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Development of Flightcrew Workload Estimation Package *

Hiroka TSUDA*', Koji MURAOKA*!, Takashi INADA*' and Takahiro MIYATA*!

Abstract

JAXA developed a software package; FWEP (Flightcrew Workload Estimation Package) which can be used in a cockpit
design process and in a operational procedure design process. FWEP generates task sequence and workload time history
of simulation based on a set of inputs; flightcrew procedure, cockpit layout and aircraft characteristics. FWEP's three major
components are scenario generator, human behavior simulator and data viewer. The scenario generator converts users
inputs to scenario which is used to drive a behavioral simulation. The human behavior simulator calculates task timeline
and workloads by using simulated human models interacting with aircraft model. Their results could be handled by the
data viewer. The FWEP was applied to estimation for a flightcrew workload. Based on the simulation results, capabilities,

limitations and potential advantages of FWEP have been discussed.

Keywords: Workload Estimation, Human Performance Modeling, Flight Procedures
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Verbal Descriptor
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Visual (%)

1.0 Visually Register/Detect (Detect Occurrence of image)

3.7 Visually Discriminate (Detect Visual Differences)

4.0 Visually Inspect/Check (Discrete Inspection/Static Condition)

5.0 Visually Locate/Align (Selective Orientation)

54 Visually Track/Follow (Maintain Orientation)

5.9 Visually Read (Symbol)

7.0 Visually Scan/Search/Monitor (Continuous/Serial Inspection, Multiple Conditions)
Auditory ()

1.0 Detect/Register Sound (Detect Occurrence of Sound)

2.0 Orient to Sound (General Orientation/Attention)

4.2 Orient to Sound (Selective Orientation/Attention)

4.3 Verify Auditory Feedback (Detect Occurrence of Anticipated Sound)
4.9 Interpret Semantic Content (Speech)

6.6 Discriminate Sound Characteristics (Detect Auditory Differences)
7.0 Interpret Sound Patterns (Pulse Rates, etc.)

Cognitive (%1%%)

1.0 Automatic (Simple Association)

1.2 Alternative Selection

3.7 Sign/Signal Recognition

4.6 Evaluation/Judgment (Consider Single Aspect)
53 Encoding/Decoding. Recall

6.8 Evaluation/Judgment (Consider Several Aspects)

7.0 Estimation, Calculation, Conversion
Psychomotor CK§#iGE) - SAu5E))
1.0 Speech

2.2 Discrete Actuation (Button, Toggle, Trigger)

2.6 Continuous Adjustive (Flight Control ,Sensor Control)

4.6 Manipulative

5.8 Discrete Adjustive (Rotary, Vertical Thumbwheel, Lever Position)
6.5 Symbolic Production (Writing)

7.0 Serial Discrete Manipulation (Keyboard Entries)

fEtE 2. HIAHRD IZHY HIERHI, AREAMERET RERZiE, 8222 - 74T LDT =20 — FRIZEL

— A R—=ZNOHFHEEFAL 72 (R1BH), TAMETLNTE 2251 fibh, 422 - 74T
LDFEMEA IV T ERET D, EFE L2822 -

- BLE A E)IRE TATLDY—ou—FEBERLZEDONARY -0
; —angle-066 —FRELTCHIENS, 20720, {TEESEHY Y
o 90 FOKEZD - TATFLIE, A5 - T4 T LONE
angle : AL E) S [deg] IZIBL727—2u0—FERHONAUDEHRINTNS
WENRHB, TITIE, v—rua—FROEEL LT

- IRBESAHL D IEE] ik 4 © Task Analysis Workload (LLF, TAWL) % fii F
Eopees = toye 1000 + ¢4, [msec] L7=, TAWLIZ, v —27u— F@EHIZE¥E S h7-i5
Thh, NEIARLV—2DT—2ra—F - )Y =%V

Z Z CTHEUE RS 1 TR R 0 30% & L TR AL (Visual) , A (Auditory) , C (Cognitive) , P (Psychomotor)
7 DADIZHF TS (K3), KA AVITME LT -1
— FEIEEOMEIZ DN T 1.0~ 7.0 D % v T

(3) 7—70—-KNEDERTE T 5, RIS, 2 ZATBITET S LA, BTE S
THFIRL—F VBT B THY 32 —v 3 VK AZVNEERIOEREHE LADLE AN LA D 4
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[ mtWL—F A0 |

MEEEM — | TR BEFEm
ir.+-.-:-r — | U o RV
¥ PRy [PHF) ;
i SR il E wE
FERICHE FENAEDMR
RfTER / SNEETTER B REE |L RN F FERERTR
1) = I
mEE
o . SR e )
D=a0=FK e
[ e
AMEF I (PF)

e £ J—#:rr—-'
i
{PF] l-:'f]

[ AREFL |MF:;_‘_4
J—S0O—K ' u-,__:! I i
[T -l it

[PHF] {PTMF}

| TRt WIL—Fdh |

7 TEEEDL — 7 U HERE

A0 - TATLDT—ru—FRERETS, Zhiixt
L, AV 27 L TIREEFIEICGER I N2 22 NE
(EpE) & BIEXR R ORHE L DM AADHEIZK D HEIN
27— u— FRERETHHEELHIAAL,

#3D5ENNL (Verbal Descriptor) #HWT, % &
AIDT—ru— FEIGEE, Ty Iy FRIED A
CRRELCEZ, 204 22 OEENET (BhE1) 12
Th DL TEPI AL DAL, FlZIE, “Set” &
342 NEIZONWT, £3DP (Psychomotor) %
RET B4, 1.0 Speech % 6.5 Symbolic Production %
RS9 2, 612, ZOBFOHWEE EEFR O
fERFE) 2#ZRE T2 Z LIk ERNEERFEL, v—
sua—NEEPRET S, TDOXHIZ, “Set, PushButton”
DA, P — 2 1 — K EIZ Discrete Actuation (Button)
D22%& 7 D, “Set, RotaryKnob” ® 3 & & Discrete
Adjustive (Rotary) ®5.8& 7% 5,

