to hop behind bridges
and buildings. New capabilities of using CRT.

9.1.4 New tactics -~ self defénse and protecting attack helicopters

9.1.5 Employ air-to-ground defense suppression weapons

Question 9.3 For the operations rated "substantially different”,
what 1s the nature of the difference?
9.1.6 A function of tactics and mission scenarios
7 Mast mounted sight and video recording systems
8 Provide greater location accuracy to ground commanders.
This presents more workload for scout helicopter.

9.1.
9.1.

) Question 9.4 For the operations rated "somewhat different", is

P the difference enough to reguire a change in
training methods? If so, indicate the nature of
the difference.
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Juestionnaire YNo.
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New System Near TErm Scout Helicopter

Question 10.1 What are the differences in man-machine skill
requirements between the new system ancd the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Skill Category Degree of Difference
B(Pilot)

10.1.1 Monitoring Displays . . . . . A (Observer)
10.1.2 Tracking Outside Aircratft . . D

10.1.3 Recognition . . . . . . . . . c

10.1.4 Memory . « « o o o « « « o+ B

1¢.1.5 Decision-Making . . . . . . . B (i oés‘;}f{,er)
10.1.6 Physical Responses . . . . . c

10.1.7 Other (Specify) . . . . . . .

10.1.8 Other (Specify) . . . . . . .

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

10.1.1 CRT inputs and outputs are new

Question 10.3 For the skills rated "substantially different",
what is the nature of the difference?

10.1.4 More demand on observer (intelligent and bright
persons required)
10.1.5 Systems have a marked impact on observer's workload

Question 10.4 For the skills rated "somewhat different", is the
difference enough to require a change in training
methods? If so, indicate the nature of the

- 4 difference.

10.1.3 Using CRT display instead of binoculars
10.1.6 Due to new electronic devices
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New System Near

Questionnaire Yo.

Term Scout Helicopter

. Question 1ll.1

Question 11l.2

Question 11.3

Question 1l1l.4

What are the differences in crew interaction
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Interaction Category Degree of Difference

11.1.1 Verbal Exchange . . . . . . .

11.1.2 Non-Verbal Exchange . . . . .
11.1.3 Coordinated Physical

Responses . . . . . . . . . D
11.1.4 Other (Specify) . . . . . . .

11.1.5 Other (Specify) . . . . . . .

For the interactions rated "radically different",
what 1is the nature of the difference?

For the interactions rated "substantially different”,
what is the nature of the difference?

11.1.1 Mast mounted sight (pilot works from two field references -
CRT and visual).

For the interactions rated "somewhat different",
is the difference enough to require a change in
training methods?
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Ouestionnaire Mo. 2

New System Near Term Scout Helicopter

Question 12.1 1In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference

12.1.1 Basic Flying . . . . . . . . D
12.1.2 Instrument Flying . . . . . c
12.1.3 Nap of Earth Flying . . . . c
12.1.4 Navigation . . . . . . . . . C
12.1.5 Communications . . . . . . . C
12.1.6 Target Detection . . . . . . B
12.1.7 Target Attack . . . . . . . B
12.1.8 Weapon Aiming and Firing . . B
12.1.9 Air-to-Air Combat Flight

Maneuvers . . . . . . . . 2
12.1.10 Air-to-Ground Combat

' Flight Maneuvers . . . . . A

12.1.11 Multiple Aircraft Operations c
12.1.12 Reconnaissance . . . . . . . B
12.1.13 Command and Control Informa-

tion Processing . . . . . o
12.1.14 Other (Specify) . . . . . .

12.1.15 Other (Specify) . . . . . .

Question 12.2 For the training areas rated "radically different",
what is the nature of the difference?

12.1.9 - 12.1.10 New concept and tactics, Mast Mounted Sight

Question 12.3 For the training areas rated "substantially different”,
what is the nature of the difference?

12.1.6 ~ 12.1.8 Mast Mounted Sight and air-to-air capabilities
12.1.12 Mast Mounted Sight

Question 12.4 For the training areas rated "somewhat different",
what is the nature of the difference?

12.1.2 - 12.1.4 DOPPLER and projected map display
12.1.5 More secure and multi-function radios
(continued on attached)
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Q . .
‘ Questionnaire No., 3
3 4
’!‘ New System Near Term Scout Helicopter
D
3
o Question 12.4 (Continued)
t!! 12.1.11 Coordinate gunships and relief of aircraft on station

12.1,13 Due to the nature of avionics installed in the air-
craft (better equipment, more secure)
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- . Questionnaire No. 3
Qe o - 4

Question 13 As stated at the beginning of the gquestionnaire
& the objective of this study is to identifv new Army
aviation systems and system characteristics which
will require behavioral changes necessitating new
training techniques.

P Y5 Y W T L )

- Given this objective, is there anything further 4
which you believe will require changes in training :
as a result of the introduction of new Army aviation
systems?

1. Need to emphasize man-machine interface and crew
coordination issues.

2. Target acquisition, target designation, air-to-air combat
are new missions.

3. Observers requirs the same type of training as pilots.

4. Maintenance aspects have to be addressed. Will need higher
skill level and better trained personnel.

5. Crew needs to deal with electronic displays and advisory
devices, coordinate night battle conditions. .

6. Need to discriminate against color and voice symbology in 1
Advanced Scout Helicopter.
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QUESTIONNAIRE FOR UNIVEZRSITY OF DAYTON STUDY OF APRMY
AVIATION TRAINING R&D REQUIREMENTS
(ARMY RESEARCH INSTITUTE FIELD UNIT
CONTRACT NO. MDA903-80-C-0229

DATE 28 May 1980 QUESTIONNAIRE NO. 4

RESPONDER'S NAME

RESPONDER'S ORGANIZATION

RESPONDER'S TITLE OR PGSITION

The objective of this study is to identify new Army aviation
systems and system characteristics which will regquire behavioral
changes necessitating new training techniques.

Question 1 What new systems will be in the U.S. Army aviation
inventory for the period of 1985 to 2000 (within vour
area of cognizance)?

1.1 Black Hawk (SOTAS, Hellfire, GPS)
1.2  Black Hawk with SOTAS

1.3 Black Hawk with Hellfire Missile
1.4 Black Hawk with GPS

Question 2 What are the probabilities that each of these new
systems will be introduced into Army inventory?
(Values of probability are defined as 1.0 = almost
certain, 0.8 = highly probable, 0.6 = probable,
0.4 = uncertain, and 0.2 = hichly unlikelv.)

New Svystem Probability
2.1 Black Hawk 1.0
2.2 Black Hawk with SOTAS 1,0
2.3 Black Hawk with Hellfire Missile 1.0
2.4 Black Hawk with GPS 1.0
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Question 3

Question 4

Question 5

Questionnaire No. ¢

What are the scheduled vears for introducing each
of these new aviation systems?

New Svstem Year
3.1 Black Hawk 1979
Black Hawk with SOTAS ?
3.3 Black Hawk with Hellfire Missile ?
3.4 Black Hawk with GPS 1985

How extensive will be the use of each of these new
systems? (Degrees of use are defined as "a" = more
than three thousand items, "b" = one to three thousand
items, "¢" = three hundred to one thousand items,

"d" = one to three hundred items, and "e" = thirty

to one hundred items.)

New System Degree of Use
4.1 Black Hawk B _(but are pot all funded)
4.2 Black Hawk with SQTAS Dor E
4.3 Black Hawk with Hellfire Missile 2
4.4 Black Hawk with GPS 2 (mainly for medical

evacuation alircraft)

What are the current systems, if any, to be replaced
by each of these systems?

New Systems Current Systems
(maintain a ratio of
5.1 Black Hawk LH=l _ 1SRE/23NH=1).
5.2 Black Hawk with SOTAS new
Black Hawk with Hellfire Missile new

5.4 Black Hawk with GPS existing navigation system

The questio.naire responder should answer Ouestions 6 to 12, on
separate sheets, for each of the new svstems identified in the
answer to Question 1.
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Questionnaire No. 4

; New System Black Hawk (SOTAS, Hellfire Missile, GPS)

Question 6.1 How much difference will there be between the new
system and the current systems which it replaces
. in terms of physical characteristics? (Degrees of
- difference are defined as: "a" = radically different;
- "b" = substantially different; "c" = somewhat
different; and "d" = minimal or no difference.)

i S S e il Ao

L Component Degree of Difference

6.1.1 Flight Controls . . . . . . B 3
6.1.2 Instruments . . . . . . . . B 1
6.1.3 Displays . . . .« . . « « . . B %
6.1.4 Power Controls . . . . . . . B )
. 6.1.5 Seating Arrangement . . . . D i
; 6.1.6 Visibility . . . . . . . . . c '
- 6.1.7 Weapon Guidance . . . . . . B i
oN 6.1.8 Guns . . . . . .. 0 0 .. o B :
fﬁ 6.1.9 Rockets . . . . . . . . .. B ]
o 6.1.10 Laser . . « .+ « « « « « . . B 3
- 6.1.11 Threat Detection . . . . . . B ‘
6.1.12 Navigation . . . . . . . . B
6.1.13 Communication . . . . . . B
6.1.14 ECM/EW . . v ¢« ¢ ¢« ¢« « « « & B
B

6.1.15 Other (Specify) T11t Rotor(SB-15)
6.1.16 Other (Specify) Advanced Blade Concepty

. Question 6.2 For the components rated "radically different", what
- is the nature of the difference?

Question 6.3 For the components rated "substantially different",
what is the nature of the difference?

» . '-
P A
N

6.1.1 - 6.1.4 Less weight, more reliable, state-of-art
improvement
6.1.6 Improve small display panel (continued on attached)
Question 6.4 For the components rated "somewhat different", is
. the difference enough to require a change in training
‘i methods? If so, indicate the nature of the difference.
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Questionnaire No. ¢4
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4
4

_G New System Black Hawk (SOTAS, Hellfire Missile, GPS)
-

Question 6.3 (Continued)

6.1.7 - 6.1.14 New technology

6.1.15 Tilt rotor

S 6.1.16 More flexible, low speed and fixed wing and ability to
hop like helicopters
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Questionnaire No. 4

LA
R

New System Black Hawk (SOTAS, Hellfire Missile, GPS)

Question 7.1 How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference
7.1.1 Maneuverability . . . . . . B
7.1.2 Flight Stability B
7.1.3 Control Responsiveness . . B
7.1.4 Flying Worklocad . . . . . B
7.1.5 Fl@gh; Safety Character-
isties . . . . . . ..
7.1.6 Complexity . . . . . . |
7.1.7 Speed . . . . . . . ¢ . . 0. B
7.1.8 Target Detection Capa-
bilities . . . . . . . . B
7.1.9 Weapon Range . . . . . . . B
7.1.10 Weapon ACCUracy . « « « « = B
7.1.11 Troop Capacity . . . . . . D
7.1.12 Cargo Capacity . . . . . . C

7.1.13 Other (Specify) . . . . . .
7.1.14 oOther (Specify) . . . . . .

Question 7.2 V¥For the performances rated "radically different",
what is the nature of the difference?

Question 7.3 For the performances rated "substantially different”,
what is the nature of the difference?

7.1.2 ~ 7.1.3 Less weight, friction-free, state-of-art

7.1.4 50 percent reduction in workload (but will introduce
additional functions for DOPPLER and GPS capabilities)
(continued on attached)

Question 7.4 For the performances rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature of the difference.

7.1.12 Dimensions are the same, but can carry more weight
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' QUESTIONNAIRE NO. 4

&“- L
_G New System Black Hawk (SOTAS, Hellfire Missile, GPS) i

Question 7.3 (Continued) ]
7.1.6 More complex I

7.1.7 Higher speed X

7.1.8 Digital display .

7.1.9 Use of rockets ]

7.1.10 New sighting device and laser ranging ;
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Questionnaire No. ¢

New System Black Hawk (SOTAS, Hellfire Missile, GPS)

Question 8.1 1In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference

8.1.1 Basic Flying . . . « + « « + . B

8.1.2 Instrument Flying . . . . . . B

8.1.3 Nap of Earth Flying . . . . . D
8.1.4 Navigation . . . . . . . . . .
. 8.1.5 Communication . . . . . . . .
- 8.1.6 Other (Specify) . . . . . . .
3 8.1.7 Other (Specify) . . . . . . .

Question 8.2 ~For the operations rated "radically different”, what
is the nature of the difference?

Question 8.3 For the operations rated "substantially different",
what is the nature of the difference?

o 8.1.1 Functions are the same but characteristics are different
" due to side arm for stick control
8.1.2 Use of CRT, digital readouts, and automatic for IFR
(Instrument Flight Rules)

, 8.1.4 Simplified by GPS and DOPPLER ) ,
- - Question 8.4 For the operations rated "somewhat different”, is

the difference enough to require a change in
training methods? 1If so, indicate the nature of
@ the difference.
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:* New System Black Hawk (SOTAS, Hellfire Missile, GPS)
S
ﬁu Question 9.1 1In terms of combat operations tasks, how much -
b difference is there between the new system and )
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).
Operation Degree of Difference .
h! 9.1.1 Target Detection . . . . . . . ,
| 9.1.2 Target Attack . . . . . . . . j
9.1.3 Weapon Aiming and Firing . . . ;
3 i
* 9.1.4 Air-to-Air Combat Flight i
.‘ Maneuvers . . . . . . . . . D :
. 9.1.5 Air-to-Ground Combat Flight :
o Maneuvers . . . . . . . . . c g
- 9.1.6 Multiple Aircraft Operation . B :

9.1.7 Reconnaissance . . . . . . . . B

9.1.8 Command and Control Informa-
tion Processing . . . . . . B

9.1.9 Other (Specify) . . . . . . .
9.1.10 Other (Specify) . . . . . . .

Question 9.2 For the operations rated "radically different", what
is the nature of the difference?

¥ ., P OTEPEPITIVIEINY § W WIS L Y e

Question 9.3 For the operations rated "substantially different”,
what is the nature of the difference?

9.1.1 - 9.1.2 Army digital aircraft systems

9.1.3 HUD (better sighting and tracking equipment)

9.1.6 Improve rendezvous capability when operating with other
aircraft because of GPS

' 9.1.7 SOTAS and GPS 9.1.8 SOTAS ) w s
Question 9.4 For the operations rated "somewhat different”, is

the difference enough to require a change in
training methods? 1If so, indicate the nature of
the difference.
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9.1.5 Different equipment, more maneuver
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Questionnaire No. 4

New SystemBlack Hawk (SOTAS, Hellfire Missile, GPS)

Questicon 10.1 What are the differences in man-machine skill
requirements between the new system and the current
systems which it replaces? (Degrees cf differance
are defined in Question 6.1).

10.1.5 Decision-Making . . . . . . .

Skill Category Degree of Difference
10.1.1 Monitoring Displays . . . . B
10.1.2 Tracking Outside Aircraft . D
10.1.3 Recognition . . . . . . . . . C
10.1.4 Memory . . « « « « « o & 4 . D
D
B

10.1.6 Physical Responses . . . . .
10.1.7 Other (Specify) . . . . . . .
10.1.8 oOther (Specify) . . . . . . .

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

Question 10.3 For the skills rated "substantially different”,
what is the nature of the difference?

10.1.1 Digital and CRT equipment
10.1.6 Side arm control (fire with one hand, other hand and
feet are free)

Question 10.4 For the skills rated "somewhat different", is the
difference enough to require a change in training

t-, methods? If so, indicate the nature of the

o difference.

10.1.3 Use of sensors (FLIR, IR)
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New System Black Hawk (SOTAS, Hellfire, GPS)

‘ Question 11.1 What are the differences in crew interaction

7& requirements between the new system and the current

B systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Interaction Category Degree of Difference
11.1.1 Verbal Exchange . . . . . . . _ D
11.1.2 Non-Verbal Exchange . . . . .
11.1.3 Coordinated Physical
Responses . . . . « « .« . . D
11.1.4 oOther (Specify) . . . « . . .
11.1.5 Other (Specify) . . . . « . .

Question 11.2 For the interactions rated "radically different",
what is the nature of the difference?

Question 11.3 For the interactions rated "substantially different”,
what is the nature of the difference?

11.1.2 During air-to-air engagement

:’ .

b .-

L-. .

e

r Question 11.4 For the interactions rated "somewhat different"”,
. is the difference enough to require a change in
- training methods?
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Questionnaire No. ¢4
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OQuestionnaire MNo.

New SystemBlack Hawk (SOTAS, Hellfire Missile, GPS)

Question 12.1 1In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference
12.1.1 Basic Flying . . . . . . . . D
12.1.2 Instrument Flying . . . . . C
12.1.3 Nap of Earth Flying . . . . D
12.1.4 Navigation . . . . . . . . . D
12.1.5 Communications . . . . . . . D
12.1.6 Target Detection . . . . . . B
12.1.7 Target Attack . . . . . . . B ]
12.1.8 Weapon Aiming and Firing . . B §

12.1.9 Air-to=-Air Combat Flight
Maneuvers . . . . . . .

12.1.10 Air-to-~Ground Combat

)
- N

. Flight Maneuvers . . . . . k
12.1.11 Multiple Aircraft Operations 3
12.1.12 Reconnaissance . . . . . . . B ]
12.1.13 Command and Control Informa- i

tion Processing . . . . . B 1
12.1.14 Other (Specify) . . . . . . ;
12.1.15 Other (Specify) . . . . . . ]

Question 12.2 For the training areas rated "radically different",
what is the nature of the difference?

Question 12.3 For the training areas rated "substantially different”,
what is the nature of the difference?
12.1.6 - 12.1.11 Better equipment (more training required to
understand systems which provide information to

sugggrt these tasks)

. 2,1.12 - 12.1.13 SO and GPS ) .

Question 12.4 or the training areas rated "somewhat different",
what is the nature of the difference?

sntatece i os tod datad.oh

12.1.2 Basic knowledge of instrument systems
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Questionnaire No. ¢4

. Question 13 As stated at the beginning of the questionnaire

\ the objective of this study is to identify new Army

. aviation systems and system characteristics which
will require behavioral changes necessitating new
training techniques.

Given this objective, is there anything further
e which you believe will require changes in training |
L as a result of the introduction of new Army aviation
systems?

A lot of training required to teach people systems in the air-

- craft. The training has to be more complete and more information
. provided. More aircraft systems in Black Hawk than UH-1 plus the
addition of large amount of digital systems.




QUESTIONNAIRE FOR UNIVERSITY OF DAYTON STUDY OF ARMY
AVIATION TRAINING R&D REQUIREMENTS
(ARMY RESEARCH INSTITUTE FIELD UNIT
CONTRACT NO. MDA9S03-80-C-0229

DATE 27 May 1980 QUESTIONNAIRE NO.

v

RESPONDER'S NAME

RESPONDER'S ORGANIZATION

RESPONDER'S TITLE OR POSITION

The objective of this study is to identify new Army aviation
systems and system characteristics which will recuire behavioral
changes necessitating new training techniques.

Question 1 What new systems will be in the U.S. Army aviation
inventory for the period of 1985 to 2000 (within your
area of cognizance)?

l.l Aircraft Rocket Systems

1.2 Aircraft Guns (20mm, 30mm)

1.3 Fire Control (Mast Mounted Sight, FLIR)
1.4

Question 2 What are the probabilities that each of these new
systems will be introduced into Army inventory?
(Values of probability are defined as 1.0 = almost
certain, 0.8 = highly probable, 0.6 = probable,
0.4 = uncertain, and 0.2 = highly unlikely.)

97

;; New System Probability

E':.’ 2.1 Aircraft Rocket Sustems 0,75 (See attached)
0 2.2 aircraft Guns 0,60

o 2.3 Fire coptrol 2.20

®
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QUESTIONNAIRE NO. 5
Question 2 (Continued)

Aircraft Rocket Systems include:

a. Multiple purpose submunition with p = 1.0
b. Lightweight launcher with p = 1.0

S 0 v ey vt " v
L3 P AT | PRSI W, L.._._-_J

¢. Rocket motor development with p = 1.0
0.5 e
0.5

d. Smoke screen warhead with p

e. Illumination warhead with p

IOC for a, b, and ¢ is 1983.
IOC for d, e is 1985.

v o2 5@
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Question 3

Question 4

Question 5

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

Questionnaire No. 5

What are the scheduled years for introducing each
of these new aviation systems?

New System Year

3.1 Aircraft Rocket Systems 1981-1985
.2 Aircraft Guns 1987
«3 Fire Control 1987

How extensive will be the use of each of these new
systems? (Degrees of use are defined as "a" = more
than three thousand items, "b" = one to three thousand
items, "c¢c" = three hundred to one thousand items,

"d" = one to three hundred items, and "e" = thirty

to one hundred items.)

New System Degree of Use
4.1 Aircraft Rocket Suystems
4.2 Aircraft Guns B
4.3 Fire Control C

What are the current systems, if any, to be replaced
by each of these systems?

New Systems Current Svystems
S.1 Aircraft Rocket Systems (see attached)
5.2 Aircraft Guns 20mm in COBRA; .30mm in AH

5.3 Fire Control

The questio..naire responder should answer Ouestions 6 to'lz, on
separate sheets, for each of the new svstems identified in the
answer to Question 1.
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QUESTIONNAIRE NO.

QUESTION 5 (Continued)

Multiple purpose submunition is completely new.
Lightweight launcher replaces M200 and M158.
Rocket motor replaced MK40.

Smoke screen warhead replaces M262.

Illumination warhead replaces M157.
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Questionnaire No.

New System aircraft Rocket Systems

Question 6.1 How much difference will there be between the new

Question 6.2

Question 6.3

Question 6.4

system and the current systems which it replaces

in terms of physical characteristics? (Degrees of
difference are defined as: 'a" = radically different:
"b" = substantially different; "c" = somewhat
different; and "d" = minimal or no difference.)

Component Degree of Difference

6.1.1 Flight Controls . . . . . .
6.1.2 Instruments . . . . . . . .
6.1.3 Displays . . « . . « ¢« « . . D
6.1.4 Power Controls . . . . . . .
6.1.5 Seating Arrangement . . . .
6.1.6 Visibility . . . . . « . . .
6.1.7 Weapon Guidance . . . . . . N/A

6.1.8 GURNS . . .« ¢ « ¢ o o o o o D
6.1.9 Rockets . . ¢« ¢ ¢ « o o« o & Cc
6.1.10 LaS@r . . ¢ ¢ « o o o o o D

6.1.11 Threat Detection . . . . . .
6.1.12 Navigation . . . . . . . .
6.1.13 Communication . . . . . .
6.1.14 ECM/EW . . . « ¢ ¢ o o « &
6.1.15 Oother (Specify) . . . . . .
6.1.16 Other (Specify) . . . . . .

For the components rated "radically different", what
is the nature of the difference?

For the components rated "substantially different”,
what is the nature of the difference?

For the components rated "somewhat different", is
the difference enough to require a change in training

—

methods? If so, indicate the nature of the difference.

6.1.9 More accurate and longer range

101
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Questionnaire No.

New System Aircraft Rocket Systems

Question 7.1 How much performance difference will there be
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Question 7.2

Question 7.3

Question 7.4
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between the new system and the current svstems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference

7.1.1 Maneuverability . . . . .
7.1.2 Flight Stability . . . . .
7.1.3 Control Responsiveness
7.1.4 Flying Workload . . . . .

7.1.5 Flight Safety Character-
istiecs . . . . . . . .

7.1.6 Complexity . . . . . . .
7.1.7 Speed . . . . . . . . . . .

7.1.8 Target Detection Capa-
bilities . . . . . . . .

7.1.9 Weapon Range . . . . . . . B
7.1.10 Weapon Accuracy . . « « .« . B
7.1.11 Troop Capacity . . . . .

7.1.12 Cargo Capacity . . . . . .
7.1.13 Other (Specify) . . . . . .
7.1.14 Other (Specify) . . . . . .

For the performances rated "radically different",
what is the nature of the difference?

For the performances rated "substantially different",
what is the nature of the difference?

7.1.9 50 percent increase in range
7.1.10 More accurate

For the performances rated "somewhat different", is
the difference enough to require a change in training

LI 4 TP

ORI 1 R

methods? If so, indicate the nature of the difference.
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Questionnaire No. 5

New System Aircraft Rocket Systems

Question 8.1

Question 8.2

Question 8.3

Question 8.4

In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference

8.1.1 Basic Flying . . . « . « « . . D
8.1.2 Instrument Flying . . . . . . D
8.1.3 Nap of Earth Flying . . . . . D
8.1.4 Navigation . . . . . . . . . . D
8.1.5 Communication . . . . . . . . D
8.1.6 Other (Specify) . . . . . . .

8.1.7 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

For the operations rated "substantially different",
what is the nature of the difference?

For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? 1If so, indicate the nature of
the difference.




Ouestionnaire No. 5

New System AiTcraft Rocket Systems

Question 9.1 1In terms of combat operations tasks, how much
(s difference is there between the new system and
oo current systems which it replaces? (Degrees of
’ difference are defined in Question 6.1).

Operation Degree of Difference
: 9.1.1 Target Detection . . . . . . .
L 9.1.2 Target Attack . . . . . . . . B

9.1.3 Weapon Aiming and Firing . . .
9.1.4 Air-to-Air Combat Flight

{ Maneuvers . . . « ¢ o o . -
5 9.1.5 Air-to-Ground Combat Flight

! Maneuvers . . . . <« . . o« . D
" 9.1.6 Multiple Aircraft Operation . D
;: 9.1.7 Reconnaissance . . . . . . . . -
- 9.1.8 Command and Control Informa-

- tion Processing . . . . . . -
3 9.1.9 Other (Specify) . . . . . . .

o 9.1.10 Other (Specify) . . . . . . .

o Question 9.2 For the operations rated "radically different”, what
- is the nature of the difference?

o Question 9.3 For the operations rated "substantially different”,
e what is the nature of the difference?

9.1.2 Area weapon capability is increased
9.1.3 More accurate and easier to aim

R Question 9.4 For the operations rated "somewhat different", is
i the difference enough to require a change in
training methods? 1If so, indicate the nature of
the difference.

o 104
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New System

Aircraft Rocket Systems

(L
by
3 Question 10.2
i

Question 10.3
a Question 10.4
j
q
4

Question 10.1 What are the differences in man-machine skill

requirements between the new system anc the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Skill Categorv Degree of Difference

10.1.1 Monitoring Displays . . . .
10.1.2 Tracking Outside Aircraft
10.1.3 Recognition . . . . . . . . .

v o |

10.1.4 Memory . . . ¢« + o o o o o & -
10.1.5 Decision-Making . . . . . . . c
10.1.6 Physical Responses . . . . .
10.1.7 Other (Specify) . . . . . . .
10.1.8 Other (Specify) . . . . . . .

For the skills rated "radically different", what is
the nature of the difference?

For the skills rated "substantially different",
what is the nature of the difference?

For the skills rated "somewhat different”, is the
difference enough to require a change in traianing
methods? If so, indicate the naturz of the
difference.

10.1.5 Pilot could get range information from laser thus
eliminating some pilot's decision-making requirement
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Ouestionnaire No. 5

New System Aircraft Rocket Systems

Question 11.1 What are the differences in crew interaction
requirements between the new system and the current
systems which it replaces? (Degrz=es of difference
are defined in Question 6.1).

Interaction Category Degree of Difference

11.1.1 Verbal Exchange . . . . . . .
11.1.2 Non-Verbal Exchange . . . .

11.1.3 Coordinated Physical
Responses . . . . . . « . . D

11.1.4 oOther (Specify) . . . . . . .
11.1.5 oOther (Specify) . . . . . . .

Question 11.2 For the interactions rated "radically different",
what is the nature of the difference?

Question 11.3 For the interactions rated "substantially different"”,
what is the nature of the difference?

Question 11.4 For the interactions rated "somewhat different",
is the difference enough to require a change in
training methods?
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Ouestionnaire No. 5

New System Aircraft Rocket Systems

Question 12.1 In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference

12.1.1 Basic Flying . . . . . . . .
12.1.2 Instrument Flying . . . . .
12.1.3 Nap of Earth Flying . . .

12.1.4 Navigation . . . . . . . . .

12.1.5 Communications . . . . . . .
12.1.6 Target Detection . . . . . .
12.1.7 Target Attack . . . . . . .

12.1.8 Weapon Aiming and Firing . . c
12.1.9 Air-to-Air Combat Flight

Maneuvers . . ¢ ¢ ¢ + ¢ .
12.1.10 Air-to-Ground Combat
_ Flight Maneuvers . . . . .
12.1.11 Multiple Aircraft Operations ]
12.1.12 Reconnaissance . . . . . . . D
12.1.13 Command and Control Informa-
tion Processing . . . . . ;
12.1.14 Other (Specify) . . . . . . 1

12.1.15 oOther (Specify) . . . . . .

Question 12.2 For the training areas rated "radically different”,
what is the nature of the difference?

Question 12.3 For the training areas rated "substantially different",
what is the nature of the difference?

Lo At

Acd

e Question 12.4 For the training areas rated "somewhat different”,
what is the nature of the difference?

12.1.8 New system
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New System
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Questionnaire No.

Aircraft Guns

Question 6.1

Question 6.2

Question 6.3

Question 6.4

L S R N T L O U T S P S

How much difference will there be between the new
system and the current systems which it replaces
in terms of physical characteristics? (Degrees of

difference are defined as: "a" = radically different;

"b" = substantially different; "c¢" = somewhat

different; and "d" = minimal or no difference.)
Component Degree of Difference

6.1.1 Flight Controls . . . . . .

6.1.2 Instruments . . . . . . . .

6.1.3 Displays . « « «¢ « ¢« ¢ o « &

6.1.4 Power Controls . . . . . . .

6.1.5 Seating Arrangement . . . .

6.1.6 Visibility . . . . . . . . .

6.1.7 Weapon Guidance . . . . . .

.6.1.8 GuUns . . . . ¢ ¢ 0 e e 4. . B

6.1.9 Rockets . . . . . . . . . .

6.1.10 Laser . . . ¢ « o+ o ¢ o o«

6.1.11 Threat Detection . . . . . .
6.1.12 Navigation . . . . . . . .
6.1.13 Comunication . . . . . . .

6.1.14 ECM/EW . . & ¢ ¢ « ¢ o « o &
6.1.15 Other (Specify) . . . . . .
6.1.16 Other (Specify) . . . . .

For the components rated "radically different", what
is the nature of the difference?

