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R 22 SO AR SR T AR R I — B ICHERE LTI, AR DL 3 My NI 5
HOESITND, FifzlZHlESHL- FAR/CS25.1302 T, it 0 Thba—~vr =7 — <%
—VAVNRELREND LN R0z, HERD T TAT vF B T, ba—~r =7 —Fflii3#% L
OB T Ial —#E L W ERIFIENT.LTHY, BEEERET B I3 D 72
FHlEIL T, BARTHTZICBR SN CODY—Va T b Doy MG [T ELE I SE A9 D0 B
DHDHD, 7ITANT X BB DIENTZD T TA T v 2RO H O BITOVNE LRSS,
Fo, B TREO7 2 — A CTHREBASICHERS D ZEN -7 G AT A ISR 2 555,
AR CTIIba—~r T — v R =T A N T TA T X OB SRR G BB R T 5 70,
PR DFRAEVEMEAT TN 2 TR A 7153 B THF RS LT B A FEHE #EEfE T (HRA : Human
Reliability Analysis) (2 Z25HMliZ B WIVIAAESGR G FIELREL, ZOA ML T2,

R LR FTFIEORFAT Y T IILL FOBEY THDH, Dea—~v T —|ZLoTELNY—
ROHL, BEMITHBENRKREN A ay DT ay —V% (V=< /L BLO v ) —~ L) X AT
I 5, DARMGIZEKL#E 9% CREAM (Cognitive Reliability and Error Analysis
Method) % iV T, FXAZIZEL CRIVG b a—~r =T —2i#A3 5, bl i-ta—
~ T —ZOWNWT, AR —BRITE T LA —NIZE LR REIR AR, 4) 1
VIV —=DE LGBV Tk — v TR AEMRRAGEL, AV —RICELROKBI AR
H3 2%, BINPF—RICELHERITNZ, ba—~vr T — v R A N RO & A
$9 1 SOFHIEE%E L T B i LRBEZ S ZE T, WH DT ADENTZR G HRZFFD,
ZZC, B EMEII O 2 =P (Reach Zone)Z FAVWVZRM RS L, NV —RIZEDLHERIZHOW
TUTHEIRALE DY — NS U TR T 2RI E T2, 2D 1T, 7T A7 it - B24F
IR NTNOY —ATBRLE T D0 EME T 5, b FIEICIR, FRFH CIERIE O foi fif 2
BONDBIBHIT VIV RLZ AL, RREORHE) S NSGA-TT L SR — /LA~ iz
A G DEIEFIEET D, 2 B BRE(LOM RGO TG LB O MR R E I 5 O<E
LHHZL, [F%LL ECThHIVUR, 74T v Bl & A 5R 53 DHE81E T 062803 TED,

REFIEORNEAHGR T D720, V—2aF b - Dy MEFLE DML D 747 v
AT TIEEE A U, ol LRHRAS R DIE, Rt - BB SSALE (2B U CREAFAE L0 R i
PMENDFHREZSHZENTE, TORIWAHALNZLTZ, F2, HETRDOLND My h 14
DOFEMUINZ TEE O 2 LEAEAHELIZ5H 6T, BEFEERHMEEA RS LAIENDZ L%
MR LTz, SIS, JEEEMRMT 2 32k L, ST B I L ORISR DT A= N EB LI 5E5ThH
B TIERENANCTHHZEZ MR LT, W21, EMERIRRNT FiEZ2 O Ch R O fiE 2155
NDHZEZMER LT, PL XD, TERITFERIFHE AL CTholcba—~r =7 —2o0 T, &
BX BB D DIEENE - B ERERRAC 8 D B B R A AT VIS RO D FIED A AR T&E T,
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W= GG H AGEA4
AC Advisory Circular TRAAPY e —F 27
ATHEANA |A Technique for Human Event Analysis
ALT Altitude iy
AMJ Advisory Material Joint
AP Auto Pilot H Bt
APU Auxiliary Power Unit F BB /)2
ASRS Aviation Safety Reporting System K L2 22 4 )
AT Auto Thrust H BhHE )R
ATA Air Transport Association of America KEML Sk
ATC Air Traffic Control L 2= A il
CAS Crew Alerting System
CHIRP Aviation and Maritime Confidential Incident| -
Reporting
CREAM Cognitive Reliability and Error Analysis| -
Method
CS Certification Specifications I T 22 K Al
DA Decision Altitude el B
DEP Design Eye Point THA T A HRALR
EGPWS Enhanced  Ground Proximity Warning| xfHifEm it &
System
ELEC Electric System EREND
Emer Emergency FEHH
EPC Error Producing Conditions
FAA Federal Aviation Administration K EDE M2 SR
FAR Federal Aviation Regulations K ERE AR AL ZZ K I
FD Flight Deck TIANT %
FD Flight Director TIANT AL I H
FHA Functional Hazard Analysis
FMEA Failure Mode and Effect Analysis B — R - B R AT