—F, ZO&S5 KBTI - ua—-FEERDSBIC
GRS BBk E > TLES T v 2y MEIfE
BT LA EHEZ 605, HlAIE “Check, Flight
Control (JfifERHC %ﬁﬁ\&blgk%ﬁﬁu?ﬁ‘é) <‘:'«‘
5 fEZ1E, “Check Current Altitude” 7 & D & 5 i
BED Y 27 MEEMGERT 5D ATHEL, ﬁ%ﬁiﬁ%?“(“
L, BENEWI L EELT 21E(EEA TS,
RV ZT7LTE, ZOXS12H 52 CORE L 7z8)5 -
HEEEDH AL DL — L IZ O EZIE M5 & LTk
W, T4 T AL MEEHWTY - a— FliEE T3
EIRIIREIS, 22— HICB L T At U, o & /=47
e F ) AOMERB ICTFEHNCLE 7 -2 00— FED
EHEAET LS ITREI L 7.

(4) ITENETERYFUAHEA
TEIFIRHORITHEEY SV 4 - 7 7 A LB K OTH)
YFUA T s ANENTIT S, fTEERIZ, 100 [msec]
ERHAREME UCHEX NS 720, (TR RN sk
NTWBIRITIE 7 7 4 L3100 [msec] D F — & 124l
M, RITHEEEY T F -7 74 e LT e 3,
TEIS F UK - 77 AL, T8 5 ) AR —F
VTHELAEREO—OBME, bLOZOEME (#
20-TATLEE, 7—ru— e, fEEEE CEY,
R ZEF K O K, s/NER) , SEHEEEIERT, & 2
o BMGSME, R T4 it Eh s,

2.3 1TEIETEILV—F >

FTENEESROL — 5 Tld, FRATIREIEE S ) 4 6 K OMTE)
¥ F )4 (PFH & OPNF) IZHSWCEIHEARM T T
WIZEDIEEDE A4 I v 7 & lEd 5, AL—F v
DOBEET ey vRERTISRT, TZTIEPFARET
L i KOPNF AR EF L2888 L, FRATIRILICIR U T
fEZE#BERES2NE (i) 4 5. mARIET LTI, TRIT
REEDHIB I KO F D BRPRE, 7—2u—F
HER L2 27 FEREBLTO LS IZEHFH T b,

(1) aHARE

PR L 72 & OFRATIRAE , IO A E IR &
N7 BIHENED T — P, BUHEOTRITIRDL S L OBk >
2T LAOWRWERNT 5. Th o OIRIUIREREER S h
%,
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Ty s Ey b T—ru— T ar 5 AOR% 9
x4 TE)Y IV — v g UM
Task Report
All task items were accomplished. Total Flight Time (Ty) ‘ (sec) ‘100.2
PF PNF
Workload Summary
v A c P v A | ¢ |
Total Task Time (T\,g) (sec) 26.2 31.8
Total Worklord Time (WLt,y) (sec) 89.38 45.08 58.18 30.88 114.65 44.10 101.24 91.94
Average Worklord (WL,,,) 0.8920 0.4499 0.5806 0.3082 1.1442 0.4401 1.0104 0.9176

Worklord Sources: V=Visual, A=Auditory, C=Cognitive, P=Psychomotor

(2) x&E

BUEDORIT/ S5 A — 2 B LU BES i (£FFL) O
TMEFSEIRN (FS) % HnCElisEso 7 — 2 %
BT 5, 754 9y MIRBTOMAHERITINES T U
27 LREEHFHEEL THh3 80 & Lz,

(38) BRRTE
KHEAD - T AT LGOI E RS 5.
SRR T B L, Ui Z AT - T AT LI3MEEBET
AEIRREE 2D, U — 2o v — NEHEREIC T X Z & BlkGT]
HEHET S,

(4) 77— 0-—KNEE%

H& (E7L) OV —2sua—F-1) Y —2kEE (V,A,
C, POfl) OREAMRAL, Y%y 2 7 FfElzBEH i)
V= ZDFIHTRE A A M4 2 2 #BlGT 5., &V Y
— 213, 9 =2 u— FRENMRKT.0L %55 F THHTHEE,
FThbbHEl s 27 OWTEEEITREE Lz, iy 22
FEhEhTY Y —ZABRNE L T BBAIZIE, & 2 7Bk
FHIRIEE L, V) Y — 2 FIHATRE L & % & ¢ kit
ERED BT,

(5) # XU EM

A2 EFEML, Yi%a A 2 OEERBROBEE 7§
%

TS 2 2 v =3 3 Vid, RITHEES F UL - 7 7 4
L DYIHIESN A & BEERS TR & Tl X, PFAM
EFALEBXUPNFARET LD R X273kl L OT —
sua— FIEEEN T 5,

2.4 HERMBIL—F>
TERIREL—F 60 NE EIC, Y321V
3 VHSRIE SR, PR/ PNF & 2 2 Ffilg#ERonrk &
OIRIT /7 —2ra— FRED 2 5 7{LE1T7H, ¥ 2L
— ¥ g3 VISRME R B L UPF / PNF & 2 2 Jiia)is
FRE, TERAMITERRENS, DFICZhs DOEE
IOV TCEtib¥ 5%,

(1) >IaL—Ya HERBE

#Fald, HREBESOWITH S, BHIZATIZ 74
NMZEFZR L IRETIE S 2 2 DETEBE NG
ERL, Biishaeh»r 72822 - 74T LBFIEL 7=
VA3 zofs 21135, £-8EFIHICED S8
T =V ABMMEE LT, T8 I 2v—3 3 VOXf
BT H - 72 RITHERI T, (Total Flight Time) , % O IRAT
HUZR & 20D & Z 2 92k LT 7z &4 A 2 GEATHER Tige
(Total Task Time), # A 7 FATHERIIZZ DR 4 D 7 —
sua— Nz REL-MRY — 2 o — FEWLt,, (Total
Workload Time) XU Y — 2 o — F B4 IRITIR T
FREL 727 — 2 a— FE WL, (Average Workload)
NEAENS,