For the components rated "substantially different",
what is the nature of the difference?

6.1.8 Differences in drive, feed systems and ammunition

For the components rated "somewhat different", is
the difference enough to require a change in training

methods? If so, indicate the nature of the difference.
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Questionnaire No. s

New System Aircraft Guns

Question 7.1 How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference

7.1.1 Maneuverability . . . . .
7.1.2 Flight Stability . . . . .
7.1.3 Control Responsiveness . .
7.1.4 Flying Workload . . . . . .
7.1.5 Flight Safety Character-

isties . . . . . . . ..
7.1.6 Complexity . . . « .« « . .
7'1‘ 7 Speed L] L] L] * L] - L L L ] L ] -

7.1.8 Target Detection Capa-
bilities L] L] . . . L] - L]

7.1.9 Weapon Range . . . . . . .
7.1.10 Weapon ACCUracy . « « o« « B
7.1.11 Troop Capacity . . . . . .
7.1.12 Cargo Capacity . . . . . .

7.1.13 Other (Specify) . . . . . .
7.1.14 Other (Specify) . . . . . .

Question 7.2 For the performances rated "radically different”,
what i1s the nature of the difference?

Question 7.3 For the performances rated "substantially different”,
what is the nature of the difference?

7.1.10 Better pointing accuracy

Question 7.4 For the performances rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature of the difference.

7.1.9 Greater range
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New System

Questionnaire No. 5

Aircraft Guns

Question 8.1

Question 8.2

Question 8.3

Question 8.4

In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference

8.1.1 Basic Flying . . . . . . . . . D
8.1.2 Instrument Flying . . . . . . D
8.1.3 Nap of Earth Flying . . . . . D
8.1.4 Navigation . . . . . . . . . . D
8.1.5 Communication . . . . . . . . D
8.1.6 Other (Specify) . . . . . . .

8.1.7 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

For the operations rated "substantially different"”,
what is the nature of the difference?

For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.

110

W S-S U SO SN Y S W Y Ay N WP WE S -2 PP Y U DU W S




e S Wil Ml T A ST AL IR sl guit il e aeiiia gt i e e s Shath e dhare. SnnC S R - T A A e s e b S AR i 4 ‘_1

New System Aircraft Guns

Question 9.1

Question 9.2

Question 9.3

Question 9.4

Questionnaire No. 5

In terms of combat overations tasks, how much
difference is there between the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Difference
9.1.1 Target Detection . . . . . . .
9.1.2 Target Attack . . . . . . . .
9.1.3 Weapon Aiming and Firing . . .
9.1.4 Air-to-Air Combat Flight
Maneuvers . . . . « ¢ o s+ A
9.1.5 Air-to-Ground Combat Flight
Maneuvers . . . . <« . < . .

9.1.6 Multiple Aircraft Operation .

9.1.7 Reconnaissance . . . « « ¢ o«
9.1.8 Command and Control Informa-
tion Processing . . . . . .

9.1.9 Other (Specify) . . . . . . .
9.1.10 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

9.1.4 New additional capabilities for attack and
scout helicopters (heavier ammo)

For the operations rated "substantially different",
what is the nature of the difference?

For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.
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Questionnaire No. 5

New System Aircraft Guns

Question 10.1 What are the differences in man-machine skill
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Skill Categorv Degree of Difference
10.1.1 Monitoring Displays . . . . D
10.1.2 Tracking Outside Aircraft . . A
10.1.3 Recognition . . . . . . . . B
10.1.4 MEMOXY « ¢ o o o o o o o s D
10.1.5 Decision-Making . . . . . . . c
10.1.6 Physical Responses . . . . . D

10.1.7 Other (Specify) . . . . . . .
10.1.8 oOther (Specify) . . . . « . .

(

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

10.1.2 Due to air-to-air capabilities

Question 10.3 For the skills rated "substantially different”,
what is the nature of the difference?

10.1.3 Due to increase in range and accuracy

Question 10.4 For the skills rated "somewhat different", is the
difference enough to require a change in training
methods? If so, indicate the nature of the
difference.
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Questionnaire No. 5

New System Aircraft Guns

Question 11.1

Question 11.2

Question 11.3

Question 1l.4

PV WU SN TPy I IR T P UL e W Ty U D S Y ™y -

What are the differences in crew interaction
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Interaction Category Degree of Difference
il1.1.1 vVerbal Exchange . . . . . . . B
11.1.2 Non-Verbal Exchange . . . . . B
11.1.3 Coordinated Physical
Responses . . . + + « « « o B
11.1.4 oOther (Specify) . . . . . . .
11.1.5 oOther (Specify) . . . . . . .

For the interactions rated "radically different"”,
what is the nature of the difference?

For the interactions rated "substantially different”,
what is the nature of the difference?

All due to air-to-air capabilities

For the interactions rated "somewhat different”,
is the difference enough to require a change in
training methods?
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Ouestionnaire Mo. 3

New System Aircraft Guns

Question 12.1

Question 12.2

Question 12.3

Question 12.4

In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference
12.1.1 Basic Flying . . . . . . . . D
12.1.2 Instrument Flying . . . .
12.1.3 Nap of Earth Flying . . . .
12.1.4 Navigation . . . .
12.1.5 Communications . . . . . . .
12.1.6 Target Detection . . . . .
12.1.7 Target Attack . . . . . . .

12.1.8 Weapon Aiming and Firing . .
12.1.9 Air-to-Air Combat Flight

Maneuvers . . . . . . o . B

12.1.10 Air-to-Ground Combat
' Flight Maneuvers . . . . . c

12.1.11 Multiple Aircraft Operations D
12.1.12 Reconnaissance . . . . . . . D
12.1.13 Command and Control Informa-

tion Processing . . . . . c
12.1.14 oOther (Specify) . . . .
12.1.15 Other (Specify) . . . . . .

For the training areas rated "radically different”,
what is the nature of the difference?

For the training areas rated "substantially different"”,
what is the nature of the difference?

12.1.6 - 12.1.9 Due to air-to-air capabilities

For the training areas rated "somewhat different",
what is the nature of the difference?

12.1.13 Need to process information in terms of air-to-air
defense capabilities
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New System

Questionnaire No. 5

Fire Control

Question 6.1

Question 6.2

Question 6.3

Question 6.4

How much difference will there be between the new
system and the current systems which it replaces

in terms of physical characteristics? (Degrees of
difference are defined as: 'a" = radically different:;
"b" = substantially different; "c" = somewhat
different; and "d" = minimal or no difference.)

Component Degree of Difference

6.1.1 Flight Controls . . . . D
6.1.2 Instruments . . . . . . . . D
6.1.3 Displays . . « « « « « & D
6.1.4 Power Controls . . . . . . . D
6.1.5 Seating Arrangement . . . . D
6.1.6 Visibility . . . . . . . . . A
6.1.7 Weapon Guidance . . . . . . D
6.1.8 Guns . . . . . ¢ . . . . D
6.1.9 Rockets . . . . . . . « . . D
6.1.10 Laser . . . . . ¢« « o « . D
6.1.11 Threat Detection . . . . . . A
6.1.12 Navigation . . . . . . . . D
6.1.13 Communication . . . . . . D
6.1.14 ECM/EW . . . . . . . . . D
6.1.15 Other (Specify)

6.1.16 Other (Specify) . . .

For the components rated "radically different", what
is the nature of the difference?

6.1.6 and 6.1.11 New capability due to mast mounted sight

For the components rated "substantially different",
what is the nature of the difference?

For the components rated "somewhat different”", 1is
the difference enough to require a change in training
methods? If so, indicate the nature of the difference.
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Questionnaire Nc. 5

New System Fire Control

Question 7.1 How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference

7.1.1 Maneuverability . . . . . .
7.1.2 Flight Stability . . . . .
7.1.3 Control Responsiveness .

7.1.4 Flying Workload . . . . . . D
7.1.5 Flight Safety Character-

istics . . . . . . . . . c
7.1.6 Complexity . . . . « « .« & B
7.1.7 Speed . . . . . . . 4 4 . .
7.1.8 Target Detection Capa-

bilities . . . . . . . . A
7.1.9 Weapon Range . . . . . . .

7.1.10 Weapon Accuracy . . « « . .
7.1.11 Troop Capacity . . . . . .
7.1.12 Cargo Capacity . . . . . .
7.1.13 Other (Specify) . . . . . .
7.1.14 Other (Specify)

Question 7.2 For the performances rated "radically different",
what is the nature of the difference?

7.1.8 Due to mast mounted sight

Question 7.3 For the performances rated "substantially different"”,
what is the nature of the difference?

7.1.6 More difficult in maintenance and increasing workload

Question 7.4 For the performances rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature of the difference.

7.1.5 Dué to the increased weight of mast mounted sight in shaft
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Questionnaire No. 5

Fire Control

Question 8.1

Question 8.2

Question 8.3

Question 8.4

<@ .
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In terms of cockpit crew operations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference

8.1l.1 Basic Flying . . . . . . . . .

8.1.2 Instrument Flying . . . . . .

8.1.3 Nap of Earth Flving . . . . . D

8.1.4 Navigation . . . . . . . . . . D

8.1.5 Communication . . . . . . . .

8.1.6 Other (Specify) Survivability

8.1.7 Other (Specify) Target, Detection B

For the operations rated "radically different”, what
is the nature of the difference?

8.1.6 Increase survivability (due to MMS)

For the operations rated "substantially different",
what is the nature of the difference?

8.1.7 Target detection due to MMS

For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? 1If so, indicate the nature of
the difference.
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Questionnaire No. 5

Fire Control

Question 9.1

Question 9.2

Question 9.3

Question 9.4

In terms of combat operations tasks, how much
difference is there between the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Difference
9.1.1 Target Detection . . . . . . . A
9.1.2 Target Attack . . . . . . . . A

9.1.3 Weapon Aiming and Firing . .
9.1.4 Air-to-Air Combat Flight

Maneuvers . . . . . o .« o . ¢
9.1.5 Air-to-Ground Combat Flight
Maneuvers . ¢« « « « o o o «

9.1.6 Multiple Aircraft Operation .
9.1.7 Reconnaissance . . . . . . . . A

9.1.8 Command and Control Informa-
tion Processing . . . . . . c

9.1.9 Other (Specify) . . . . . . .
9.1.10 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

9.1.1 - 9.1.3 Mast mounted sight allows masking of aircraft
9.1.7 Be able to see without exposure (MMS)

For the operations rated "substantially different”,
what is the nature of the difference?

9.1.5 Depends on terrain

For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.

9.1.4 Enhance air-to-air combat .apabilities
9.1.8 Greater coordination required between friendly aircraft
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Questionnaxire No. 5

New System Fire Control

Question 10.1 What are the differences in man-machine skill
requirements between the new system and the current
systems whilich it replaces? (Degrees of difference
are defined in Question 6.1).

Skill Category Degree of Difference

10.1.1 Monitoring Displays . . .

10.1.2 Tracking Outside Aircraft . .
10.1.3 Recognition . . . . . . . . .
10.1.4 Memory . . ¢ ¢ «¢ ¢ ¢ ¢ o o
10.1.5 Decision-Making . . . . . . .

vijo oo U |Y

10.1.6 Physical Responses . . . . .
10.1.7 oOther (Specify) . . . . . . .
10.1.8 Other (Specify) . . . . . . .

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

Question 10.3 For the skills rated "substantially different",

- what is the nature of the difference?
»'.:',:
¢
&
Question 10.4 For the skills rated "somewhat different”", is the
{ difference enough to require a change in training
j' methods? If so, indicate the nature of the
& difference.
P~
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&7' Questionnaire No. § |
) |
New System Fire Control

Question 11.1 What are the differences in crew interaction
E! requirements between the new system and the current
g systems which it replaces? (Degrees of difference
& are defined in Question 6.1).
h Interaction Category Degree of Difference

11.1.1 Verbal Exchange . . . . . . . D

q 11.1.2 Non-Verbal Exchange . . . . . D
L 11.1.3 Coordinated Physical
‘ Responses . . . . . « « . . D
- 11.1.4 Other (Specify) . . . . . . .
- 11.1.5 Other (Specify) . . . . . . .
-
o Question 11.2 For the interactions rated "radically different",
- what is the nature of the difference?

Question 11.3 For the interactions rated "substantially different"”,

what is the nature of the difference?

Question l1l1.4 For the interactions rated "somewhat different”,
- is the difference enough to require a change in
= training methods?
®
®
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OQuestionnaire No. 5

New System Fire Control

Question 12.1 1In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

R mATa maTha . = ——a

Training Areas Degree of Difference

12.1.1 Basic Flying . . . . . . . D i
12.1.2 Instrument Flying . . . D
12.1.3 Nap of Earth Flying . . . D
12.1_4 Navigation . . . . . . . . . D :
12.1.5 Communications . . . . . . . D 1
12.1.6 Target Detection . . . . . . D
12.1.7 Target Attack . . . . . . . D
12.1.8 Weapon Aiming and Firing . . D
12.1.9 Air-to~Air Combat Flight

Maneuvers . . . . . . « . D
12.1.10 Air-to-Ground Combat

, Flight Maneuvers . . . . .

12.1.11 Multiple Aircraft Operations
12.1.12 Reconnaissance . . . . . . . D
12.1.13 Com@and and Control Informa-

tion Processing . . . . . D
12.1.14 Other (Specify) . . . .
12.1.15 oOther (Specify) . . . . .

Question 12.2 For the training areas rated "radically different",
what is the nature of the difference?

b Question 12.3 For the training areas rated "substantially different",
s what is the nature of the difference?
o Question 12.4 For the training areas rated "somewhat different”,

what is the nature of the difference?
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Question 13

Questionnaire No. s

As stated at the beginning of the gquestionnaire

the objective of this study is to identify new Army
aviation systems and system characteristics which
will require behavioral changes necessitating new
training techniques.

Given this objective, is there anything further
which you believe will require changes in training
as a result of the introduction of new Army aviation
systems?

RPV training may be an area to look at
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QUESTIONNAIRE FOR UNIVERSITY OF DAYTON STUDY OF ARMY
t"' AVIATION TRAINING R&D REQUIREMENTS

a (ARMY RESEARCH INSTITUTE FIELD UNIT

&! CONTRACT NO. MDAS03-30-C-0229

DATE 27 May 1980 QUESTIONNAIRE NO. 6

N
n RESPONDER'S NAME

RESPCNDER'S ORGANIZATION

RESPONDER'S TITLE OR PCSITION

The objective of this study is to identify new Army aviation
systems and system characteristics which will require behavioral
changes necessitating new training technigues.

Question 1 What new systems will be in the U.S. Army aviation
anentory for the period of 1985 to 2000 (within vour
area of cognizance)?

1.1 Apas (Army Digital] Avionic Sustems) - 3 geperations
1.2 Landing Systems (mini, microwave landing system, self-contained
L.3 Air Traffic Control landing system}

1.4 (ICNI; TDMS)

Question 2 What are the probabhilities that each of these new
systems will be introduced into Army inventory?
(Values of probability are defined as 1.0 = alrost
certain, 0.8 = highly probable, 0.6 = probable,
0.4 = uncertaln, and 0.2 = highly unlikelyv.)

‘; New Svstem Probabilitv

3 0.8 for lst generation

; 2.1 ADAS Q.Z for 2nd and 3rd geperations

e 2.2 _randing Sustems Not determined (0.7 for our own

. 2.3 iz Traffic C ] s guessing value
@
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QUESTIONNAIRE NO. &6

QUESTION 2 (Continued)

lst generation of ADAS includes: (1) IACS (Integrated Avionic Control 1
System), with P = 0.8; (2) AMD (Advanced Map Display) with P = 0.8;
(3) Doppler with P = 0.9; (4) NNPS (Night Navigation Pilot Systems)
with P = 0.7; (5) ADTS/TH (Airborne Data Transfer System/Target
Hand-Off) with P = 0.7.

2nd generation of ADAS includes: (1) EMMADS (Electronic Master Monitor
Advisory Display) with P = 0.1 - 0.9; (2) Advanced Audio Systems
with P = 0.6; (3) Integrated Multi-Function Display (FLIR, LLTV)

with P = 0.6; (4) Solid-State Programmable Multi-Format Display with
P =0.7; (5) Wire and Wire-like Optical Detect System (C02) with
P =0.7,

3rd generation of ADAS will integrate Fire Control, Flight Control, and [
EW landing systems to achieve night and all weather NOE capabilities, '
P =0.7. i
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Question 3

Question 4

Question S5

T v

i

Questionnaire No. &

What are the scheduled vears for introducing each
of these new aviation systems?

New System Year
1986-90 (lst gen.) 1995-2000

3.1 ADAS 1990-95 (2nd gen.) (3rd gen.)
3.2 Landing Systems 1993-1995

3.3 Air Traffic Control 1993-1997

3.4

How extensive will be the use of each of these new
systems? (Degrees of use are defined as "a" = more
than three thousand items, "b" = one to three thousand
items, "¢" = three hundred to one thousand items,

"d" = one to three hundred items, and "e" = thirty

to one hundred items.)

New System Degree of Use
4.1 _ADAS A or B
4.2 Landing Sustems Not determined
4.3 Air Traffic Control — Not determined .

What are the current systems, if any, to be replaced
by each of these systems?

New Systems Current Systems
5.1 ADAS All present systems
5.2 Landing Systems All present systems
5.3 Air Traffic Control All present systems
5 L ]

The questio..naire responder should answer Ouestions 6 to 12, on
separate sheets, for each of the new svstems identified in the
answer to Question 1.
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" a Questionnaire No. ¢
€ £

New System Army Digital Avionic Systems

How much difference will there be between the new
system and the current systems which it replaces
in terms of physical characteristics? (Degreses of

difference are defined as: "a" = radically different:
l'b" =

Question 6.1

Question 6.2

Question 6.3

Question 6.4

substantially different;
different;

"c" = somewhat

and "d" = minimal or no difference.)

Component Degree of Difference
6.1.1 Flight Controls . . . . . . -
6.1.2 Instruments . . . . . . a
6.1.3 Displays . . . ¢« « ¢ o o o & A
6.1.4 Power Controls . . . . . . . -
6.1.5 Seating Arrangement . . . . D
6.1.6 Visibility . . . . . . . . . B
6.1.7 Weapon Guidance . . . . . . -
6.1.8 GUAS . . . .« 4« 4 4 . . . . - 4
6.1.9 Rockets . . . . . . . . . . = |
6.1.10 Laser . . . ¢« ¢ ¢« ¢ ¢ « . . = !
6.1.11 Threat Detection . . . . . . -
6.1.12 Navigation . . . . . . . . . B
6.1.13 Communication . . . . . . .
6.1.14 ECM/EW . . . ¢ « ¢ « o « « & -
6.1.15 Other (Specify) . . . . . .
6.1.16 Other (Specify) . . . .

For the components rated "radically different", what
is the nature of the difference?

6.1.2 - 6.1.3 New technology and advance the state of the art,
will be much easier to use

For the components rated "substantially different"”,
what is the nature of the difference?

6.1.6 Smaller panels
6.1.12 Advanced Map Display

For the components rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature of the difference.
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Questionnaire No. 6

R R

New System Army Digital Avionic Systems

Question 7.1 How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference
7.1.1 Maneuverability . . . D
7.1.2 Flight Stability . . . . . D
7.1.3 Control Responsiveness . . D
7.1.4 Flying Worklocad . . . . . . B
7.1.5 Fl;ghg Safety Character-
istiecs . . . . . . . . B

7.1.6 Complexity . . . . . . . .
7.1.7 Speed . . . . . . . . . . .

7.1.8 Target Detection Capa-
bilities . . . . . . . .

7.1.9 Weapon Range . . . . . . .
7.1.10 Weapon Accuracy . . « .« .

7.1.11 Troop Capacity . . . . . .
7.1.12 Cargo Capacity . . . . . .
7.1.13 Other (Speci. e e e e e e
7.1.14 Other (Specify) . . . . . .

L

Question 7.2 For the performances rated "radically different",
what is the nature of the difference?

Question 7.3 For the performances rated "substantially different”,
what is the nature of the difference?

7.1.4 Cut down avionic workload
7.1.5 More time and better information provided
7.1.6 Need some programming effort

Question 7.4 For the performances rated "somewhat different”, is
the difference enough to require a change in training
methods? If so, indicate the nature of the difference.

7.1.12 More space and lighter weight in helicopters
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Questionnaire No. 6

New System Army Digital Avionic Systems

Question 3.1

Question 8.2

Question 8.3

Question 8.4

In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Diffarence

8.1.1 Basic Flying . . . . . . . . . D
8.1.2 Instrument Flying . . . . . . B
8.1.3 Nap of Earth Flying . . . . . A
8.1.4 Navigation . . . . .« ¢« ¢« ¢ . . A
8.1.5 Communication . . . . . . . . D
8.1.6 Other (Specify) . . . . . . .

8.1.7 Other (Specify) . . . . . « .

For the operations rated "radically different", what

is #he nature of the difference?

8.1.3 Easier to fly
8.1.4 Advanced map display

For the operations rated "substantially different",
what is the nature of the difference?

8.1.2 Easier to read instruments and not so many of them

For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.
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Ouestionnaire No. 6

New System_Army Digital Avionic Systems

Question 9.1 In terms of combat overations tasks, how much
difference is there between the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Difference
9.1.1 Target Detection . . . . . . . =
9.1.2 Target Attack . . . . . . . . -

9.1.3 Weapon Aiming and Firing . . . =

9.1.4 Air-to-Air Combat Flight
Maneuvers . . . . ¢ ¢ o

9.1.5 Air-to-Ground Combat Flight
Maneuvers . . « « « o o o -

9.1.6 Multiple Aircraft Operation . -
9.1.7 Reconnaissance . . . . . . . . -
9.1.8 Command and Control Informa-

tion Processing . . . . . . -
9.1.9 Other (Specify) . . . . . . .
9.1.10 Other (Specify) . . . . .

Question 9.2 For the operations rated "radically different", what
is the nature of the difference?

i! Question 9.3 For the operations rated "substantially different”,
what is the nature of the Jdifference?

;J Question 9.4 For the operations rated "somewhat different", is
o the difference enough to require a change in

. training methods? 1If so, indicate the nature of
L the difference.
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Questionnaire No. 6
New System Army Digital Avionic Systems
Question 10.1 What are the differences in man-machine skill
requirements between the new system anc the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).
Skill Category Degree of Difference
10.1.1 Monitoring Displays . . . . . B
10.1.2 Tracking Outside Aircraft . -
10.1.3 PRecognition . . . . . . . . . B
10.1.4 Memory . ¢ ¢ « « + o B

w

10.1.5 Decision-Making . . . .
10.1.6 Physical Responses . . . . .
10.1.7 Other (Specify) . . . . . . .
10.1.8 Other (Specify) . . . . . . . -

L]

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

Question 10.3 For the skills rated "substantially different”,
what is the nature of the difference?

10.1.1 Displays are easier to read
10.1.3 - 10.1.6 More time for these tasks

Question 10.4 For the skills rated "somewhat different”, is the
difference enough to require a change in training
methods? If so, indicate the nature of the
difference.

Y
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Ouestionnaire No. 6

New System Army Digital Avionic Systems

Question 1l1.1

Question 11.2

Question 11.3

Question 11l.4

What are the differences in crew interaction
requirements between the new system and the current
svstems which it replaces? (Degrees of difference
re defined in Question 6.1).

Interaction Category Degree of Difference
11.1.1 Verbal Exchange . . . . . . .
11.1.2 Non-Verbal Exchange . . . . . c
11.1.3 Coordinated Physical
Responses . . . . . . . . . c
11.1.4 Other (Specify) . - . . . . .
11.1.5 Other (Specify) . . . . . . .

For the interactions rated "radically different",
what is the nature of the difference?

For the interactions rated "substantially different”,
what is the nature of the difference?

For the interactions rated "somewhat different”,
is the difference enough to require a change in
training methods?

. 11.1.1 - 11.1.3 Depends on who has displays and the number

. of redundant displays

f‘.
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New System army

Questionnaire MNo. &

Digital Avionic Systems

Question 12.1

L

J
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Question 12.2
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Question 12.3

. PR
e

Question 12.4

T TR TV Y WY v ey

In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference

12.1.1

Basic Flying . . . . . . . . D
12.1.2 Instrument Flying . . . . . D
12.1.3 Nap of Earth Flying . . . A
12.1.4 Navigation . . . . . . . . A
12.1.5 Communications . . . . . . . o)
12.1.6 Target Detection . . . . . .
12.1.7 Target Attack . . . . . . .
12.1.8 Weapon Aiming and Firing . .
12.1.9 Air-to-Air Combat Flight
Maneuvers . . . . . . . .
12.1.10 Air-to-Ground Combat
. Flight Maneuvers . . . . .
12.1.11 Multiple Aircraft Operations
12.1.12 Reconnaissance . . . . . . .
12.1.13 Command and Control Informa-
tion Processing . . . . .
12.1.14 Other (Specify) . . . . . .
12.1.15 Other (Specify) . . . . . .
For the training areas rated "radically different",

what is the nature of the difference?

12.1.3 - 12.1.4 Better equipment and displays and easier
to operate

For the training areas rated "substantially different",
what is the nature of the difference?

For the training areas rated "somewhat different”,

what is the nature of the difference?

12.1.5 Better control arrangements (functions contained in
one box instead of four or five boxes, i.e., IACS)
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Questionnaire No. 6

1
- VRS W

New System Landing Systems

Question 6.1 How much difference will there be between the new ]
system and the current systems which it replaces
in terms of physical characteristics? (Degrees of
difference are defined as: "a' = radically different;
"b" = substantially different; "c" = somewhat

different; and "d" = minimal or no difference.)

Component Degree of Difference

6.1.1 Flight Controls . . . . . .

6.1.2 Instruments . . . . . . . . c

6.1.3 Displays . . . . . . « . . . C

6.1.4 Power Controls . . . . . . . D E

6.1.5 Seating Arrangement . . . . .

6.1.6 Visibility . . . . . . . . . D 1

6.1.7 Weapon Guidance . . . . . . Rk

6.1.8 Guns . . . . . . . . o . 0. . E

6.1.9 Rockets . . . . . . . . . .

6.1.10 Laser . . . . . . .+ o . . . a

6.1.11 Threat Detection . . . . . . E

6.1.12 Navigation . . . . . . . . . f

6.1.13 Communication . . . . . . . i
' 6.1.14 ECM/EW . . « « v « o« « « o & :
;- 6.1.15 Other (Specify) . . . . . . g
; 6.1.16 Other (Specify) . . . . . . B

Question 6.2 For the components rated "radically different", what
is the nature of the difference?

z'r'»
PO # % i’

V Py

3

-

-

o

d Question 6.3 For the components rated "substantially different",

[ what is the nature of the difference?

.

b

¢

o | . . .

b Question 6.4 For the components rated "somewhat different", is K

a the difference enough to require a change in training
methods? If so, irnidicate the nature of the difference.
6.1.2 - 6.1.3 New equipment and better control features
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Questionnaire Nec. 6

New System Landing Systems

Question 7.1 How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference
7.1.1 .Maneuverability . . . . . . )
7.1.2 Flight Stability . . . . . ;
7.1.3 Control Responsiveness . . c %
7.1.4 Flying Workload . . . . . . c
7.1.5 Flight Safety Character-
istiecs . . . . . . . .. ¢ ]
7.1.6 Complexity . . . . . . . . c
7.1.7 Speed . . . . . . . e e . ‘
7.1.8 Target Detection Capa- ) ;
bilities . . . . . . . . k
7.1.9 Weapon Range . . . . . . . 3
7.1.10 Weapon Accuracy . . . . . . i
7.1.11 Troop Capacity . . . . . ‘
7.1.12 Cargo Capacity . . . . . . ;
7.1.13 Other (Specify) . . . . . . ;
7.1.14 Other (Specify) . . . . . .
;f- Question 7.2 For the performances rated "radically different",
- what is the nature of the difference?
o
.
9 | . i
= Question 7.3 For the performances rated "substantially different”, 3
L - what is the nature of the difference? )
». ,
9
. -
ji Question 7.4 For the performances rated "somewhat different”, is
r- the difference enough to require a change in training
- methods? If so, indicate the nature of the difference.
‘_. 7.1.3 = 7.1.6 Less complex (new equipment representing
: advanced state of art)
L
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Questionnaire Neo. 6

New System Landing Systems

Question 8.1

Question 8.2

Questibn 8.3

Question 8.4

In terms of cockpit crew ormerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference
8.1.1 Basic Flying . . . . . . . . .
8.1.2 Instrument Flying . . . . . . c
8.1.3 Nap of Earth Flying . .
8.1.4 Navigation . . . . . . . . .

8.1.5 Communication . . .
8.1.6 Other (Specify) . . . . . . .
8.1.7 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

For the orerations rated "substantially different”,
what is the nature of the difference?

For the operations rated "somewhat different”, is
the difference enough to regquire a change in
training methods? 1If so, indicate the nature of
the difference.

8.1.2 New system
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Questionnaire No. 6

Question 9.1

L "‘.r'rrrlv 1
s LN

o oS,

S

Question 9.2

Question 9.3

s

Question 9.4

Wy

L4

In terms of combat overations tasks, how much
difference is there between the new syvstem and -,
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

j
ﬁ
i

Operation Degree of Difference
9.1.1 Target Detection . . . . . . . N/A
9.1.2 Target Attack . . . . . . . . N/A
9.1.3 Weapon Aiming and Firing . N/A
9.1.4 Air-to-Air Combat Flight

Maneuvers . . . . . . . . . N/A
9.1.5 Air-to-Ground Combat Flight

Maneuvers . . . . . . . . . N/A
9.1.6 Multiple Aircraft Operaticn . N/A
9.1.7 Reconnaissance . . . . . . . . N/A
9.1.8 Com@and and Control Informa-

tion Processing . . . . . N/A
9.1.9 Other (Specify) . . . . . . .
9.1.10 Other (Specify) . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

For the operations rated "substantially different",
what is the nature of the difference?

