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TASK ANALYSIS AND WORKLOAD PREDICTION FOR THE MH-47E MISSION
AND A COMPARISON WITH CH-47D WORKLOAD PREDICTIONS
VOLUME II: APPENDIXES A THROUGH N

INTRODUCTION

This two-volume report describes the methodology used to
conduct a comprehensive task analysis of the MH-47E mission and
the results of the analysis. Information provided by the MH-47E
mission/task/workload analysis was used to establish a data base
and to develop a computer model that predicts workload for the
MH-47E pilot and copilot. Assessments of workload produced by
the model are compared with the CH-47D baseline model to assess
the impact on workload of the high technology modifications made
in the MH-60K aircraft. The complete explanation of the Task
Analysis/Workload (TAWL) methodology for performing the mission/
task/workload analysis is contained in Volume I of this report.

Appendixes A through G present the results of exercising the
CH-47D workload prediction model and the task analysis of the MH-
47E mission scenario. The task/workload analysis and model con-
struction phases of the CH-47D are described in a report by
Bierbaum and Aldrich (1989). The graphs in Appendixes A and B
present the workload predictions for the pilot and copilot for
each of the 38 UN-60A mission segments. The graphs present the
total workload for each of the six components for all tasks the
crew member is performing during each half-second of the mission
segment. The diamond symbol at the end of each graph indicates
the average workload of the component for the segment,

Appendixes C through G present the results of the task
analysis of the MH-47E nission scenario:

¢ Appendix C summarizes the segments within each MH-47E
nission phase,

e Appendix D presents a list of the unigue MH-47E nmission
functions,

e Appendix E summarizes the MH-47E functions within each
mission segment,

¢ Appendix F presents a list of the unique MH-47E tasks,
and

e Appendix G presents the MH-47E Function Analysis Work-
sheets that summarize the workload data derived for each
unigue function.




The task analysis results were used in the construction of
the MH-47E workload prediction model. The workload rating scales
used in Appendix G are presented in Volume I, pages 21 and 22.

Appendixes H through N present the decision rules for con-
struction of the MH~47E workload prediction model and the results
from exercising the model. The information presented in Appen-
dixes H through K is as follows:

e Appendix H presents the MH-47E Function Summary
Worksheets,

e Appendix I presents the MH-47E Function Decision Rules
Worksheets,

e Appendix J presents the MH-47E Segment Summary
Worksheets, and

e Appendix K presents the MH-47E Segment Decision Rules
Worksheets.

The graphs in Appendixes L and M present the workload pre-
dictions for the pilot and copilot for each of the 15 MH-47E
mission segments. The graphs present the total workload for each
of the six components for all tasks the crew member is perforaming
during each half-second of the mission segment.

The MH~-47E and CH-47D segments and functions used for the
workload comparison are listed in Appendix N. The results of the
comparisons are presented in Volume I of this report.




APPENDIX A

CH-47D PILOT WORKLOAD PREDICTION GRAPHS

This appendix contains the workload prediction graphs
for the pilot for each of the 38 CH-47D segments. Each page
displays the predicted pilot workload for one segment using
six graphs, one for each workload component. The diamond at
the end of each graph indicates the average component

workload for the segment.
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Segment 05: Contour Flight
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Segment 36: FARP Procedures [NVG]
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Segment 37. Before Takeoff (FARP)
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Segment 38: Before Takeoff (LZ)(NVG)
Pilot - CH-47D
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APPENDIX B

CH-47D COPILOT WORKLOAD PREDICTION GRAPHS

This appendix contains the workload prediction graphs
for the copilot for each of the 38 CH-47D segments. Each
page displays the predicted copilot workload for one segment
using six graphs, one for each workload component. The
diamond at the end of each graph indicates the average
component workload for the segment.



Segment 01 Before Takeoff (Assembly Area)
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Segment 02: Takeoff (Assembly Area)
Copilot - CH-47D
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Segment 03: Before Takeoff (Assembly Area) [NVG]
Copilot - CH-47D
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Segment 04: Takeoff (Assembly Area) [NVG]
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Segment 05. Contour Flight
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Segment 06: Contour Flighi [NVG]
Copilot - CH-47D
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Segmeni 07: Contour Flight {Threat)
Copilot - CH-47D
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Segment 08: Contour Flight (Threat) INVG]
Copilot - CH-47D
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Segment 09: Contour Flight (Mission Change)
Copilot - CH-47D
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Segment 10: Contour Flight (Mission Change) [NVG]
Copilot - CH-47D
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Segment 11: Approach
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Segment 12: Landing
Copilot - CH-47D
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Segment 13: Approach [NVG]
Copilot - CH-47D
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Segment 14: Landing [NVG]
Copilot - CH-47D
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Segment 15: Before Takeoff (Internal Load)
Copilot - CH-47D
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Segment 16: Takeoff
Copilot - CH-47D
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Segment 17: Takeoff [NVG]
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Segment 18: Before Takeoff (External Load)
Copilot - CH-47D
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Cognitive

Segment 20: Before Takeoff (External Load} [NVG]
Copilot - CH-47D
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Segment 21: Takeoff (Exiernal) [NVG]
Copilot - CH-47D
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Segment 22: NOE Flight
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Segment 23: NOE Flight [NVG]
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Segment 24: NOE Flight (Threat)
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Segment 25: NOE Flight (Threat) [NVG]
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Segment 26: NOE Flight (Mission Change)
Copilot - CH-47D

8-

>
[

(=]
fynnd
w

=
<

Kinesthetic
F -

Visual
] E

0
8..
o 3
> 4r
z .
¢ L -
L+ Y
2 ; 2
[
=]
O
5 o
O ! ]
E -
o i
% n 5
& o i I a I i i . Ll ) 1 1 A i
0 60 120 180 240 300 360 420 480 540 600 660
Time (Sec)

B-27




Cognitive NVG Visual Kinesthetic  Auditory

Psychometor

[~ -]

Segment 27: NOE Flight (Mission Change) [NVG]
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Segment 28: Approach (LZ)
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Segment 31. Approach (LZ) [NVG]
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Segment 32: Landing (LZ, Internal Load) [NVG]
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Segment 33: Landing (LZ, External Load) [NVG]
Copilot - CH-47D

ﬂ lﬂ Ih Ih ﬂ L ﬂ Fl nl ﬂ |- ﬂ A I\ 4 *
Li

. i X . i‘_*

r i i A ) A o T i .‘r\ﬁf}.’m}ﬂeu‘n .1

‘ | ! :
: A! 1 |
ﬁLmJ}LMﬂ}___mTM_ﬁLJ]Lm L N i ‘ \TL,,:.N‘OI

TS I | A Y

0 30 60 80 120 150 180 210 240 270 300

Time (Sec)

B

34




Auditory

Kinesthetic

Visual

Cognitive NVG

Psychomotor

x

Segment 34: Before Takeoff {LZ)
Copilot - CH-47D
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Segment 35. FARP Procedures
Copilot - CH-47D

[+
T 1

Auditory

Kinesthetic

ol 4 A0 B8 b B B4 RELH BB

8._
.
3 4
> MMMMLJ”_MML ]
0 L ! [ L ] H i ] 1 1 J
8_.
g .
Z L
0 1 { Bl 1 ] ] 1 ] ] t |
2
4,,\-Jlll.,,\.“.m.,ml||i plluibodl L
o
3 .
0 | 1 1 | 1 [ | ] { | |
S8
Q
e
s &
[ &)
é‘o” 1 ”I 1 n 1 IH | nl nl“ 1”4‘ ]
0 60 120 180 240 300 360 420 480 540 600 669

Time (Sec)

3-36




Segment 36: FARP Procedures [NVG]
Copilot - CH-47D
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Segment 37: Before Takeoff (FARP)
Copilot - CH-47D
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Segment 38: Before Takeoff (LZ)(NVG)
Copilot - CH-47D
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APPENDIX C

SUMMARY OF MH-47E MISSION PHASES AND SEGMENTS

The MH-47E mission scenario was divided into 5 unique
mission phases. Subsequently, the 5 mission phases were
divided into segments. This appendix lists the 5 phases and
the 15 unique mission segments that were derived during the
MH-47E mission analysis.