v




FTA Fault Tree Analysis T [ D AR FEAT
FMS Flight Management System FRAT & PRALE
GA Go Around HREEAT
GS Glide Slope TIAR - Aa—
GPWS Ground Proximity Warning System K HiE T B AL
(JEY¥E)HEP  [Human Error Probability (FLHE) It R A 32
HEART Human Error Assessment and Reduction| -
Technique
HEI Human Error Identification ta—~vr T —ikl
HET Human Error Template
HRA Human Reliability Analysis INGIEY e 2
HYD, Hydro [Hydraulic System I R
H/W Hardware IN=RT 2T
ICAO International Civil Aviation Organization [ B BRI 22 R B
IDHEAS Integrated Decision-Tree Human Event| -
Analysis System
LDG Landing H e
LOC Localizer n—H 7AW
LTS Lighting System e
NASA National Aeronautics and Space| KIEMLZZFHF
Administration
NARA Nuclear Action Reliability Assessment
NAV Navigation IRES
NSRP Neutral Seat Reference Point
NTSB National Transportation Safety Board KEEFERLEETZES
OEI One Engine Inoperative 1 = VU AEE)
PAX Passenger k%
PF Pilot Flying Ry kT TS
PM Pilot Monitoring AT =PI NE = N/
PRA Probabilistic Risk Assessment SRR U A7 34
PSF Performance Shaping Factor ITENTE AR F
RAT Ram Air Turbine FEH e A E
ROC Rate of Climb AR
SHEL(L) Software Hardware Environment Liveware| -




(Liveware)

SRK Skill Rule Knowledge AL e =)L LY
TCAS Traffic alert and Collision Avoidance System| 2% 7225 125w
THERP Technique for Human Error Rate Prediction| -

TO, T/O Take off it

TOGA Take off and Go Around HifEfE B OVE 1A T
TAWL Task Analysis Workload

VMO Maximum Operating Limitation Speed e A FH PR S G

vi




EB1E Fia

P ClL, 77487 ox & FHIR L ThRaICHlESh cka—~r 27— H#E L, fEkDba—
v ZT—MREBLIO, RO T7IANT R G FIEICB T b a—~ =T —FHliEIZ OV T
T, KD HHIE R,

1.1 Ba—<rIToi— < RX—TAVMAEOER

R—Ar 7 rtOMAEN 21 R, HRAZ A2 AR — E O EFHERE T HMH
B THDHN, TDOEHRIKD%LIL My MFlight Crew) 22D THHESILTEY,
1995~2004 FO A FClIMZe 24 Fi(Hull Loss Accident) 235135 FJRK D 56%%
HbsEarEnTz, (K 1.1-1 28)

75 | Flight Crew 0% 10% 20% 30% 40% 50% 60% 70%
23 | Airplane Flight Crew ; ; ; ; : 56:5%
17 | Weather 5 3 | | i i
Airplane : 17%
Misc / Other ;
13%
) Weather
Maintenance ‘
. — 60/ '
5 | Airport/ ATC Misc / Other ’
133 | Total with Maintenance 4%;

Known causes

- 4%
44 | Unknown or Airport/ ATC r

awaiting reports
177 | Total

X1.1-1 #rzesaaFi(Hull Loss Accident) 233175 EIEIR ([1] L0 1ERR)

ZOIHZRRPUTINT, KEEIMIZE R FAAIT 1994 HITFA LT 4 iy B 22 vk vh T 2o 4
Fi A RELmEFBICBWT, BIED RMKERICB T M ay hefi 2zl 27
= —AIZEODLDLMaFI A FERL, #¢it(Design), i#ffi (Operation), FI##(Training) ® 3 4%
NHA 51 FICBESES 2 EE07- (X 1.1-2 2) , £z, TOHTYH, FHIER T 52—
VUET—ZOWTE LILITRTIREZET 0D,



DESIGN
(=D

QUALIFICATION

I X
OPERATION

=% i

- Rule (}3F)

- Research (%)

- FAA/JAA Policy/Criteria
(B Bk UL, — [ HE)

- Industries Policy/Criteria
(FE3E TR S — 15 HE)

- Process (JO12)

\. J/
1.1-2 Gl - IO BLR O A L2 S 20 B ([3] LR

K111 REHEEICET 1 = (81&01ERK)

Recommen- | The FAA should require evaluation of flight deck designs for

dation susceptibility to design induced flightcrew errors and the

Criteria-1 consequences of those errors as part of the type
certification process.

(EFER) FAAIK, BREHIEREL/ M AOYFDIS—~DFEELIS—D

HEICHEY S | #BRICET LI/ Ty BE O =2 KX FERES O —

RE-1 ELTERT AETHA,

ZIT, R o BRI ZE L 22 M (Airworthiness) 2 R B L TR 2 B 3 2 0 8
BV, ZOFMELMZE MR A EAHCKE FAR K EREFMLZEHA], BN CS: BRINMLZZHANIZ =
ENb, FI2T ALY e —%2F(AC: Advisory Circular)iZid, MitZEtEaFEH 458 0%F
FEHEOTRIR T 1L 8 DFEN RIND, BIRDFR G- BOES TE T, MZEMAZRE 2720 0
AR AGE R T T T2 F CIIBIABRRIZE T T, =7 FA - DNEMZ AT 5
ZEIETERD, BRI RERFBA VT VMRS, FIZZOIOBRESICESEHLVG
DOBFIESITIY, DL IR RIRICETZ D D3O 24 O RFOFERHARE THix 72
BRDBDD, PTOT7IANT vFRRFIOREFICE NI -~ A F T == AD & AL
Bl CEIZH BIZ DWW CHEARNCHT LW IEES T R ALY« —F 2 ZOHENED HILTE T
BV, HEEME(Auto Flight: AC 25.1329-1C)[4], %15 % %t (Crew Alerting System: AC
25.1322-1)[5], # & itEi(Integrated Display: AC 25-11B)[6]1& RSN TE WD, F22