For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.
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New System Landing Systems

Question 10.1 What are the differences in man-machine skill
requirements between the new svstem and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Skill Category Degree of Difference

10.1.1 Monitoring Displays . . . . . c
10.1.2 Tracking Outside Aircraft . .
10.1.3 Recognition . . . . . . . . .
10.1.4 Memory . « ¢ ¢ & ¢ ¢ o o o
10.1.5 Decision-Making . . . .+ . . . c
10.1.6 Physical Responses . . . . . c
10.1.7 Other (Specify) . . . . . . .
10.1.8 Other (Specify) . . . . . . .

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

Question 10.3 For the skills rated "substantially different"”,
what is the nature of the diffearence?

v -y YV V7Y
. . s e e
. PN
. . y ot e
R T

g

b

E. Question 10.4 For the skills rated "somewhat different”, is the

P difference enough to require a change in training
methods? If so, indicate the nature of the
difference.
10.1.1 Integrated system

e 10.1.5 Easier

TvY

10.1.6 Integrated system
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Ouestionnaire No. 6

New System Landing Systems

Question 1ll.1 What are the differences in crew interaction
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Cam e A At S A e A s mem—

Interaction Category Degree of Difference
11.1.1 Verbal Exchange . . . . . . . D
11.1.2 Non-Verbal Exchange . . . . b ;
11.1.3 Coordinated Physical .
Responses . . . . . . . . . D ]
11.1.4 Other (Specify) . . . . . . . ;
11.1.5 Other (Specify) . . « « « . . ’

Question l11.2 For the interactions rated "radically different",
what is the nature of the difference?

PRPRC T S

Question 11.3 For the interactions rated "substantially different”,
what is the nature of the difference?

L YENNER S aw XA & 4 4

Question 1l1.4 For the interactions rated "somewhat different",
is the difference enough to require a change in
training methods?

(S * S SECPSCINICRULIP Y T - P NPONIE U W Y
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New System Landing Systems

A o R e e TR A S

Questionnaire MNo. 6

In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,

i.e., differences in system operation might not
always necessitate differences in training methods.)

12.1.1 Basic Flying . . . . . . . . D
12.1.2 Instrument Flying . . . . . ¢
12.1.3 Nap of Earth Flying . . . .
12.1 4 Navigation . . . . . . . . .
12.1.5 Communications . . . . . . .
12.1.6 Target Detection . . . .
12.1.7 Target Attack . . . . . . .
12.1.8 Weapon Aiming and Firing . .
12.1.9 Air-to-Air Combat Flight
Maneuvers . .« « ¢ + o o
12.1.10 Air-to-Ground Combat
_ Flight Maneuvers . . . . .
12.1.11 Multiple Aircraft Operations
12.1.12 Reconnaissance . . . . . . .
12.1.13 Command and Control Informa-
tion Processing . . . . .
12.1.14 Other (Specify) . . . . . .
12.1.15 oOther (Specify) . . . . . .
For the training areas rated "radically different",
what is the nature of the difference?
For the training areas rated "substantially different",
what is the nature of the difference?
For the training areas rated "somewhat different”,
what is the nature of the difference?

Training Areas Degree of Difference

12.1.2 Training methods should reflect characteristics of
new system

a A Ao o _a .
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Questionnaire No. 6

P A e

Question 13 As stated at the beginning of the questionnaire
the objective of this study is to identify new Army
aviation systems and system characteristics which
will require behavioral changes necessitating new
training techniques.

Given this objective, is there anything further
which you believe will require changes in training
as a result of the introduction of new Army aviation
systems?
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QUESTIONNAIRE FOR UNIVERSITY OF DAYTON STUDY OF ARMY
AVIATION TRAINING R&D REQUIREMENTS
(ARMY RESEARCH INSTITUTE FIELD UNIT
CONTRACT NO. MDAS03-80-C-0229

- R

DATE 6 May 1980 QUESTIONNAIRE NO. 7

RESPONDER'S NAME

RESPONDER'S ORGANIZATION

RESPONDER'S TITLE OR POSITION

The objective of this study is to identify new Army aviation
systems and system characteristics which will require behavioral
changes necessitating new training technigques.

Question 1 What new systems will be in the U.S. Army aviation
inventory for the period of 1985 to 2000 (within your
area of cognizance)?

1.1 AH-6 r
1.2

1.3
1.4

M

Question 2 What are the probabilities that each of these new
systems will be introduced into Army inventory?
(Values of probability are defined as 1.0 = almost
certain, 0.8 = highly probable, 0.6 = probable,
0.4 = uncertain, and 0.2 = highly unlikely.)

e

L

Qf New System Probability

. 2.1 aH-64 0.8

e 2.2

T 2.3

Ff 2.4

C
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Question 3

Question 4

Question 5
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Questionnaire YNo. 7

What are the scheduled vears for introducing each
of these new aviation systems?

New Svstem Year

AH-64 1984

How extensive will be the use of each of these new
systems? (Degrees of use are defined as "a" = more
than three thousand items, "b" = one to three thousand
items, "c¢" = three hundred to one thousand items,

"d" = one to three hundred items, and "e" = thirty

to one hundred items.)

New System Degree of Use

What are the current systems, if any, to be replaced
by each of these systems?

New Systems Current Systems

_AH-64 ___Cobra s

The questiownaire responder should answer Ouestions 6 to_lz, on
separate sheets, for each of the new svstems identified in the
answer to Question 1.
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Questionnaire No. 7

New System AH-64

Question 6.1 How much difference will there be between the new
system and the current systems which it replaces ]
in terms of physical characteristics? (Degrees of :
difference are defined as: "a" = radically different;
"b" = substantially different:; "c" = somewhat
different; and "d" = minimal or no difference.)

Component Degree of Difference 1
6.1.1 Flight Controls . . . . . . D
6.1.2 Instruments . . . . . . . . C
6.1.3 Displays . . . « . ¢« ¢« « « . c :
6.1.4 Power Controls . . . . . . . D .
6.1.5 Seating Arrangement . . . . D
6.1.6 Visibility . . . . . . . . . D
6.1.7 Weapon Guidance . . . . . . B
6.1.8 GUNS . . . . ¢ ¢ ¢ 4 e e . D
6.1.9 Rockets . . . . . .« . . o . D
6.1.10 Laser . . . ¢ ¢ 4 e v e . . ¢
6.1.11 Threat Detection . . . . . . ¢
6.1.12 Navigation . . . . . . . . . b
6.1.13 Communication . . . . . . . D
6.1.14 ECM/EW . . . &« + v v « « « . b
{:EL 6.1.15 Other (Specify)Pilot Night Visjon A
E'ji? 6.1.16 Other (Specify)Target Acquisition  a
- 6.1.17 Other (Specify) optics, FLIR, LLTV A

" I 4
'

b - SACRENEAEN
i.' ! L

Question 6.2 For the components rated "radically different", what
is the nature of the difference?

6.1.15 (Pilot Night Vision) =~ AH~-1 Cobra Night Vision, goggles only
AH-64 FLIR, Optics, LLTV, Helmet Display

Question 6.3 For the components rated "substantially different”,
what is the nature of the difference?

TTYTeTYTT
AN £

Question 6.4 For the components rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature of the difference.

ik i et
s
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AH-64 Bar displays, expanded HUD
AH-1 Gauges, gunsight HUD
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New System

Questionnaire YNo.

AH-64

Question 7.1

Question 7.2

Question 7.3

Question 7.4

PP P I S PP PPy P SR

How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference

7.1.1 Maneuverability . . . . . B
7.1.2 Flight Stability . . . . . c
7.1.3 Control Responsiveness . . B
7.1.4 Flying Workload . . . . . . c
7.1.5 Flight Safety Character-

istiecs . . . . . . . .. c

7.1.6 Complexity . . . . . . . . B

7.1.7 Speed . . . . . . . . . . . c
7.1.8 Target Detection Capa-

bilities . . . . . . . . A

7.1.9 Weapon Range . . . . . . . B

7.1.10 Weapon ACCUracy . . . « « . D

B

7.1.11 Troop Capacity . . . . .

7.1.12 Cargo Capacity . . . . . .
7.1.13 Other (Specify) . . . . . .
7.1.14 Other (Specify) . . . . . .

9]

For the performances rated "radically different",
what is the nature of the difference?

Covered in 6

For the performances rated "substantially different",
what is the nature of the difference?

Agility, maneuverability, superior to AH-1

More power, control response better

Maintenance - box concept, complex

25 to 30 percent greater in weapon range

For the performances rated "somewhat different", 1is

the difference enough to require a change in training
methods? If so, indicate the nature of the difference.
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Questionnaire No. 7

Al S N |

A

New System AH-64

Question 8.1 In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference

8.1.1 Basic Flying . . . . . . . . . D
8.1.2 Instrument Flying . . . . . . D
8.1.3 Nap of Earth Flying . . . . . B
8.1.4 Navigation . . . . . . . . . . D
8.1.5 Communication . . . . . . . . D
8.1.6 Other (Specify) . . . . . . .

8.1.7 Other (Specify) . . . . . . .

Question 8.2 TFor the operations rated "radically different", what
is the nature of the difference?

Question 8.3 For the operations rated "substantially different",
what is the nature of the difference?

Nap of earth flying - more training needed
(PNVS) night flying and WX training

Question 8.4 For the operations rated "somewhat different”, is
P’ the difference enough to require a change in
training methods? 1If so, indicate the nature of
- the difference.
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Questionnaire No. 7 1

2 New System AH-64

Question 8.1 1In terms of cockpit crew opmerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference

8.1.1 Basic Flying . . . . . . . . .
8.k.2 Instrument Flying . . . . . .
8.1.3 Nap of Earth Flying . . . . . -
8.1.4 Navigation . . . . . . . . . .

Ojo|w]Oo |O

8.1.5 Communication . . . . . . . .
8.1.6 Other (Specify) . . « « « + &
8.1.7 Other (Specify) . . . . . . .

Question 8.2 For the operations rated "radically different", what
is the nature of the difference?

Question 8.3 For the operations rated "substantially different",
what is the nature of the difference?
Nap of earth flying - more training needed
(PNVS) night flying & WX training

Question 8.4 For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.

I
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Questionnaire No. 7

New System AH-64

Question 9.1 1In terms of combat operations tasks, how much ;
difference is there between the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Difference i
9.1.1 Target Detection . . . . . . . B ;

9.1.2 Target Attack . . . . . . . . D

9.1.3 Weapon Aiming and Firing . . . c ]
9.1.4 Air-to-Air Combat Flight 1
Maneuvers . . . . + . ¢ o . N/A
9.1.5 Air-to-Ground Combat Flight
Maneuvers . . . « « « .« .« . D ]
9.1.6 Multiple Aircraft Operation . D |
9.1.7 Reconnaissance . . . . . . . . N/A ;
9.1.8 Command and Control Informa- i
tion Processing . . . . . . D 3
9.1.9 Other (Specify) . . . . . . . a

9.1.10 Other (Specify) . . . . . . .

Question 9.2 For the operations rated "radically different", what
is the nature of the difference?

JUT RPN

Question 9.3 For the operations rated "substantially different”,
what is the nature of the difference?

R

Question 9.4 For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? If so, indicate the nature of

VI W P U UGS ST IS PR W B M

Combat and flight operations are same for AH-64 and AH-1,
but job is getting more difficult

M the difference.

& Covered in Question 6

E' Shifts in memory skills such as automated preflight procedures
. and engine starting

A
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Questionnaire No. 7

New System AH-64

Question 10.1 What are the differences in man-machine skill
requirements between the new svstam anc the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Skill Category Degree of Difference
10.1.1 Monitoring Displays . . . . . B
10.1.2 Tracking Outside Aircraft . . D
10.1.3 Recognition . . . . . . . . . B
10.1.4 Memory .« « « « «o « o o o « . B
10.1.5 Decision-Making . . . . . . . ¢
c

10.1.6 Physical Responses . . . . .
10.1.7 Other (Specify) . . . . . . .
10.1.8 Other (Specify) . .

.
.
.
.
.

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

Question 10.3 For the skills rated "substantially different",
what is the nature of the difference?

10.1.1 More research to build necessary confidence

PNVS (coordination of flying and helmet display)
10.1.3 TADS and FLIR image will be different

teach a guy how to recognize targets on FLIR image
10.1.4 Shift in memory skills - mission up, non-mission down

Question 10.4 For the skills rated "somewhat different”", is the
difference enough to require a change in training
methods? If s>, indicate the nature of the
differencse.

10.1.5 Target identification easier - more time for real decision
making

10.1.6 Criteria for PNVS in AH-64, AH-64 easier to fly NOE at
night primary consideration

RS B AR ISA S0 Shaiiar S SEL AN S A AU ARA A b e

People selection (Research Item Dominant Eye Problem
to be resolved)
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». Questionnaire No. 7

New System AH-64

L(! Question 11.1 What are the differences in crew interaction

- requirements between the new systam and the current

= systems which it replaces? (Degrees of difference ]
- are defined in Question 6.1).

]

P

Interaction Category Degree cf Difference
11.1.1 Verbal Exchange . . . . . . . D
11.1.2 Non-Verkal Exchange . . . . . D
11.1.3 Coordinated Physical
Responses . . .« « « « « .« . D
11.1.4 Other (Specify) . . . . . . .

11.1.5 oOther (Specify) . . . . . . .

Question 1l1.2 For the interactions rated "radically different",
what is the nature of the difference?

Question 11.3 For the interactions rated "substantially different”,
what is the nature of the difference?

‘;v'r*v’r ojrﬁf'l—rfrf'" 2 g

&
e L e

Question 11.4 For the interactions rated "somewhat different"”,
is the difference enough to require a change in
training methods?
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t Questionnaire No. 7 .
3 e
™ :
&i New System AH-64 E
ii Question 12.1 1In terms of training methods, how much difference ,
Jﬂ will there be between the new system and the current

2 systems it replaces? (Note that this differs Zrom
- Questions 8.1 and 9.1, by emphasizing trainin

. difference instead of system operation difzerences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference

12.1.1 Basic Flying . . . . . . . . D
12.1.2 Instrument Flying . . . . . D
12.1.3 Nap of Earth Flying . . . . D
12.1_4 Navigation . . . . . . . . . D
12.1.5 Communications . . . . . . . D
12.1.6 Target Detection . . . . . . B
12.1.7 Target Attack . . . . . . . D
12.1.8 Weapon Aiming and Firing . . D
12.1.9 Air-to-Air Combat Flight

‘Maneuvers . . . . . . . . A
12.1.10 Air-to~-Ground Combat

Flight Maneuvers . . . . . D
12.1.11 Multiple Aircraft Operations D
12.1.12 Reconnaissance . . . . . . . N/A

12.1.13 Command and Control Informa-
tion Processing . . . . . D

12.1.14 Other (Specify) . . . . .
12.1.15 Other (Specify) . . . . . .

Question 12.2 For the training areas rated "radically different",
what is the nature of the difference?

Lo 12.1.9 Air-to-air in all systems

. Question 12.3 For the training areas rated "substantia'ly different"”, k
: what is the nature of the difference?

l2.1.6 TADS

Question 12.4 For the training areas rated "somewhat different”. ]
what is the nature of the differenc=?

b
b
b
t
t
b
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Question 13

Questionnaire No.

As stated at the beginning of the questionnaire

the objective of this study is to identify new Army
aviation systems and system characteristics which
will reguire behavioral changes necessitating new
training techniques.

Given this objective, is thers anything further
which you believe will require changes in training
as a result of the introduction of new Army aviation
systems?

Significant thing about AH-64 is night capability (PNVS)
(FLIR and LLTV) (also optic system).

Another area - how do we train pilots - backseat only -
or do we train a guy for both seats? Would like to see
a quy qualified for both seats.

Separate night pilots and day pilots.
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QUESTIONNAIRE FOR UNIVERSITY OF DAYTON STUDY OF ARMY
AVIATION TRAINING R&D REQUIREMENTS
(ARMY RESEARCH INSTITUTE FIZLD UNIT
CONTRACT NO. MDAS03-80-C-0229

‘o
2 a a8 A_a e

DATE 27 May 1980 QUESTIONNAIRE NO. 8

RESPONDER'S NAME

RESPONDER'S ORGANIZATION

RESPONDER'S TITLE OR 20SITION

The objective of this study is to identify new Army aviation
systems and system characteristics which will reguire benavioral
changes necessitating new training tachnigues.

Question 1 What new systems will be in the U.S. Armvy aviation
inventory for the period of 1285 to 2000 (within your
ar2a of cognizance)?

1.1 LH~-X
1.2 SEMA-X
1.3

1.4

Question 2 What are the probabilities that each of these new
systems will be introduced into Army inventory?
(Values of probability are defined as 1.0 = almost
certain, 0.8 = hnighly probable, 0.6 = probacle,
0.4 = uncertain, and 0.2 = highly unlikely.)

& New System Drobabilitv
: 2.1 LH=-X
Ei 2.2 SEMA-X ]
.
2.3 )
:' 2.4 W
: |
4 4
: ]
g
\ g
: R
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Question 3 What are the scheduled vears for introducing each
of these new aviation systems?

New Svstam Year

LH-X 1992-1995 (planned)

1990-1995 (planned)

SEMA-X

Question 4

Question 3

How extensive will be the use of each of these new

systems? (Degrees of use are defined as "a" = more
than three thousand itams, "b" = one to three thousand
items, "c¢" = three hundred to one thousand items,

lldll
to one hundred items.)

New System

LH-X

SEMA-X

= one to three hundred items,

and "e"

= thirty

Degree of Use

A

What are the current systems,
by each of these systems?

New Svstems

if any,

to be replaced

Current Systems

: 5.1 _LH=X AH-1, OH-58
e 5.2 SEMA-X ov-1, RU-21, EH-1
-:’:' 5 . 3
L': 5.4
@
[~
A
-
L
o The Juestio.naire respender should answer Questicons 5 <o 12, on
- separate sheets, Zor 2ach o the new svstems identiiied in e
t @ answer %2 Question L.
&
b, -
b - 1
= j
P‘.A- 4
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New System

Questionnaire WNo.

LH=X

Question 6.1

Question 6.2

Question 6.3

Question 6.4

3
L;'__._‘ P L T . Y Y T P P T N gy ¥ T T T N T Y T u;AfL_‘;-_A_“‘-A_;_w

How much difference will there be between the new
system and the current systems which it replaces

in terms of physical characteristics? (Degrees of
difference are defined as: "a" = radically different:
"b" = substantially different; "c" = somewhat
different; and "d" = minimal or no difference.)

Component Degree of Difference

6.1.1 Flight Controls . . . . . . 2
6.1.2 Instruments . . . . . . . . a
6.1.3 Displays . « « « ¢ ¢« ¢« « o+

%

6.1.4 Power Controls . . . . . . .

I

6.1.5 Seating Arrangement . . . .
6.1l.6 Visibility . . . . . . . . .
6.1.7 Weapon Guidance . . . . . .

6.1.8 GUNS . . . ¢ ¢ ¢« ¢ e e o 0 e
6.1.9 Rockets . . . . . . . . . .
6.1.10 Laser . . . . . « + ¢ o o .
6.1.11 Threat Detection . . . . . .
6.1.12 Navigation . . . . . . . . .

»lo o o |w |

6.1.13 Communication . . . . . . .
6.1.14 ECM/EW . . v ¢ ¢ o« o« o o« o .
6.1.15 Other (Specify) Self-delploygbility

6.1.16 Other (Specify) New protective ,
environment

Blw]O| ]

For the components rated "radically different", what
is the nature of the difference?

6.1.2 - 6.1.3 Integrated into HUD and CRT display
6.1.5 One-man seat
(continued on attached)
For the components rated "substantially different”,
what is the nature of the difference?

6.1.7 Fire and forget
6.1.15 Refuelability across the Atlantic Ocean

For the components rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature of the differsnce.

6.1.14 Evasive maneuvers
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Questionnaire No. _g

. New System LH=X ]

J
U i
L Question 6.2 (Continued) ’
1
h 6.1.11 Integrated threat detection 1
b 6.1.12 No maps; NOE at 200 knots ]
5 .
6.1.13 Voice encoded coordinate locations on CRT g
-

L
{ 1
. ]
-
-
9
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New System

Questionnaire No.

_LH-X

Question 7.1

Question 7.2

Question 7.3

Question 7.4

How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference
7.1.1 Maneuverability . . . . . . A
7.1.2 Flight Stability . . . . . B
7.1.3 Control Responsiveness . . A
7.1.4 Flying Workload . . . . . . A
7.1.5 Flight Safety Character- :
isties . . . . . . . . . C
7.1.6 Complexity . . . . « . . . c

7.1.7 Speed . . . . . . 4 e e . . A

7.1.8 Target Detection Capa-
bilities . . . . . . . .

7.1.9 Weapon Range . . . . . . .
7.1.10 Weapon ACCUrXacCy . « « « « .
7.1.11 Troop Capacity . . . . . . N/A
7.1.12 Cargo Capacity . . . . . . N/A
7.1.13 Other (Specify) . . . . . .
7.1.14 Other (Specify) . . . . . .

For the performances rated "radically different",
what is the nature of the difference?

7.1.1 Replace some of black box
7.1.4 Drastic reduction

For the performances rated "substantially different”,
what is the nature of the difference?

7.1.8 Increase capabilities
7.1.9 - 7.1.10 Radically different sensor

For the performances rated "somewhat different”, is
the difference enough to require a change in training

8

methods? If so, indicate the nature of the difference.

7.1.5 Automatic limiting of flight conditions not planned,
increased maneuverability could increase risk
7.1.6 All displays integrated, less complexity for pilot
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Questionnaire No. 8 ,

New System LH-X
Question 8.1 1In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).
Operation Degree of Difference ﬁ
8.1.1 Basic Flying . . . «. . .« . . . c 1
8.1.2 Instrument Flying . . . . . . B J
8.1.3 Nap of Earth Flying . . . . . A P
’-4
8.1.4 Navigation (MRE), . . . . . . . B "
8.1.5 Communication . . . . . . . . c j
8.1.6 Other (Specify)Path Finding | c b
8.1.7 Other (Specify) NBC Operations | A
8.1.8 Operation in icing condition c )
8.1.9 Wire-cutting operations B
Question 8.2 Ffor the operations rated "radically diff&rent", what

is the nature of the difference?

Question 8.3 For the operations rated "substantially different",
. what is the nature of the difference?

. 8.1.4 Satellite navigation in NOE

-

f"

- Question 8.4 For the operations rated "somewhat different", is ﬁ

ﬂ the difference enough to require a change in 4

2 , training methods? If so, indicate the nature of

- the difference.

- 8.1.1 Increase maneuverability ;E

i. 8.1.5 Reduce workload -

;! 8.1.6 Knowing where you are and where you are going L

p under NOE conditions

g 8.1.8 LH-X will have de-icing

[

¢ =

- |
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Questionnaire No. g

New System LH=-X

Question 9.1 1In terms of combat overations tasks, how much
difference is there between the new svstem and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

e a e o

Operation Degree of Difference

e Sl B

9.1.1 Target Detection . . . . . . .
9.1.2 Target Attack . . . . . . . .
9.1.3 Weapon Aiming and Firing . . .
9.1.4 Air-to-Air Combat Flight

Maneuvers . . ¢ v « o o o A
9.1.5 Air-to-Ground Combat Flight
Maneuvers . . . .« ¢ ¢ o o B

9.1.6 Multiple Aircraft Operation .

e ol Lol b i

9.1.7 Reconnaissance . . . . . . . . c

9.1.8 Command and Control Informa-
tion Processing . . . . . .

* 9.1.9 Other (Specify) . . . . . . .
9.1.10 Other (Specify) . . . . .

Question 9.2 For the operations rated "radically different", what
is the nature of the difference?

9.1.2 Launch and leave
9.1.4 New weapon suit for mm wave radar for threat detection

Q‘
Question 9.3 For the operations rated "substantially different”, |
what is the nature of the difference? ]

9.1.1 Much more automation in cueing of pilot
9.1.5 Less hover time

Question 9.4 For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? If so, indicate the nature of ]
the difference.

9.1.6 Dedicated ECM with group
9.1.7 Armed reconnaissance

Y W

*
Penetrating FEBA, attacking enemy reserve units
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New System

4

Questionnaire No. g

-

LH=-X

Question 10.1

Question 10.2

Question 10.3

Question 10.4

What are the differences in man-machine skill
requirements between the new system anc the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

SKill Category Degree of Difference
10.1.1 Monitoring Displays . . . . B
10.1.2 Tracking Outside Aircraft B
10.1.3 Recognition . . . . . . . B
10.1.4 Memory . . . . « < o o o o . B
10.1.5 Decision-Making . . . . . B
10.1.6 Physical Responses . . . . . c

10.1.7 oOther (Specify) . . . . .
10.1.8 Other (Specify) . . . . . . .

For the skills rated "radically different", what is
the nature of the difference?

For the skills rated "substantially different",
what is the nature of the difference?

10.1.1 Much less information processing by pilot

10.1.3 One-man cockpit

10.1.4 Much more storage and use automation

10.1.5 Pilot decisions versus decisions machine can make
10.1.6 Less stable (utilization of maneuverability)

For the skills rated "somewhat different", 1s the
difference enough to require a change in training
methods? If so, indicate the nature of the
difference.
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Ouestionnaire No. &

LH~-X

Question 11.1

Question 11.2

Question 11.3

Question 11.4

What are the differences in crew interaction

requirements ketween the new system and the current
systems which it replaces? (Degrzes of difference

are defined in Question 6.1).

Interaction Category Degree of Difference

11.1.1 Verbal Exchange . . . . . . .
11.1.2 Non-Verbal Exchange . . . .

11.1.3 Coordinated Physical
Responses . . . . . . . .

11.1.4 Other (Specify) . . . . . . .
11.1.5 Other (Specify) . . . . . .

N/A
N/A

N/A

For the interactions rated "radically different”,

what is the nature of the difference?

For the interactions rated "substantially different"”,

what is the nature of the difference?

For the interactions rated "somewhat different",
is the difference enough to require a change in

training methods?

-
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Questionnaire MNo. 8

New System LH-X

—

Question 12.1 1In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing training
difference instead of system operation dif:erences,
i.e., differences in system operation might not
always necessitate differences in training mechods.)

Training Areas Degree of Difference

12.1.1 Basic Flying . . . . . . . . B
12.1.2 Instrument Flying . . . . B
12.1.3 Nap of Earth Flying . . . . B
12.1 4 Navigation . . . . . . . . B
lZ.l:S Communications . . . . . . . c
12.1.6 Target Detection . . . . . . B
12.1.7 Target Attack . . . . . . . A

A

12.1.8 Weapon Aiming and Firing . .
12.1.9 Air-to-Air Combat Flight

Maneuvers . . . + ¢ « « A
12.1.10 Air-to~Ground Combat

Flight Maneuvers . . . . .
12.1.11 Multiple Aircraft Oprerations
12.1.12 Reconnaissance . . . . . . . c
12.1.13 Command and Control Informa-

tion Processing . . . . . B
12.1.14 Other (Specify) . . . .

12.1.15 Other (Specify) . . . . . .

AR A S AR AR A i
R . Dt

Question 12.2 For the training areas rated "radically different",
what is the nature of the difference?

&®a

L e a a'a a's a

Question 12.3 For the training areas rated "substantially different”,
what is the nature of the difference?

12.1.1 Side arm controller

e l12.1.2 - 12.1.3 More maneuverability under adverse weather
12.1.4 Path finding

. 12.1.10 More performance type traipi ==
Question 12.4 For the tra%nlng area prateé’”%omewhat diffarent”,

what is the nature of the difference?

Alaa mmsaaoaand
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New System SEMA=X
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Question 6.1 How much difference will there be between the new
system and the current systems which it replaces
in terms of physical characteristics? (Degrees of
difference are defined as: "a" = radically different;
"b" = substantially different; "c" = somewhat

different; and "4" = minimal or no difference.)

Component Degree of Difference
6.1.1 Flight Controls . . . . . A
6.1.2 Instruments . . . . . . . . A
6.1.3 Displays . . . .« « « « « o . A
6.1.4 Power Controls . . . . . . . B
6.1.5 Seating Arrangement . . . . D
6.1.6 Visibility . . . . . . . . . D
6.1.7 Weapon Guidance . . . . . . N/A ]

6.1.8 GUNS . . . . « ¢ e 4 e o o N/A

'Y W RTINS

6.1.9 Rockets . . . . . ¢« . + . . N/A
6.1.10 Laser . . . Resignation c
6.1.11 Threat Detection . . . . . . B 1
6.1.12 Navigation . . . . . . . . . B :
6.1.13 Communication . . . . . . . c 4
6.1.14 ECM/EW . . . .« + « « « « o . B ‘
6.1.15 Other (Speci{ggle)lliqen.ce . ﬁiﬁécii’"e B
6.1.16 Other (Specify) Transmigsipn to, B

Field Commander

d
a
O AE

Questicn 6.2 For the components rated "radically different", what
is the nature of the difference? :

ce
1t

Question 6.3 For the components rated "substantially different",
what is the nature of the difference?
6.1.12 Inertial or pulse Doppler
6.1.14 Down on deck/close range :
6.1.15 Artificial intelligence ~ electronic algorithms to B

¢ enhance images - multj- ctral image building .
Question 6.4 For the componeggs rated $'pe"f’cnnevirzhat glzéérent", is

the difference enough to require a change in training
methods? If so, indicate the nature of the difference.