Phase 1: Departure (Base)
Segment 0l: Configure Systems for Mission
02: Before Takeoff (Base/Internal Load)
03: Takeoff [ANVIS]

Phase 2: Enroute (Base-Rendezvous)
Segment 04: Enroute Flight
05: Contour Flight (No Update) [ANVIS]
06: Contour Flight (Update) [ANVIS]
07: Rendezvous [ANVIS]

Phase 3: Enroute (Rendezvous-LZ)
Segment 08: NOE Flight [ANVIS]
09: NOE Flight [ANVIS/ASE]
10: Approach (L2) [ANVIS)
11: Landing (LZ/Internal Load) [ANVIS]

Phase 4: Enroute (LZ-Rendezvous)
Segment 12: Before Takeoff (L2Z)
03: Takeoff [ANVIS)
13: NOE Flight (Route Change) [ANVIS]
07: Rendezvous [ANVIS]

Phase 5: Enroute (Rendezvous-Base)
Segment 06: Contour Flight (Update) [ANVIS]
14: Approach [ANVIS]
15: Landing [ANVIS)




APPENDIX D

LIST OF MH-47E MISSION FUNCTIONS

Each mission segment listed in Appendix C was divided
into functions during the MH-47E mission analysis. Seventy-
three unique functions were identified. Subsequently, the 73
unique functions were listed and a number (01 - 73) was
assigned corresponding to the ordinal position within the
list. This appendix is a list of the functions and the
numerical identifiers for the functions.
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NUMBER  FUNCTION

01 Adjust Approach Parameters [NVG]
02 Adjust Climb Parameters [NVG]

03 Adjust Flight Parameters [NVG]
04 Adjust Level of Flight Parameters [NVG]
05 Adjust Map Display (Copilot)

06 Adjust Map Display (Pilot)

07 Align Navigation Systems

08 Boresight FLIR

s Check Approach Parameters

10 Check Avionics System

11 Check Climb Parameters

12 Check Flight Instruments (Auto)
13 Check Flight Parameters

14 Check Level of Flight Parameters
15 Check Map Display System (Copilot)
16 Check Map Display System (Pilot)
17 Configure Flight Director

18 Configure Navigation Radios

139 Depart Rendezvous ([NVG]

20 Engage Level Flight (Auto)

21 Establish Approach [NVG]

22 Establish Climb [NVG]

23 Establish Hover ([NVG)

24 Establish Level of Flight [RVG)
25 Land Aircraft [NVG]

26 Load Aircraft (Internal)

27 Load Mission Plan |

28 Mission Change

29 Monitor Audio

D-2




NUMBER FUNCTION
30 Monitor External Visual Field [NVG] (Copilot)
31 Monitor External Visual Field [NVG] (Pilot)
32 Monitor Flight Controls
33 Monitor FLIR Imaqge (Copilot)
34 Monitor FLIR Image (Pilot)
35 Monitor Radar Image (Copilot)
- 36 Monitor Radar Image (Pilot)
37 Monitor Threat (Copilot)
38 Monitor Threat (Pilot)
39 Perform Aerial Refueling [NVG]
40 Perform After Landing Check
41 Perform Before Hover Check
42 Perform Before lLanding Check
43 Perform Before Landing Check (L2)
44 Perform Before Takeoff Check
45 Perform Before Takeoff Check (LZ)
46 Perform Before Taxi Check
47 Perform Cockpit Communication (Copilot)
(Coordination)
48 Perform Cockpit Communication (Copilot) (Normal)
49 Perform Cockpit Communication (Pilot)
{Coordination)
50 Perform Cockpit Communication (Pilot) (Normal)
51 Perform External Communication (ATHS)
52 Perform External Communication (Frequency Change)
53 Perform External Communication (Receive
Coordination)
54 Perform External Communication (Transmit Code)
55 Perform Hover Check [NVG])
56 Perform Hover [NVG])




NUMBER  FUNCTION

57 Perform IFF Procedures

58 Perform Navigation [NVG]

59 Perform Navigation (Radar)
60 Perform Rendezvous Check

61 Perform Rendezvous [NVG]

62 Perform Taxi [NVG)

63 Perform Taxiing Check

64 Program Transponder

65 Resbond to Threat [NVG]

66 Set Up Communication Radios
67 Unload Aircraft (Internal)
68 Update Navigation (FLIR)

69 - Update Navigation (L2)

70 Update Navigation (Mission Change)
71 Update Navigation (NRP)

72 Check FLIR Operation

73 Check Radar Operation




APPENDIX E

OUTLINE OF MH-47E MISSION SEGMENTS AND FUNCTIONS

A mission scenario was developed as the first step in
the MH-47E mission/task/workload analysis. Subsequently, the
MH-47E mission scenario was divided into five unique mission
phases. The five mission phases subsequently were divided
into segments and functions. This appendix is a list of all
the segments and functions as they occur in each of the five
mission phases throughout the entire mission scenario.
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DEPARTURE (BASE)

Configure Systems for Mission
Configure Flight Director
Check Map Display System (Pilot)
Check Map Display System (Copilot)
Load Mission Plan
Check Avionics System
Align Navigation System
Configure Navigation Radios
Set Up Communication Radio
Program Transponder
Boresight FLIR
Check FLIR Operations
Check RADAR Operations
Perform Cockpit Communication (Copilot) (Coordination)
Perform Cockpit Communication (Pilot) (Coordination)
Perform Cockpit Communication (Copilot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Monitor Flight Controls
Monitor External Visual Field ([NVG] (Pilot)

Before Takeoff (Base/Internal Load)
Perform Before Taxi Check
Perform Cockpit Communication (Copilot) (Coordination)
Perform Cockpit Communication (Pilot) (Coordination)
Perform Cockpit Communication (Copilot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Perform Taxi (NVG)
Perform Taxiing Chesk
Perform Before Hover Check
Perform Hover Check [NVG)
Land Alrcraft [NVG)
Load Aircraft (Internal)
Pexrform Before Takeoff Check
Perform External Communication (Receive Coordination)
Monitor Flight Controls
Monitor External Visual Field [NVG]) (Pilot)
Monitor External Visual Field [NVG) (Copilot)

Takeoff [ANVIS)
Establish Hover [NVG)
Perform Hover [NVG]
Establish Climb [NVG)
Adjust Climb Parameters (NVG]
Check Climb Parameters
Establish Level of Flight {NVG]
Adjust Level of Flight Parameters [NVG]
Check Level of Flight Parameters
Perform Cockpit Communication (Copilot) (Coordination)
Perform Cockpit Communication (Pilot) (Coordination)
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Takeoff [ANVIS] [Continued]

Perform
Perform
Monitor
Monitor
Monitor
Monitor

Cockpit Communication (Copilot) (Normal)
Cockpit Communication (Pilot) (Normal)
Threat (Pilot)

Threat (Copilot)

External Visual Field [NVG] (Pilot)
External Visual Field [NVG] (Copilot)

ENROUTE (BASE-RENDEZVOQOUS)

Enroute Flight [ANVIS]
Engage Level Flight (Auto)

Monitor
Monitor

Flight Controls
External Visual Field [NVG] (Pilot)

Adjust Map Display (Pilot)
Adjust Map Display (Copilot)
Check Flight Instruments (Auto}

Perform
Perform
Monitor
Monitorx
Perform
Perform
Perform
Perform
Perform
Monitor
Monitor