‘ \%ﬁﬁ H% FEﬁ Tﬂ,j

< B TR

T..= > (AWL,,+ AWL,,+ AWL,+ AWL,,)
i=0

Sy —su— &g

Mtash

WL, = 2, AT, - (AWLy, + AWL,, + AWL, + AWL,,)
i=0
CPRU—-su— R

WLt

L — task
W avg Tﬂt

ZZTida 27 -TATLH/T, g \ I8 225,
AWLGZIEHD & 2 2 TSR E TR VY — 2 0 —
FETHD, A, C, PIZDOWTEEMKTD 5,

K2 2213 PF & PNFIZHBWTHEL 2728 (T, 26 <)
220 FATEE Tog, 7 — 20— FEWLL,,, FH7
— 20— FREWL,,IZPF, PNFZhZHIZDOWTHM
Iha,

(2) # Ry RiEERE

PF# X O'PNFE 7L HENE L 7z & 2 2 & FEh@lRkiic
DWCLITOEAM S5, O3 ~5124
2 o Fliwfg R %R Lz,

This document is provided by JAXA.



10 FHIAZE IR AT JE P ey JAXA-RR-07-048

x5 T I V-V g VICHHIL 2, BEET » — ZOEMETIR
PF PNF
Turn Seatbelt Button twice.
Turn Left and Right Landing Switch and Strobe Light Switch ON.
Set Transponder Mode Selector TA/RA.

Check Heading Indication and Runway Heading.
Callout "Heading Check".

Callout "Takeoff" Monitor Engine Instrument on EICAS, and adjust Takeoff Thrust if
Set Thrust Lever 1.05EPR and Push TO/GA Switch. nesessary.
Check Takeoff Thrust on EICAS.
Check 80kt on PFD. Standard Callout "Eighty".
Monitor Airspeed and Vertical Speed on PFD. Standard Callout "V1".
Standard Callout "Rotation" after check VR on PFD.
Start Rotation after PNF's callout. Monitor Airspeed and Vertical Speed on PFD.
Standard Callout "V2".
Check Rate of Climb on PFD, and Order "Gear Up" to PNF. Check Rate of Climb on PFD.
Readback "Gear Up".
Set Landing Gear Lever Up.
Check LNAV and VNAV on FMA.
Engage Autopilot.
Check Climb Thrust on EICAS. Check Climb Thrust on EICAS.

Check Acceleration on PFD.
Check Flap Retraction Schedule on EICAS and Order "Flaps XX". | Readback "Flaps XX".

Set Flap Lever XX.

Order AFTER TAKEOFF Checklist. Perform AFTER TAKEOFF Checklist.
(21) 222 - 74T LNE ZTDEAYERET, & BOIIPI L7285 X3~

X3 [Task Log Summary| 2 ¥ YT “Task Goal” 5286 WWTC “End Time” & L Citihehsd, 7—2u—
LTtk e s, ITEIEHRH Y ) A Cidid i 7-8) i, FAZEEERI 2 S48 TIRRA & TOM 28 L CTRAT
ENEELFHFHTH Y, PFBE L UPNFRET LA A7 - %,
T4 T LADNEEZT, “Rotate SeatbeltSwitch” %, 7t
WwEhs, (25) v—ru—Fi

A2 EREANREL 2T -2 0 - FORTH S,

(22) & 2 7 HEfwiki 11X14 3 X OfF[X15 Task Detail |1 %513 5 V", “A”,“C”,

820 FATIRI A 0~ 5D TR T, FX4Fk KOG P LTHIIENS, VACPZNZN4ABHIZDONWT
[X|5 [Task Detail] i< ¥ (} % “Leaf Stat (Status)” & HihEhs,

LT a3, ZHZN0: Pending (BHAASAMEHNKR
A ASENE) , 1 Current (BHAAZRIEEST L 72 3 A5 (3) 77— 0O— KEFEE

fi6), 2:Working (J2fiirf) , 3:Suspended (Hilf), 4: TRATHERES F U4« 77 4 LB KUPF/ PNF & 2>
Postpone (ZEH) ,5:Completed (583%) # KL THD gk 7 7 A5, PF/ PNFO U —2 0 — NiFfER &
ZTDA 2T DBItEETHREI N, H B VIZEH TH VIRTHE 2 75 7 Bic 7oy b5, (X282 57
Wr & Mz 2 % AR mTEE L 22 > T b, okl cd %, PF/PNFHIZ, »DVACPY -2 1
—FENZZERZEhIHD T I 7 &2 Tay F§5729,
(2-3) PHAGIE J—su— FIEEEET ST 7365 8HE LD, HER
420 &Rk L7z %], (FXI3~512 3%\ T “Start fill Lo —2a— FikiEx &K ORITIRED ik & A )
Time” & LGt %, IZIT5 Z e nfREE 5 5,

(24) ¥ THEH
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ALTFT(ft)

Flap(deg)

30
Fi iti
2000 // 20 — i\\ap Pﬁ‘_t;m fon
1000 1 Hap—teve
_— 10
0 = 0
VEASKT (kt) b GEAR
160 —— " Goar Position
P \
80 ///, Gear Lever \
0 A Up \
Visual Workload(PF) Visual Workload(PNF)
| |
I I I [Set, GearLever
Il Il Il o A
| | | | u(\Set, FlapLever
| | | | =~
Il Il Il Il
I I I Il
Auditory Workload(PF) Auditory Workload(PNF)

(Hear,” Gear Up'b Hear,” Flap 15”
<

Cognitive Workload(PF)

Cognitive Workload(PNF)

[ I

Psychomotor Workload(PF)

Psychomotor Workload(PNF)