MAhin S0 ec b £ amn A Jan Xiu X 0 i fad SEM SR SR IFh Aikd

6.1.13 Secure data link
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Questionnaire Yo.

SEMA-X

Question 7.1

Question 7.2

Question 7.3

Question 7.4

How much performance difference will there be

between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference
7.1.1 Maneuverability . . . . . . D
7.1.2 Flight Stability . . . . . B
7.1.3 Control Responsiveness . . D
7.1.4 Flying Worklocad . . . . . . B

7.1.5 Flight Safety Character-

isties . . . . . . . .. c
7.1.6 Complexity . . . . . . . B
7.1.7 Speed . . . . ¢ . . 0 ..
7.1.8 Target Detection Capa-

bilities . . . . . . . . A
7.1.9 Weapon Range . . . . . . . N/A
7.1.10 Weapon Accuracy . . « .« . . N/A

7.1.11 Troop Capacity . . . . . . N/A

7.1.12 Cargo Capacity . . . . . . N/A

7.1.13 Other (Specify)flectronic equipment .
volume

7.1.14 Other (Specify) . . . . . .

For the performances rated "radically different”,
what is the nature of the difference?

7.1.8 Millimeter wave radar may be used extensively for
all-weather reconnaissance
Also see Question 6

For the performances rated "substantially different"”,
what is the nature of the difference?

7.1.2 Stability needed for pointing a raster side-looking radar

7.1.4 Workload will increase

7.1.6 Different types of intelligence gathering sensors and
processors

For the performances rated "somewhat different", is
the difference enough to require a change in training

8

methods? If so, indicate the nature of the difference.

7.1.5 Generally safer
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Questionnaire No. 8

SEMA-X

Question 8.1

T

ity L
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Question 8.2
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Question 8.3

Question 8.4
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In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference

8.1.1 Basic Flying . . . . . . . . . B
8.1.2 Instrument Flying . . . . . . D
8.1.3 Nap of Earth Flying . . . . . D
8.1.4 Navigation . . . . . . . . . . B
8.1.5 Communication . . . . . . . . B
8.1.6 Other (Specify) Microwave Landing System ¢
8.1.7 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

For the operations rated "substantially different”,
what is the nature of the difference?

8.1.1 For transition mode XV-15, X wing, directed thrust (AV-8).
If current type aircraft is chosen, then no change.
Substantially more precise location, tracking, and stability
Much more on-board processing for real-time intelligence to
Field Commander

For the operations rated "somewhat different”,
the difference enough to reguire a change in
training methods? 1If so, indicate the nature of
the difference.

8.1.4
8.1.5

is

8.1.6 Air Traffic Management Systems
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New System

Question 9.1

Question 9.2

Question 9.3

Question 9.4

Questionnaire No. 8

SEMA-X
In terms of combat operations tasks, how much
difference is there between the new system and
cuarrent systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Difference
9.1.1 Target Detection . . . . . . . A
9.1.2 Target Attack . . . . . « . . N/A
9.1.3 Weapon Aiming and Firirng . . . N/A
9.1.4 Air-to-Air Comkat Flight

Maneuvers . . . + ¢ & o . N/A
9.1.5 Air-to-Ground Combat Flight

Maneuvers . . . . « o o+ .+ . N/A
9.1.6 Multiple Aircraft Operation . c
9.1.7 Reconnaissance . . . . . . . . ‘B

9.1.8 Command and Control Informa-
tion Processing . . . . . .

9.1.9 Other (Specify)Target Designation c
9.1.10 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

9.1.1 See Questions 6 and 7

For the operations rated "substantially different”,
what is the nature of the difference?

9.1.7 See Question 7
9.1.8 See Question 8

For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.

9.1.6 Occasionally send two now for triangulation - type
target fixing, primary for electronic emitters.
SEMA-X will use time as variable:

9.1.7 Laser designation

166

e M

BN SR S ST TY Y S N

y

va W




M —————— Aot J b Sl S il Bt e M S ] - AR M A e TR T T T A A SE ey S

Questionnaire No.

P

New System SEMA-X )

Question 10.1 What are the differences in man-machine skill
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Skill Category Degree of Difference !
10.1.1 Monitoring Displays . . . . c i
10.1.2 Tracking Outside Aircraft . . D {
10.1.3 Recognition . . . . . . . . . D ;
10.1.4 MEMOIY .« « « « « « o o o o c l
10.1.5 Decision-Making . . . . . . . B
10.1.6 Physical Responses . . . . . D ;
10.1.7 Other (Specify) I3telligence Gathering p .

10.1.8 Other (Specify) . . . . . . .

Question 10.2 For the skills rated "radically different", what is ‘
the nature of the difference? 3
i

Question 10.3 For the skills rated "substantially different",
what is the nature of the difference?

10.1.5 Radar warning now tells gquadrant in which threat is

.‘."I"Vvazvv MRAEMRAEY
. A s .

located. In future, maneuver and timing will be
dictated to pilot by computer processing of threat :
information. .
10.1.7 More highly automated :
a .
i. Question 10.4 For the skills rated "somewhat different", is the {
- difference enough to require a change in traiaing f
] methods? 1If so, indicate the nature of the '
- difference. 1
r .
E_ 10.1.1 More types of displays will have to be oriented y
™ 10.1.4 Machinery will offset additional loading 5
;'L - 1
P 4
1
1
]
1
1
A

167

TerLY Ty -
C e T




Tff.r — PR————— —_— T p— S —Tye—— - R p————————— T e -

i Ouestionnaire No. &

e ]

New System SEMA-X

-4 PR

J Question 1ll.1 What are the differences in crew interaction

; requirements between the new system and the currsnt
systens which it replaces? (Degrees of difference
are defined in Question 6.1).

1.

: {
Interaction Category Degree of Difference P%
11.1.1 Verbal Exchange . . . . . . . D f
11.1.2 Non-Verbal Exchange . . . . . D i
11.1.3 Coordinated Physical J
Responses . . . . « « « + . D ;

11.1.4 Other (Specify) .Time Aloft | c

11.1.5 Other (Specify) . . . . . . .

Question 11.2 For the interactions rated "radically different",
what is the nature of the difference?

Question 1l1.3 For the interactions rated "substantially different",
what is the nature of the difference?

Lot
D)
PO AP i S Y

s

Question 11.4 For the interactions rated "somewhat different",
is the difference enough to require a change in
training methods?

11.1.4 Time aloft will be increased to minimize aircraft
numbers required. Airplane can be flown by one man, .
but time aloft will require both to be pilots, since T
it will be very fatiguing. b
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New System

SEMA-X

e o e S R

Ouestionnaire Mo. g

Question 12.1

Question 12.2

Question 12.3

Question 12.4

In terms of training methods, how much difference
will there be between the new system and the current

systems

it replaces? (Note that this differs from

Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation difterences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

12.1.1
12.1.2
12.1.3
12.1 4
12.1.5
12.1.6
12.1.7
12.1.8
12.1.9

12.1.10

12.1.11
12.1.12
12.1.13

12.1.14
12.1.15

For the
what is

For the
what is

For the
what is

12.1.2

Training Areas Degree of Difference

Basic Flying . . . . . . . . D
Instrument Flying . . . . C
Nap of Earth Flying . . . D
Navigation . . . . . . . . . D
Communications . . . . . . . D
Target Detection . . . . . . D
Target Attack . . . . . . . N/A
Weapon Aiming and Firing . . N/
Air-to-Air Combat Flight

Maneuvers . .« .« « + « o . N/A
Air-to-Ground Combat

Flight Maneuvers . . . . . N/A
Multiple Aircraft Operations N/A
Reconnaissance . . . . . . . c
Command and Control Informa-

tion Processing . . . . . c
Other (Specify) Intelligence , ¢

Other (Specify) . . . . .

training areas rated "radically different"”,
the nature of the difference?

training areas rated "substantially different",

the nature of the difference?

training areas rated "somewhat different",
the nature of the difference?

Display watching, microwave landing system

12.1.12 - 12.1.14 Greater use of synthetic displays
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Question 13 As stated at the beginning of the questionnaire
the objective of this study is to identify new Army
aviation systems and svstem characteristics which
will regquire behavioral changes necessitating new
training techniques.

Given this objective, is there anything further
which you believe will require changes in training
as a result of the introduction of new Army aviation
systems? b

Army aviation will be a combat-oriented activity
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QUESTIONNAIRE FOR UNIVERSITY OF CAYTON STUDY CF APMY
AVIATION TRAINING R&D REQUIREMENTS
(ARMY RESEARCE INSTITUTE FIELD UNIT
CONTRACT NO. MDA303-80-C-0229

DATE 28 May 1980 QUESTIONNAIRE NO. 9

o s s e s s B ' e R T e T e T e T e T W T

RESPONDER'S NAME

PR SO T

RESPONDER'S ORGANIZATION

RESPONDER'S TITLE OR POSITION

The objective of this study is to identify new Army aviation

systems and syvstam characteristics which will recuire behavioral

changes necessitating new training technicues.

Question 1 What new systems will bhe in the U.S.

inventory for the period of 1985 to 2000
arsa of cognizance)?

1.1 AAH

1.2
1.3
1.4

that each of
into Army inventory?
édefined as

What are the probabilities
systems will be introduced
(Values of zrobability are

Question 2

certain, 0.8 = highly probable, 0.6 = probakle,
0.4 = uncer=ain, and 0.2 = highly unlikely.)
New Svstem Probability
-1 A2y 0.8

Army aviation
(within ycur

these new

1.0 = almos=

kil o e it bttt

[,V T \V B \V R N |
[VE RN ¥ ]

-
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Question 3
of these new aviation systems?

New System

What are the scheduled years for introducing each

Year

1984

w W w w
I SR N B S B oo

Question 4
systems?

to one hundred items.)

New System

How extensive will be the use of each of these new
(Cegrees of use are cdefined as "a" = more
than three thousand items, "b" = one to three thousand
items, "c" = three hundred to one thousand items,
"d" = one to three hundred items, and

"e" = thirty

Degree cf Use

o

Question 3

by each of these systems?

- New Systems

What are the current systems, if any,

to be replaced

Current Systems

Cobra

— . a oa

g 5.1 AAH
- 5.2
- 5.3
L 5.4
&
8
The Fuestio..nairse resgonder should answe
o seraracte sneets, Ior 2ach oI the new svs
¢ answer %o Question 1.
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Questionnaire Yo. 9

AAH

Question 6.1

Question 6.2

Question 6.3

Question 6.4

How much difference will there be between the new
system and the current systems which it replaces

in terms of physical characteristics?

(Degrees of

difference are defined as: "a" = radically different;
"b" = substantially different; "c" = somewhat
different; and "d" = minimal or no difference.)

Component Degree of Difference

6.1.1 Flight Controls . . . . . . 2 for ep/e
6.1.2 Instruments . . . - « « C_for pilot
6.1.3 Displays . . . . . . . . . A
6.1.4 Power Controls . . . . . . . C
6.1.5 Seating Arrangement . . . D
6.1.6 Visibility . . . . . . . . . b
6.1.7 Weapon Guidance . . . . . B
6.1.8 Guns . . . . . . . . .. D
6.1.9 Rockets . . . . . . . . .. ¢
6.1.10 Laser . . . . - . « . . . . N/A
6.1.11 Threat Detection . . . . . . B
6.1.12 Navigation . . . . . . . D
6.1.13 Communication . . . . D
6.1.14 ECM/EW . . . . « ¢« « « « . . D
6.1.15 Other (Specify) TAPS for Co-pilot/  ,
6.1.16 Other (Specify) . . . mmer

For the components rated "radically different", what
is the nature of the difference?

6.1.3 TADS display for co-pilot/gunner, PNVS display for pilot

For the components rated "substantially different",
what is the nature of the difference?

6.1.7 TADS for co-pilot/gunner

For the components rated "somewhat different", is
the difference enough to regquire a change in training

methods? If so, indicate the naturs of the differ=nce.
6.1.4 Twin engine versus single engine
6.1.9 Pilot has capabilities for 30 mm gun and 2.75 inch rockets
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Questionnaire No.

New System AAH

Question 7.1 How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference
7.1.1 Maneuverability . . . . B ,
7.1.2 Flight Stability . . . . . D :
7.1.3 Control Responsiveness B ;
7.1.4 Flying Workload .Pilot , | . B a
7.1.5 Flight Safety Character- 1

isties . . . . . . . .. A i
7.1.6 Complexity for Pilot/Co-pilot/Gunner :
7.1.7 Speed . . . . . . . . . . . ,
7.1.8 Target Detection Capa- .

bilities . . . . . . . . '
7.1.9 Weapon Range f{onger ., . ., . ?
7.1.10 Weapon ACCUracy . . « s« = ;
7.1.11 Troop Capacity . . . . . . N/A i
7.1.12 Cargo Capacity . . . . . . N/A ]

7.1.13 Other (Specify) JSufvivability A ;
7.1.14 Other (Specify) . . . . . .

Question 7.2 For the performances rated "radically different",
what is the nature of the difference?

7.1.5 42 ft/sec crash load survival twin-engine
7.1.8 TADS
7.1.13 Single 23 mm hit survivable aircraft

' - W AISIRINT

e e e
. PN
A « e

Question 7.3 For the performances rated "substantially different",
what is the nature of the difference?

Cafhe 2 A0 SN AL L N S MO §

'] 7.1.1 More power available than any previous helicopter r
7.1.3 Superior accelerations R
7.1.4 Higher workload under both visual and PNVS
7.1.6 Cross-training 4

Question 7.4 For the performances rated "somewhat different”, is ]
the difference enough to require a change in training .
methods? If so, indicate the nature of the difference.

Lol MR S0 i e 4 2 Aae /e araagni
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New System

Questionnaire No.

AAH

Question 8.1

Question 8.2

Question 8.3

Question 3.4

In terms of cockpit crew ormerations, how much
difference is there pbetween the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference
) ) Pilot CP/G
8.1.1 Basic Flying . . . . . . . . . D D
8.1.2 Instrument Flying . . . . . . c D
8.1.3 Nap of Earth Flying . . . . . A A
8.1.4 Navigation . . . . . . . . . . D D
8.1.5 Communication . . . . . . . . D D
. FDLS
8.1.6 Other (Specify) . . .. . . . N/A A
8.1.7 Other (Specify) .Stabilator | C c

For the operations rated "radically different", what
is the nature of the difference?

8.1.6 FDLS Fault Detection Isolation System
System status on PNVS CRT
System status on TADS CRT
Caution or warning light cue to check system status

For the operations rated "substantially different",
what is the nature of the difference?

8.1.7 Aural tone warning for stabilator

For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.
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New System

Questionnaire No. 9

AAH

Question 9.1

Question 9.2

Question 9.3

Question 9.4

In terms of combat operations tasks, how much
difference is there between the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Difference
pilot CP/G

9.1.1 Target Detection . . . . . . . D A
9.1.2 Target Attack . . . . . . . . Cc-D C-D
9.1.3 Weapon Aiming and Firing . . . C c
9.1.4 Air-to~-Air Combat Flight

Maneuvers . . .« ¢« « .« .+ . . a A
9.1.5 Air-to~-Ground Combat Flight

Maneuvers e e e e 4 e e e . c c
9.1.6 Multiple Aircraft Operation . D D
9.1.7 Reconnaissance . . . . . . . . N/3A N/A
9.1.8 Command and Control Informa-

tion Processing . . . . . . c c
9.1.9 Other (Specify) . . . . . . .
9.1.10 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

9.1.1 TADS
9.1.4 No current doctrine

For the operations rated "substantially different",
what is the nature of the difference?

For the operations rated "somewhat different", is
the difference enough to require a change in
training methods? 1If so, indicate the nature of
the difference.

9.1.5 Control power and power margins will make all maneuvers
better and faster

9.1.8 Pre-pointing of system to coordinates furnished from
outside source
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Question 10.1

Question 10.2

Question 10.3

Question 10.4

. e -

9

Questionnaire YNo.
AAH
What are the differences in man-machine skill
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).
Skill Category Degree of Difference
pilot CP/G

10.1.1 Monitoring Displays . . . . . A A
10.1.2 Tracking Outside Aircraft . . A A
10.1.3 Recognition . . . . . . . . . N/A D
10.1.4 MemOXY « « « « « + o & o o . B B
10.1.5 Decision-Making . . . . . . . B
10.1.6 Physical Responses . . . . . c c
10.1.7 Other (Specify) . . Detection . nN/a A

10.1.8 Other (Specify) . . Acquisition wn/a A

For the skills rated "radically different", what is
the nature of the difference?

10.1.2 Night tracking with TADS/PNVS is a totally new
capability
10.1.7 - 10.1.8 TADS/optics quality and stability

For the skills rated "substantially different",
what is the nature of the difference?

10.1.4 will have to memorize (i.e., train) for many different
modes of operation and attacks. Capable of operating in
degraded modes. Must recall the best way of doing job.

10.1.5 Many more decisions to make, weapons to use, etc.

Some processing of data will be relieved by computer.

For the skills rated "somewhat different", is the
difference enough to require a change in training
methods? If so, indicate the nasture of the
difference.

10.1.6 Higher visual activities. Reaction times must be
quicker. More alert and finer tuning.
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New System

Ouestionnaire No.

AAH

Question 11.1

Question 11.2

Question 11.3

Question 11.4

What are the differences in crew interaction
requirements between the new system and tne current
systems which it replaces? (Degrees of differencea
are defined in Question 6.1).

Interaction Category Degree of Diffarence

2

11.1.1 Verbal Exchange . . . . . . . c
11.1.2 Non-Verbal Exchange . . .

11.1.3 Coordinated Physical
Responses . . . . . « .« . . D

11.1.4 Other (Specify) . . . . . . .
11.1.5 Other (Specify) . . . . . . .

For the interactions rated "radically different”,
what is the nature of the difference?

For the interactions rated "substantially different",
what is the nature of the difference?

11.1.2 Possibly require training as a team. Very good rapport
in all team activity.

For the interactions rated "somewhat different",
is the difference encugh to require a change in
training methods?

11.1.1 Only through intercom system. Barrier between seats
precludes physical contact.
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Questionnaire No. 9

New System AAH

Question 12.1 1In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing training
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference
Pilot CP/G
c c

12.1.1 Basic Flying More Sophisticated

12.1.2 Instrument Flying . . . . D D
12.1.3 Nap of Earth Flying . . . . B B
12.1.4 Navigation . . . . . . . . . D D
12.1.5 Communications . . . . . . . N/a c
12.1.6 Target Detection . . . . . . c c
12.1.7 Target Attack Pi10% fires rockets . c
12.1.8 Weapon Aiming and Firing . . c o)
12.1.9 Air-to-Air Combat Flight

Maneuvers . . . . . . . . A A
12.1.10 Air-to-Ground Combat

Flight Maneuvers . . . . . c c

12.1.11 Multiple Aircraft Operations
12.1.12 Reconnaissance . . . . . . . N/A N/

7 12.1.13 Command and Control Informa-

- tion Processing . . . . . ¢ ¢

= 12.1.14 Other (Specify) Engine Failure =

3 12.1.15 Other (Specify) TaZgef Acquisition y, .

@

B 12.1.16 Other Target Recognition N/A c

~ Question 12.2 For the training areas rated "radically different",

1 what is the nature of the difference?

E 12.1.9 No doctrine now

o

9

- Question 12.3 For the training areas rated "substantially different",

' what is the nature of the difference?

:, 12.1.3 Input positions from ground observer coordinates

t @ (Hellfire, lock-on, etc.)

Question 12.4 For the training areas rated "somewhat different”,

what is the nature of the difference?

. 12.1.1 More sophistication

) 12.1.10 More capability
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o Question 13 As stated at the beginning of the gquestionnaire

- the objective of this study is to identify new Army .
aviation systems and svstem characteristics which .

~G will require behavioral changes necessitating new 1

. training techniques.

Given this objective, is there anvthing further
which you believe will require changes in training
as a result of the introduction of new Army aviation
systems?

Bk

Crew involved in FARP activity. Must be able to direct.

Preflight is different, e.g., systems test -~ FDLS
(Fault Detection Location System).

Y % % RN

APU on system.
Mission planning requirements more severe.

Lock-on after launch firing requires more information,
more planning, more responsibility.

Possible Additions

V' N RPUIRTCIN

a) Automatic Data Link for Target Hand-off System (ATHS)

b) Projected Map Display

. VORI

on CRT, dedicated CRT on test may or may not be dediczted
map in cassette, optical projection
¢c) Fire-and-Forget Missile
Imaging IR system (IIR System)
1
|
-
'
y
b - »
&
i.
4
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QUESTIONNAIRE FOR UNIVERSITY OF DAYTON STUDY OF ARMY
AVIATION TRAINING R&D REQUIREMENTS
(ARMY RESEARCE INSTITUTE FIELD UNIT
CONTRACT NO. MDA903-80-C-0229

DATE 27 May 1980 QUESTIONNAIRE YNO. 10

RESPONDER'S NAME

RESPONDER'S ORGANIZATION

RESPONDER'S TITLZ OR POSITICN

The objective of this study is to identify new Army aviation
systems and system characteristics which will recuire behavioral
changes necessitating new training technicues.

Question 1 What new systems will be in the U.S. Army aviation
inventory for the period c¢f 1985 to 2000 (withia vour
area of cognizance)?

1.1 ADOCS (Advanced Digital Optical Control System)

1.2 IDSY (Integrated Digital Systems Validation)
l . 3

1.4 ]

Question 2 What are the probabilities that each of these new
systems will be introduced into Army iaventory?
(Values of probability are defined as 1.0 = alnmost
certain, 0.8 = highly probable, 0.6 = probable,
0.4 = uncertain, ané 0.2 = highly unlikelv.)

ol 2 ) S oo 2

New Svstem Probabilitvy

2.1 ADOCS 1.0 ]

2.2 IDSV 1.0

2.3

2.4
[ k
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Question 3
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Question ¢

h

N A

Pid et Bl
T

Question 3

The guestio..naire resgonder shculd answer Juestions § to 12, on
semarata sneess, for =2ach of the new svstams identified in the
answer o Question 1.

wuesTionhalse ..C. 10

What are the scheduled years for introducing each
of these new aviation systems?

New Svstem Year
3.1 ADOCS 1987-1990
3.2 IDsv 1987-1990
3.3
3.4

How extensive will be the use of each of these new
systems? (Degrees of use are defined as "a" = more
than three thousand items, "b" = one to three thousand
items, "¢" = three hundred to one thousand items,

"d" = one to three hundred items, and "e" = thirty

to one hundred items.)

New System Degree of Use
ADOCS c
IDSV ‘ c

What are the current systems, if any, to be replaced
by each of these systems?

New Systems Current Systems
5.1 ADOCS All mechanical control
- systems :
5.2 IDSV ;
5.3 ]

N

5.4
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New System

Ty R TR T AW YRR P

Questionnaire WNo. 10

ADOCS

Question 6.1

S0 SANMAEA M

Question 6.2

vONTy .

ALK g & thr

Question 6.3

L e R

Question 6.4

ey 5 9 isAibst I
Y LA T

~

L S Y S L

How much difference will there be between the new
system and the current systems which it replaces

in terms of physical characteristics? (Degrees of
difference are defined as: "a" = radically different;
"b" = substantially different; "c" = somewhat

different; and "d" = minimal or no difference.)
Component Degree of Difference
6.1.1 Flight Controls . . . . . . A
6.1.2 Instruments . . . . . . . . B
6.1.3 Displays . . « ¢« ¢« « o + o« . B
6.1l.4 Power Controls . . . . . . . B
6.1.5 Seating Arrangement . . . . B
6.1.6 Visibility . . . . . . . . . B
6.1.7 Weapon Guidance . . . . . . B
6.1.8 GUNS . . . . 4 4 e 4 e e 4o ¢
6.1.9 Rockets . . . . . . . . .. ¢
6.1.10 Laser . . . . . . . . . . . N/a
6.1.11 Threat Detection . . . . . . N/A
6.1.12 Navigation . . . . . . . . . B
6.1.13 Communication . . . . . . B
6.1.14 ECM/EW . . . +« ¢« « + « o . B
6.1.15 Other (Specify) Sugvivability A
6.1.16 Other (Specify) VYulnerability A

For the components rated "radically different", what

is the nature of the difference?

6.1.15 1000-fold improvement over dual redundant mechanical
system

For the components rated "substantially different”,
what is the nature of the difference?

CRT displays
One-man cockpit
(continued on attached)
For the components rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature of the difference.

6.1.3
6.1.5
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Questionnaire No. 10

New System ADOCS

Question 6.3 (Continued)

6.1.6 Side-arm control clears down and front from control
system parts

6.1.7 Air-to-air capabilities

6.1.12 - 6.1.14 Working in an integrated manner with all others

PO

e alalas

al gl
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Questionnaire YNo.l10

ADOCS

Question 7.1

Question 7.2
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Question 7.3

Question 7.4

»

i

.rvvjv,':v'- Madis A SN

How much performance difference will there be
between the new system and the current svstems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference
7.1.1 Maneuverability . . . . . B
7.1.2 Flight Stability . . . . . B
7.1.3 Control Responsiveness . . C
7.1.4 Flying Workload . . . . . . B
7.1.5 Flight Safety Character-
istiecs . . . . . . . .. B
7.1.6 Complexity . . . . . . . . B
7.1.7 Speed . . . . . . . . . .. N/A
7.1.8 Target Detection Capa-

' bilities . . . . . . . . N/A
7.1.9 Weapon Range . . . . . . . N/2
7.1.10 Weapon Accuracy . . . « . . c
7.1.11 Troop Capacity . . . . . . N/A
7.1.12 Cargo Capacity . . . . . . B

7.1.13 Other (Specify) . . . . . .
7.1.14 Other (Specify) . . . . . .

For the performances rated "radically different",
what is the nature of the difference?

For the performances rated "substantially different"”,
what is the nature of the difference?

1.1 Operate at night

1.4 Less workload

1.6 Modularized and self-diagnosed
7.1.12 HLH requires ADOCS

7
7
7

For the performances rated "somewhat differeat", is
the difference enough to regquire a change in training
methods? If so, indicate the nature of the difference.

7.1.10 Get on target faster
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Questionnaire No. 10

PP

Question 8.1

Question 8.2

Question 8.3

Question 8.4

ADOCS i

—

In terms of cockpit crew omerations, how much q
difference is there between the new system and 1
the current systems which it replaces? (Degrees ]
of difference are defined in Question 6.1). ]
Operation Degree of Difference -

R

8.1.1 Basic Flying . . . . . . . . B 3
8.1.2 Instrument Flying . . . . . . B ]
8.1.3 Nap of Earth Flying . . . . . B 3
8.1.4 Navigation . . . . . . . . . . B $
8.1.5 Communication . . . . . . . . B 5
8.1.6 Other (Specify) . . . . . . . ;
8.1.7 Other (Specify) . . . . . . . "
=

ror the operations rated "radically different",

what ]
is the nature of the difference? .

For the operations rated "substantially different”,
what is the nature of the difference?

8.1.1 Side-arm control and integrated cockpit controls
8.1.2 - 8.1.5 See Question 6

For the operations rated "somewhat different”", is
the difference enough to require a change in
training methods? 1If so, indicate the nature of

the difference.

]
3
1
i
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Questionnaire No.

New System ADOCS

Question 9.1 1In terms of combat operations tasks, how much
difference is there between the new system and
current systems which it replaces? (Degrees of

difference are defined in Question 6.1).

Operation Degree of Difference

9.1.1 Target Detection . . . . . . .
9.1.2 Target Attack . . . . . . . .
9.1.3 Weapon Aiming and Firing . . .
9.1.4 Air-to-Air Combat Flight

Maneuvers . . . .« ¢ « o o .
9.1.5 Air-to-Ground Combat Flight
Maneuvers . . .« + <« ¢ . .

9.1.6 Multiple Aircraft Operation
9.1.7 Reconnaissance . . « . « . + .

9.1.8 Command and Control Informa-
tion Processing . . . .

9.1.9 Other (Specify) . . . . . . .
9.1.10 oOther (Specify) . . . . . . .

N/A
N/A
N/A

N/A

D

N/A

N/A

N/A

Question 9.2 For the operations rated "radically different", what

is the nature of +he difference?

Question 9.3 For the operations rated "substantially different”,

what is the nature of the difference?

Question 9.4 For the operations rated "somewhat different”,
the difference enough to require a change in
training methods? 1If so, indicate the nature of

the difference.
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New System

Question 10.1

Question 10.2

Question 10.3

Question 10.4

10

Questionnaxre YNo.
ADOCS
What are the differences in man-machine skill
requirements between the new system and the currant
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Skill Categorvy Degree of Difference

10.1.1 Monitoring Displays . . . . . N/A
10.1.2 Tracking Outside Aircraft . . N/A
10.1.3 Recognition . . . . . . . . . N/A
10.1.4 MEmOXY . ¢ + ¢« & o« o o o o o N/A
10.1.5 Decision-Making . . . . . . . N/A
10.1.6 Physical Responses . . . . . B
10.1.7 Other (Specify) . . . . . .

10.1.8 Other (Specify) . . . . . . .

For the skills rated "radically different”, what is
the nature of the difference?

For the skills rated "substantially different"”,
what is the nature of the difference?

10.1.6 Side-arm control

FPor the skills rated "somewhat different", is the
difference enough to require a change in training
methods? If so, indicate the nature of the
difference.
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Questionnaire No. 19

New System ADOCS

Question 11.1 WwWhat are the differences in crew interaction
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Interaction Category Degree of Difference

11.1.1 Verbal Exchange . . . . . . .
11.1.2 Non-Verbal Exchange . . . . .

11.1.3 Coordinated Physical
Responses . . + « o « & « C

11.1.4 Other (Specify) . . . . . . .
11.1.5 Other (Specify) . . . . . . .

Question 11l.2 For the interactions rated "radically different",
what is the nature of the difference?

Question 11.3 For the interactions rated "substantially different”,
what is the nature of the difference?

Question l11.4 For the interactions rated "somewhat different",
is the difference enough to require a change in
training methods?

More time head out of cockpit.