Navigation

Navigation (Radar)

Threat (Pilot)

Threat (Copilot)

Cockpit Communication (Copilot) (Coordination)
Cockpit Communication {(Pilot) (Coordination)
Cockpit Communication (Copilot) (Normal)
Cockpit Communication (Pilot) (Normal)
External Communication (Transmit Code)

FLIR Image (Pilot)

FLIR Image (Copilot)

Contour Flight (No Update) (ANVIS)
Adjust Flight Parameters ([NVG)
Check Flight Parameters
Adijust Map Display (Pilot)
Adjust Map Display {(Copilot)

Perform
Monitor
Monitor
Monitor
Monitor
Monitor
Perform
Perform
Perform
Perform
Perform
Perform

Navigation {NVG)

Threat (Pilot)

Threat (Copilot)

External Visual Field [NVG) (Pilot)

FLIR Image (Pilot)

FLIR Image (Copilot)

Cockpit Communication (Copilot) (Coordinaticn)
Cockpit Communication (Pilot) (Coordination)
Cockpii Communication (Copilot) {(Normal)
Cockpit "Tommunication (Pilot) (Normal)
External Communication (Transmit Code)
Navigation (Radar)

Contour Flight (Update) [ANVIS)
Adjust Flight Parameters (NVG])
Check Flight Parameters
Adjust Map Display (Copilot)

Perform

Navigation ([NVG]




B

Contour Flight (Update) [ANVIS] [Continued)
Monitor Threat (Pilot)
Monitor Threat (Copilot)
Monitor External Visual Field {NVG] (Pilot)
Monitor Radar Image (Pilot
Monitor FLIR Image (Pilot)
Update Navigation (FLIR)
Update Navigation (NRP)
Perform Cockpit Communication (Copilot) (Coordination)
Perform Cockpit Communication (Pilot) (Coordination)
Perform Cockpit Communication (Copilot) (Normal)
Perform Cockpit Coermunication (Pilot) (Normal)
Perform External Communication (Transmit Code)

Rendezvous {AXVIS]
Monitor External Visual Field [NVG] (Pilot)
Monitor Threat (Pilet)
Monitor Threat (Copilot)
Adjust Level of Flight Parameters {NVG)
Check Flight Parameters
Perform External Communication (Frequency Change)
Perform Rendezvous Check
Perform IFF Procedures
Perform Rendezvous {NVG]
Perform Aerial Refueling {HVG)
Depart Rendezvous [NVG]
Perform Cockpit Communication (Copilot) (Coordination)
Perform Cockpit Communication (Pilot) (Coordination)
Perform Cockpit Communication (Copilot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)

ENROUTE (RENDE2VOUS-LZ)

HOE Flight [ANVIS)
Adjust Flight Parameters {NVG)
Check Flight Parameters
Adjust Map Display {(Copilot)
Perform Navigation [NVG)
Monitor Threat (Pilot)
Monitoxr Threat (Copilot)
Monitor External Visual Field [NVG) (Pilot)
Perform Cockpit Communication (Copilot) {(Coordination)
Perform Cockpit Communication (Pillot) (Coordination)
Perform Cockpit Communication {(Copilot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)

NOE Flight (ANVIS/ASE)
Adjust Flight Parameters [NVG]
Check Fiight Parameters
Adjust Map Display (Copilot)
Perform Navigation [NVG)




NOE Flight [ANVIS/ASE]

Monitor Threat (Pilot)
Monitor Threat (Copilot)
Monitor External Visual Field
Mcnitor Radar Image (Copilot)
Respond to Threat [NVG]
Update Navigation (FLIR)

[Continued]

[(NVG] (Pilot)

Perform External Communication (ATHS)

Perform Cockpit Communication
Perform Cockpit Communication
Perform Cockpit Communication
Perform Cockpit Communication

Approach (LZ) {[ANVIS]

(Copilot) (Coordination)
(Pilot) (Coordination)
(Copilot) (Normal)
(Pilot) (Normal)

Perform Before Landing Check (LZ)

Establish Approach [NVG)

Adjust Approach Parameters [NVG)

Check Approach Paramete:rs
Perforia Cockpit Communication
Perform Cockpit Communicaticn
Perform Cockpit Communication
Perform Cockpit Communication
Monitor Threat (Pilot)
Monitox Thregat (Cepilot)
Monitor BExternal Visual Field
Monitor External Visual Field
Perform

Establish Hover ([NVG)

Perform Hover {NVG]

Land Alrcraft [NVG]

Unload Alrcraft {(Internal)
Perform Cockpit Communication
Perform Cockpit Communicat.lon
Perform Cockpit Communication
Perform Cockpit Communication
Monitor Flight Controls
Monitor External Visual Field
Monitor External Visual Field

ENRQUTE {LZ-RENDEZVOUS)
Yofore Takeoff (L2)

[ANVIS)

Perform Cockpit Communication
Perform Cockpit Comnunication
Perform Cockpit Communication
Perform Cockpit Communication

(Copilot) (Coordination)
(Pilot) (Coordination}
(Copilot) (Normal)
(Pilot; (Normal)

[NVG]
[NVG]

(Pilot)
(Copilot)

External Communication (Tcansmit Code)
Landing (LZ Internal Load) [ANVIS)

(Copilot) (Coordination)
(Pilot) (Coovdination)
(Copilot) {(Normal)
(Pilot) (Normal)

(NVG]) (Pilot)
{NVG] (Copilot)

(Copilot) (Coordination)
(Pilot) (Ccordinat.ion)
(Copilot) (Normal)
(Pilot) (Normal)

Perform Betore Takeoff Check (L2)

Update Navigation (LZ)
Monitor Flight Controls
Monitoyr External Visual Fleld

(NVG] (Pilot)




Takeoff [ANVIS])
Establish Hover [NVG]
Perform Hover [NVG]
Establish Climb [NVG]
Adjust Climb Parameters [NVG]
Check Climb Parameters
Establish Level of Flight [NVG]
Adjust Level of Flight Parameters [NVG]
Check Level of Flight Parameters
Perform Cockpit Communication (Copilot) (Coordination)
Perform Cockpit Communication (Pilot) (Coordination)
Perform Cockpit Communication (Copilot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Monitor Threat (Pilot)
Monitor Threat (Copilot)
Monitor External Visual Field [NVG) (Pilot)
Mcnitor External Visual Field [NYG)] (Copilot)

NOE Flight (Rcute Change) [ANVIS]
Adjust Flight Parameters [NVG)
Cneck Flight Parameters
Adjust Map Display (Copilot)
FPerform Navigation [NVG)
Monitor Threat (Pilot)
Monitor Threat (Copilot)
Monitor External Visual Field [NVG] (Pilot)
Mission Change
Update Navigation (Mission Change)
Perform Cockpit Communication (Copilot) (Coordination)
Parform Cockpit Communication (Pilot) (Conrdination)
Pertorm Cockpit Communicatict (Copilot) (Normal)
Perform Cockpit Conmunication (Pilot) (Normal)

Randezvous [ANVIS)
Monitor External Visual Fleld [NVG] {(Pilot)
Monitor Threat (Pilot)
Monitor Threat (Copilot)
Adiust Flight Parameters [NVG)
Check Flight Parameters
Perform External Communication (Frequency Change)
Perform Rendezvous Check
Perform IFF Frocedures
Perform Rendezvous [(NYG)
Perfcrm Aerial Refueling ([NVG]
Depart Rendezvous [NVG)
Perform Cockpit Communication {(Copilot) (Coordination)
Perform Cockpit Communication (Pilot) (Coordination)
Perform Cockpit Communicaticon (Copilot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
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ENROUTE (RENDEZVOUS-BASE)