(—‘_‘ﬁ |
NRRAE\ Set. Seatbe  tButton) 1, (Set, FlapLever )

\ \ <

(Set, GearlLever

O=NWAUON O=_NWAUION O=_NWAOION O=_2NWAhOION

| 110 Wghﬂrggi

O=_NWHAOON O=2NWAOON O_NWAOON O=_NWAhOON

| I IT M1 [T TITN

o

20 40 60 80

(sec

1

0 0 20 40 60 80 10)0
(sec

X8 frEy I 2L —Y a3 VR

31 T8> 3IaL—v 3>

fi%E U7 FWEP D RBE & WGt 3 % 728, T AURE A
DOEEET7 x — X% F & UITEIEH R 2 A 72, K5ITR
THERETIEZIE L, X3~5DAJ17 7 4 L% Hefi L
725

YIiab—va VEEROMER ERAB KU1 ~5
WRT . sk ARG SRR L 72, R4HED Al
task items were accomplished.” & 0 ¥ V) A IZiduh &
NE-ETCOHETINES 227 BEfEEh, KFEhiE %>
Te A AP B RN 512D ThD, Fiz, BIRITHEH
13100.2 [sec] THH, Z®D 5 5 PFIX26.2 [sec], PNF
1331.8 [sec] DEEZF/ETNEL 2 7 IZHRPLTEHD,
PF & i U CPNFOAEEIM A R > 72 2 & W50 5,
X HIZPFOMRVY — 2 1 — F&1389.38 [sec], FHV
J—2su— F&EI30.8920THD, A, C, PIZ2DW\T3
AR ICFE AN Z & A TE 5, PNFIZEIL CR[EMET

b5,

KSIZ X2 & D4k L 7=, T8I I 2L —v 3 Ui
BAEars71270y bLESDTH B, AL ETRITHEE
JiE 7 — 4 ()% ALTFT, 3% VEASKT, 53 ROC,
ZEATHETADEG & £) 123t L, AT F L2 EED
Ffg s 4 I VAL, ZOMEPFI L OPNFO Y
—za— FRRHEhTns (X8 ). HlAIXPFD
“30, Order, “Gear Up”, ROC (Rate of Climb) >1500",
PNF® “Set, GearLever, Up” &\ 3 ffEFNEIZ DWW T,
PAET 50 [sec] FHETHEITEN TR Z &HT T 7 &
DEiAEN S, PEA “Gear Up” 2¥/nN, ZTHEZITT
PNF 2 AR & HfEd, HIEL, 7 v —DBfEEIT
>72. PFOJER%E521) 7214, PNFAFRER LR L T
WAL, 77 7RI RETRENZVO Y — s a—
FEA59LE-5TED, 7L —EEOFHINITMEG
DPT—2u—FpEL T3, £7-, 63 [sec] (3T
X, 77y TR (PF) B X UHEHRNE (PNF)
PR TE B, fEERRIZEL Tk, 22/i0%atHEA
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ICKBHROBOEENFETENTND Z LR T
% 72, BGAI0 [sec] OPNFEENE X, KIS
NZh B ZA 5 FHOBETH 50, KIF7sxnbn
S HEN 72 IGIT I & D HEERED 20, ik IR TRW
TE¥ERREZE L CWBZ 0005, P EORRLD
VU FERL—F v, TTHEIRL — F s K ORFRAL
L —F v DORBERENED?D 5Tz,

3.2 BX
AfiTld, B L7=FWEPR S % OMRELE L &1
DNWTEERT S,

(1) HEEMRELER
HIfiDOITEI Y I 2V —Y 3 VD& HIZ, FWEPIX, 2
—FPHBLEAN T 7 AL ES L2 — 20— Fiff
BRRAEM T2, Y P ERIL—F sk, ik
FlER T v 7 ¥y MEGEE B K URITRME L v o 7z,
MUZZ B AR TR T LU 25 55 | 2 HEf T BE 22 A7 &
TOTEHY I 2L =2 a VETH ZENREE -7,
Ky 2T LEHAGIUL, FREEERZ UKDV AT
LRRET DS RO B LT hh B ARGt 7o« 212k n»
TE, BEFIHOME R T v 27y b - ¥ 2T LD
ST <2 AT 23 5 S 2 DRI SENE VT HE T B

(2) HEHEENDEH

MR T8 IZ 36 1 B2 F A IC 0T, BB RN
EERERETD-0DOFEEHY — 20— FFNBHE
LENTWD, XHY T, FHETOEBIZIBL T, ¥
ERBE 2 & fEMT, RATY 3 2V — ¥ 3 v B K UIRITHEGE
12T, EOT - o — FABYNIERE ST
% Z L & PEAF ORI & D WIS K D RE S 5 ik
WX T3, AV —LiZ LRTHEDS 5, EIFH
DY =& UTIMEEREICHHTRETHD, ¥+
AR — F VR U & 0 PER DM ESE AR
L322 ELNHEETH B, ik, B TOFWEPIL,
ANBEEARMERED 7 — & N — 2 & L C Fitts DEHIR° NASA
TLAY %DONH T — #1250 Tk D, G L %3
HBSEN O F — 2123 BF L EITH TV RN
CIZHETAREN S D, HHT LT — 4 X—Z21TH)
AT EMELFHEDO T LHBEDE & TARY —
NEEHTZBERDH 5,

(3) 4 R VBHARMEDRE

SHHE L RMEFIET 7 4 LT, PFOEAETIE
DH B, W EFEERRD

Positive Climb, Order Gear Up
(FRERNIEE 55 21%, W LS %24R)

LW R AL K
“Order, “Gear Up”, ROC > 1500

(Rate of Climb > 1500 [ft])”
LERE LTz, Z AV BIBEIFIZ OV T, BETIEIC H
% “Positive Climb” #Z D% % “ROC>0" &i3¥9,
“ROC >1500" &#%E L 7=,