Reduction of workload will make all of these tasks easier,
will permit more verbal exchange, better at spotting
targets - detecting threats.
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New System

Question 12.1

Question

Question

Question

Ouestionnaire No. 10

ADOCS

12.2

12.3

12.4

In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing training
difference instead cf system operation difrerences,
i.e., differences in system operation micht not
always necessitate differences in training methods.)

Training Areas Decgree of Difference

12.1.1 Basic Flying . . . . . .
12.1.2 Instrument Flying . . .
12.1.3 Nap of Earth Flying

12.1 4 Navigation . . . . . . . . . N/A
12.1.5 Communications . . . . . . . N/A
12.1.6 Target Detection . . . . . . N/A
12.1.7 Target Attack . . . . . . . N/A
12.1.8 Weapon Aiming and Firing . . N/a

12.1.9 Air-to-Air Combat Flight

Maneuvers . . . . . . . . N/A
12.1.10 Air-to-Ground Combat

Flight Maneuvers . . . . . D
12.1.11 Multiple Aircraft Operations N/A
12.1.12 Reconnaissance . . . . . . . N/A
12.1.13 Command and Control Informa-

tion Processing . . . . . N/A
12.1.14 Other (Specify)
12.1.15 Other (Specify) . . . . . .

For the training areas rated "radically different",
what is the nature of the difference?

For the training areas rated "substantially different",
what 1s the nature of the difference?

12.1.2 - 12.1.3 Much easier, no need to cocrdinate contro:.s

For the training areas ratzad "somewhaz diffsaranz’.
what 1s the nature of the differenc=?
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Question 13 As stated at the beginning of the questionnaire
the objective of this study is to identify new Army
aviation systems and system characteristics which
will require behavioral changes necessitating new
training techniques.

Given this objective, is there anything further
which you believe will require changes in training
as a result of the introduction of new Army aviation
systems?

ADOCS gives capabilities that you can't do today.

Might be able to do so many more things that training would
have to include such tasks. For instance, pick up container
out of ship, hold while ship is rolling.

Digital processing can be used to pick up laser or other
sensing cues, to position aircraft.
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QUESTIONNAIRE FOR UNIVERSITY OF DAYTON STUDY OF ARMY
AVIATION TRAINING R&D REQUIREMENTS
(ARMY RESEARCH INSTITUTE FIELD UNIT
CONTRACT NO. MDAS03-80-C-0229

DATE 27 May 1980 QUESTIONNAIRE NO. 11

RESPONDER'S NAME

RESPONDER'S ORGANIZATION

RESPONDER'S TITLE OR POSITION

The objective of this study is to identify new Army aviaticn
systems and system characteristics which will require behavioral
changes necessitating new training technicques.

Question 1 What new systems will be in the U.S. Army aviation
inventory for the period of 1985 to 2000 (within your
area of cognizance)?

1.1 ADOCS (Advanced Digital Optical Control System)

1.2 rpsv (Ipteqrated Digital Systems Validation
1.3

1.4

Question 2 What are the probabilities that each of these new
systems will be introduced into Army inventory?
(Values of probability are defined as 1.0 = almost
cer+tain, 0.8 = highly probable, 0.6 = probakle,
0.4 = uncertain, and 0.2 = highly unlikely.)

New Svstam Probabilitv
2.1 ADOCS 9.8
2.2 IDSV 0.4
2.3
2.

'
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..............

Juestionnalire No.;{

0. . e
----------

Question 3 What are the scheduled years for introducing each
of these new aviation systems?

, New Svstem Year

-

N 3.1 ADOCS 1985

2 3.2 IDsv early 1990's
3.3
3 L] 4

Question 4 How extensive will be the use of each of these new
systems? (Degrees of use are defined as "a" = more
than three thousand items, "b" = one to three thousand
items, "c¢" = three hundred to one thousand items,

"d" = one to three hundred items, and "e" = thirty
to one hundred items.)

New Svstem Degree of Use
annr'q A
Ipsv A

Question 35 What are the current systems, if any, to be replaced
by each of these systems?

New Systems Current Systems

Current hard-wire electronic
L 5.1 ADOCS system, primarily mechanical
- = Integrate all currentl :
- 5.2 IDSV semegntg controls and gisplays
=« =
i-z' D 3
. 5.4
¥ .
w8 :
.. :
S The guestic..naire responder should answer Questions 6 %o 12, on -
¢ separata sneets, for each of the new svstems identified in th ;
ﬂ answer to Question 1. .
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Questionnaire No.1l

New System ADOCS

Question 6.1 How much difference will there be between the new
system ané the current systems which it replaces
in terms of physical characteristics? (Degrees of
difference are defined as: 'a" = radically different;
"b" = substantially different; "c" = somewhat
different; and "d" = minimal or no difference.)

Component Degree of Difference
6.1.1 Flight Controls . . . . . . A-B
6.1.2 Instruments . . . . . . . . c

6.1.3 Displays . . . « « ¢« « « .« .
6.1.4 Power Controls . . . . .
6.1.5 Seating Arrangement . . . .
6.1.6 Visibility . . . . . . . . .
6.1.7 Weapon Guidance . . . . .
6.1.8 GuUns . . . . .« ¢« ¢ e e e e .
6.1.9 Rockets . . . . . . . « . .
6.1.10 Laser . . . . ¢ ¢ ¢ ¢ ¢ . .
6.1.11 Threat Detection . . . . . .
6.1.12 Navigation . . . . . . . . .
6.1.13 Communication . . . . . . .
6.1.14 ECM/EW . . . ¢ ¢ ¢« « o o o &
6.1.15 Other (Specify) . . . . . .
6.1.16 Other (Specify) . . . . . .

sjujojujv o v ju Vo>

Question 6.2 For the components rated "radically different", what
is the nature of the difference?
6.1.1 Change from mechanical system to Fly-by-Fiber Optics Mechanical
Activation to Electrical Actuation Signal Processor combining

sz?sor intbrmationi;nd pilot inpgg
. .1.4 Stick replaced by side-arm controller ]
Question 6.3 or the comp%nentsyratedfqg stantially different”,

what is the nature of the difference?

. LI R T e
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Question 6.4 For the components rated "somewhat different", 1is
the difference enough to require a change in training -
methods? 1If so, indicate the nature of the difference. -
6.1.2 - 6.1.3 Changes from hydraulics and mechanical to optical }§
will permit other types of sensors and displays e
o




New System

Questionnaire No. 11

ADOCS

Question 7.1

Question 7.2

Question 7.3

Question 7.4

How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question 6.1).

Performance Degree of Difference
7.1.1 Maneuverability . . . . . B
7.1.2 Flight stability . . . . . B
7.1.3 Control Responsiveness . B
7.1.4 Flying Workload . . . . . . B
7.1.5 Fl@gh? Safety Character-

isties . . . . . . . .. B
7.1.6 Complexity . . . . . « . .
7.1.7 Speed . . . . . . . . . . .
7.1.8 Target Detection Capa-

bilities . . . « « « . . B
7.1.9 Weapon Range . . . . . . . N/A
7.1.10 Weapon Accuracy . « . s« B
7.1.11 Troop Capacity . . . . . B
7.1.12 Cargo Capacity . . « . . . B
7.1.13 Other (Specify) VYulnerability B
7.1.14 Other (Specify) Survivability B

7.1.15 Other (Specify) Reliability B

For the performances rated "radically different”,
what is the nature of the difference?

For the performances rated "substantially different”,
what is the nature of the difference?

7.1.1 - 7.1.3 Flight control laws will be solved in much
more precise manner
7.1.4 workload reduced

7.1.5 Redundancy and reliability improve flight safety
(continued on attached ) )
For the performances rated "somewhat different”, is

the difference enough to require a change in training

methods? If so, indicate the nature of the difference.
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o Questionnaire No. 11

<

X New System ADocs

.\'

{

b Question 7.3 (Continued)

..\ .
. 7.1.6 Many more things can (will) be done for the pilot, '
a that he used to have to do himself.

2 7.1.8 Pilot is freer to look for targets .

™, 7.1.10 Improved weapon accuracy 3

7.1.11 - 7.1.12 Weight reduction :
o 7.1.13 - 7.1.15 Don't depend on system connnection. Fault

{ isolation, self-correction, much smaller i

. redundancy.

X 1

g~
bt el oot SRR

L
A
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New System

Questionnaire No. 11

ADOCS

Question 8.1

Question 8.2

Question 8.3

§§ Question 8.4

In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Operation Degree of Difference
8.1.1 Basic Flying . . . . . . . . . B
8.1.2 Instrument Flying . . . . . . B
8.1.3 Nap of Earth Flying . . . . . B
8.1.4 Navigation . . . . . . . . . . D
8.1.5 Communication . . . . . . . . D

8.1.6 Other (Specify) . . . . . . .
8.1.7 oOther (Specify) . . . . . . .

For the operations rated "radically different”, what
is the nature of the difference?

For the operations rated "substantiélly different",
what is the nature of the difference?

8.1.1 - 8.1.3 Much simpler - tailor flight control resoonse to
mission requirements - significant improvements
in stability - digital controls :

For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.
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New System

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

Ouestionnaire No. 11

ADOCS

Question 9.1

Question 9.2

Question 9.3

Question 9.4

In terms of combat overations tasks, how much
difference is there between the new system and
current systems which it replaces? (Degrees of
difference are defined in Questicn 6.1).

Operation Degree of Difference
9.1.1 Target Detection . . . . . . . N/A
9.1.2 Target Attack . . . . . . . . N/A
9.1.3 Weapon Aiming and Firing . . . N/A

9.1.4 Air-to-Air Combat Flight
Maneuvers . . . . . .« + - o N/A
9.1.5 Air-to-Ground Combat Flight

Maneuvers . . « o« « o o o o D
9.1.6 Multiple Aircraft Operation . N/A
9.1.7 Reconnaissance . . . « . . . . N/A

9.1.8 Command and Control Informa-
tion Processing . . . . . . N/A

9.1.9 Other (Specify) . . . . . . .
9.1.10 Other (Specify) . . . . . . .

For the operations rated "radically different", what
is the nature of the difference?

For the operations rated "substantially different”,
what is the nature of the difference?

For the operations rated "somewhat different", is
the difference encugh to require a change in
training methods? 1If so, indicate the nature of
the difference.
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Questionnaire No. 11

(o

New System ADOCS

Question 10.1 What are the differences in man-machine skill
requirements between the new system ancd the current 3
systems which it replaces? (Degrees of difference i
are defined in Question 6.1). 3

Skill Category Degree of Difference .

10.1.1 Monitoring Displays . . . . . N/A :
10.1.2 Tracking Outside Aircraft . . N/A

10.1.3 Recognition . . . . . . . . . N/A i

10.1.4 Memory . . . . . .« ¢ ¢ « o . N/A {
10.1.5 Decision-Making . . . . . . . N/A
10.1.6 Physical Responses . . . . . B

10.1.7 Other (Specify) . . . . . . . ?

J

1

10.1.8 Other (Specify) . . . . . . .

Question 10.2 For the skills rated "radically different", what is
the nature of the difference?

Question 10.3 For the skills rated "substantially different”,
what is the nature of the difference?

Question 10.4 For the skills rated "somewhat different", is the
difference enough to require a change in training
methods? If so, indicate the nature of the
difference.
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Questionnaire No. 11

New System ADOCS

Question 1ll.1 What are the differences in crew interaction
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Interaction Category Degree of Difference
11.1.1 Verbal Exchange . . . . . . . c
11.1.2 Non-Verbal Exchange . . . . . c
11.1.3 Coordinated Physical
Responses . . . . .« « . . . c
11.1.4 Other (Specify) . . . . . . .
11.1.5 oOther (specify) . . . . . .

Question 11.2 For the interactions rated "radically different",
what is the nature of the difference?

Question 11.3 For the interactions rated "substantially different”,
what is the nature of the difference?

Question 11.4 For the interactions rated "somewhat different",
is the difference enough to require a change in
training methods?
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New System

Question 12.1

Question 12.2

Question 12.3

Question 12.4

Ouestionnaire MNo.
ADOCS
In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)
Training Areas Degree of Difference

12.1.1 Basic Flying . . . . . . .
12.1.2 Instrument Flying . . . .
12.1.3 Nap of Earth Flying . . . .
12 - l 4 NaVigation . . . . . . . . . N!A
12.1.5 Communications . . . . . . . N/A
12.1.6 Target Detection . . . . . . N/A
12.1.7 Target Attack . . . . . . . N/A
12.1.8 Weapon Aiming and Firing . . N/A
12.1.9 Air-to-Air Combat Flight

Maneuvers . . . . . . . . N/A
12.1.10 Air-to-Ground Combat

. Flight Maneuvers . . . . . D

12.1.11 Multiple Aircraft Operations N/A
12...12 Reconnaissance . . . . . . . N/2
12.1.13 Command and Control Informa-

tion Processing . . . . . N/A
12.1.14 Other (Specify)
12.1.15 Other (Specify) . . . . . .
For the training areas rated "radically different",
what is the nature of the difference?
For the training areas rated "substantially different",
what is the nature of the difference?
For the training areas rated "somewhat different",
what is the nature of the difference?
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Questionnaire No. 11

New System IDSV

Question 6.1 How much difference will there be between the new
system and the current systems which it replaces
in terms of physical characteristics? (Degrees of
difference are defined as: "a" = radically different;
"b" = substantially different; "c" = somewhat
different; and "d" = minimal or no difference.)

Component Degree of Difference

6.1.1 Flight Contreols . . . . . . A
6.1.2 Instruments . . . . . . . . A
6.1.3 Displays . . . . . « .+ « .« . a
6.1.4 Power Controls . . . . . . . B
6.1.5 Seating Arrangement . . . . D
6.1.6 Visibility . . . . . . . . . B
6.1.7 Weapon Guidance . . . . . . B
6.1.8 GUNS . . . ¢ 4 4 e e e e e . B
6.1.9 Rockets . . . . . ¢« ¢« « o . B
6.1.10 Laseér . . . « ¢« « ¢ v o« o . N/A
6.1.11 Threat Detection . . . . . . A
6.1.12 Navigation . . . . . . . . . B
6.1.13 Communication . . . . . . . B

D

6.1.14 ECM/EW . . .+ ¢ ¢ ¢« v o « o
6.1.15 Other (Specify) . . . . . .
6.1.16 Other (Specify) . . . . . .

_ir Question 6.2 For the components rated "radically different", what
is the nature of the difference? ]

6.1.3 Two CRTs to replace all dials, etc.
6.1.11 Commanded evasive maneuver

i Question 6.3 For the components rated "substantially different",
- what is the nature of the difference?

%?' 6.1.7 - 6.1.9 Integrated systems 6.1.13 Command and control
- 6.1.6 Head-up-display information on CRT
E-i 6.1.12 Map display CRT

Wl

Question 6.4 For the components rated "somewhat different", is
the difference enough to raquire a change in training
methods? If so, indicate the nature of the diZfference.

f
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Questionnaire No. 11

New System IDSV

Question 7.1 How much performance difference will there be
between the new system and the current systems
which it replaces? (Degrees of difference are
defined in Question €.1).

Performance Degree of Difference
7.1.1 Maneuverability . . . . . . B
7.1.2 Flight Stability . . . . . B
7.1.3 Control Responsiveness . . B
7.1.4 Flying Worklocad . . . . . . B
7.1.5 Flight Safety Character-

isties . . . . . . . .. B
7.1.6 Complexity . . . . . . . . B
7.1.7 Speed . . . . . . . .. . N/A
7.1.8 Target Detection Capa-

bilities . . . . . . . . B
7.1.9 Weapon Range . . . . . . . N/A
7.1.10 Weapon Accuracy . . « . .« . D
7.1.11 Troop Capacity . . . . . . c
7.1.12 Cargo Capacity . . . . . . c

7.1.13 Other (Specify) . . . . . .
7.1.14 Other (Specify) . . . . . .

Question 7.2 For the performances rated "radically different",
what is the nature of the difference?

Question 7.3 For the performances rated "substantially different”,
what is the nature of the difference?

7.1.1 - 7.1.6 Refer to responses by Fred Cappetta on IDSV
7.1.8 Automation and head-out-cockpit

Question 7.4 For the performances rated "somewhat different", is
the difference enough to require a change in training
methods? If so, indicate the nature of the difference.

7.1.11 - 7.1.12 Reduced weight about 400 pounds 1

204

P o A m e cacat Sa omlaae e R A A mAmTamm A s oA & St Dimleal e omimm m e m s o~ - all




New System
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Questionnaire No. 11

IDSv

Question 8.1

Question 8.2

Question 8.3

Question 8.4

In terms of cockpit crew omerations, how much
difference is there between the new system and
the current systems which it replaces? (Degrees
of difference are defined in Question 6.1).

Cperation Degree of Difference
8.1.1 Basic Flying . . . . . .« « . . B
8.1.2 1Instrument Flying . . . . . . B
8.1.3 Nap of Earth Flying . . . . . B
8.1.4 Navigation . . . . . . . . . . B
8.1.5 Communication . . . . . . . . B .
8.1.6 Other (Specify) . . . . . . . 3
8.1.7 Other (Specify) . . . . . . . a

For the operations rated "radically different", what
is the nature of the difference?

For the operations rated "substantially different", g
what is the nature of the difference? o

8.1.1 Easier to fly

8.1.4 Inertial, Doppler for wire detection and navigation,
computer graphic map displays

8.1.5 IACS (Integrated Avionics Control System)

For the operations rated "somewhat different”, is
the difference enough to require a change in
training methods? If so, indicate the nature of
the difference.

R o ST 1> C e
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Questionnaire No. 11

New System IDSV

Question 9.1 1In terms of combat operations tasks, how much
difference is there between the new system and
current systems which it replaces? (Degrees of
difference are defined in Question 6.1).

Operation Degree of Difference

2.1.1 Target Detection . . . . . . . A
9.1.2 Target Attack . . . . . . . . A
9.1.3 Weapon Aiming and Firing . . .

2.1.4 Air-to-Air Combat Flight

Maneuvers . .« ¢« ¢ o ¢ o o A
9.1.5 Air-to-Ground Combat Flight
Maneuvers . . . « o « « o o

9.1.6 Multiple Aircraft Operation .

9.1.7 Reconnaissance . . ¢« « « « o .
9.1.8 Command and Control Informa-
tion Processing . . . . . . B
9.1.9 Other (Specify) . . . . « . . !

9.1.10 Other (Specify) . . . . . . .

Question 9.2 For the operations rated "radically different", what
is the nature of the difference? h

9.1.1 Cueing and head~out of cockpit
9.1.2 - 9.1.3 Pilot is relieved of many masked flying acts

Question 9.3 For the operations rated "substantially different”,
what is the nature of the difference?
9.1.6 Easier
9.1.7 Head=-out of cockpit
9.1.8 Automated information processing. Less verbal communication.
Automatic fixing of aircraft position and notification to

other aircraft from inertial and Doppler.
Question 9.4 For the operations rated "somewhat different", is
the difference encugh to require a change in
training methods? 1If so, indicate the nature of
the difference.

206

M P L T I T O . T T T L T T



New System

IDSV

Question 10.1

Question 10.2

Question 10.3

Question 10.4

Questionnaire No .11

What are the differences in man-machine skill
requirements between the new system anc the current

systems which it replaces?

are defined in Question 6.1).

10.1.1
10.1.2
10.1.3
10.1.4
10.1.5
10.1.6
10.1.7
10.1.8

Skill Categorv

Monitoring Displays . . .
Tracking Outside Aircraft
Recognition . . . . . . .
MemMOZY . « « « ¢ « o o &
Decision-Making . . . . .
Physical Responses . . .
Other (Specify) . . . . .
Other (Specify) . .

(Degrees of difference

Degree of Difference

lw|lwlw O [ (o

For the skills rated "radically different", what is
the nature of the difference?

10.1.7 Expansion of critical information on CRT

For the skills rated "substantially different",
what is the nature of the difference?

10.1.1
10.1.2
10.1.4
10.1.5

10.1.6

10.1.3

Easier
Much more freedom
Much less requirement

Pilot does more new decision-making, routine decisions

will be done by system

Much reduced workload, much less physical strength

For the skills rated "somewhat different”, is the
difference enough to require a change in training
methods? If so, indicate the nature of the

difference.

Synergistic effect of system
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New System

Questionnaire No. 11

IDSV

Question 11.1

Question 11.2

Question 11.3

Question 1l1l.4

AR B A LA A
P A e v Y
P § -

What are the differences in crew interaction
requirements between the new system and the current
systems which it replaces? (Degrees of difference
are defined in Question 6.1).

Interaction Category Degree of Difference
11.1.1 Verbal Exchange . . . . . . . B
11.1.2 Non-Verbal Exchange . . . . . B
11.1.3 Coordinated Physical
Responses . . . . . « « . . c
11.1.4 Other (Specify) . . . . . . .

11.1.5 Other (specify) . . . . . . .

For the interactions rated "radically different"”,
what is the nature of the difference?

For the interactions rated "substantially different”,
what is the nature of the difference?

11.1.1 Less verbal discussion by switching images from
one display to another
11.1.2 Cueing to display

For the interactions rated "somewhat different"”,
is the difference enough to require a change in
training methods?

11.1.3 Automation would reduce requirements for physical
coordination such as weapon aiming versus flying
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New System

IDSV

Question 12.1

Question 12.2

Question 12.3

Question 12.4

In terms of training methods, how much difference
will there be between the new system and the current
systems it replaces? (Note that this differs from
Questions 8.1 and 9.1, by emphasizing trainin
difference instead of system operation differences,
i.e., differences in system operation might not
always necessitate differences in training methods.)

Training Areas Degree of Difference

12.1.1 Basic¢ Flying . . . . . . . . B
12.1.2 Instrument Flying . . . . . B
12.1.3 Nap of Earth Flying . . . . B
12.1 4 Navigation . . . . . . . . . B
12.1.5 Communications . . . . . . . B
12.1.6 Target Detection . . . . . . A
12.1.7 Target Attack . . . . . . . A
12.1.8 Weapon Aiming and Firing . . A
12.1.9 Air-to-Air Combat Flight

Maneuvers . . . . . . . . a

12.1.10 Air-to-Ground Combat
Flight Maneuvers . . . . . A

12.1.11 Multiple Aircraft Operations B

12.1.12 Reconnaissance . . . . . . . B
12.1.13 Command and Control Informa-

tion Processing . . . . . B
12.1.14 Other (Specify) Cargo Qperations a

Attack ts ! J—
12.1.15 Other (Specify)the FEphS 9ot acro

12.1.16 Other (Specify) Rescue Operations B

]

For the training areas rated "radically different"”,
what is the nature of the difference?

12.1.9 - 12.1.10 More time available

For the training areas rated "substantially different"”,
what is the nature of the difference?

12.1.1 Less skill required. Physical lower level jobs reduced, i.e.,
flying skill coordination requirement. Physical higher level

job:hincreasid tghfiéltworkload. More teaching possible in
1 e, same len o me . ]
For thentraznzng Aeas ra%ed "somewhat different",

what is the nature of the difference?
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Question 13

As stated at the beginning of the guestionnaire

the objective of this study is to identify new Army
aviation systems and system characteristics which
will require behavioral changes necessitating new
training techniques.

Given this objective, is there anything further
which you believe will require changes in training
as a result of the introduction of new Army aviation
systems?
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NUMERICAL CONVERSION OF

Question 3

Question 4

Year

1980-1983
1984-1987
1988-1991
1992-1995
1996-2000

Degree of Differenc:

TABLE B-l1
QUESTIONNAIRE ANSWERS

Numerical Scale

1.0
.9
.8
.6
.4

Numerical Scale

A 1.0

B .8

c .6

D .4

E .2

Question 6-12
Degree of Difference Numerical Scale

1
A 1.0 i

B .5

C .2

D .0
N/A .0 ;
1
1
«
)
:
( !
= 4
k
. b |
- ]
U 213 !
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Question 6

6.1.1
- 6.1.2
| 6.1.3
- 6.1.4
6.1.5
6.1.6
6.1.7
6.1.8
6.1.9
6.1.10
6.1.11
6.1.12
6.1.13
6.1.14
6.1.15
6.1.16

Question 7

7.1.1
7.1.2
7.1.3
7.1.4
7.1.5
7.1.6
7.1.7
7.1.8
7.1.9
7.1.10
7.1.11

bk I I e )
e e

Lol

TABLE B-2

WEIGHT OF COMPONENT IMPORTANCE

Comggnent

Flight Controls . . . . . . .
Instruments . . . . « ¢« .« . .
Displays . « « ¢ ¢ « « « o &
Power Controls . . . . . . .
Seating Arrangement . . . . .
Visibility . . ¢« « « ¢« « .
Weapon Guidance . . . . . . .
GUNS « « « o« « o o « o « o «
Rockets . . « . « ¢ &« « « o« .
Laser . . .« « ¢« ¢ ¢ o o« . .
Threat Detection . . . . . .
Navigation . . . . . . . . .
Communication . . . . . . . .
ECM/EW .« ¢ ¢ o ¢ o « o o « =
Other (Specify) . . « « « . .
Other (Specify) . . . . . . .

Performance

Maneuverability . . . . . . .
Flight Stability . . . . . .
Control Responsiveness . . .
Flying Workload . . . . . . .
Flight Safety Characteristics
Complexity . . . . ¢« « « .« .
Speed . . . ¢ ¢ 4 s e e e . .
Target Detection Capabilities
Weapon Range . . . . . « . &
Weapon ACCUracy .« « « « o o @
Troop Capacity . « . « « .« .

214

Importance

. . .8
. . .5
. . .8
. . .5
o . .4
. . -1
. . .5
o« .3
. . .2
. . .5
N .2
. . .3
. . .3
. . .2
.« . .6
. . .4

Imgortance

. . .7
. . .6
.« . .7
. . 1.0
. . .5
NN .3
. . .2
. . .6
o« . .1
. . .1
. . .1




TABLE B-2 (Continued)

Performance

Imgortance

;j 7.1.12 Cargo Capacity . . « « v o o o« « « & .1

7.1.13 Other (Specify) . « « « « « « « « « o .6

o 7.1.14 Other (Specify) . . « « v v v v « . . .4

A

. Question 8 Operation Importance

?f 8.1.1 Basic Flying . . « « v v « &« « « « . .5

Ei 8.1.2 Instrument Flying . . . . . . . . . . .5

%2 8.1.3 Nap of Earth Flying . . . . . « « « & 1.0

?f 8.1.4 Navigation . . . . . . . . . . . .. .3

?f 8.1.5 Communication . . . . . . . . . . . . .2

o 8.1.6 Other (Specify) . « « « v + « o « o . .6

F’ 8.1.7 Other (Specify) e v e e e e e e e e .4

%fi Question 9 Operation Importance

PI 9.1.1 Target Detection . . . . . . . . . . .3

g 9.1.2 Target Attack . . . . . . . . .« . . . .4

\ 9.1.3 Weapon Aiming and Firing . . . . . . .3

i§~ 9.1.4 Air-to-Air Combat Flight Maneuvers . .5

'l 9.1.5 Air-to-Ground Combat Flight

y Maneuvers . . . . .« ¢ o o ¢ o o . 1.0

&ﬁ 9.1.6 Multiple Aircraft Operation . . . . . . ‘

ﬁz 9.1.7 Reconnaissance . . . . ¢ & o « o o .

Eé 9.1.8 Command and Control Information

- Processing . . . . . . + + + « . . .

- 9.1.9 Other (Specify) . . . . « « + « « « . . :

9.1.10 Other (Specify) . . . + « . « « « + .

P |

ET Question 10 Skill Category Importance ‘

%: 10.1.1 Monitoring Displays . . « . « . . . . .5

= 10.1.2 Tracking Outside Aircraft . . . . . . .5

E: 10.1.3 Recognition . . . . . . . . . . . .. .2 {
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TABLE B-=2 (Continued)

Skill Category Importance
10.1.4 Memory . « ¢ &« ¢ ¢ ¢« o & o o o o o @ .3
10.1.5 Decision-Making . . . + « « ¢ « « + @ 1.0
10.1.6 Physical Responses . . « « « « « « o .5
10.1.7 Other (Specify) . . « « ¢« ¢« ¢ ¢« o« « & .6
10.1.8 Other (Specify) . . . . . « &« « + + & .4

Question 11 Interaction Category Importance
11.1.1 Verbal Exchange . . « ¢ + ¢ ¢ « o « & .1
11.1.2 Non-Verbal Exchange . . . . . . . . . .6
11.1.3 Coordinated Physical Responses . . . .3
11.1.4 Other (Specify) . . . . . . . . . . . .6
11.1.5 Other (Specify) . . .« ¢« « ¢ ¢« & o« « . .4
Question 12 Training Areas Importance

12.1.1 Basic Flying . . . . . . ¢« . + + . . .5
12.1.2 Instrument Flying . . « . ¢« « ¢« + o & .5
12.1.3 Nap of Earth Flying . . . . « « « . . 1.0
12.1.4 Navigation . . . ¢ ¢+ ¢ ¢ ¢ ¢ o « o & .3
12.1.5 Communications . . . . . . « . « .+ .2
12.1.6 Target Detection . . . . . . . . . . .3
12.1.7 Target Attack . . . . « .« « « o« « + & .4
12.1.8 Weapon Aiming and Firing . . . . . . .3
12.1.9 Air-to-Air Combat Flight Maneuvers . .5
12.1.10 Air-to-Ground Combat Flight

Maneuvers . . . ¢ ¢ ¢ « ¢ o o o 1.0
12.1.11 Multiple Aircraft Operations . . . . .2
12.1.12 Reconnaissance . . . « . « « « « .« . .4
12.1.13 Command and Control Information

Processing . . . ¢« « ¢ « ¢ « o o .4
12.1.14 Other (Specify) . . . . ¢« ¢« « « « . .6
12.1.15 Other (Specify) . . . « ¢« ¢« « + « + & .4

Note 1l:

Note 2:

Scale of importance for each element ranges from 0.1

to 1.0.