Contour Flight (Update) [ANVIS]
Adjust Flight Parameters [NVG]
Check Flight Parametere
Adjust Map Display (Copilot)
Perform Navigation [NVG]
Monitor Threat (Pilot)
Monitor Threat (Copilot)
Monitor External Visual Field [NVG] (Pilot)
Monitor Radar Image (Pilot)
Mrnitor FLIR Image (Pilot)
Update Navigation (FLIR)
Update Navigation (NRP)
Perform Cockpit Communication (Copilot) (Coordination)
Perform Cockpit Communication (Pilot) (Coordination)
Perform Cockpit Communication (Copilot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Perform External Communication (Transmit Code)

Approach [ANVIS]
Perform External Communication (Frequency Change)
Perform Before Landing Check
Establish Approach [NVG]
Adjust Approach Parameters [NVG]
Check Approach Parameters
Perform Cockpit Communication (Copilot) {Coordination)
Perform Cockpit Communication (Pilot) (Coordination)
Perform Cockpit Communication (Copilot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Monitor Threat (Pilot)
Monitor Threat (Copilot)
Monitor External Visuval Field [NVG) (Pilot)
Monitor External Visual Field {NVG] (Copilot)
Monitor FLIR Image (Copilot)
Perform External Communication (Transmit Code)

Landing [ANVIS]
Establish Hover [NVG)
Perform Hover {NVG]
Land Aircraft (NVG)
Perform After ianding Check
Perform External Communication (Receive Coordination)
Perform Cockpit Communication (Copilot) (Coordination)
Perform Cockpit Communication (Pilot) (Coordination)
Perform Cockpit Communication (Copilot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Monitor External Visual Field [NVG] (Pilot)
Monitor External Visual Field [NVG) (Copilot)
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APPENDIX F

LIST OF MH-47E TASKS

During the MH-47E mission/task/workload analysis, each
of the 73 functions was divided into tasks. A task defines
an observable crew activity that is essential to the
successful performance of the selected function. For the 73
functions, a total of 239 unique tasks were identified. This
appendix is a list of the 239 tasks with assigned task
numbers.




Task # Verb Object

001 Press ACC Key

002 Receive Acknowledgment

003 Transmit Acknowledgment

004 Press ADF Key

005 Press ADS SYM Key

006 Perform AFCS Check (Hover) [NVG)
007 Set AFCS SEL Switch

008 Press AHRS NAV Key

009 Press AHRS NORM Key

010 Check Alrspeed

011 Enter Airspeed

012 Check Airspeed (Inflight)
013 Control Alrspeed [NVG)

014 Change Airspeed Quickly ([NVG]
015 Check Altitude

016 Check Altitude (Inflight)
017 Adjust Altitude (NVG)

018 Control Altitude [NVG]

019 Change Altitude Sharply [NVG]
020 Press A/S SEL Key

021 Press ASE Key

022 Press ATHS MENU Key

023 Check Attitude

024 Adjust Attitude (NVG)

025 Control Attitude [NVG)

026 Monitor Audio

027 Press BALT SEL KRey

028 Enter BARO Altitude

029 Press BCN OPER Key

030 Press BCN STBY Key

031 Check Bit Light

032 Press BORE Key

033 Check Brakes (Copilot)

034 Check Brakes (Pilot)

035 Press CALC Key

036 Press CALT Key

037 Check CAUTION/WARNING/Advisory Display
038 Enter CDU Data

039 Pross CENTER Key

040 Press CHAN Key

041 Press CHECK LISTS Key

042 Press COMM Key

043 Receive Communication (Copilot)
044 Transmit Communication (Copilot)




Task # Verb Object

045 Receive Communication (Copilot) (Normal)
046 Transmit Communication (Copilot) (Normal)
047 Receive Communication (Crewchief)

048 Transmit Communication (Crewchief)

049 Receive Communication (Pilot)

050 Transmit Communication (Pilot)

051 Receive Communication (Pilot) (Normal)
052 Transmit Communication (Pilot) (Normal)
053 Check Course Display

054 Check Crew

055 Press CRS Key

056 Press CTR Key

057 Check Cyclic Trim Indicator

058 Check Cyclic Trim Switch

059 Press DCLT Key

060 Press DECENTER Key

061 Check Direction Display

062 Press DISP MSGS Key

063 Press DISPLAY LEG Key

064 Control Drift [NVG)

065 Insert DTM Cartridge

066 Check Engine Display

067 Check Engine Indications (Hover)
068 Press ENTER Key

069 Check EQP STAT Key

070 Press EQP STAT Key

071 Check External Scene (NVG)

072 Press F/D Key

073 Monitor Flight Controls

074 Neutralize Flight Controls

075 Check Flight Controls (Hover) [NVG)
076 Verify Flight Path (FLIR)

on Verify Flight Path (Radar)

078 Verify Flight Path (NG

079 Check Flight Symboll-: hculr)

080 Press FLIR CTRL Key

081 Check FLIR Image

082 Press FLIR Key

083 Press FLIR ON Key

084 Press FLY OVER STR Key

085 Press FLY OVER UPD Key

086 Control Forward Motion (Taxi) [NVG]
087 Press FOV Key

088 Press FOV NAR Key
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Task # Verb Object
089 Set FOV Scale Switch
090 Press FPLN Key
091 Press FPLN LOAD Key
092 Press FPLN ON Key
093 Press FPV Key
094 Check Fuel Indicator
095 Press FUEL/POWER Key
096 Check Fuel Summary
097 Press GET LIST Key
098 Press GM/TF Key
099 Press GPS DOP Key
100 Press GPS INIT Key
101 Perform Hard Turns ([NVG)
102 Press HDG SEL Key
103 Check Heading
104 Enter Heading
105 Check Heading (Inflight)
106 Adjust Heading [NVG)
107 Control Heading [NVG)
108 Control Heading (Taxi) [NVG)
109 Press HE COMM Key
110 Press HF LIST Key
111 Perform HIT Check
112 Press HSD Rey
113 Press HVR SY¥YM Key
114 Check IFF Code
115 Press IFF Key
116 Press IFF MODE Key
117 Press IFF NORM/STBY Key
118 Press IFF STBY Key
119 Press INIT Key
120 Press INS NAV Key
121 Press INST Key
122 Identify Landmark (FLIR)
123 Identify Landmark (Map)
124 Press LEG ADD Key
125 Enter Leg Data
126 Press LEG MOD Key
127 Press LEGS Key
128 Set Lights
129 Check Load Secure
130 Verify Load Secure
131 Monitor Loading
132 Press LOOK AHD Key




Task # Verb Object
133 Scan Map Display
134 Check Map Display Scale
135 Interpret Map Features
136 Press MAP Key
137 Check MASTER Key
138 Press MASTER Key
139 Enter Message
140 Read Mesgsage
141 Receive Message
142 Transmit Message
143 Note Message Alert
144 Receive Message Alert
145 Transmit Message (Brief)
146 Verify Mission Loaded
147 Press MISSN LOAD Key
148 Press MODE 1 Key
149 Press MODE 2 Key
150 Press MODE 3A Key
151 Press MODE C Key
152 Pull Mode Trigger
153 Release Mode Trigger
154 Press NAV AIDS Key
155 Press NAV INIT Key
156 Press NAV Key
157 Enter New NRP Number
158 Press NEXT Key
159 Press NORM Key
166 Verify NRP
164 Enter NRP Data
162 Enter NRP Number
163 Check Obstacle Clearance [NVG])
164 Maintain Obstacle Clearance ([NVG)
165 Press OP RDY Rey
166 Check Park Brake
167 Release Park Brake
168 Check Park Brake Light
169 Press POL Key
170 Perform Power Check (Hover)
17 Adjust Power {NVG)
172 Check Power Steering
173 Verify Probe Hookup
174 Verify Probe Unhooked
175 Press PT Key
176 Check Radaxr Image