TRATIEIE 7 — 21 F6 ) B FAREET, G5 L Tidm
ZREN S L 2RI B0 E £ B, SHIHWZET L
(ITEpEtSIL —F ) Tldfifiatan 2 + v v 2 ik
DRIV OB & OFSRE 2 A0 L, BT E T2
HEORMZL AR L T3 LUEL =728, “ROC >
0" &9 5 &Mt it U =i AR SE B I 4 0 A5 i
FedNT, RIS L EEAFITLTLES, LAiL
FERIZ AR S 0y b A ZOHMEE T BB, G
FRDBEN, FHEO X F v V247D £ TORRENRR,
FHEE D RBETIZROC >0 & 75 5 72 & 5 AL 5 &
EIARMBETH B EOBHN S, FFIZIZ0IZHART
ROC 3K ¥ 512 725 5 Th 6 BABASE O RER A T RE &
55, BUN—V 3 v TIEZhs 0l RE 21— PR EE
L, #1ETFIEZ 7 4 L& “ROC>1500" 7% & & T
EHRTIVLEND B,

(4) HRIBMELEREEE

FWEP®D ¥ F V) AL — F » Tld, 228 Tih 7z
& 912 Set R Push F D E)fETIE “Look” & “Check” %,
Order R Say F DA 1% “Hear” &V o724 227 2 HE)
NS 2 TR 2 LA GA &, HETFIE (A1) 774
NMMERAEEZ TE B 72T EROHEFIEE R C L XL
DEATRBITITA S K ICRET L7z, ZowliEEEE
S ERREI, X SICRENCEEA AR L2, LK
BHRE 3B 5 0k 20EA4)K L2035 &
S EEMABEE &8 5728, FWEPHHFEE» 6 7 4 — F
Ny I Eig D E U TTHBEE IR W R 217> T <,

(5) ABIEFILOEEL NIV

(3) IZCamUl7=& 52, FWEPEI NN =Y 3 v Clda—
FUBEFLOREARBE L ETATI 7 74 L 42U
W 20ERH 5, ZO&S EHBEFEIL, THHE
L —F v INO 7R T 7 L0 A 7L DR %
M ET2ZLTHhEHERNMLI 2LE2615,
AL, MR E T ICHBEROBNRERD S
fREEA (N 2 5%, ARETFALHNCE A F v v -
IS4 — VIR AN 2 kAR LB 2 LT, KAR
BHETHETIEAN 7 7 4 LW 2175 Z &N T
XpLEILNDY,

L2L, Z2O&5 5T MVAIOKREZIEET 25 Z &
T, Y3Ialb—¥ 3 VEIFOBRENEME 572D, A
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TEMTIORRBEROBEFED T T IO D721
WL > TLES AR DD, £, RETEBICHE
>7C, v —su— NERET S LS BFRICY -2 -
- FPEEHG L5858 5->TLED &5 A
NHDE5, BN—2 3 VTIEPAERCRhREEZEHR L
T, 28D KD SRR 2 R L7220, GBS To
FIHEMEEZZEL LN Y = ILOBEBEIERR R %
TOTHKTPETH S,

(6) HEBEHLR

BS—D 3 VTR, v—ru— FiEEL L TTAWLY
EHHLZ, 22. (3) TEbRAXHICTAWLIEY — 2
O — FEMTACRR I N ZEBIETH D, K4 22 ICHE
EI7—2r0—Fia & 220N EIZE STV, A, C,
PZRZFNIZOWTTERBOKIE TCED 728D TH 5,
TAWL D ER 413k 12 T MEE S T % 21, TAWL
Do —2a— FiEE%FWEPD 7 — 7 1 — FER
IZHEAT 52 L L HETH B,

TF U F R — F IS F T B A bR S
BIL T, BIN—Y 3 YV THOWTWE T — 24X — 25
A U, FEEOFHIEICEE D 7= 2 X — 2O FH#
R, FLERE)R P B RN % O B EO BN % 24
BILENEILVWEEZS,

F7o, BN—U 3 VT, AR TOLICITIRITIEE
T — 2 B U TTEIRI R AT 5 Hike Lzh, Higs
PEER T USSR 2 R 3D LS Tz > I 2 —v 3
VEFLEDARWETHS, YIaLb—V a3 VET
NERNWSZ LT, REDOHIELHZHEOIRIEL OME
fER R CE, KOlah s TheL %5,

SHIT TN G OBAEN 2 BERENLRTTREE H # B L
D0, HEHBYE TCOMHIEE KO = - XI5 1%
WMERLEDP OB KURR 2T 2 TETH 5,

4, EHVIC

Ty s ¥y b T—ru— iR 7as 5 4 (FWEP)
R L, BREMEED -0 DITBIRIH A EEL 72, ZTh
12k, UTFD &S HFWEPOH R AT 5 Z &4
T&7,

- FWEP I3 #RMEFIE, BEERB0E, TRITIREEE 7 — 212D
W, 3y sy b -7 —2ru— FfEREHEIET S,
Zhickh s 20 oI s K7 —2sa—F
B 3G RS EClRE L B