Scale of importance for each additional element under
OTHER fo" .owed the reserved two spaces for OTHER is 0.4.
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APPENDIX C
ADJUSTMENTS OF QUESTIONNAIRE ANSWERS

CUDRE SANMAHRILS
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APPENDIX D
WEIGHTED SCORES FOR SURVEY QUESTIONS 6 THROUGH 12

The scoring model analysis pointed out the relative overall importance of
the various systems and subsystems planned to meet future Army aviation needs.
It also indicated the relative importance of basic factors relevant to training
differences between current and future systems/subsystems, Each of the factor
scores for questions 6 through 12 is actually composed of interview responses
to the several parts of each question. The factor score is thus a summation of
the answers to each part of the questions which is the basis for the factor.
These parts of each question are identified as "elements" in the discussion
which follows. The "elements" differ from question to question, and include
system components, characteristics, and operating functionms,

For example, the first "element" (6.1.1) of question 6 asks "How much
difference will there be in 'Flight Controls' between the new system and current
systems?" Weights were assigned to the elements_of:.each-question_as:_indicated
in Appendix B, Table B-2. These weights were established by the authors, based
on impressions gathered in the survey. Continuing with the above example,
"Flight Controls" was given a weight of 0.8 on a scale of 1.0, indicating that
it was a relatively important element in question 6. The numerical conversions
(per Appendix B, Table B-1) of the questionmnaire respomses for each element
were multiplied by these weights. These weighted scores are given for each ele-
ment of questions 6 through 12, for each questionnaire in Tables D-1 through
D-14, The line identified as QSN #2, SYS #1, on Table D-1, continues the example
for the element "Flight Control". The respondent on this questionnaire stated
that "Flight Controls" for System #1 (Far Term Scout) would be "radically
different" from current systems. The numerical conversion of this statement was
a score of 1.0, which when multiplied by the assigned weight of 0.8, gives the
weighted score 0.80, as shown in the table. Carrying across the row, the weighted
scores are given for each element of question #6,

The averages of the element scores of the three respondents for System #1
are shown in the line identified as "4VE1" on the table. The scores in the "AVE2"
lines are the products of the "AVEl" scores and the average of the measure
"System Importance". Answers to questions 2, 3, and 4 provided the basis for
the "System Importance'" measure. This measure, as described in detail in Volume
I, combines '"probability of system introduction", "scheduled date of introduction",
and "extensiveness of system use". Therefore the scores in the "AVE2" lines
represent the relative importance of each element in each system in terms of
the difference between that element in the new system versus the same element in
current systems, combined with the importance of the system itself., Thus the
first entry (0.14) in the "AVE2" line for System #1 comes from the multiplication
of 0,80 in the "AVEl" line by 0.17, the measure of system importance for System
#1.

The measures of system importance, M-1, for the five systems, as reported
in Section 5, Volume I, are as follows:




System No.

[V, B T VS N )

Far Term Scout

SEMA-X

Black Hawk

Advance Attack Helicopter (AH64)

Near Term Scout

0.17
0.17
0.80
0.43
0.45

The summation of AVE2 rows for each element is a weighted score

(WIGD SCORE) which indicates the relative importance of each element to behavioral
research in relation to all systems or all subsystems.
are shown in Tables D-1 through D-7 for all systems, and in Tables D=8 through

D-14 for all subsystems,

These weighted scores

The three elements having the highest weighted scores for systems, and
the three having the highest weighted scores for subsystems, were considered

the most important contributors to training differences.
reported in Section 6, Volume I.

These elements were

For example, the element "Displays', with a

weighted score of 1,20 for systems and 1,13 for subsystems, was the most
important element in question 6, concerning the differences in "physical
This procedure identifies those elements common to all
systems/subsystems which are likely to have the greatest bearing on changes
in training requirements and consequent needs for behavioral research.

characteristics".

Elements requiring different or new training for individual aviation
systems/subsystems can also be identified from these tables. Each system/

subsystem will have -its own set of major elements which will require different

or new training.

These findings are synopsized in Section 6 of Volume I,
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- APPENDIX E
BEHAVIORAL RESEARCH LITERATURE

\ Behavioral research literature on Army aviation was reviewed using the
. methodologies discussed in Section 2, Volume I, The review covered several
é; information data bases, Titles and abstracts obtained from these information
> searches were screened to further identify those important to this study.

- These important sources were then arranged into subject categories and sub-
L categories in a computerized data file to facilitate the in-depth literature
review,

The sources were arranged into seven subject categories: aircraft

L systems, subsystems, technology, procedures/tactics, training methods, training
) devices, and personnel, Each category consists of several sub-categories as
shown in Table E~1., The computerized data file operates in an interactive mode
which allows users to request information by selected subject categories.

Each literature citation lists the author's name, document title, and
date of publication, Citations related to multiple subject areas are cross
N referenced and listed after the citation's first appearance in the file. A
L complete list of the behavioral research literature reviewed in this study is
shown in Table E-2.

O T RIS

This initial categorization suggested the need for a somewhat different
categorization and a reduction of the bibliography to emphasize those documents
which deal more specifically with behavioral research related to Army aviation
training. This second arrangement of the bibliography is described in Section 9,
Volume I, along with the corresponding bibliographic citatioms.
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TABLE E-1 |
SUBJECT CATEGORIES FOR ARMY TRAINING PROJECT

1. AIRCRAFT SYSTEMS 1.1 Advanced Attack Helicopter (AAH)
1.2 Advanced Scout Helicopter (ASH)
1.3 SEMA-X
1.4 UH-60, Black Hawk
1.5 UH-X
1.6 Remotely Piloted Vehicles (RPVS)
1.7 Others

2., SUBSYSTEMS Foreward Looking Infrared (FLIR)
Night Vision Subsystems
Mast Mounted Sight (MMS)
Global Positioning System (GPS)
Position Location of Reporting
System (PLRS)
Head Up Dispaly/Helmet Mounted
Display (HUD/HMD)
Wire Guided Missiles
Target Acquisition and Designation
System (TADS)
Display Subsystems
0 Other Subsystems

e o o o o
N W+

* o .
=)}

3. TECHNOLOGY Aeromechanics and Flight Control
Propulsion

Structures

Aircraft Electronics (Avionics)
Weapons

Mission Support

Systems Integration

Behavioral and Medical

Cockpit Lighting

WWwWwwwwwwwww [ SN 8 NN N NN N

WO~ é&wh K HHEWLOJOWU&WNH = o @

0 Information Transfer
1 Planning
4. PROCEDURES/TACTICS 4. Nap-of-the-Earth (NOE) Flight
- 4. Air Combat
= 4. Air-to-Ground Tactics
- 4. Battlefield Management
: 4. Threats 7
= 4, Weather Operations
9 4. Inflight Refueling
[ 4. Instrument Training !
g 4. Other ;
te
g |
. !
": E
O
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TABLE E-1 (Continued)

S. TRAINING METHODS 5.1 Adaptive Training
5.2 Computer Aided Instruction (CAI)
5.3 Performance Measurement
5.4 Training Manuals
- 6. TRAINING DEVICES 6.1 Simulators
- 6.2 Procedures Trainers
. 6.3 NOE Training Device
6.4 Eye-Safe LASER
6.5 Video Tape Replay
7. PERSONNEL 7.1 Selection
7.2 Training Attrition
7.3 Visual Perception
7.4 Transfer of Training
!
q
i
1
1
1
]
1
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TABLE E-2
LIST OF BEHAVIORAL RESEARCH LITERATURE

1. AIRCRAFT SYSTEMS
1.1 ADVANCED ATTACK HELICOPTER (AAH)
CAE ELECTRONICS LTD.; “AH-58 FLIGHT AND WEAPONS SIMULATOR
CONCEPT FORMULATION STUDY VOLUME 1.%, 1977.
DICKMAN, JOSEPH L., HOWARD KESTENBAUM, PAUL W. CARO, CARQOL O°NEILL
AND CHARLES SINCLAIR; “AH-b4 FLIGMY AND VEAPONS
SIMULATOR CONCEPT FORMULATION STUOY,” 1977,

NAVAL TRAINING EQUIPMENT CENTER; "AH-54 AAH CONCEPT FORMULATION
SPSCIFICATION", 1977,

TSOUBANOS, CHRISTOS M.; “DOPPLER HOVER SYSTEM (OHS) FLIGHT
TEST REPORT™, 1976,

1.2 AOVANCED SCOUT HMELICOPTER (ASH)

TSOUBANOS, CHRISTOS M,; "DOPPLER HOVER SYSTEM tOSH) FLIGHT
TEST REPORT™, 1978,

1.3 SEMA-X
1e8 UH=-60, BLACKMAWX
1.5 UH-=~X

(SEE 1.7)

1.6 REMOTE PILOTED VEHICLES (RPYS)

FOGEL, LAWRENCE J.; “PRINCIPLES OF QISPLAY AND CONTROL DESIGN
FOR STRIXE RPV*S: FINAL REPORT", 197&.

1«7 OTHERS

AGARD; “ADVANCED ROTORCRAFT. VOLUME 1.",1973.

AGARD; "THE GUIDANCE AND CONTROL OF HELICOPTERS AND V/STOL
AIRCRAFT AT NIGHT AND IN POOR VISIBILITY™, 1979.

AGARD; "ROTORCRAFT DESIGN", 1978.
AGARD; "v/STOL WANDLING.I. CRITERIA AND DISCUSSION"

ANOERSON, DAVID A,; "AERONAUTICS, AMERICA IN SPACE: THE FIRST
DECAOE™, 970,

ARMY AVIATION TEST BOARD, FORT RUCKER ALA.; "EVALUATION
OF THE L=19A AS “OOIFIED FOR TRAINING PURPOSES"™, 19S8.

ARMY AVIATION TEST BOARD, FORT RUCMER ALA.; "MILITARY POTENTIAL
TEST OF PRIMARY MELICOPTER TRAINERS", 1967,

BAILES, EOWARD €., VERNON L. OIEKMANN, JOSEPH C. WATTS AND

-~ JOMN C. HENOERSON; "INSTRUMENT-FLIGMT-RULES
CAPASILITY EVALUATION CH-548 (TARME) HELICOPTER™, 1972.
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TABLE E-2 (Continued)

DAVIS, WILLIE S. AND JOHMN F. COMER; “MILITARY POTENTIAL
TEST OF OFF<-THE~SHELF HELICOPTERS AS BASIC ROTARY-WING
INSTRUMENT TRAINERS™, 1963.

DEFENSE DOCUMENTATION CENTER, ALEXANDRIA VA.; “HUMAN FACTORS
IN DESIGN AND CONTROL OF AIRCRAFT™, 1971,

FORSYTH, ROBERT F., JOMN I. NAGATA, GIFFEN A. MARR AND JOHN R.
SUROEN; "AIRWORTHINESS ANO FLIGHY CHARACTERISTICS TEST
CH=-47C HELICOPTER (CHINOOK) PERFORMANCE", 1971.

GREEN, OAVIO L., GERALD D. SKIDGEL AND ROBERT B. RICHARDS;
"HELICOPTER PERFORMANCE®™, 1968.

HARENORA, PoeBey Modoe JOGLEKAR, T.M. GAFFEY AND ReLes MARR:;
V/STOL TILT ROTOR STUDY. VOLUME S: A MATHEMATICAL MODEL
FOR REAL TIME FLIGHT SIMULATION OF THE BELL NODEL 301
TILT ROTOR RESEARCH AJRCRAFT™, 1973.

HELMICK, HUGH M, AND EDWARD B. RUSSELL; “UH=-IN CATEGORY II
AIRFRAME AND SUBSYSTEMS EVALUATION", 1971.

YAMAKAWA, GEORGE M,, ALTON G, SEINMETZ, RICHARD L. GREENLAND
ANO OONALD E. HENORICKSON; "TECHNICAL EVALUATION
BOEING-VERTOL MODEL 347 AOVANCED TECHNOLOGY HELICOPTER™,

1972.

LAING, EMMETT Joo JOHWN Do CLAXTON, VILLIAM A. GRAHAM JR. AND
LESLIE J. HEPLER; “INSTRUMENT PANEL AND AVIONCS
COMPARTMENT ENVIRONMENTAL SURVEY .-PROOQUCTION OH-584
HELICOPTER", 1972,

LAING, EMMETT J., ROBERT K. MERRILL AND JAMES S. REID;
“VIBRATION AND TEMPERATURE SURVEY CH-S88 HELICOPTER™,
1973,

LAING, EMMETT Jo, LESLIE Jo HEPLER AND ROBERT X, MERRILL;
“VIBRATION ANO TEMPERATURE SURVEY PROQUCTION UM-1H
HELICOPTER", 1973.

MONTELEONE, ROBERT A.; "INVESTIGATION OF THE MANEUVERABILITY
OF THE S$-67 VINGED HELICOPTER", 1973.

SMITH, JOHN R. AND TOM P, BENSON; "INSTRUMENT FLIGHT EVALUATION
OH-58A HELICOPTER"™, 1972,

SPRINGER, ROBERT Hey AND DONALD BERGER; “CATEGORY II
PERFORMANCE TEST OF THE UN-IN HELICOPTER. VOLUME 1.",
1972.

WELGCH, ARTHUR J. AND EOWARD L. WARREN; “COMPARISON OF THE

UH=1C FLIGHT TEST OATA WITH MOSTAB-C SMALL
PERTURBATION MATH MOODEL™, 1971.

2. SUBSYSTENMS

2«1 FORWARD LOOKING INFRARED (FLIR)

ADJUTANT GENERAL'S OFFICE (ARMY), WAS“INGTON D.Ce.: "LESSONS
LEARNED", 1971,
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CHOW, SEN~TE AND JOHN J. PUPICH; “FLIR IMAGE ENMANCEMENT 8Y
AUTOMATIC LOW FREQUENCY GAIN LIMITING®, 1978.

FINNESTEAD, ROOGER L. AND DONALD E. HENDRICKSON; "VIBRATION AND
ELEVATOR LOADS SURVEY TESTS OF THE UH-1IM HELICOPTER WITH
THE FORWARD-LOOKING INFRARED (FLIR) SYSTEM INSTALLED"™,
197t.

NOOA,T., Mo HENNING, T. LEIBOFF, G. ROBINSON AND T. BAXTER;
“EXPERIMENTAL DEVELOPMENT OF A FLIR SENSOR PRGCESSOR",
1976,

242 NIGHT VISION SUBSYSTENMS

ATTLER, A+Rey Me SHENXER AND A. PARR; T"DEVELOPMENT OF AN
AOQVANCED OISPLAY FOR A WIDE FIELO NIGHT VISION SYSTEM™,
l”..

BYNUM, JAMES A.; "EVALUATION OF THE SINGER NIGHT VISUAL
SYSTEM COMPUTER-GENERATED IMAGE OISPLAY ATTACHED TO THE
UH=-1 FLIGHT SIMULATOR", 1978.

JOHNSON, NEIL A. AND MURRAY FOSTER JR.; "PILOTAGE NAVIGATION
UTILIZING A NIGHT-VISION SYSTEM®, 1977.

LEES, MICHAEL A., DAVID D. GLICK, KENT A. KIMBALL AND ALLEN
Ce SNOW; JRe "IN-FLIGHT PERFORMANCE WITH NIGHT VISION
GOGGLES DURING REDUCED ILLUMINATION", 1976.

MCKEEN, wILLIAM A.; “NIGHT TELEVISION SYSTEM", 1961,

STONE, LeWay M.Go SANDERS, DsD. GLICK, R. WILEY AND K.A.
XKIMBALL; A HUMAN PERFORMANCE/VORXLOAOD EVALUATION OF THE
AN/PYS~-5 BIFOCAL NIGMT VISION GOGGLE"™,

WALRAVEN, Jo; “SOME REMARKS ON USING CLEAR VISORS OURING NIGHT
FLIGHTS IN THE ALOUETTE 3%, 197w,

WILEY, ROGER W., DAVIO D. GLICK, CAROL T. BUCHA AND CHUN X. PARK;
“DEPTH PERCEPTION WITH THE AN/PVS~S NIGHT VISION GOGGLE",
1976

2.3 MAST MOUNTED SIGHT
2% GLOBAL POSITIONING SYSTEM

2.5 POSITION LOCATION AND REPORTING SYSTEM (PLRS)

WRIGHT, ROBERT H.; "ORIENTATION SYSTEMS: FIRST THINGS FIRST",
1970,

2.6 HEAD UP DISPLAY/MELMET MOUNTED OISPLAY (HUD/HMD)

BARNETTE, JoF.; "ROLE OF HEAD-UP DISPLAY IN INSTRUMENT FLIGHT™,
1976,

DEBELLIS, WILLIAM Bo; “FLIGHT INFORMATION SCALE TEST FOR
MEADS-UP AND PANEL MOUNTED DISPLAYS™, 1973,

EGAN, D.Es AND J.E. GOODSON; ™MUMAN FACTORS ENGINEERING FOR
HEAC~UP OISPLAYS: A REVIEW OF MILITARY SPECIFICATIONS
ANO RECOMMENDATIONS FOR RESEARCH"™, 1978.
-
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FISCHMER, E.; “THE ROLE OF COGNITIVE SWITCHING IN HEAD~yP
DISPLAYS™,1979.

FITZGERALD, JeAe AND D.L. MOULTON: "EVALUATION OF AN AIRBSORNE
AUDLIO-VIDEO RECORDING SYSTEM FOR AIRCRAFT EQUIPPED WITH
Huo”, 1971.

i .-

GOLD, T. AND R.F. PERRY; "VISUAL REQUIREMENTS STUOY FOR HEAD-UP
DISPLAYS™, 1972,

f\ KANE, R.S.;: "STUDY AND ANALYSIS OF REQUIREMENTS FOR HEAD-UP :
S OISPLAY (HUD)*™, 1970. )
ﬁi' KINOER, FLOYD A.; “ROTATABLE HEAD UP DISPLAY WITH COORDINATE 1
REVERSAL CORRECTIVES®™, 197s,

;' NEWMAN, RoLe: "CH=3E (MARS) HEAD-UP DISPLAY EVALUATION®, 1977,
[{ NENMAN, R.L.; "HEAD-UP DISPLAYS: CREW PROCEDURE ANO TRAINING 1
» IMPLICATIONS™, 1977, ;
. 3
- MEWMAN, R.L.; “OPERATIONAL PROBLEMS ASSOCIATED WITH THE USE i
- OF HEAO-UP DISPLAYS DURING INSTRUMENT FLIGHT™, 1980. :
'F‘ SEE ALSO:
L

ROSCOE, SeNe (3.8)
3

2.7 WIRE GUIDED MISSILES
tSEE 2.9) -

2.8 TARGEY ACQUISITION AND ODESIGNATION SYSTEM (TADS)

o
-
-
-

AMORUSO, MeJe ANO Go.E. VANOAMME; "TARGET ACQUISITION MOODEL :

FOR CANNON-LAUNCHED GUIDED PROJECTILES*, 1973. R

h KULAS, C.E. AND G.D. WYLIE; ™A LAUNCH TRANSIENT EXPERIMENT FOR ‘
- . IMAGING SEEXKERS"™, 1976.

2 LITTLE, LITTLE J., MICHAEL C. PITRUZZELO, DAN T. REED AND ]

:

) JOHN R. WILLIAMS: "COMPUTER CONTROLLED TARGET LOCATOR
E. DESISNATOR SYSTEM™, 1976.
Y

MAMER, FRANX A, AND JAMES L., PORTERFIELD; “TARGET DETECTION AND
IOENTIFICATION PERFORMANCE ON INFRARED IMAGERY
COLLECTED AT OIFFERENT ALTITUOES™, 1971,

. STEWART, WeB. AND D.M, KELLY; "COST AND TRAINING EFFECTIVENESS
y ANALYSIS FOR STAND=-OFF TARGET ACQUISITION SURVEILLANCE

-8 SYSTEM™, 1977, ;
g JESTINGHOUSE DEFENSE AND ELECTRONICS SYSTEMS CENTER, BALTIMORE MD.: :
- “AUTOMATIC TARGET CUEING STUDY FOR HELICOPTER FIRE CONTROL

- PHASE I1.", 1972.

.9 2.9 OISPLAY SUBSYSTEMS

: 3
: AGARD; “PROBLEMS OF COCKPIT ENVIRONMENT™, 1970. :
- AIR FORCE INSTRUMENT FLIGHT CENTER; "THREE CUE WELICOPTER ;
: FLIGHT OIRECTOR EVALUATION®™, 1977. 1
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ANDERSON, PAUL A., MYRNA L. TOIVANEN AND R,B. NOPPE; “IFR
FORMATION FLIGHTY DISPLAY/SYSTEM REQUIREMENTS FOR
AQVANCED ROTARY-MING AND JEVT-FIGHYER AIRCRAFT"™, 1970,

ANDERSON, PoAs AND S.Re HOLLINGSWORTH; “IFR MANUAL FORMATION
FLIGHT: OISPLAY EVALUATION AND INVESTIGATION OF SKILL
ACQUISITION AND SYSTEM FAILURES™, 1972.

ARMSTRONG, GERALD Coy JoeW. MCDOWELL, DONALD D. SAMS AND F.J.
WINTER JR.; "PILOT FACTORS FOR HELICOPTER PRE-EXPERIMENTAL
PHASE®", 197S.

ARMSTRONG, GERALD Coey JoWe MCODOWELL, DONALD D+ SAMS AND F.J.
WINTER JR.; "PILOTY FACTORS FOR HELICOPTER REDEFINED ADI/HSI
AND SUPPORTING OISPLAYS EVALUATION", 197S.

ARMY AVIATION TEST BOARO, FORT RUCKER ALA,; “EVALUATION OF THE
SPERRY ELECTRICAL GYRO INSTRUMENTS WITH AN ENGINE-
ORIVEN ALTERNATOR™, 19S58.

BATY, Oosley ToE. WEMPE ANOD E.M. HUFF; "A STUDY ON AIRCRAFTY
MAP DISPLAY LOCATION AND ORIENTATION", 1974.

BARON, SHELDON AND WILLIAM H, LEVISON; "AN QOPTIMAL CONTROL
METHOOOLOGY FOR ANALY2ING THE EFFECTS OF DISPLAY PARAMETERS
ON PERFORMANCE AND WORKLOAD IN MANUAL FLIGHT CONTROL™, 197S.

BERINGER, OENNIS B., ROBERT C. WILLIGES ANO STANLEY N. ROSCOE;
" THE TRANSITION OF EXPERIENCED PILOTS TO A
FREQUENCY-SEPARATED AIRCRAFT ATTITUDE DISPLAY®, 1975.

BOIRUN, BARCLAY M., FLOYD OOMINICK, JAMES S, XISHI, ROBERT
Ke MERRILL AND JOHN R, SMITH; "FLIGHT EVALUATION-PACER
SYSTEMS, INC. LORAS Il AIRSPEED SYSTEM", 197u,

BOOTHROYO, GERALD A.; “*ACTIVISION® OPTIMIZATION. VOLUME II.

UTILIZATION OF °*ACTIVISION® FOR AJIR TO GROUNDO MISSILE
GUIDANCE"™, 1972.

BUCKLER, ANDREW T.; "A REVIEW OF THE LITERATURE ON ELECTRO-
OPTICAL FLIGHT DISPLAYS"™, 1978.

BUCKLER, ANDREW T.; "HEL PARTICIPATION IN THE PLAN FOR ASSISTING
IN THE OEFINITION OF ARMY HELICOPTER ELECTRO-OPTICAL
SYMBOLOGY: AN INTERIM REPORT", 1978,

CAPRISLIONE, CeJo AND E.A. KARCHER; "CROSS AND SQUARE COMMAND
SYM3OL ANO VIDEO INSET GENERATOR FOR TELEVISION DISPLAY",
1972.

CARTER, l. JOMN; "INSTIUMENT SYSTEM TEST. ELLIOTT
MELICNPTER AIR JATA SYSTEM™, 1974,

CLARX, WILLIAM E. JR. AND GABRIEL P. INTANO; "HELICOPTER DISPLAY
IMPROVEMENT STUDY", 197S.

CURRY, RENWICK E., DAVIO L. XKLEINMAN AND WILLIAM C. HOFFMAN;
“A DESIGN PROCEDURE FOR CONTROL/ODISPLAY SYSTEMS™, 1977.

DOMINICK, FLOYO, BARCLAY W, BOIRUN, JAMES S. KISHI AND ROBERT
Pe JEFFERIS; “FLIGNT EVALUATION=-=9-TEC AIRSPEED SYSTEH",
1974,

DUFFY, FIMOTHY WILLIAM; “AN ANALYSIS OF THE EFFECT OF &

FLIGHT DIRECTOR ON PILOT PERFORPMANCE IN A HELICOPTER
HOVERING TASK™, 1976,
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EMRHARDT, LOUIS E., FRANX R. CAVALLERO AND ROBERY S. KENNEDY;
“EFFECT OF A PREDICTOR OESPLAY ON CARRIER LANDING
PERFORMANCE: I1. LABORATORY MECHANIZATION", 197S.

1%
'

GILSON, RICHARD D. AND ROBERT E. FENTON; “KINESTHETIC-TACTUAL
INFORMATION PRESENTATIONS: INFLIGHY STUDIES™, 1974,

HESS, ReAe; "ANALYTICAL DISPLAY DESIGN FOR FLIGHT TASKS
CONOQUCTED UNDER INSTRUMENT METEOROLOGICAL CONDITIONS™, 1976,
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HOFFMANN, ¥oCoyp Dol o MLEINMAN AND L.R. YOUNG; “"DISPLAY/CONTROL
REQUIREMENTS FOR AUTOMATED VvTOL AIRCRAFT™, 1976,

JEFFERIS, ROBERT P., JAMES O°CONNER AND JERRY R. BULLOCK;
“FLIGHT EVALUATION: ROSEMOUNT ORTHOGONAL LOW AIRSPEED
SYSTEM LOW AIRSPEED SENSOR™, 1974,

JOHNSON, BEATRICE €. AND ALEXANDER C. WILLIAMS; "OBEDIENCE
TO ROTATION~-INOICATING OISPLAYS AS A FUNCTION OF
CONFIODENCE IN THE DISPLAYS"™, 1971,
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KARCHER, EOWARD .; “A DIGITAL-TO-VIDEO CONVERTER FOR
AIRBORNE TELEVISION OLISPLAYS™, 1977,

KAUSE, Rey JoAe THOMAS AND T.E. JEFFREY: "COORDINATE
DETERMINATION OF SLAR (SIDE LOOKING AIRBORNE RADAR)
IMAGED FEATURES", 1973,

LEBACIZ, JeVe; “SURVEY OF HELICOPTER CONTROL/DISPLAY

INVESTIGATIONS FOR INSTRUMENT OECELERATING APPROACH™, 1979,

NIESSEN, FoRey J.Rse XELLY, JoFe GARREN JR.y KeRe YENNI AND L.He
PERSON; “THE EFFECT OF VYARJIATIONS IN CONTROLS AND DISPLAYS
ON HELICOPTER INSTRUMENT APPROACH CAPABILITY",
1977.

PESTER, ROLAND F.; "LABORATORY OEVELOPMENT OF COMPUTER
GENERATED IMAGE DISPLAYS FOR EVALUATION IN TERRAIN FLIGHT
TRAINING®, 1979.

FOSCOE, STANLEY N. AND ROBERT C, WILLIGES; “MOTION
RELATIONSHIPS IN AIRCRAFT ATTITUOE AND GUIDANCE OISPLAYS:
A FLIGHT EXPERIMENT™, 197S.

4
E
E
&

ROSS, 00N M. ET AL.; "FINAL TECHNICAL REPORT: TACTILE OISPLAY
FOR ALRCRAFT CONTROL™, 1975.

L

ROSS, OON M, ET AlL.: "TACTILE OISPLAY FOR AIRCRAFT CONTROL", o1
1978,

SANNEwAN, RICHARD A., WILLIAM H, LEVISON AND J. BERLINER;
“FINAL REPORT: TACTILE OISPLAY FOR AIRCRAFT CONTROL™, 197S. '

SIMMONS, RONALD R., MARK A. HOFFMANN AND MICHAEL A. LEES;
“PILOT OPINION OF FLIGHT OISPLAYS AND “ONITORING GUAGES
IN THE UH-1 MELICOPTER", 1976.

TOIVANEN, MYRNA L., PAUL A. ANOERSON AND S.Re MOLLINGSVORTH;
“INVESTIGATION OF DISPLAY REQUIREMENTS FOR HELICOPTER
IFR MANUAL FORMATION FLIGHT UNDER VARIOQUS OPERATIONAL AND
ENVIRONMENTAL CONOLITIONS"™, 1971,

ISP trd

TRIGGS, THOMAS Joy WILLIAM H, LEVISON AND RICHARD SANNEMAN;
"SOME EXPERIENCE WITH FLIGHT-RELATED ELECTROCUTANEOQUS AND
VIBROTACTILE D1SPLAYS™, 1974,

"
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WULFECK, JOSEPH Ww., DANIEL J. PROSIN AND WILLIAM J. BURGER:
“EFFECT OF A PREDICTOR DISPLAY ON CARRIER LANDING
PERFORMANCE: 1. EXPERIMENTAL EVALUATION"™, 197S.

SEE ALSO:
ANODERSON, P.As (6,1)
JACOBS, ROBERT S, (6.1)
LEWIS, M.F. (5.3)
ROSCOE, S.N. (5.3)
THOMAS, G+ TERRY (§.1)
TSOUBANOS, CHRIS (6.1)

WOLF,JAMES D, lu.8)

2.10 OTVHER SUBSYSTEMS

ARMY AVIATION TEST BOARD, FORT RUCKER ALA.; "MILITARY POTENTIAL
TEST OF A UH-1/AH-1G FLIGHT AND GROUND IDLE STOP™, 1968.