Task # Verb Object

177 Press RADAR Key

178 Check Radios

179 Check Rate of Climb Indicator (Inflight)
180 Control Rate of Climb [NVG]
181 Control Rate of Descent [NVG]
182 Press RDR Key

183 Set Refuel Panel

184 Verify Refueling Ceased
185 Press RNG DOWN Key

186 Press RNG Key

187 Press RNG UP Key

188 Check Rotor RPM

189 Press RTN Key

190 Press SEC Key

101 Press SEQ CHAN Key

192 Press SEQ Key

193 Press SEQ MSG Key

194 Press SLEW Key

195 Press SNSR UPD Key

196 Press SQL Key

197 Standby

198 Press STR Key

199 Press STR NRP Key

200 Check Swivel Switch

201 Set Swivel Switch

202 Press SYST Key

203 Press TA Key

204 Check TACAN Channel

205 Locate Tanker [NVG)

206 Press TCN A/AR Key

207 Press TCN BRG Key

208 Press TF Key

209 Detect Threat

210 Enter Threat Information
211 Pexform Touchdown ([NVG)
212 Check Trim Ball (Inflight)
213 Adjust Trim (NVG)

214 Press TUNE HF Key

215 Press TUNE UHE 1 Key

216 Press TUNE VHF 1 Key

217 Press TUNE VHF 2 Key

218 Press UHF COMM Key

219 Press UHF LIST Key

220 Monitor Unloading




Task # Verb Object

221 Verify Unloading Complete

222 Press UPD Key

223 Slew Update Cursor

224 Check Vertical Situation Display
225 Press VHF 1 Key

226 Press VHF 2 Key

227 Press VHF LIST Key

228 Press VOR TAC Key

229 Press VSD Key

230 Press WCA Key

231 Check WCA Light

232 Press WYPT Key

233 Press XMIT MSG Key

234 Check $ TRQ Indicaticr (infiight)
23% Pull Slew Trigger

236 Manipulate Thumb Tracker

237 Check FPLN

238 Enter CARGO WGT

239 Enter OAT
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APPENDIX G

MH-47E FUNCTION ANALYSIS WORKSHEETS

During the MH-47E mission/task/workload analysis,
descriptive information was compiled for each of the 239
unique tasks. The descriptive information for each task was
compiled on a Function Analysis Worksheet using a
standardized format. This appendix contains the Function
Analysis Worksheet for each of the 73 functions. The
Function Analysis Worksheets provide the following
information:

function name,

function number,

total time of function,

task identifiers with verb and obiject,
crewnember (s) performing each task,

task numbers,

subsystems associated with each task,

verbal descriptors of sensory components and workload
ratings,

verbal descriptors of cognitive cotiponents and
workload ratings,

varbal descriptors of psychomotor components and
worklioad ratings,

descriptions of switches if used to perform the tasks,
and : :

task durations.
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APPENDIX H

MH~47E FUNCTION SUMMARY WORKSHEETS

This appendix contains the Function Summary Worksheets
for each of the 73 functions. The summary worksheets
identify and list the tasks to be performed by the pilot and
copllot. For each crewmember, separate columns are used to
identify discrete fixed, discrete random, continuous fixed,
and continuous random tasks. The spatial arrangement of the
tasks on the worksheet corresponds roughly to the temporal
arrangement of the tasks within the functioms.
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APPENDTIX I

MH-47E FUNCTION DECISION RULES WORKSHEETS

Once the Function Summary Worksheets (see Appendix H)
were completed for each function, decision rules were written
to describe the exact manner in which the tasks are combined
to form the function. Decision rules for discrete fixed
tasks and continuous fixed tasks simply state the start time
and duration of the task on the function timeline. 1In
addition to duration, the decision rules for discrete random
and continuous random tasks state the probability and/cr
frequency of the random task’s occurrence within the
function. This appendix contains the 73 function decision
rules.
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APPENDIX J

MH-47E SEGMENT SUMMARY WORKSHEETS

This appendix contains the Segment Summary Worksheets
for each of the 15 segments. The summary worksheets identify
and list all of the functions performed by the pilot and
copilot during each mission segment. The summary worksheets
also identify the type of functions (i.e., discrete fixed,
discrete random, or continuous fixed) performed by the
crewmember and the approximate temporal arrangement of the
functions within the segments.
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APPENDIX K

MH-47E SEGMENT DECISION RULES WORKSHEETS

Once the Segment Summary Worksheets (see Appendix J)
were completed for each segment, decision rules were written
to describe the exact manner in which the functions are
combined to form the segment. The Segment Decision Rules
Worksheets in this appendix contain the decision rules
defining the sequence of the functions performed by each
crewnmember and the times on the mission segment timelines at
which the functions begin and end. This appendix contains
the 15 Segment Decision Rules Worksheets.
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APPENDTIX L

MH-47E PILOT WORKLOAD PREDICTION GRAPHS

This appendix contains the workload prediction graphs
for the pilot for each of the 15 MH-47E segments. Each page
displays the predicted pilot workload for one segment using
six graphs, one for each workload component. The diamond at
the end of each graph indicates the average component
workload for the segment.
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Segment 02: Before Takeoff (Base/Internal Load)
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Segment 03: Takeoff [ANVIS]
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Segment 05: Contour Flight (No Update) [ANVIS]
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Segment 06: Contour Flight (Update) [ANVI3]
Pilot - MH-47E
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Segment 07: Rendezvous [ANVIS]
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Segment 08: NOE Flight [ANVIS]
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Segment 14: Approach [ANVIS]
Pilot - MH-47E
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Segment 15: Landirg [ANVIS]
Pilot - MH-47E
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APPENDIX M

MH-47E COPILOT WORKLOAD PREDICTION GRAPHS

This appendix contains the workload prediction graphs
for the copilot for each of the 15 MH-47E segments, Each
-page displays the predicted copilot workload for one segment
using six graphs, one for each workload component.. The
diamond at the end of each graph indicates the average
component workload for the segment.
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Segment 02: Before Takeoff (Base/lnternal Load)
Copilot - MH-47E
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Segment 03: Takeoff [ANVIS]
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Segment 04: Enroute Flight (ANVIS)
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Segment 06: Contour Flight (Update) [ANVIS]
Copilot - MH-47E
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Segment 07: Rendezvous [ANVIS]
Copilot - MH-47E
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Segment 08: NOE Flight [ANVIS]
Copilot - MH-47E
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Segment 09: NOE Flight [ANVIS/ASE]
Copilot - MH-47E
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Segment 10: Approach (LZ) [ANVIS]
Copilot - MH-47E
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Segment 11: Landing (LZ/Internal Load) [ANVIS]
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Segment 13: NOE Flight (Route Change) [ANVIS]
Gopilot - MH-47E
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APPENDIX N

COMPARISON OF MH-47E AND CH-47D SEGMENT AND FUNCTION LISTS

This appendix contains a list of MH-47E and CH-47D
segments and functions that were compared. The MH-47E
segments and functions are listed in the left column; the
comparable CH-47D segments and functions are listed in the
right column. Comparable functions are listed side by side.
When no comparable function exists, the column is left blank.
Functions added for the MH-47E are indicated by an asterisk.