VPR UFERIL—-F KD, TEEREO DD
D AERAEE S KIRIS ) RL e 5,

ATEIR L —F V2B W T, FHEREARE L E 0
Y I AL - 3 VAHEEEINhDE, TFILIZE,

B, BEYE, v—su— PG, b OWES
it HRRE S S T h B,
CREREL —F 2 kD, TERFRORERE T F 2 b
BXOY I 7ICTHRRBETH 5,
CRY = Z KD, BiERGEHRE T HEESh S T —
O — FREIHEORHEI AKX S Z L AHEIC G 5,
S#iE, AJ1k KO RS RAERER S o B RE IR %
K5&Edio, EFEOAM A Ty Mk 2EEKRE
FWEP Ot AR & OIBFEHli 2175 2 E LT, [Fy A
T LD ER EEX S, £7-, EREREEMEE T 0y
o NE, RHAEOMZEHIEANEH L T PETH
%,
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Takeoff Procedure Standard Callout (Normal Takeoff)
PF PNF . Standard Cal |
Tell Takeoff to Cabin Crew Flight Phase PF PNF
Set Left and Right Landing :
Light,and Strobe Light 83 Kt \E/'ghty
Set Transponder Mode Takeoff 1 one
Selector to TA/RA VR Rotation
Check Heading Indication Vo V two
Callout "Takeoff" RTO 80 kt Eighty
Set Thrust Lever 1.05ER  |Monitor Engine Instrument 60 kt Sixty
and Push TO/GA Switch [If necessary,Adjust Thrust Level-off Altitude One Thousand
: by 80Kt CLB -1,000 ft
Check Airspeed 80kt Callout "Eighty" Level-off Altitude *
Monitor Airspeed Callout "V1" N :
Rotate Left Control Clumn [Callout "VR" and Monitor nEs | oo e One Thousand
at VR Airspeed,Vertical Speed Covelof Ali't " -
Check Positive Rate of eve-o fiude

Order "Gear Up" , after
getting Positive Rate of
Climb

Climb
Readback "Gear Up" and
Set Gear Lever Up

Check LNAV and VNAV
Engagement

Autopilot Engage

Check Climb Thrust

Check Acceleration at
Acceleration Height

Order "Flaps XX" according
to the Flap Schedule

Readback "Flaps XX" and
Set Flap Lever XX

Order "AFTER TAKEOFF
Checklist"

Perform "AFTER

TAKEOFF Checklist"

AFTER TAKEOFF Checklist

Flap Retraction Schedule

Flap Setting Vs
(deg) (kt)

Flap Retracttion
Schedule

15 105|Takeoff Flap

8 107|Pos
(ft)

itive Climb, ALTFT > 500
, Veas > 120 (kt)

0 115|Vea

s > 130 (ki)

Takeoff Settings

Params Unit Value
Wro|  (kg) 37,133
Takeoff. Flaps| (deg) 15
Vil (ki) 130
VRl (kt) 141
V2 (kt) 153
Procs Normal T/O
Field Elv.|  (ft) 0
QNH 2992
Figure No. Note.
51 Takeoff (Inputs)
Aircraft Revision | Rev. Date Scenario Files Prepared by
F100-JAXA | 1.00.00 | 12/10/2007 | Takeoff.dat, Takeoff.prc, Cockpit.cpt T. Miyata
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2500 ALTFT(ft) 30 FLAPLVPOS(deg)
2000
1500 / 25
/
1000 ]
500 / 20
0 ]
0 20 40 60 10
(sec) 15
200, VEASKT(kt)
160 P — I e — 10
120 )
80 / 5
40 //
0 | 0
0 20 40 60 80 100 0 20 40 60 80 100
(sec) (sec)
5000 ROC(fPm) GEARLV(-)
4000
3000 VAN 08
2000 / \ _,/ :
1000 /
0 / 0.6
0 20 40 60 80 100 \
(sec)
20 THETADEG(deg) 04
16
12 f \_/_ \
. / 0.2
. /
0 J 0.0
0 20 40 60 80 100 0 20 40 60 80 1
(sec) (sec)
7 Visual Workload(PF) 7 Visual Workload(PNF)
6 6 _ _
5 5
4 4
3 3
2 2
1 1
0 0 [
0 20 40 60 80 1 0 20 40 60 80 1
(sec) (sec)
7 Auditory Workload(PF) 7 Auditory Workload(PNF)
6 | 6
5 | 5
4 4
3 3
2 2
1 1
0 0
0 20 40 60 80 100 0 20 40 60 80 100
(sec) (sec)
7 Cognitive Workload(PF) 7 Cognitive Workload(PNF)
6 6
5 5
4 _ 4 _ I |
3 3
2 2
1 iy 1 0 S S O
0 | Wil T | N I [ [T
0 20 40 60 80 100 0 20 40 60 80 100
(sec) (sec)
7 Motor Workload(PF) 7 Motor Workload(PNF)
6 - 6 —
5 5
4 4
3 3
2 = o 2
1 [l [] 1
0 [l I [T 1T || 0 I I [T I I [T
0 20 40 60 80 100 0 20 40 60 80 100
(sec) (sec)
Figure No. ) . Note.
59 Takeoff (Workload Timehistory)
Aircraft Revision | Rev. Date Scenario Files Prepared by
F100-JAXA | 1.00.00 | 12/10/2007 | Takeoff.dat, Takeoff.prc, Cockpit.cpt T. Miyata
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Task Report
All task items were accomplished. Total Flight Time (Tnt) [(sec)| 100.2
PF PNF
Workload Summar
y v | A | C B Vv | A ] c [ P
Total Task Time (Ttask) (sec) 26.2 31.8
Total Workload Time (WLttask) |(sec) 89.38| 45.08| 58.18| 30.88| 114.65| 44.10| 101.24| 91.94
Average Workload (WLavg) 0.8920| 0.4499| 0.5806] 0.3082| 1.1442| 0.4401| 1.0104] 0.9176
Workload Sources: V=Visual, A=Auditory, C=Cognitive, P=Psychomotor
Task Log Summary (PF) Task Log Summary (PNF)
Goal Start | End Goal Start | End
D el ol Time | Time D L] Time | Time
0|Check HeadinglIndication@ModeControlPanel 12.7] 129 0|Rotate SeatBeltsSwitch 0.1 2.8
1|Check RunwayHeading@LeftPFD 13 14 1|Push LeftLandingLightSwitch 2.9 5.1
2|Callout "Takeoff" 14.1 14.4 2|Push RightLandingLightSwitch 5.2 7.3
3|Push ThrottleLever 146 17.7 3|Push StrobeLightSwitch 7.4 9.5
4|Push TO/GASwitch 17.8[ 19.2 4[Set ATCTransponder 9.6 125
5|Check Thrust@EICAS 19.4] 20.4 5|Hear "Takeoff" 14.2 14.6
6|Hear "Eighty" 29.5| 29.9 6|Monitor Thrust@EICAS 147 157
7|Check Airspeed@LeftPFD 30 31 7|Callout "Eighty" 29.3| 29.6
8|Hear "V1" 39.6 40 8|Callout "V1" 39.4| 39.7
9|Check Airspeed@LeftPFD 4011 411 9|Callout "Rotation" 41.9( 422
10[Hear "Rotation" 421 425 10[Monitor Airspeed@RightPFD 448 458
11| Rotate LeftControlColumn 42.7| 433 11|Callout "V2" 448 451
12|Hear "v2" 45| 454 12[Hear "Gear Up" 49.7( 504
13| Check RateOfClimb@LeftPFD 455| 46.5 13| Check RateOfClimb@RightPFD 50.5| 51.5
14[Order "Gear Up" 49.6] 50.3 14|Readback "Gear Up" 51.6| 52.3
15|Hear "Gear Up" 51.8| 525 15|Set GearlLever 52.5| 55.2
16|Check Thrust@EICAS 56.6| 57.6 16|Check LNAV@RightPFD&&VNAV@RightPFD 55.4| 56.4
17|Check Acceleration@LeftPFD 57.8| 58.8 17|Check Thrust@EICAS 56.7| 57.7
18|Check flap@EICAS 59 60 18|Hear "Flaps 15" 62.3 63
19(Order "Flaps 15" 62.2| 62.9 19|Readback "Flaps 15" 63.2| 63.9
20|Hear "Flaps 15" 63.4| 64.1 20|Set FlapLever 64.1 67.1
21|Set A/PSwitch 724 744 21|Hear "AFTER TAKEOFF CHECKLIST" 746| 757
22|Order "AFTER TAKEOFF CHECKLIST" 745| 755 22|Pick Checklist 759| 76.7
23|Hear "LANDING GEAR" 77| 777 23|Say "LANDING GEAR" 76.8| 775
24|Check LandingGearPosition@EICAS 77.8| 78.8 24|Hear "UP" 79| 794
25|Say "UP" 78.9| 79.2 25|Say "FLAPS" 79.6| 79.9
26|Hear "FLAPS" 79.8| 80.2 26|Say "Checklist is completed" 80.9] 81.9
27|Check flap@EICAS 79.8| 80.8 27|Hear "Checklist is completed" 82.5| 83.6
28|Hear "Checklist is completed” 81.1] 822
29|Say "Checklist is completed" 82.4| 834
Figure No. Note.
53 Takeoff (Task Report)
Aircraft Revision | Rev. Date Scenario Files Prepared by
F100-JAXA | 1.00.00 | 12/10/2007 | Takeoff.dat, Takeoff.prc, Cockpit.cpt T. Miyata
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Takeoff Tasks Detail (PF)