ARMY SCIENTIFIC AQOVISORY PANEL, WASHINGTON D.C.; "ARMY SCIENTIFIC
AODVISORY PANEL SUMMER STUDY '76, 19-30 JULY 1976,
VOLUME 2. AVIATION SYSTEMS SUBGROUP REPORT™, 1976,

BOIVIN, RICHARD H., JOHN SCHMIDTY ANO PAUL J. BALFE; "PAVE LOW
EVALUATION OF A TERRAIN FOLLOVING RADAR SYSTEM FOR
THE HH=-53 HELICOPTER"™, 1973.

JEFFERIS, ROBERT P., JAMES O°CONNER AND JERRY R. BULLOCK;
“FLIGHT EVALUATION: ROSEMONT ORTHOGONAL LOW
AIRSPEED SYSTEM LOW AIRSPEED SENSOR", 1974,

KLEIDER, A.; AN EXPERIMENTAL EVALUATION OF GATED LOW LIGHY
LEVEL Tv (GL3TY) FOR WIRE OBSTACLE OETECTION™, 1975.

KNIGHT, V.H. JRaey WeSe HAYWOOO JR. AND M. L. WILLIAMS; "A ROTOR-
MOUNTED OIGITAL INSTRUMENTATION SYSTEM FOR HELICOPTER BLADE
FLIGHT RESEARCH MEASUREMENTS™, 1978,

SANSON, RICHARD E.; "™ARMY NAVSAT USER EQUIPMENT OESIGN STUDY,
YOLUME 1.", 1974,

MATTS, JOSEPH C., GEORGE M, YAMAXKAWA, LESLIE J. HEPLER AND
LEONARD M. FREE; “ENGINEERING FLIGHT TEST, AH-1G
HMELICOPTER, MEAVYWEIGHY AUTOROTATIONAL EVALUATION, (974,

WINGERT, JAMES W.; “APPLICATION OF STEEP ANGLE APPROACH IN AN
ENGINEERING AND FLIGMT TEST PROGRAM"™, 1974,

3. TECHNOLOGY
3.1 AEROMECHANICS AND FLIGHT CONTROL

AGARD; "wETHOOS FOR ARCRAFT STATE AND PARAMETER IDENTIFICATION",
1978.
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EDGARTON, BRADFORD W., SIONEY B+ WILLIAMS AND VERNON C.
WESTCOTT: "HELICOPTER LIFT MARGIN DETERMINING SYSTEM",
1972.

IRy B W Pu)

GRIFFITH, WARREN €. Il., ALBERT L. WINN AND CARL F. MITTAG; 1
“FLIGHT EVALUATION ON-6A HELICOPTER. KAISER FP-~508
FLISHT DIRECTOR SYSTEM. PART II.", 197,

Y WY W

HINDSON, WeSe AND R.E. SMITH; "A FLIGHT INVESTIGATION
USING VARIIBLE GLIDE PATH TRAJECTORJIES TO COMPENSATE FOR
WINDS AND MODERATE WIND SHEARS", 1976,

i

HOWELL, G.Cs; "TECHNICAL EVALUATION REPORT ON THE GUIDANCE AND
CONTROL OF HELICOPTERS AND V/STOL AIRCRAFT AT NIGHT AND
IN POOR VISIBILITY"™, 1979.

KURYLOWICH, GEORGE; "A METHOD FOR ASSESSING THE IMPACT
OF WAKE VORTICES OF USAF QPERATIONS™, 1979,

MCOANIEL, WILLIAM C.; "“ANTITORQUE TRAINING: EVALUATION OF
EFFECTIVENESS IN REDUCING MISHAP LOSSES™, 1978,

MOHR, R.; "FLIGHT INSTRUMENTATION SPECIFICATION FOR PARAMETER
IDENTIFICATION: PROGRAM USER®S GUIDE™, 197S.

TAKIZAWA, Noy T, OGAWA, Y, TANABE, A. SHIBUYA AND H. FUJIEDA;
“SEMI-CONSTRAINED ATTITUDE CONTROL TESTS OF FLYING TEST
BED FOR VTOL AIRCRAFT"™, 197S.

TSOUBANOS, C.M,; "™AN INVESTISATION OF DISPLAYED GROUND REFERENCED
POSITION, VELOCITY, ANO ACCELERATION FOR PRECISION HOVER™,
197S.

3.2 PROPULSION

3.3 STRUCTURES

ALANSKY, IRVIN 8., JAMES M, DAVIS AND THEOQOORE S. GARNETT JR.;
LIMITATIONS OF THE CH-47 HELICOPTER IN PERFORMING TERRAIN
FLYING WITH EXTERVAL LOADS"™, 1977,

ALANSAKY, IRVIN B., JAMES M, DAVIS AND THEOOORE S. GARNETT JR.;
“LIMITATIONS OF THE UTTAS HELICOPTER IN PERFORMING
TERRAIN FLYING WITH EXTERNAL LOADS", 1977,

LIU, DAVID T.; “"IN-FLIGHT STABILIZATION OF EXTERNALLY-SLUNG
HELICOPTER LOARDS™, 1973,

3.4 AIRCRAFT ELECTRONICS (AVIONICS)

-“®
VS lod

PRI .
ORI S

AGARD; "OPTIMIZATION OF PILOT CAPABILITY AND AVIONICS SYSTEM
DESIGN", 1978,

BAKER, Fohey DeNe JAYNES, L.D. CORLISS, Se LIDEN AND R.B8. MERRICK;
"Yy/STOLAND AVIONICS SYSTEM FLIGHT-TEST DATA ON A UH-1INW
HELICOPTER”, 1980.
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FAQMAT, NABIL H., Jo BOROOGNA, R. GOUD, ¥W.R. GUARD AND J.
JASTQZEMBSKYI; "PENNSYLVANIA-PRINCETON ARMY AVIONICS .
RESEARCH PROGRAM, MILLIIMETER WAVE IMAGE CONVERSION TASK™, . K
1971.
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KELLY, JoRoy FoR. NIESSEN, JeF. GARREN JR. AND T.S. ABBOTIT;
“DESCRIPTION OF THE VTOL APPROACH AND LANOING TECHNOLOGY
(VALT) CH-87 RESEARCH SYSTENM", 1979,

KIRK, RoeJey FeSe MALVER ANO W.F. HELMBRECHT; AN INVESTIGATION
OF AIRBOANE OISPLAYS AND CONTROLS FOR SEARCH AND RESCUE
(SAR)Y, VOLUME IX: PROJECTY SEA SCANNER AVIONICS AND
SENSOR SYSTEM™, 1973,

SEE aALSO:

ARMSTRONG, G.C. ET AL (2,9}

3.5 WEAPONS

3.6 MISSION SUPPORTY

AAMY CONCEPT TEAM IN VIETNAM; “ARMY AIRCREW CLOTMING,
EQUIPMENT, AND SURVIVAL GEAR™, 1973,

WILLIAMS, CARL E.y JOHN R, FORSTALL AND WARD C. PARSONS;

“THE EFFECT OF EARPLUGS ON PASSENGER SPEECH RECEPTION IN
ROTARY-WING AIRCRAFT™, 1970.

347 INTEGRATED SYSTEMS

AMMERMAN, LARRY RICMARD; "“EVALUATION OF AN INTEGRATED ELECTRONIC
INSTRUMENT DISPLAY FOR HELICOPTER HOVER OPERATIONS USING
A SIX-DEGREE-OF-FREEDOM FIXED-BASE SIMULATION", 197S.

FETZER, WILLIAM WwOOOROW JR.; "EVALUATION OF AND OPERATIONAL

PROCEQURES FOR A HELICOPTER SIMULATION SYSTEM UTILIZING
AN INTEGRATED ELECTRONIC INSTRUMENT OISPLAY", 1977,

WAUGH, JOHN D. AND JOMN A, STEPHENS; “HELICOPTER INTEGRATED
CONTROL (GAT=-2HI", 1976,

WOODING, HMAROLD C. JR., JOHN A, SIMPSON, H., HARPER AND R. SWEETNANM;
“INTEGRATED VERTICAL DISPLAY RESEARCH™, 1970.

SEE ALSO:

AGARD (3.3)
3.8 BEHAVIORAL AND MEDICAL

ANDERSON, DAVID B., RODERICK J, MCNEIL, MARTHA L. PITTS AND
OOROLYN A, PEREZ-POVEQA; "THE EFFECT OF NAP-OF-THE-EARTH
INOE) MELICOPTER FLYING ON PILOT 8LOOO AND URINE
SIOCHEMICALS™, 1977,

BAILEY, ROBERT W,; “ANNUAL PROGRESS REPORT, 1 JULY 1978 - 30 JUNE
1975 (ARMY AEROMEOICAL RESEARCH LABI™, 1978,

BAILEY, ROBERT Ww.; "ANNUAL PROGRESS REPORT, 1 JULY 1978 - 30
SEPTEMBER 1976 (AARLI™, 19Ts.

BOLLINGER, RALPM R., JOSEPH C. CRIGLER AND BRYCE 0. MARTMAN;

“CREW STRESS AND FATIGUE IN PROLONGED WMELICOPTER MISSIONS:
THE CRESTED ROOSTER PROGRAM™, 197S.
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BYNU%, JoAoy WoG. HATHENY, J.E. FLEXMAN AND Ro.K, WILSON:;
“TESY OF A MOOEL OF VISUAL SPATIAL OISCRIMINATION
ANO ITS APPLICATION TO HELICOPTER CONTROL™, 1973.

BYNUM, J.A., E.E. SHARY. Foeho SANBORN AND Wole. ""HENY: “TEST
OF A MODEL OF VISUAL SPATIAL OISCRIMINATON AND ITS
APPLICATION TO HELICOPTER CONTROL™, 1978,

OEFENSE DOCUMENTATION CENTER (DOC); "ENVIRONMENTAL POLLUTION.
NOISE POLLUTION-NOLISE EFFECTS ON MUMAN PERFOAMANCE®™,
19717,

GLICK, DAVID D., ROGER W. WILEY, FRED E. GUEDORY JR. AND 4.
CARROLL HIXSON; "DEVYELOPMENT OF A PROTOTYPE EXPERIMENTAL
PLAN TO EVALUATE STABILIZED OPTICAL VIEWING DEVICES: I.
INFLIGHT MEASURES OF VvISUAL ACUITY™, 1975,

GUEDRY, F. JR. ANDO G.Bao OWENS; "ASSESSMENT OF SEMICIRCULAR
CANAL FUNCTION. PART 2. INDIVIOUAL OIFFERENCES IN SUBUECTIVE
ANGULAR OISPLACEMENT PRODUCED BY TRIANGULAR WAVEFORMS
OF ANGULAR VELOCITY®, 1969,

HAS3ROOX, AcHey Po.G. RASMUSSEN AND OAVIO M. WILLIS; "PILOY
PERFORMANCE AND HEART RATE DURING IN-FLIGHT YSE OF &
COMPACT INSTRUMENT DISPLAY"™, 197S.

HIXSON, WM. CARROLL, FRED €. GEUDRY JUR., JOEL W. NORMAN, DAVID
Do SLICK AND ROGER we WILEY; "DEVELOPMENT OF A PROTOTYPE
EXPERIMENTAL PLAN TO EVALUATE STABILIZED OPTICAL VIEWING
OEVICES. Il. INFLIGHT MEASURES OF AIRSICNNESS POTENTIAL®,
197%.

HIXSON, W. CARROLL, JORMA I. NIVEN AND EMIL SPEZ2IA;
“ORIENTATION-ERROR ACCIOENTS IN REGULAR ARMY UH=1 AJRCRAFT
OURING FISCAL YEAR 1969: RELATIVE INCIDENCE AND COST™,
1972.

JACOBSON, IRA.D. ANC LARRY G. RICHARDS: “RIDE QUALITY EVALUATION
Iv: MOOELS OF SUBJECTIVE REACTION TO AIRCRAFT MOTION®,
1978.

MALCOLM, R. AND G. MELVILL JONES; “ERRONEOUS PERCEPTION OF
VERTICAL MOTION B8Y HUMANS SEATED IN THE UPRIGHT POSITION",
1973.

OGDEN, FRANK We, QUITMAN W, JONES AND HAROLD R. CHAPPELL:
“DISORIENTATION EXPERIENCES OF ARMY HELICOPTER
PILOTS™, 1969.

PETTYJONN, FRANK S.o HEBER D« JONES, JOSEPH C. OENNISTON, JOHN
Co XELLIHER ANO LLOYOD A. AXERS; "LEFT ANTERIOR HEMIBLOCK
(LAM) = OIAGNOSIS AND AEROMEDICAL RISK™, 1977,

ROSCOE, SeN.; “AVIATION PSYCHOLOGY"™, 1980.

SCHERER, H. AND G. FRONLICH; "“REACTIONS TO CORIOLIS STIMULATIONS
ANO POSTROTATORY ENG-RESPONSE: A STUOY ON PILOT~
CANOTIOATES aAND PILOTS.™, 1972,

STAVE, A.Me; "EFFECTS OF WHELICOPTER NOISE ANO VIBRATION ON
PILOT PERFORMANCE (AS MEASURED IN 4 FIXEO-BASE FLIGHT
SIMULATOR)™, 1973,

STAVE, ALLAN M,.; “THE EFFECTS OF COCKXPIT ENVIRONMENT ON
LONG-TERM PILOT PERFORMANCE", 1977.

STEAN, JOMN A.; "THE EFFECT OF FATIGUE ON VISUAL SEARCH
ACTIVITY®, 1972,
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TORMES, FELIX R, AND FRED E. GUEDRY; "DISORIENTATION PHENOMENA
IN NAVAL HELICOPTER PILOTS™, 1974,
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WOLF, JAMES D. ANO MIKE F. BARRETT; "IFR STEEP-ANGLE APPROACH:
EFFECTS OF SYSTEM NOISE AIRCRAFT CONTROL-AUGMENTATION
VARIABLES", 1970.

i
e e

T

SEE ALSO:

BERLINER, DANIEL S. (8.1}

b
=
3

3.9 COCKXPIT LIGHTING
DAUMIT, RICHARD H. AND JAMES B. KIESEL; "COBRA WINDOW DESIGN
ANALYSIS NOEGLARE CANOPY DESIGN", 1974.

GUNDLING, OAVID R. AND FRED WHITE JUR.; "CANOPY SUN GLINT
EVALUATION AND DISPLAY STANDAROS"™, 197S5.

JOHNSON, NEIL A. ANO ALAN M. POSTON: *“A COMPARISON OF RED AND

WHITE COCKPIT LIGHTING UNOER QUASI-OPERATIONAL
CONOITIONS™, 1976,

LEEBECK, H.Je AND E. ELLENS; "FLIGHTOECX ILLUMINATION FOR
MELICOPTERS", 1976.

MORROW, T.He JR.; “DEVELOPMENT STUOY FOR A VFR HELIPORT
STANOARD LIGHTING SYSTEM™, 1970.

PICCIONE, ODINO; “MHELICOPTER CANOPY INTERNAL REFLECTION 4
INVESTIGATION", 1979, }

STOWELL, HARRY R, AND ALAN M. POSTON; "UsS. ARMY HUMAN J
ENGINEERING LABORATORY HELICOPTER COCKPIT LIGHTING STUODY.
PHASE I, AN EVALUATION OF CURRENT AND POTENTIAL INSTRUMENT
PANEL LIGHTING TECHNIQUES FOR USE IN 4RMY HELICOPTERS™, 197w,

STROCK, RICHARO R.; "STUOY TO ASSESS COCKPIT INDICATOR MARKING
AND LIGHTING REQUIREMENTS OF U.S. ARMY HELICOPTERS™, 1976.

SEE ALSO:

AGARD (3.3)

- : 3.10 INFORMATION TRANSFER

- JARNES, JOHN A,; “TACTICAL UTILITY HELICOPTER INFORMATION
TRANSFER STUDY"™, 1970,

-@
3.11 PLANNING
DARCOM;: "BASE TECHNOLOGY PROGRAMS RELATED TO BATTLEFIELD SYSTEMS
FYSQ ANO FYS8L1”, 1977,
-. UeSe ARMY RELO COMMAND: “ARMY AVIATION ROTCE PLAN™, 1979,
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4. PROCEDURES/TACTICS

%.1 NAP=QF-THE-EARTH (NOE) FLIGHT

AGARD; "THME GUIDANCE AND CONTROL OF HELICOPTERS AND
V/STOL AIRCRAFT AT NIGHT ANO IN POOR VISIBILITY®, 1979.

ARMY ELECTRONICS COMMAND FORT MONMOUTH NoJo.; "LOW LEVEL NIGHT
OPERATIONS STUDY™, 1974,

BERLINER, OANIEL S.; "CREW REST ANO NAP-OF-THE-EARTH FLYING"™,
197S.

FINEBERG, MICHAEL L., DAVIO MEISTER AND JOHN P. FARRELL:
“NCE NAVIGATION. AN OVERVIEW OF ARI EXPERIMENTS.,
1976,

GAINER, CHARLES A. AND DENNIS J. SULLIVAN; “AIRCREW TRAINING
REQUIREMENTS FOR NAP-OF~THE-EARTH FLIGHT™, 1976,

ISGR1G, FREDERICK A. AND PAUL R. BEST JR.; "NIGHT NAP ~OF -
THE~EARTH FLIGHT TRAINING®, 1973,

JOHNSON, NEIL Ao, WILLIAM QEBELLIS, ANTHONY ANTENUCCI AND
CLARENCE FRY; “DYNAMIC EVALUATION OF ABSOLUTE ALTIMETER
CONFIGURATIONS®™, 1975,

LEVIS, ReEey WoOo DE-LA-RIVIERE AND D.M. SUEENEY; "DUAL VERSUS
SOLO PILOT NAVIGATION IN HELICOPTERS AT LOW LEVEL™, 1968,

SELF, WERSCHEL Co: “VERY LOW ALTITUDE DETECTION OF SMALL
STATIONARY TARGETS AT VERY SLOW SPEEDS: A SIMULATION
USING STRIP PHOTOGRAPHY™, 1972.

SEE ALSO: K

ANDERSON, DAVID B, (3.8) ‘ i

1

SEE SECTION 6.3

$e2 AIR COMBAT

1
GARZA, FRANX D.: "FIGMTER FORCE TRAINING FOR THE EUROPEAN q
L SCENARIO®, 1977,
éf LYON, DON A.; “THE FOAWARD AIR CONTROLLER: 1§ HE A4 VIABLE
%Q FACTOR IN CENTRAL EUROPE?"™, 1977.
L.
~q POLK, DeNo; "A OISCRIMINANT ANALYSIS OF PILOT PERFORMANCE
s PREDICTION AND SELECTION FOR AIR-TO-AIR COMBAT™, 1979.
- PHILLIPS, RICHARD L.; "AIR TO AIR WELICOPTER COMBAT (USHC
e MELLCOPTERS VERSUS RUSSIAN HINDI™, 1979,
o V000, BARRY K,; “"WILL AGGRESSOR SQUADRONS BE NEEDED IN THE
" o FUTURE?®, 1979,
' q
e
o 9.3 AIR-TO-GROUND TACTICS
" AGARD; "AIR TO GROUND TARGET ACQUISITION®™, 1972.
4
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DANTEL, JAMES E. JR.; "WILL THE ATTACK FIGHTER FULFILL THNE
ARMY®*S CLOSE AIR SUPPORT REQUIREMENTS?™, 1972.

ROSS, GEORGE A.; ™IS A CHANGE IN THE TACTICAL TRAINING
OF MARINE CORPS ATTACK MELICOPTER PILOTS ESSENTIAL TO
PERFORM THE ANTI-ARMOR MISSION?™, 1977,

WARNICK, WILLIAM L., GARVIN O. CHASTAIN AND WILLIAM He TON;

"LONG RANGE TARGET RECOGNITION ANDO IOENTIFICATION OF
CAMOUFLAGED ARMORED VEHICLES™, 1979,

We% BATTLEFIELD MANAGEMENT
8.5 THREATS

AOMY FOREIGN SCIENCE AND TECHNOLOGY CENTER, CHARLOTTESVILLE
VA.; “ANTIAIRCRAFT DEFENSE HERALD. NUMBER 8, 1973.%,
197s.

ARMY FOREIGN SCIENCE AND TECHNOLOGY CENTER; “ANTIAIRCRAFT
DEFENSE HERALD. NUMBER 10, 1973.", 137s,

CLARK, GOROON M., DON C. HUTCHERSON AND DAVID C. BITTERS;
“THE MELICOPTER ROUTE SELECTION MODEL (OYNFLITED™,
1976

PABON, RUDOLPH J,, ROBERT A. OAVISON ANO WILLIAM I, PARKS;
“ANALYSLIS OF PHASE I3A OF FIELD EXPERIMENT w3.8%,
1976. (GROUND TO AIR VISUAL OETECTION)

REITZ, RICHARD Go.; "AN ANALYSIS OF SMOXKE TRANSMITTYANCE
MEASUREMENTS ANO TECHNIQUES™, 1977.

4.6 WEATHER OPERATIONS

OOWDEN, DONALD Jo ANO THEOOORE E. ANGLE; "UH-1H INSTRUMENT
FLIGHT, TURBULENCE, AND ICING TESTS™, 1971.

ET2EL, GREGORY A.M,, SYDNEY E. GURLEY, JOHN L., BARBAGALLO

AND CLARK £. LOVRIEN JR.; “CAYEGORY Il ARCTIC TESTS OF
THE MM=53C HELICOPTER™, 1971.

8.7 INFLIGHT REFUELING

8.8 INSTRUMENT TRAINING

ARMY AVIATION TEST BOARD, FORT RUCKER,ALA; “MILITARY POTENTIAL
TEST OF THE MODEL PA23-2508 FIXED-WING INSTRUMENT
TRAINER"™, 1968,

}

ARmY AVIATION TEST BOARD; "MILITARY POTENTIAL VEST OF

e THE MODEL 85S=-8 FIXED-WING INSTRUMENT TRAINER™, 1968,

A

ARNY AVIATION TEST B0ARD; "MILITARY POTENTIAL TEST OF TME
MODEL 3101 FIXED WING INSTRUMENT TRAINER", 1960,

L X AR
A AN L
@
el o e

ARMY AVIATION TEST BOARD; "“ILITARY POTENTIAL TEST OF THE
MODEL S008 FIXED-WING INSTRUMENT TRAINER"™, 1968,

[fZ CARO, PAUL We; "AN INNOVATIVE INSTRUMENT FLIGHT TRAINING
- PROGRAN™, 197},
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DEMAIO, JOSEPH, STANLEY PARKINSON, BARRY LESHOWITZ AND JOHKN
CROSBY; “"VISUAL SCANNING: COMPARISONS BETWEEN
STUOENT AND INSTAUCTOR PILOTS™, 1976,

HARRIS, Rels SRe; "PRELIMINARY INVESTIGATION OF PILOT
SCANNING TECHNIOQUES OF OIAL POINTING INSTRUMENTIS®, 1979.

ISLEY, ROBERT N., EOWARD J. WMILLER AND WILLIAM D,

SPEARS; "DEVELOPMENT OF A COURSE OUTLINE FOR TRAINING
UHIFS INSTRUMENT INSTRUCTOR PILOTS™, 1979,

HASBROOK, A.He AND P.G. RASMUSSEN; “IN-FLIGHT PERFORMANCE
OF CIVILIAN PILOTS USING MOVING-GIRCRAFT AND MOVING
HORIZON ATTITUDE INOICATORS™, 1973,

KELLY,y JeRep FeRos NIESSEN, JoJ. THIBODEAUX, K.R. YENNI AND
JeFe GARREN, JR.; “FLIGHT INVESTIGATION OF MANUAL AND
AUTOMATIC VTOL DECELERATING INSTRUMENT APPROACHES AND
LANJINGS™, 1976,

WINN, ALBERT L., WARREN E. GRIFFITH II. AND CARL F. MITTAG;
“INSTRUMENT FLIGHT-<-EVALUATION OH-6A HELICOPTER.

PART 1™, 1973,

WOLF, JAMES D.; "DISPLAY AND RELATED SYSTEM REQUIREMENTS FOR
IFR STEEP APPROACH", 1972.

SEE ALSO:

ROSCOE, SeN. (3.8

4.9 OTHER

DEPARTMENT OF ARMY HEAOQUARTERS; “EMPLOYMENT OF ARMY AVIATION
UNITS IN A HIGHM THREAT ENVIRONMENT, FM 90-1%, 30
SEPTEMBER 1976,

DEPARTMENT OF ARMY MEBDQUARTERS, WASHINGTON D.C.; “ATTACK
HELICOPTER OPERATIONS, FM 17-50", 1 JULY 1977,

§, TRAINING METHOODS

Sel ADAPTIVE TRAINING

CARO, PAUL We JR;: “ADAPTIVE TRAINING. AN APPLICATION TO FLIGHT
SIMULATION™, 1979,

ACGRATH, JAMES Jo AND DOUGLAS H. HARRIS:; “ADAPTIVE TRAINING™,
1971,

INO AUTHOR ON ABSTRACT); "“WHERE LESS IS MORE"™, 197S.

S.2 COMPUTER AIDED INSTRUCTION (CAD)

FEURZELIG, WALLACE; "AUTOMATED INSTQUCTIONAL MONITORS FOR
COMPLEY OPERATIONAL TASKS. FINAL REPORT™, 1971.

SMERRON, GENE To.; "COMPUTERS IN MILITARY TRAINING", 197S.
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SILVERN, LEONARD C.; "PROGRAMMED INSTRUCTION ANO COMPUTER-
ASSISTED INSTRUCTION=-~HOW THEY CAN BE USED
EFFECTIVELY IN OUR TRAINING PROGRAMS", 1967.

Se¢3 PERFORMANCE MEASUREMENT

ARMSTRONG, RICHARD N., MARK A, HOFMANN, MICHAEL G. SANDERS,
LEWIS W, STONE AND CHARLES A. BOVEN; “PERCEIVED VELOCITY
ANO ALTITUDE JUOGMENTS DURING ROTARY WING AIRCRAFT FLIGHT"™,
197S.

BILLINGSy CeEoy ReJo GERKE,) RoCo CHASE AND JoJo EGGSPUEHLER;
"STUOLIES OF PILOTY PERFORMANCE: III. VALIDATION OF
0BJECTIVE PERFORMANCE MEASURES FOR ROTARY~-WING AIRCRAFT®,
1973.

BJORKLUND, JOHN F. ANDO RICHARD We SHELDON: "PURSUIT ROTOR
PERFORMANCE, 1. EFFECTS OF REINFORCING THE LONGER
INTERVALS OF CONTINUOUS TRACKING WITHIN EACH TRIAL™, 1966.

CARO, PAUL W, JR, AND ROBERT N, ISLEY; "CHANGES IN FLIGHT
TRAINEE PERFORMANCE FOLLOVWING SYNTHETIC HELICOPTER
FLISHT TRAINING™, 1966,

CARO, PAUL W. JR,; "FLIGHT EVALUATION PROCEDURES AND
QUALITY CONTROL OF TRAINING®, 1968.

DEES, JAMES M. AND PAUL L. DUFILHO; "MULTIVARIATE EXTRA-
POLATION OF TRAINING PERFORMANCE.", 197S.

DEPUYTY CHIEF OF STAFF FOR RESEARCH ODEVELOPMENT AND ACQUISITION
CARMY) WASHINGTON DeCo; ™AIRCREW PERFORMANCE IN ARMY
AVIATION. PROCEEDINGS OF A CONFERENCE THAT
NOVEMBER 27-29,1973 AT THE U.S., ARMY AVIATION CENTER,
FORT RUCKER, ALABAMA"™, 1973.

HENRY, PETER M. AND EDWAROD Jo. ENGELKEN; "A LASER-GENERATED
VISUAL OISPLAY AND TRACKING TASK FOR A LINK GAT-)
FLIGHT TRAINER", 197«,

LEVIS, MeF. AND How. MERTENS; “PILOT PERFORMANCE OURING
SIMULATED APPROACHES ANO LANDINGS MADE WITH VARIOUS
COMPUTER~GENERATED VISUAL GLIDEPATH INDICATORS™, 1979.

PROPHET, WALLACE W,; "PERFORMANCE MEASUREMENT IN HELICOPTER
TRAINING AND OPERATIONS™, 1972,

ROSCOE, STANLEY N.; “ASSESSMENT OF PILOTAGE ERROR IN AIRBORNE
AREA NAVIGATION PROCEDURES™, 197s,

SHIPLEY, SRIAN D. JR.; “LEAANING APTITUDE, ERROR TOLERANCE,
AND ACHIEVEMENY LEVEL AS FACTORS OF PERFORMANCE IN &
VISUAL-TRACKING TASK™, 1979,

SMITH, JAMES F. AND WILLIAN Go. MATHENY; “CONTINUATION
VERSUS RECURRENT PILOT TRAINING™, 1976.
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STAVE, ALLAN M,; "THE EFFECTS OF COCKPIT ENVIRONMENT OV
LONG=-TERM PILOT PERFORMANCE"™, 1977,

SEE ALSO:
MENNESSEY, FOBERT T. (6.1)

ROSCOE, S.N. (3.8)
S.4 TRAINING MANUALS
DEPARTMENT OF ARMY; “AIRCREV TRAINING MANUAL--UTILITY

HELICOPTER, 2ND ORAFT, TC1~-135%", OCTOBER 1978.

OEPARTMENT OF ARMY: “AIRCREW TRAINING MANUAL--ATTACKX
HELICOPTER, 2NO ORAFT, TC1-136", OCTOBER 1978.

DEPARTMENT OF ARMY; "AIRCREW TRAINING MANUAL-~CARGO
HELICOPTER, 2ND ORAFT, TC1~139", OCTOBER 1978.

DEPARTMENT OF ARMY; "AIRCREW TRAINING MANUAL--SURVEILLANCE
AIRCRAFY, 2ND ORAFT, TCl-1%4", OCTOBER 1978.

OEPARTMENT OF ARMY; “AIRCREW TRAINING MANUAL--UTIILITY
AIRPLANE, TCl-145", OCTOBER 1978,

6. TRAINING DEVICES

< 6.1 SIMULATORS

P

;J"- AOAMS, GERALD Mo; "FLIGHT SIMULATOR TRAINING (A BIBLIOGRAPHY

b WITH ABSTRACTSI™, 1975. .