MH-47E

CH-47D

DEPARTURE (BASE)

1-Configure Systems for Mission
*‘Load Mission Plan
*Align Navigation Systems
*Check Avionics System
*Check Map Display System (Pilot)
*Check Map Display System (Copilot)
*Configure Flight Director
*Configure Navigation Radios
*Set up Communication Radios
Perform Cockpit Communication (Copllot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Perform Cockpit Communication (Copliot) (Coordination)
Perform Coclpit Communication (Pilot) (Coordination)
Program Transponder
*Boresight FLIR
Monitor Flight Controls
Monltor Extarnal Visual Field [NVG] {Pilot)

2--Before Takeoff (Base/inicrnal Load)
Monitor Flight Controls
Perform Before Taxi Check
Parform Cockpit Communication {Copilot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Pertorm Cockpit Communication (Copilot) {Coardination)
Perform Cockpit Communication (Pilot) (Coordination)

Perfarm Taxi [NVG}

Perform Taxiing Check
Perform Befors Hover Check
Parform Hover Chack [NVG)
Land Alrcratt [NVG)

Load Alrcralt (Internal)

Program Transpondes
orm Before Taksol! Check

Moxtitor External Visual Field [NVG) (Pliot)
Monitor External Visual Fisld [NVG

3-Takeofl [ANVIS)
Establish Hove: {NVG)
Monitor External Visual Fieks
Monitor External Visual Fleld
Partorm Hover [NVG]
Entabiigh Climb (NVG)
Adunt Climb Parameters (NVG)
Chack Cimb Paramsters
Establish Level of Flight {NVG)
Adiust Level of Fiight Parameters [NVG)
Chack Lavel ol Fiight Paramaetsrs

Parform External Communication f‘mlvc Coordination)

)

NVG] (Pilot)
VG (Coplioy

Monltor Threat (Piloy)

Monitur Threat {Copiot)

Partorm Cockpit Communication {Copliot) (Normal)
Partorm Cocipht Comhunication (Piot) (Normal)
Paiform Cockpit Communication (Copilot) (Coordination)
Perform Cockpit Conwnunication (Pilot) (Coordination)

DEPARTURE (ASSEMBLY AREA)

3-Betore Takooff (Assembly Area) [NVG)
Monitor Flight Controls

Perform Cockpit Communication (Copliot) (Normal)
Perform Cockpit Communication (Pilol) (Normal)
Perform Cockpt Cammunication (Copliot)
Perform Cockpit Communication (Pilot)

Farform Before Taxi Check

Perform Taxi

Pertorm Taxding Check

Program Doppler

Program Trensponder

Patform Bafors Tekeal! Check

Perlorm External Communication (Transmit Code)
Monttar External Visual Fiekd [NVG] (PiloY)
Monitor Extemal Visual Fisld {NVG] (Copilot)

4--Takeof! (NVG)
Estatiish MHaver [NVG]
Monitor Extemnal Visual Fisid (NVG) (Piloy)
Check Externsl Scene (NVG] (
Pertorm Hover
Establish Climb [NVG)
Adjus! Glimb Parametivs (NVG)
Chaeck Climb Paramature
Establish Level of Fligi [NVG]
Adjust Level of Fight Paremetucs (NVG)
Chaeck Level of Flight Parameters
Check Fuel Consumpiion Parameters
Chaeck Alreratt Systems (Pilat)
Chack Alrcra®t Systema | Copliol)
Monitor Threat (PiloY)
Perfor m Oommm {Copilot) (Normai
m ( )
Pertotm Cockpit Commuicaton (Piot) (Notmal)
Pertorm Cocipit Corvmunication (Coptict)
Parform Godwu Communication (Pilof)

*Function added for MH-47E




MH-47E

CH-470

ENROUTE (BASE-RENDEZVOUS)
4--Enroute Flight

*Engage Level Flight (Auto)

Monitor Flight Controls

Monitor External Visual Field [NVG] (Pilot)

‘Qg{ust Map Display (Copilot)

*Adjust Map Display (Pllot)

*Check Flight instruments (Auto)

Perform Navigation [NVG

*Perform Navigation (RADAR)

Monitor Threat (Pilot)

Monitor Threat (Copllot)

*Monitor FLIR Image (Pilot)

*Monitor FLIR Image (Copliat)

Perform Cockpit Communication (Copliot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Perform Cockpit Communication (Copllot) (Coordination)
Perform Cackpit Communication (Pilot) (Coordination)
Perform External Communication (Transmit Code)

§--Contour Flight (No Undlto) [ANVIS]
Adjust Flight Parameters (NVG]
Check Flight Parameters
'ﬂust Map Display (Copilot)
*Adfust Map Display {Pilot)
Perform Navigation NVGA
*Parform Navigation (RADAR)
Monitar Threat (Pilot)
Monitor Threat {Copliot)
*Monitor FLIR Imagse (Piloy
*Monitor FLIR Image (Copiint)
Parform Cockpit Cormmunication (Cepliot) (Normal)
Perform Cockpit Communieation (Pilat) (Normal)
Parform Cockpit Communication (Copllot) (Coordination)
Perform Cockpit Communication (Pilot) ( naeticn)
Parform External Sommunication (Transmit Code)
Monitor External Visual Fiald [NV3] (Pilot)

6--Contour Flight (Update) [ANVIS)
Adjust Fiight Parameters [NVG
Chack Flight Parameters
*Adiust Map Display )
Pariorm Navigatien [NVG)
Monitor Theeat (Pilot)
Monitor Threal { )
“Monltor RADAR mage (Piloy)
“Monitor FLIR tmage (Pilot)
*Update Navigation (FL(R{
*Update Navigation (

Periorm Cockpit Commisnication {Copilot) (Notenal)
Petform Coclpit Communication (Pial) (Normal)
Perform Cocigit Commusnication {Copilat) (Goordination)

ENROGUTE (AA-P2Z)

S--Contour Flight [NVG]
Adiust Flight Parameters [NVG]
Chack Flight Paramatars

Perform Navigation {NVG]

Monitor Threat (Pilot)
Monitor Threat (Copllot)

6--Contour Flight [NVQ]
Adjust Flight Paramaters (NVG]
Chack Flight Paramsters

Parform Navigation [NVG]

Montior Threat (Pilot)
Monitor Threat (Coplioy)

8--Contour Flight tNVG}N
Adjust Fiight Parametsrs [NVG]
Chack Flight Paramaters

Periorm Navigation (NVG)
Monitor Threat (Pilot)
Monitor Threat (Copiloy)

Chaeck Alrcraft Systena (Copliot)

Check Alrcraft Systems (Piloy)

Compute Fuel Bum Rate

Upcate Doppier (Landmark) (NVG)

Update Doppler (Stored Destination) [NVG
Perform Cockpit Comimunication {Copiot) (Normal)
Partorm Cockpit Communication (Piot) (Notenal)
Perform Cockpit Comimunication (Copilot)

Pariorm Cockpit Commisnication {Pilot) (Cootdination) Pertorm Cockpit Commwunication (Pilot)

Patiorm External Communication (Transmit Code) Perioremn Extemal Communicaton {Transmit Code)

Monitot External Visual Fisld INVG] (Filal) Moalior External Visual Field (NVG] (PioY)
*Function added for MH-A7E




MH-47E

CH-47D

7.-Rendezvous [ANVIS]

Monitor Threat (Pilot)

Monitor Threat (Copilot)

Perform External Communication (Frequency Change)
*Perform Rendezvous Check

*Perform IFF Proceduras

*Perform Rendezvous [NVQ]
*Parform Aerlal Refueling [NVG]

*Depart Rendezvous [NVG]

Perform Cockpit Communication (Copllot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Perform Cockpit Communication {Copilot) (Coordination)
Parform Cockpit Communication (Pllot} (Coordination)
*Monitor FLIR Image (Pilot)

*Monitor FLIR !mage (Copilot)

Adjust Level of Filght Parameters [NVG]

Chack Flight Parameters

Monitor External Visual Fleld [NVG] (Pilot)

ENROUTE (RENDEZVOUS-LZ)

8..NOE Fll%ht [ANVIS]
Adjust Flight Parameters (NVG)
Check Flight Parameters
*Adjust Map Display )
Parform Navigation iN G.lﬁ
*Porform Navigation (RADAR)

Monitor Tiweat (Pilot
Monitor Threat (CopAoo .