Glgal GoalName Olngn LeafName é_)?grt Ié?aa{ %t:]r; .E:;de V|IA[C|M
0|Check Headinglndication@ 1[Check Headinglndication@ PF1 5/ 127 129 1| 0of Of O
1[Check RunwayHeading@ 2[Check RunwayHeading@LeftPFD PF2 5/ 13.0] 14.0/59| of 1 O
2|Callout "Takeoff" 3|Callout "Takeoff" PF3 5| 141 144| 04937 1
3|Push ThrottleLever 4|Push ThrottleLever PF4 5 14.6| 17.2| 5| 0] 3.7] 5.8
3|Push ThrottleLever 4|Check ThrottleLever PF4 5 17.3 17.7) 1 of 0 O
4|Push TO/GASwitch 5|Push TO/GASwitch PF5 5| 17.8 19.2] 5| 0f1.2[22
5|Check Thrust@EICAS 6[Check Thrust@EICAS PF6 5| 19.4 204|59( of 1 O
6|Hear "Eighty" 7|Hear "Eighty" PNF7 5| 29.5| 29.9| 04937 1
7|Check Airspeed@LeftPFD 8|Check Airspeed@LeftPFD PF8 5| 30.0f 31.0/59( Oof 1 O
8|Hear "V1" 9|Hear "V1" PNF8 5| 39.6| 40.0/ 04937 1
9|Check Airspeed@LeftPFD 10|Check Airspeed@LeftPFD PF10 5| 401 41.1|59( 0of 1 O

10|Hear "Rotation" 11|Hear "Rotation" PNF9 5| 421 425 0f 4.9 3.7 1
11|Rotate LeftControlColumn 12|Rotate LeftControlColumn PF12 5| 427 429|59| o046 O
11|Rotate LeftControlColumn 12|Check LeftControlColumn PF12 5| 43.0] 43.3| 1 of 0] O
12|Hear "V2" 13|Hear "v2" PNF11 5| 45.0| 454| 04937 1
13|Check RateOfClimb@LeftPFD 14|Check RateOfClimb@LeftPFD PF14 5| 455 46.5/59 of 1 O
14|Order "Gear Up" 15|Order "Gear Up" PF15 5| 49.6] 503 0]4.9|37 1
15|Hear "Gear Up" 999|Hear "Gear Up" PNF14 5/ 51.8| 525| 04937 1
16|Check Thrust@EICAS 16|Check Thrust@EICAS PF16 5| 56.6| 576/59 Oof 1 O
17|Check Acceleration@LeftPFD 17|Check Acceleration@LeftPFD PF17 5| 57.8/ 58859 0 1 O
18|Check flap@EICAS 18|Check flap@EICAS PF18 5| 59.0f 60.0/59l of 1 O
19|Order "Flaps 15" 19|Order "Flaps 15" PF19 5| 622 629| 04937 1
20[Hear "Flaps 15" 999|Hear "Flaps 15" PNF19 5| 63.4| 64.1] 04937 1
21|Set A/PSwitch 20(Set A/PSwitch PF20 5| 724 740/ 5| 01222
21(Set A/PSwitch 20|Check A/PSwitch PF20 5| 741 744 1| Of Of O
22|Order "AFTER TAKEOFF 21|Order "AFTER TAKEOFF PF21 5| 745 755| 04937 1
23|Hear "LANDING GEAR" 22|Hear "LANDING GEAR" PNF23 5| 77.0 77.7] 0| 4937 1
24(Check LandingGearPosition@ 23|Check LandingGearPosition@EICAS |PF23 5/ 778 78859 Oof 1 O
25(Say "UP" 24|Say "UP" PF24 5| 789 79.2] 04937 1
26|Hear "FLAPS" 25|Hear "FLAPS" PNF25 5| 79.8( 80.2| O0f4.9|37 1
27|Check flap@EICAS 26|Check flap@EICAS PF26 5| 79.8 808|59l of 1 O
28|Hear "Checklist is completed" 27|Hear "Checklist is completed" PNF26 5 81.1 822 0f 4937 1
29(Say "Checklist is completed” 28|Say "Checklist is completed” PF28 5| 824 834| 0|49(37f 1
Figure N Not
lgure INO. ote.
04 Takeoff (Task Detail, PF)
Aircraft Revision | Rev. Date Scenario Files Prepared by
F100-JAXA | 1.00.00 | 12/10/2007 | Takeoft.dat, Takeoff.prc, Cockpit.cpt T. Miyata
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Takeoff Tasks Detail (PNF)