- ADAMS, GERALD H.; "FLIGHMT SIMULATOR TRAINING (A BIBLIOGRAPHY

h@- WITH ABSTRACTSI™, 1976,

L ADAMS, GERALD M.; "FLIGHMT SINULATOR TRAINING. VOLUME 1.

L 1964-1973 (A BIBLIOGRAPMY WITH ABSTRACTSI®, 1977,

- _7-

L ADAMS, GERALD Me; "FLIGHT SIMULATOR TRAINING. VOLUME 2.

L‘ﬁ 1978-1977 (A BISLIOGRAPHY WITH ABSTRACTSI", 1977,

J!. ADANSON, JAMES CRAIG; "A MELICOPTER SIMULATOR STUDY OF CONTROL

= DISPLAY TRADEOFFS IN A DECELERATING APPROACH™, 1977.

™. -

. ALBION, VICHOLAS, JOMN R. LEET AND P. AUSTIN MOLLENKOFF;

.. “GROUND-BASED FLIGMT SIMULATION OF THE CH-47C

- MELICOPTER™,, 1969,

Y ANODERSON, P.A, AND M.L. TOIVANEN: “DISPLAY AND SYSTEM ‘
s REQUIREMENTS FOR LOW-VISISILITY FORMATION FLIGHT: |
- SUMMARY OF RESULTS™, 1972. \
.‘-,;- i
P' - !
- ‘
-
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ARMY AVIATION CENTER; “COST AND TRAINING EFFECTIVENESS
ANALYSIS (CETA) OF THE CH~47 FLIGMT SIMULATOR (CHYTES)I™,
1976.

ARMY TEST ANO EVALUATION COMMAND ABEROEEN PROVING GROUND MO.;
“TRAINER FLIGHT SIMULATION™, 1971,

ARMY TRAINING AND DOCTRINE COMMAND FORT MONROE VA.; "TRAINING
DEVELOPMENT STUDY DIRECTIVE: COST AND TRAINING
EFFECTIVENESS ANALYSIS (CETA) OF THE AH-1 FLIGHMT AND
WEAPONS SIMULATOR (AMLIFS)™, 1977, T

ARMY TRAINING DEVICE AGENCY ORLANOO FLORIDA;: "ARMY AVIATION
FIVE YEAR FLIGHT TRAINING SIMULATION OEVELOPMENT AND
MANAGEMENT PLAN, FISCAL YEARS 1976-1980", 1975,

BELSTERLING, C.A., R.C. CHOU, E.G. DAVIES AND K.C. TSUI:
“FEASIBILLITY AND CONCEPT STUDY YO CONVERT THE NASA/AMES
VERTICAL MOTION SIMULATOR TO A MELICOPTER SIMULATOR™,
1978.

SITNER, MoEe; “INVESTIGATION OF MOTION BASE ORIVE TECHNIQUES™,
1978,

BROWN, JOHN Le; “VISUAL ELEMENTS IN FLIGHT SIMULATION®, 197S.

CAE ELECTRONICS LTO. MONTREAL (QUEBEC?; “TRAINER PERFORMANCCE
SPECIFICATION FOR THE AH-64 HELICOPTER FLIGHT AND WEAPONS
SIMULATOR DEVICE 28%0", 1977.

CALLANy WeMey JoA. HOUCK AND DoJo OICARLO; "SIMULATION STUOY
OF INTRACITY HELICOPTER OPERATIONS UNDER INSTRUMENT
CONODITIONS TO CATEGORY 1 MINIMUMS™, 1974,

CAROy PAUL ¥W. AND OTHERS; "DETERMINING TRAINING DEVICE
REQUIREMENTS IN FIXED WING AVIATOR TRAINING™, 1972.

CARO, PAUL W., ROSERT N. ISLEY AND ORAN 8, JOLLEY; "MISSION
SUITABILITY TESTING OF AN AIRCRAFT SIMULATOR®, 197S.

CARO, PAUL W. AND OTHERS; "RESEARCH ON SYNTHETIC TRAINING:
DEVICE EVALUATION AND TRAINING PROORAM OEVELOPMENT"™, 1973,

CARO, PAUL W.; "SOME CURRENT PROBLEMS IN SIMULATOR DESIGN,
TESTING ANO USE™, 1977,

CARO, PAUL ¥. AND OTHERS; “THE CAPTIVE HELICOPTER AS A TRAINING
DEVICE: EXPERIMENTAL EVALUATION OF A CONCEPT. TECHNICAL
REPORT 68-9.", 1968.

DEHL, ALAN £. AND LEONARD €. RYAN; “CURRENT SIMULATOR
SUBSTITUTION PRACTICES IN FLIGHT TRAINING™, 1977,

ERWIN, OONALD E€,; "PSYCHOLOGICAL FIOELITY IN SIMULATED
WORK ENVIRONMENTS™, 1978.

SERATHEWOML, SIEGFRIED Jo; "FIDELITY OF SIMULATION AND
TRANSFER OF TRAINING: A REVIEW OF THE PROBLEM™, 1969,

MABERCOM, GUY E. JR.; “FLIGHT SIMULATOAR TRAINING. VOLUME 2.
1974~=JANUARY 1978 (A BIBLIOGRAPHY WITH ABSTRACTS)™, 1978.

HABERCOM, GUY E. JR.; "FLIGHT SIMULATOR TRAINING. VOLUME 2.
1974=FEBRUARY 1979 (& BIALIOGRAPHY WITH ABSTRACTSI™, 1979,

MABERCOM, GUY €. JR.; “FLIGHT SIMULATOR TRAINING. VOLUME 2,
197u~FEBRUARY 1980 (CIVATIONS FROM THE NTIS DATA BASE"™,
1960.
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TABLE E-2 (Continued)

HENNESSEY, Q0BERT T., STEVE F. BARNEBEY, ROIX L. HOCKENBERGER
AND OONALD VREULS; “DESIGN REQUIREMENTS FOR AN
AUTOMATED PERFORMANCE MEASUREMENT AND GRADING SYSTEM
FOR THE UM=1 FLIGHT SIMULATOR"™, 1979.

HMERALD, GOROON L.; “COMPUTER-GENERATED DISPLAYS ADOED TO
HELICOPTER OPERATIONAL TRAINER”, 1977,

HOLMAN, GARVIN L.; "TRAINING EFFECTIVENESS OF THE CH-87
FLIGHT SIMULATOR™, 1979.

HOUCK, Johey BeRe ASHWORTM AND D.R. BAKER; "APPLICATION OF A
MELICOPTER MATHEMATICAL MOODEL TO THE LANGLEY OIFFERENTIAL
MANEUVERING SIMULATOR FOR USE IN A HELICOPTER/FIGHTER
EVASIVE MANEUVER STUOY”, 1976&.

HOXIE, STEPHEN SANOERS; "THE IMPLEMENTATION OF A FIXED BASE
HELICOPTER SIMULATOR IN THE INVESTIGATION OF AN AUTOMATIC
SCAN SYSTEM®™, 1974,

HUOOLESTON, H.F. AND J.M. ROLFE; “BEMAVIORAL FACTORS
INFLUENCING THE USE OF FLIGHT SIMULATORS FOR VRAINING®,
1971.

HAMMERTON, Mq; "FACTORS AFFECYING THE USE OF SIMULATORS FOR
TRAINING™, 1966,

ISLEY, ROBERT N., WINON E. CORLEY AND PAUL W. CARO; “THE
DEVELOPMENT OF U.S, COAST GUARD AYIATION SYNTHETIC
TRAINING EQUIPMENT AND TRAINING PROGRAMS™, 1974,

ISLEY, ROBERT N. AND EOWARD J. MILLER; “THE ROLE OF
AUTOMATED TRAINING IN FUTURE ARMY FLIGHT SIMULATORS"™, 1976,

JACOBS, ROBERT S., ROBERY C, WILLIGES AND STANLEY N. ROSCOE:
“SIMULATOR MOTION AS A FACTOR IN FLIGHT-OIRECTOR DISPLAY
EVALUATION", 11973.

JULLEY, ORAN B, AND PAUL W. CARO JR.; ™A DETERMINATION OF
SELECTED COSTS OF FLIGHT AND SYNTHETIC FLIGHT TRAINING",
1973.

JOLLEY, ORAN B., ROBERT N, ISLEY ANO EDWARD Je. MILLER;
"TRAINING PROGRAMS FOR THE SYNTHETIC FLIGHNT TRAINING
SYSTEM™, 197S.

& KESLER, OON F.y, ALLEN Y. MURAKOSHI AND JOMN B, SINACORI:
b “FLIGHT SIMULATION OF THME MOOEL 347 ADVANCED TANDEM-
F”_ ROTOR MELLICOPTER ™, 197w,

:-'-- KOMANSKI, WoeNo ANO R E. PICTON; “TRAINING SITUATION ANALYSIS
T FOR THE ADVANCE MELICOPTER FLIGHT TRAINING PMASE™,

F‘.:‘_ 197%.

r®

oo MCGRATH, JAMES Jo; "THE USE OF WIODE-ANGLE CINEMATIC SIMULATORS
R IN PILOT TRAINING™,, 1973.

- MCGREGOR,y OeMoe; "FLIGHT ASSESSMENT OF A VARIABLE-STABILITY
- HELICOPTER FOR STOL SIMULATIONS ANO EVALUATION OF THE
INFLUENCE OF SEVERAL LATERAL-OIRECTIONAL STABILITY
OERIVATIVES™, 1969,

MILLELLT, R, JOSEPH AND JOHN F. O°CONNER; ™A METHOO FOR
CETERMINING A CONCEPTUAL SOLUTION TO ENSURE 301", 1970.

MILLER, RALPH L.; "TECHMNIQUES FOR THE INITIAL EVALUATION OF
FLISHT SIMULATOR EFFCTIVENESS™, 197s.
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MORAN, W.P.; "“THE USE OF SIMULATION TO PROMOTE SAFETY AND
ECONOMY IN FLYING TRAINING™, 19TI1.

ORTNER, ANTHMONY JOSEPH; ™A PROPOSED FLIGHT SIMULATOR TECHNOLOGY
PROGRAM™, 197S.

PARRISH, ReVey Joh, HOUCK AND D.Je MARTIN JR.
“EMPIRICAL COMPARISON OF A FIXED-BASE ANO A MOVING-8ASE
SIMULATION OF A HELICOPTER ENGAGED IN VISUALLY CONDUCTED
SLALOM RUNS*™, 1977,

PARSONS, NORMAN w,; "CARMONETTE IV ANO CARMONETTE V", 1972.

PITT, DALE M.; “ARMY MHELICOPTER FLIGHT SIMULATION. A RESEARCH
AND DEVELOPMENT TOOL FOR THE FUTURE™, 1978.

PROPHET, WALLACE W. AND PAUL W. CARO; “SIMULATION AND AIRCREW
TRAINING ANO PERFORMANCE", 1974,

SHAUGBHNESSY, JeDey ToeNs, OEAUX AND K.R, YENNI; “DEVELOPMENT AND
VALIDATION OF A& PILOTED SIMULATION OF A HELICOPTER AND
EXTERNAL SLING LOAD", 1979.

SMEPHERD, PeBoe; "HWEAT RECLAMATION FROM FLIGHT SIMULATORS",
1980.

SINACORI, JOHN B.; "APPLICATION OF THE NORTHROP ROTATIONAL
SIMULATOR TO NELICOPTERS AND V/STOL AIRCRAFT (USER'S GUIDES™,
1970.

SINACORI, JOHN B.; "A STUDY OF V/STOL GROUND-BASED SIMULATION
TECHNIQUES”, 1970.

SINGER CO. SUNNYVALE CA. LINX OIV.; “AOVANCED OIGITAL SIMULATOR
SYSTEM (ADSS)I™, 1978.

SMITH, ROBEPT OALE; "A SYSTEMS APPROACH TO INTEGRATING
THE H=46 OPERATIONAL FLIGHT TRAINER (OFT) DEVICE 2-F1178
INTO THE H-46 FLIGHT TRAINING PROGRAM", 1979.

THOMAS, G. TERRY ANDO ROBEAT L. JONES; "ODESIGN OF AN OFF-AXIS
VIDE FIELO-OF-VIEW VISUAL DISPLAY SYSTEM FOR FLIGHT
SIMULATORS", 1979,

TON, WILLIAM Hey PETER W. HEMINGWAY AND GARVIN Do CHASTAIN;
“FURTMER STUDY OF TARGET HANDOFF TECKL-IQUES™, 1979,

TOOMEPUU, JURI; “ARMY FLIGHT SIMULATOR PROGRAMS FROM THE
USER'S VIEWPOINT®, 1976,

TOOMEPUU, JURI; “TEST AND EVALUATION OF THME ARMY'S CH-W7
HELICOPTER FLIGHT SIMULATOR™, 1977,

TSOUBANOS, CHRIS ANO ROBERT COVINGTON; “PREFLIGHT TEST

SIMULATION OF SUPERIMPOSED INTEGRATEDO TRAJECTORY ERROR
DISPLAYS™, 197w,
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JEITZ4AN, DONALD 0., MICHAEL L. FINEBERG AND GEORGE L. COMPTON;
“EVALUATION OF A FLIGHT SIMULATOR (DEVICE 2824)
FOR MAINTAINING INSTRUMENT PROFICIENCY AMONG INSTRUMENT-
QATED ARMY PILOTS™, 1976,

wHEAT, LUTHER WILLIAM; ™A COMPARISON OF OPTIMAL CONTROL THEORY
PREQICTIONS WITH ACTUAL PILOT PERFORMANCE IN A HELICOPTER
LONGITUDINAL TRACKING TASK™, 197S,

4TLCOCK, T.; A PILOTED FLIGHT SIMULATION OF THE WESTLAND LYNX®™,

1976,

JILSON, LYMAN F. AND JOHN YANDERHORN; "ASPECT SIMULATION DESIGN
REPORT (PHASE III: FOR ASW AIRCRAFT®, 1967.

YOOMER, C. AND O. CARICO; "“A PROGRAM FOR INCREASED FLIGHT
FIDELITY IN HELICOPTER SIMULATION", 1977,

JOOMER, Cowe AND R.L. NILLIAMS; “ENVIPONMENTAL REQUIREMENTS

FOR SIMULATED HELICOPTER/VYOL OPERATIONS FROM SMALL
SHIPS AND CARRIERS"™, 1978.

YEENO, R« ANO D. CARICO; ™A PROGRAM FOR DETERMINING FLIGHT
SIMULATOR FIELD-OF~-VIEW REQUIREMENTS™, 1978.

SEE ALSO:
ARMY AVIATION TEST BOARD (4.8)-~FOUR ARTICLES

CARO, PAUL W. JRe (5.3)~=FIRST ARTICLE 8Y AUTHOR
HENRY, PETER He (5.3)

LEWIS, M.Fe. (5.3)
6.2 PROCEDURE TRAINERS
6.5 NOE TRAINING DEVICE

BYNUM, JAMES A,; “SUITABILITY EVALUATION OF THE FORT BENNING
NOE TRAINER™, 1978.

ERWIN, DONALD E.; "THE IMPORTANCE OF PROVIDING STEREOSCOPIC
VISION IN TRAINING FOR NAP-OF-THE-EARTH FLIGHT", 1979.

HARMAN, JOAN; "EVALUATION OF THE BESELER CUE/SEE AS A
SUBSTITUTE FOR THE L-w ANALYST PQOJECTOR FOR MITAC

1, 1978,

WELP, D.dey AeSe CHACE AND F.A, TIETZEL; “FEASIBILITY OF &
NAP=OF -VHE-EARTH TRAINER USING A QH-500 REMOTELY PILOTED
MELICOPTER ANO SYNTHETIC FLIGHMT TRAINING SYSTEM®™,

1975,

6.% EYE-SAFE LASER

6.5 VIDEO TAPE REPLAY
(SEE 6.1

262

T T

PPN

PV

VORI S PIURNTIONFLNG Ve

b addhabtinlh




e e T TN IR IN—————5——w ap——Y " " ———

TABLE E-2 (Continued)
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7.1 SELECTION

ALLISOH, Sele; "™THE PILOT TRAINING STUDY: A COST-ESTIMATING
MODEL FOR UNDERGRADUATE PILOTY TRAINING®™, 1969.

ARMY AVIATION CENTER, FT. RUCKER ALA; "FLIGHT APTITUDE
SELECTION TEST (FAST) INFORMATION PAMPHLET®, (2 COPIES).,

ARMY AVIATION SCHOOL, FT. RUCKER ALA; “PROCEEDINGS OF THE
ARMY AVIATION INSTRUCTOR®S CONFERENCE™, 1968.

ANDERSON, DAVID O, AND WILLIAM V. HAGIN; "WHAT®S NEW ON
THE TRAINING HORIZON™, 1971.

APMY MILITARY PERSONNEL CENTER ALEXANDRIA VA..;
“AVIATION WARRANT OFFICER PROGRAM AND ENLISTED AVIATOR
STUdv™, 1977,

BOYLES, WILEY R.; “BACKGROUND ANO SITUATIONAL CONFIODENCE;
THEIR RELATION TO PERFORMANCE EFFECTIVENESS", 1988.

BOYLES, MWILEY R.; “MEASURES OF REACTION TO THREAT OF PHYSICAL
HARM AS PREDICTORS OF PERFORMANCE IN MILITARY AVIATION
TRAINING", 1969

BOYLES, WILEY R, ANO JAMES L. WAHLRERG; "PREQICTION
OF ARMY AVIATOR PERFORMANCE: DESCRIPTION OF A DEVELOPING
SYSTEM™, 1971.

3ROWN, EMMA E.; "ABSTRACTS OF BEHAVIORAL SCIENCE
RESEARCH LABS RESEARCH PUBLICATIONS, FY 1969",
1969.

CHILDS, JERRY M.; “DEVELOPMENT OF AN OBJECTIVE GRADING SYSTE™
ALONG WITH PROCEDURES AND AIOQS FOR ITS EFFECTIVE IMPLE-
MENTATION IN FLIGHT™, 1979.

CILEY, COLIN O. JR. ANO GEORGE E. LONG; ™“DEVELOPMENT OF
UNIT TRAINING AND EVALUATION TECHNIQUES FOR COMSAT-READY
HELICOPTER PILOTS: TASK 2. ASSESSMENT OF ARTEP AND ATH
TRAINING OBJUECTIVES ANO REQUIREMENTS FOR MAINTAINING

OPERATIONAL READINESS", 1979.

CONKLIN, GORDON C., PAUL W. CARO JR. AND VICTOR J. BUTTNER;
“APPLICATIONS OF TRAINING RESEARCH IN ARMY PILOT TRAINING
DEVICES"™, 1968,

COOK, Jowa; "THE PILOT TRAINING STUDY: PRECOMMISSIONING
TRAINING™, 1969,

CRANFORD, MEREOITH P, AND OTHERS; "HUMRRO RESEARCH IN TRAINING
TECHNOLOGY", 1970.

DAVENPORT, ROY K, AND OTNERS; "ENGINEERING SYSTEMS FOR
EDUCATION AND TRAINING, PROCEEODINGS OF THE 000-0E-
NSIA CONFERENCE {ARLINGTON VIRGINIA, JUNE 14-15,
19661, 1966,

DEES, JAMES We AND PAUL Lo DUFILHO; "MULTIVARIATE EXTRAPOLATION
OF TRAINING PERFORMANCE. TECHNICAL REPORT NO. 7S5-16",
1975.
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DEPARTMENT OF ARMY HEADQUARTERS; “SELECTION AND TRAINING
OF ARMY AVIATION OFFICERS, ARMY REGULATION 611-110",
20 JUNE 1972.

DEPARTMENT OF ARMY HEADQUARTERS; “SELECTION OF ENLISTED
VOLUNTEERS AND TRAINING AS AVIATION WARRANT OFFICERS,
ARMY REGULATION 611-85", 9 NOVEMBER 1971,

EASTYAN, ROBERT F, AND ROBERT L. MCMULLEN; "ITEM ANALYSIS
AND REVISION OF THE FLIGHT APTITUDE SELECTION TESTS",
1978.

EASTMAN, R.F. AND RoLo MCMULLEN; “THE CURRENT PREDICTIVE VALIDITY
OF THE FLIGHT APTITUDE SELECTION TEST®, 1978.

FERNANDEZ, RICHARD La; "ENLISTED SUPPLY IN THE 1980°S,
A RAND WQRXING DORAFT™, 1980.

FERNANDEZ, RICHARD L.; "FORECASTING ENLISTED SUPPLY:
PROJECTIONS FOR 1979-1980, A RAND NOTE", 1979.

GYB8BONS, ANOREW S. ANDO JONAH P. HYNES: "“SH-2F LAMPS INSTRUC-
TIONAL SYSTEMS DEVELOPMENT: PHASE I1.", 1978,

GROVES, XKENNETH J. AND JAMES C. SHELBURNE; "OFFICER TRAINING
AND SPECIALIZED EDUCATION"™, 1967.

HALL, EUGENE R.y PAUL We CARO JR., ORAN B. JOLLEY AND GILBERT
E. BROWN JR.; "A STUOY OF THE U.S. COAST GUARDO AVIATOR
TRAINING REQUIREMENTS™, 1969.

HERALD, SUSAN, JEROME BRESEE ANO DANN BERGMAN; "REVISING THE
SH=2F (LAMPS MXI) INSTRUCTONAL SYSTEM WITHIN THE
FRAMEWORK OF [NSTRUCTIONAL SYSTEMS DEVELOPMENT™, 1979,

MUMRRO; "FISCAL YEAR 1970 WORK PROGRAM FOR THE DEPARTMENT

OF THE ARMY; RESEARCH AND DEVELOPMENT IN TRAINING, MOTIVATION
AND LEBSQERSHIP", 1969,

HUMRRO; "FISCAL YEAR 1971 WwORK PROGRAM FOR THE DEPARTMENT
OF THE ARMY; RESEARCH AND DEVELOPMENT IN TRAINING,
MOTIVATION, ANO LEADERSHIP", 1970.

KAPLAN, HARRY:; “EVALUATION OF THE ARMY FIXED-WING APTITUOE
BATTERY IN SELECTION FOR ROTC FLIGHT TRAINING", 1968.

KENNEDY, Pode; “THE PILOT TRAINING STUDY: ADVANCED PILOT
TRAINING®™, 1969,

ANAPP, STANLEY Co.; "FAMILY HEALTH EDUCATION AND ITS PLACE
IN THE TRAINING OF STUDENT AVIATORS: A METHOD™, 1970.

LAVISKY, SAUL; ™HUMRRO RESEARCH AND THE ARMY®S TRAINING
PROGRAMS™, 1969,

LAYNE, T.Je AND P.,M, MORTON; "FLIGHT CREW TRAINING--A TOTAL
CONCEPT", 1971.

LITTLETON, LOIS; "THE PILOT TRAINING STUDY: & USER'S GUIOE
10 THE PILOT COMPUTER MODEL"™, 1969.

LONG, GEORGE E., COLIN 0. CILEY JUR., ROIK L. HOCKENBERGER AND
ETHLYN Ao GARLICHS; "OEVELOPHMENT OF UNIT TRAINING AND
EVALUATION TECHNIQUES FOR COMBAT-READY HELICQPTER PILOTS:
TASK 1. OEVELOPMENT OF AN INSTRUCTION PROGRAM FOR
INOLVIOUAL ANDO UNIT TRAINING WITW COMBAT-READY PILOTS™,
1979,
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MARCO, RUTH ANV, RICHARD F. BULL, RONALD L. VIOMAR AND BRIAN
D¢ SHIPLEY JR.; “ROTARY WING PROFICIENCY-BASED AVIATOR
SELECTION SYSTEM (PASS)I™, 1979,

MCAULEY, JOMN A, JR. AND BRAQLEY T. WHITE; "“CONSOLIOATION OF
HELICOPTER PILOT TRAINING™, 1976,

MO0Z, NeEe; "THE PILOT TRAINING STUOY: PERSONNEL FLOW AND THE
PILOT MODEL™, 1969.

ORLANSKY, JESSE; "THE ROT AND € PROGRAM OF THE DOO ON
TRAINING, FY 1977%, 1977,

PROPHET, NALLACE We; "U.S. NAVY FLEET AVIATION TRAINING
PROGRAM DEVELOPMENT™, 1978,

SCHMIOT, NOLAN W.; “SPECIALIZED UNDERGRADUATE NAVIGATOR
TRAINING FOR WJEAPONS SYSTEMS OFFICERS", 1978.

ZILIOLLI, ARMAND E.; "CRASH INJURY ECONOMICS: THE COSTS OF TRAINING
AND MAINTAINING AN ARMY AVIATOR", 197%1.

SEE ALSO:

POLK, Deve (4.2}
Te2 TRAINING ATTRITION

30YLES, WILEY R.; "BACKNGROUND AND SITUATIONAL CONFIDENCE:

THEIR RELATION TO PERFORMANCE EFFECTIVENESS™, 1968.

KING, Nowo. ANO E.E., EDODOWES; "SIMILARITIES AND DIFFERENCES
AMONG SUPERIOR, MARGINAL, AND ELIMINATED UNDERGRADUATE
PILOT TRAINING STUDENTS"™, 1976.

Te«3 VISUAL PERCEPTION

BVNUH'JOl.’ E.E. SHARI’, FoeAe SANBORN AND ¥W,.G. MATHENY
“TEST OF A MODEL OF VISUAL SPATIAL OQISCRIMINATION ANO
ITS APPLICATION TO HELICOPTER CONTROL", (9Tu.

BYNUMy, Joheoy EEo SMART, F.A. SANBORN AND H.G. MATHENY;
"TESTY OF A MOOEL OF VISUAL SPATIAL DISCRIMINATION AND
IT1S APPLICATION TO HELICOPTER CONTROL"™, 1973.

CROWDER, NoAoy JoA, BYNUM AND W,.Go MATHENY; "TEST OF a MODEL
OF VISUAL SPATIAL DISCRIMINATION ANO ITS APPLICATION
70O HELICOPTER CONTROL", 197S.

OEMAIO, JOSEPH, STANLEY R. PARXKINSON AND JOMN VvV, CROSBY;
“A REACTION TIME ANALYSIS OF INSTRUMENT SCANNING™, |978.

FREZELL, THOMAS Lo, MARK A, HOFMANN AND RICHARD E. OLIVER:
"AVIATOR VISUAL PERFORMANCE IN THE UM=-IH, STUDY 1.%, 1973.

FREZELL, THOMAS L., MARK A. NOFMAN AND RICHARD E. OLIVER;
“AVIATOR VISUAL PERFORMANCE IN THE UM-1H. STUOY II"™, 197S.

HENNESSY, ROBERT T, AND BAIL J. BORDEN; "COLOP PERCEPTION

IN THE TRANSITIONAL ZONES OF TRICOLOR GLIDE-SLOPE
INOICATORS (GSI*S)*, 1973.
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HOFFMANN, H.E. AND R.M. BUELL; "SOME TEST RESULTS ON THE
VISIBILITY OF O0BSTACLE AND HMAZARD BEACONS™, 1976.

MOFMANN, MAPK A,; AND YHOMAS L. FREZELL; "COMPARISON OF
GCULOMOTOR PERFORMANCE OF MONOCULAR AND BINOCULAR
AVIATORS DURING VFR NELICOPTER FLIGHT", 1977.

JORGENSEN, CHARLES C. AND NADEAN R. JONES; “MELICOPTER PILOT ,
DETECTION GF THE TWO OIFFERENT CAMOUFLAGED HAWK \
BATTERIES™, 1978, _ )

MARUYAMA, RICHARD T,; “VISUAL DETECTION OF ILLUMINATING
SURFACES",

NATIONAL ACADEMY OF SCIENCES-NATIONAL RESEARCH COUNCIL,
WASHINGTON, DeCe; “VYISUAL FACTORS IN TRANSPORTATION
SYSTEMS™, 1969.

SIMMONSy RONALD R.» KENT A. KIMBALL AND JAMIE J. DIAZ:;
“MEASUREMENT OF AVIATOR VISUAL PERFORMANCE ANO wORKLOAD {
DURING HELICOPTER OPERATIONS™, 1976,

STMMONS, RONALD Rey MICHAEL A. LEES AND KENT A, KIMBALL;

“VISUAL PERFORMANCE/WORKLOAD OF HELICOPTER PILOTS OURING
INSTRUMENT FLIGHT™, 1978,

SEE ALSO:

ROSCOE, S.N. (3.8)
7.% TRANSFER OF TRAINING

CARO, PAUL W.; "EQUIPMENT-DEVICE TASK COMMONALITY ANALYSIS
! AND TRANSFER OF TRAINING™, 1970.

CARO, PAUL W,; “TRANSFER OF INSTRUMENT TRAINING AND THE
SYNTHETIC FLIGHT TRAINING SYSTEM™, 1972,

DRAFT REPORT BY U.$S. ARMY AVIATION CENTER, FT, RUCKER ALA.;
“pROGRAM OF INSTRUCTION FOR IERW MULTI-TRACK™, MAY 1979.

GERATHEWOHL, SIEGFRIED J.; "FIDELITY OF SIMULATION AND
TRANSFER OF TRAINING: A REVIEW OF THE PROBLEM",
1969, ¢

PROPHMET, WALLACE W, AND ALTON W, BOYD; "DEVICE-TASK
FIDELITY AND TRANSFER OF TRAINING: AIRCRAFT COCKPIT
PROCEDURES TRAINING™, 1970,

JRIGHT, R0BERT H.; “RETENTION OF FLYING SXILLS AND REFRESHER
o TRAINING REQUIREMENTS: EFFECTS OF NONFLYING AN)
-@ PROFICIENCY FLYING"™, 1973,
SEE ALSO:

ROSCOE, S.N+ (3.8)

LI ]
y
BIPAFAANS/ 7%

PR
e e e e

v

_! 266

PUCSNBEIRY - 3

- - A P TV VL S S TG S S L - L