Perform Coclpit Communication (Copliar) (Normal)
Puiforen Cockplt Comimamication (Piot) (Normat)
Pertorm Cockpit Communication (Copriot) (Cootdination)
Perform Cockplt Cominunication (Pikt) {Cootdination)

Monitor Extemal Visual Fisld (Piet) INVG)]

**FARP OPERATIONS

36--FARP Proceduras [NVG]
Perform Taxi [NVG)
Refuel Alrcraft
Perform Before Taxi Check (FARP)
Parform Taxi [NVG)
Monitor Flight Control
Perform Cociplt Communication (Copliot) (Normai)
Perform Cockplit Communication (Pilot) (Normal)
Peform Cockolt Communication (Copliot)
Perform Cockpit Communication (Pilot)
Monitor Extemal Visual Flald [NVG] (Pilot)
Chack External Scene [NVG] (Copliot)

ENROUTE (P2:L2)

23-NOE Flle‘m {NVG]
Adlust Fiight Paramaters [NVG]
Chack Flight Parameters

Perform Navigation [NVG)

Moriltor Threat (Pilot)
Monitor Theeat (Copiiot)
Check Alrcratt Systarms (Copilot)
Chack Aircraft Systems (Piloy)
Fuel Burn Rate
Pertorm Cockpit Comenunication (Copliot) (Normai)
Periorni Cockplt Communication (Piot) (Notmal)
Perform Caclplt Communication (G )
Partorm Cockpit Communication (Pilol
Moniior Extamal Visual Flsld [INVG] (P¥or)

*Function added ‘or MH-A7E

*The segmants tor Approach, Landing, Before Takeol! (FARP), end Takeoll (FARP) are requited befors and after FARP

operalions.

.
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MH-47E

CH-47D

ENROUTE (RENDEZVOUS-LZ) [Continued]

9--NOE Flight [ANVIS/ASE]

Adjust Flight Parameters [NVG]
Check Flight Parameters
*Adjust Map Display (Copilot)
Perform Navigation [NVG]
Monitor Threat (Pllot)

Monitor Threat (Copllot)
*Monitor RADAR Image (Copilot)
Respond to Threat [NVG]
*Update Navigation (FLIR)
*Perform External Communication (ATHS)

Perform Cockpit Communication (Copllot) (Normal)
Perform Cockplt Communication (Pilot) (Normal)

Perform Cockpit Communication (Copilot) (Coordination)
Perform Cockpit Gommunication (Pilat) {Coordination)
Monitor External Visual Field [NVG] (Pliot)

10--Approach (LZ) [ANVIS]
Perform Before Landing Chack (L2)
Establish Approach {NVG]
Adjust Approach Parameters [NVG)
Check Approach Pararneters
Perform Cockpit Communication (Gopliot) (Normal)
Perform Cockpit Communlcation (Pilot) (Normal)
Parform Cockpit Communication (Copilot) {Coordination)
Perform Cockplt Communication {Pilat) {(Coordination)
Monitor Threat (PilaY)
Monitor Threat (Copllot)

Monitor External Visual Fleld [NVG] (Pilot)
Monitor External Visual Fisld {NVG] (Copiloy)
Pedorm External Communication (Transmit Code)

11~Landln% (LZ Internal Load) [ANVIS)
Establish Hover [NVG)
Partorm Hover [NVG)
Land Alreratt [NVG)
Unload Alrctatt (Internal)
Perfcrm Cockplt Communication (Copliot) (Normal)
Perfotm Cockplt Gormmunication (Piat) (Notmal)
Perform Cockpit Communication (Copilol) {Coordination)
Perforn Cockpit Communication (Pilot) (Coordination)

ENROUTE (PZ-LZ) [Continued]

25.-NOE Flight (Threat) [NVG]
Adjust Fiight Parameters [NVQ]
ChedX Flight Parameters

Perform Navigation [NVG]
Monitor Threat (Pliot)
Monltor Threat (Copilot)

Check Aircra’t Systems (Copilot)

Check Aircraft Systems (Pilot)

Compute Fuel Burn Rate

Perform External Communication (Threat)
Respond to Threat [NVG]

Perform Cockplt Communication (Copliot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Parform Cockpit Communication (Copllat)

Perform Cockpit Communication {Pilot)

Monitor External Visual Fleld [NVG] (Pilot)

31-Ap'rroach (LZ) [NVG)
erform Before Landing Check (LZ)
Establish Approach [NVG]
Adust Approach Parameters [NVG)
Check Approach Parameters
Perform Cockpit Communication (Copllot) (Normal)
Perform Cockplt Commwnication (Pllot) (Normal)
Perform Cocipit Communication {Copllot)
Perform Cockpit Communication (Pilot)
Monitor Threat (Pilot)
Monitor Threat {Copllot)
Chack Alrcraft Systams (Copilot)
Check Alrcraft Systems {Pilot)
Monltor External Visual Fleld [NVG) (Pilot)
Chack External Scene [NVG) ( ot)
Perform Extemal Comrmunication (Transmit Code)

32-Landing (L2 internsl Load) [NVG)
Establish Hover [NVG)
Pestorm Hover (NVG)
Lmd Alrm NVG}

{intemal)

Puiorm Cockpit Communication (Copliot) (Normal)
Perform Coclplt Communication (Piiot) (Normal)
Perform Cockpit Communication (Copliot)
Parform Cockpit Communication (Pilot)

Moniter External Visual Fleld VG] (Pilot) Moniior Extemal Visual Field (NVG) (Péot)
Monitor External Visual Field {NVG] {Copilot) Check Extemal Scene [NVG) { )
_Monitor Flight Conttola Montitor Fiight Controls
*Function added for MH-47€




MH-47E

CH-47D

ENROUTE (LZ-RENDEZVOUS)

12--Before Takeoff (LZ)
Perform Cockpit Communication (Copilot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Perform Cockpit Communication (Copliot) (Coordination)
Perform Cockpit Communication (Pilot) (Coordination)
Perform Before Takeoff Check (LZ)
Update Navigation (LZ)
Monitor External Visual Fisid (Pilot) [NVG]
Monitor Flight Controls

3--Takeoff [ANVIS}
Establish Hover [NVQ]
Monitor External Visual Field [NVG) (Pilot)
Perform Hover [NVG]
Establish Climb [NVG]
Monitor External Visual Fleld [NVG] (Copllot)
Adjust Climb Parameters [NVG]
Chack Climb Parameters
Establish Level of Flight [NVG]
Adjust Lavel of Flight Parametars [NVG]
Chaeck Level of Flight Paramete:s

Perform Cockpit Communication (Copllot) (Normal)
Perform Cockpit Communication (Pitot} {Normal)
Perlorm Cockpit Communication (Copllot) (Coordination)
Perform Cockplt Communication (Pilat) (Coordination)

Monitor Threat {Pilot)
Monitor Threat (Copllot)

13-NOE Flight (Route Ohnngo) {ANVIS])
Adjust Flight Parameters [NVG)
(A;&:'ek:‘ngh& Pt:mlm )
*Adjust Map Display Cvm
Panorm valguioniN G}
Monitor Threat (Pilot
Monitor Threat {Copliot)

S;ﬁ:mNChmﬁ:m (Mission Change)

iate Navigal i »

Peiform Comwmunication (Copiiot) (Notmal)
Partsrm Corckpit Communication (Piot) (Norinal)
Petlorm Cockplt Commuication (Copilot) (Coordination)
Perform Cockpit Communication (Pilor) {Coovdination)
Monitor External Visual Fistd [NVG] {Pilot)

ENROUTE (LZ-PZ or {LZ-FARP)