Glgal GoalName Olrtg’)n LeafName é?g:] Ié?:: .?it;: .E:,‘de VIA[C]|M
0|Rotate SeatBeltsSwitch 1|Rotate SeatBeltsSwitch PNF1 5 0.1 22| 59 046|538
0|Rotate SeatBeltsSwitch 1[Check SeatBeltsSwitch PNF1 5 2.3 28] 1 of of O
1|Push LeftLandingLightSwitch 2|Push LeftLandingLightSwitch PNF2 5 29 45 59| 0|4.6[58
1|Push LeftLandingLightSwitch 2|Check LeftLandingLightSwitch PNF2 5 4.6 5.1 11 0] 0 O
2|Push RightLandingLightSwitch 3|Push RightLandingLightSwitch PNF3 5 5.2 6.8/ 59| 0| 4.6/ 5.8
2|Push RightLandingLightSwitch 3|Check RightLandingLightSwitch PNF3 5 6.9 73] 1 Of 0] O
3|Push StrobeLightSwitch 4|Push StrobeLightSwitch PNF4 5 7.4 9.0/ 59| 0| 4.6/ 5.8
3|Push StrobeLightSwitch 4[Check StrobeLightSwitch PNF4 5 9.1 95 1 0] O O
4(Set ATCTransponder 5[Set ATCTransponder PNF5 5 9.6 11.8| 59| 0] 4.6 5.8
4[Set ATCTransponder 5[Check ATCTransponder PNF5 5 119 125/ 1 0| 0| O
5|Hear "Takeoff" 999|Hear "Takeoff" PF3 5| 142 146| 04937 1
6|Monitor Thrust@EICAS 6|Monitor Thrust@EICAS PNF6 5| 147 157159 of 1] O
7|Callout "Eighty" 7|Callout "Eighty" PNF7 5| 29.3| 29.6| O0f4.9|37 1
8|Callout "V1" 8|Callout "V1" PNF8 5| 39.4( 39.7| 04937 1
9| Callout "Rotation” 9|Callout "Rotation” PNF9 5| 419 422| 04937 1

10|Monitor Airspeed@RightPFD 10|Monitor Airspeed@RightPFD PNF10 5| 448 458/59 Oof 1] O
11|Callout "v2" 11|Callout "V2" PNF11 5| 448 451| 04937 1
12|Hear "Gear Up" 12|Hear "Gear Up" PF15 5 49.7| 504| 0]|49|37 1
13|Check RateOfClimb@RightPFD|  13|Check RateOfClimb@RightPFD PNF13 5| 505 51.5/59( 0of 1 O
14|Readback "Gear Up" 14|Readback "Gear Up" PNF14 5| 51.6| 523 0|4.9|37( 1
15|Set GearlLever 15|Set GearLever PNF15 5[ 525/ 552 5| 0]3.7|58
16[Check LNAV@ 16(Check LNAV@RightPFD PNF16 5| 554 56.4| 59 0Of 1 O
17|(Check Thrust@EICAS 17|Check Thrust@EICAS PNF17 5| 56.7 57.7/59( O0of 1 O
18|Hear "Flaps 15" 18|Hear "Flaps 15" PF19 5| 623 63.0/ 04937 1
19|Readback "Flaps 15" 19|Readback "Flaps 15" PNF19 5 63.2] 639 0]49|37 1
20(Set FlapLever 20|Set FlapLever PNF20 5[ 641 66.6| 5| 0] 3.7|5.8
20(Set FlapLever 20|Check FlapLever PNF20 5| 66.7 67.1 11 0] 0O O
21|Hear "AFTER TAKEOFF 21|Hear "AFTER TAKEOFF CHECKLIST"|PF21 5| 746 757 04937 1
22|Pick Checklist 22|Pick Checklist PNF22 5| 759 76.3| 59 0f46] O
22|Pick Checklist 22|Check Checklist PNF22 5| 76.4 76.7| 1 Of 0| O
23|Say "LANDING GEAR" 23[Say "LANDING GEAR" PNF23 5| 76.8 77.5| 04937 1
24|Hear "UP" 24|Hear "UP" PF24 5| 79.0 79.4| 0f49|37 1
25|Say "FLAPS" 25(Say "FLAPS" PNF25 5| 79.6( 79.9| O0f4.9|37 1
26|Say "Checklist is completed” 26|Say "Checklist is completed” PNF26 5 80.9| 819 0]|49|37 1
27|Hear "Checklist is completed" 999|Hear "Checklist is completed” PF28 5 82.5| 836 0]49|37 1
Figure N Not

lgure NO. ote
55 Takeoff (Task Detail, PNF)
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