38--Before Tekeoff (LZ)
Perform Cockpit Communication (Copilot) {(Normal)
Perform Cockpit Communication (Pilot) (Normal)
Perform Cockpit Communication (Copllot)
Perform Cockpit Communication (Pllot)
Perform Before Takeoff Check
Update Doppler (PZ)
Monitor External Visual Field (Pilot)
Monitor Flight Controls

4--Takeoff [NVG]
Establish Hover [NVG]

Perform Hover
Establish Climb [NVG]

Adjust Climb Parameters [NVG)

Check Climb Parameters

Establsh Level of Flight [NVG]

Adjust Leve! of Flight Parameters [NVG]

Check Level of Flight Parameters

.Chaeck Fuel Consumption Parameters

Parform Cockpit Communication (Copitot) (Normal)
Perform Cockpit Communication (Pilat) (Normal)
Perform Cockpit Communication (Copllot)
Perform Cockplt Communication (Pliot)

Check Alrcrafi Systems (Pilot)

Chaeck Alrcratt Syatams (Copliot}

Monitor Thrgat {Pilot)

Monitor Threat (Copilot)

Monitor Extarnal Visual Fleld (NVG% {Pilat)
Chack Extemal Scene [NVG] (Copilot)

27-NOE Flight (Mission Change) [NVG]
Adjust Fight Paramaters [NVG]
Chack Flight Paramaters

Pectorm Navigation [NVG)
Monitor Threat {iiot)

Montior Threat (Copdiol)

Chack Alroraftt Systanw (Copilol)
Chack Alroralt Systems {Piiot)
Caompute Fuasi Bum Rate

Mission Change

Update Doppler (Mission Change)
Perfoir Cockpit Comrunicatian. {Copllot) (Normat)
Perfarm Cockp Communication (Piot) (Normal)
Patform Communication (Copliot)

Partorm Cockpht Communication (Pilot)

Monior Extemnal Visug! Fisld INVG) (Piot)

*Function added tor MH-47E




MH-47E

CH-47D

ENROUTE (LZ-RENDEZVOUS) [Continued]

7--Rendezvous [ANVIS]
Monitor Threat {Pilot)
Monitor Threat (Copilot)

*Perform Rendezvous Chack

*Perform Rendezvous [NVG]

*Perform [FF Procedures

*Perform Aerial Refueling [NVG]

‘Depart Rendezvous [NVG)

Perform Cockpit Gommunication (Copllot) (Normal)
Perform Cockplt Communication (Pilot) (Normal)

*Monitor FLIR Image (Pilot)

*Monitor FLIR Image (Capiliot)

Adjust Leve! of Flight Parameters [NVG]
Check Flight Parameters

Monitor External Visual Field [NVG] (Pilat)

ENROUTE (RENDEZVOUS-BASE)
6--Contour Flight (Update) [ANVIS)

Perform External Communication (Frequency Change)

Perform Cockpit Communication (Copilot) (Coordination)
Perform Cockpit Communication (Pilot) {Coordination)

**FARP OPERATIONS

36~-FARP Procadures [NVG]
Perform Taxi ANVG}
Refuel Alrcra
Pertorm Belore Taxi Check (FARP)
Perform Taxi [NVG)]
Monitor Flight Control
Pertorm Cockpit Communication (Copllot) (Normal)
Pertorm Cockpit Coammunication (Piot) (Normal)
Perform Coclipit Communication {Copitat)
Pertorm Cockpit Communication (Pilot)
Monitor Extemal Visusl Fleld (Pilet) (NVG)
Chack Externa) Scens (NVG] (Copliot)

ENROUTE (AA-P2)
6-Contour Flight [NVG]

Adjust Flight Paramaters {NVG) Adjust Fight Parameters [NVG]

Check Plight Paramaeters Check Fiight Paramatora

*Adiust Map Display $01)

Perform Navigation [NVG) Pertorm Navigation [NVG)

Monltor Thieat (Pilot) Montior Threat {Piiot)

Monitor Theaat (Copllo I Monitor Threat {Copuot)

*Monitor RADAR .

“Montior FLIR image (Pioy)

“Upciate Navigaton {FLIR)

‘Update Navigason (NRP)
Chack Altcralt Systems (Coplior)
Check Akcralt Systems (PiloY)
Computs Fuel Butn Rate
Update Doppler (Landmark) (NVG)
Update Doppler (Storad Destination) (NVG)

Pertfotm Cockpit Communication (Copilot) (Notmal) Perfoim Cockpit Commwnication {Copilat) (Normal)

Partorm Gockpilt Communication (Piot) (Noreal) Perform Coclpit Communication (Piot) {(Normal)

Perform Cockpit Communication (Copilot) (Coordination) Perforen Cockpit Comenunication (Cope

Perform Cockpit Communication (Piat) (Coordination) Perform Cockpli Communication

Periotm External {Tranamit Code) Perform Extemal Communication (Transmit Code)

Monitor Exiernal Visusl Fleid [NVG] (Pt} Moniior Extemal Visua! Fleid (NVS] (PRl

*Function added for MHATE

*The sagments for Approach, Landing, Belore Takeol! (FARP), and Taksol! (FARP) are requited before and after FARP

operations.




MH-47E

CH-47D

ENROUTE (RENDEZVOUS-BASE) [Continuad)

14--Approach [ANVIS]
Parform External Communication (Frequency Change)
Perform Before Landing Check
Establish Approach [NVG]
Adjust Approach Parameters [NVG]
Check Approach Parameters
Monitor External Visual Fleld [NVG] (Copétot)
*Monitor FLIR Image (Copliot}
Perform Cockpit Communication (Copliot) (Normal)
Perform Cockpit Communication (Pilot) (Normat)
Perform Cockpit Communication (Captiot) (Coordination)
Pertarm Cockpit Communication (Pilot) (Coordination)

Perform External Canxaunication (Transmit Coda)
Monitor Threa (Pt}

Monitor Threat (Copiot)

Monitor External Visuali Field (Pilot) [NVG]

15--L.anding [ANVIS]
Establish Hover [NVG)
Perform Hover [NVG)
Monitor External Visual Fleld [NVG] (Copilot)
Land Alrcralt [NVG
Perlorm After L g Check
Perform External Communication (Receive Ceordination)
Perform Cockpit Communication {Copliot) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Paiform Ceckpit Communication (Copilot) (Coordination)
Perform Cockpit Communication (Pila) (Coordination)

ENRCUTE (AA-PZ) [Continued]

13--Approsch [NVG]
Perform External Communication (Frequency Change)
Perform Before Landing Check
Establish Approach [NVG)
Adjust Approach Parameters [NVG]
Check Approach Parameters

Perform Cockpit Communication (Coplit) (Normal)
Perform Cockpit Communication (Pilot) (Normal)
Perform Cockplt Communication (Copllot)
Perform Cockpit Communication (Pilot)

Check Alrcraft Systems (Copilot)

Check Alrcraft Systems (Pilot)

Perform BExmmal Cammunication (Transmit Coda)
Monitor Threat (Pllot)

Monitor Threat (Coplot)

Monitor Extema Visual Fleld [NVG] (Pilot)

Chack External Scens [NVG] { )

14--Landing [NVG]
Establish Hover NVG)
Perform Hover (NVG)
Chack External Scene [NVG] (Copllot)
Land Alrcraft [NVG
Parform After Landing Chack
Perform Extemal Communication (Recelve Cocordination)
Rerfarm Cockipit Communication (Copliot) (Normal)
Patorm Coclipit Communication (Pilot) {(Normal)
Parform Cockplt Communication {Copilol)
Pectorm Cockpit Communication (Pilot)
Monitor Extamal Visual Field (Pilot) [NVG]

Moaitor External Visual Field (Pilot) [NVG)
*Funclion added tor MH-47E