DPRIT, Ay bR WD E O Et - BAFEE O 2 T2 OfERIZFEM 4% FAR/CS
25.1302 lESN=I718], HE T 74—/ R RO Harris[913 64255912, 2003 48
SR FAA TRAAYY - —F 2 7 2R (i R XGEH (Part 25) LIS B D7 4253 8F) Tha—
~YUTZT—IZOWVWTERLTNDEDN 45 30, =7 —EHEBEICERL VDL —ra—F
(Workload)lZ W\ Tl 37 SCELEELFIEL TOZICHL DS T, RO E#ICTRELT
WAL —v T —E T DITIE AR+ ThHZENHLE72D, FAR/CS25.1302 A3RKINT
1% 2007 4, K[ETIE 2013 FEICHIESNAHIZE ST,

ZOBETTIAT vFx WA TOERE - BFEE A DS LIHETHY, 1T 25.1302(d)i3k
2= TR T AR AR E R (R Clika— vy =T — w3 — U AV
Human Error Management EMEFRT2) Z5XEHRHCEE T 5624 ZRL TS (R 1.1-2 &
)

o

#1.1-2 FAR25.1302(d):ta—~>=5— 2328 E (81L0{ERR)

FAR To the extent practicable, installed equipment must
25.1302(d) incorporate means to enable the flightcrew to manage errors
resulting from the kinds of flightcrew interactions with the
equipment that can be reasonably expected in service. ...

(EER) WERHGRY, (AT X BESNI-HRL, EfICHL

FAR TFRESNANIOVEHBORETHICTELDIITS—IZD
25.1302(d) |\\T, BETESHEEBRALITNEESEL,

FREOFRFHEIZXL T, AC 25.1302-1 IZIZLL FD 4 HEOWT N EGHI BB T 528
CARELRA M BT HERSI TNV,
(1) Ay MPEEROBEEZBL C, =7 — %M TE5RFThHHI L,
(2) ALZEHEDOBERE K OMERBICT 5 =7 — D BITA B THY, BT TA MR OFEREEZTTHZ
ENTEDLRHRFITHDIL,
B) AT H—NK, avl, WERITA72E DNRN 7L TE=T— 0 IIf TEH2 L,
(4) AT LOaY I HE Lo TET—IC LR AL BN PERIN LR THDH L,

MIZHONWTE, Ay MATT—Z2BINL TLESTZ AL, BIZIEFHESICEETRARSNS
ZHZE S TET— DRI D IELS TEDZEERD TND, IZHON T, ey bR ET—
EBRNPLTLESTGAIC, HiEE REUK T T2 BRI TEa kR C&HZ L& RO T
%o BNTONWTIE, BIZIEH —RICEo CGREMEZB LT 572E, =7 —OREL MGl T228%
RHTND, (DIZONTUE, Ay MITT—E2 RN CLESTHAL, FIZIERITEE 2T
AEMS)NZE DT —%Z T 702l ENPERENDZLERD TS, ZDOIIIT, Ba—
VU IT— IRV ANE, b — v T — ORI - BV~ O BB O KR - SR B E O M -
VAT BZEDHERR, LW oTe BN T AT R R EO S Rk Lo TS,



— 7, RERTII"BERNR R LN GRS, Ay TF A —REfEICHRETHIELT
BAEMEDMEIRL TLED, Vol E M EOBEEMEAE LB IR ZEITRO TV, ZivE
ThcE AP L CEIMLEREA— T — DS IR B T T AT X 2B 3 2BRI21T, B

Lkt bS8 m e, WEL MDD M A DED0R—RKATHL, ZIUIBEAF
BEDO =T T A L E TR AL FE e YU Ny MERE IS, B EEE R T oMb — <
T —HARHES T HRET O EHA TE LD THY, ZIUCIV B b a—~v =T — v R —
DANDNTG U ZZ B0, BB B A RE T 52 L TR T AN EGEH BUSIZ0)5%
W OEHE DB TND[10], ZO IR ELFAEL LUZZ DR EOTTA T v &%
A5G A It — v =T — LB DO R T U AR YN R TN T WEE 2 DD, — T,
ik BB S AR BRI HTA S A DL A— D — ST 27 TA T X R T8, 613, &
At S /f/%@Jr/\foc*ﬁnﬁﬁxM%iT&)@ BIR DB T = — X2 B I 5 FEERAY
FEAMIZ IV TR FHA S B2 SV B L 7= A2, BUGE B ) 2 RE 3 B b+
IDufG72<72%,



1.2 MiZE ST BT At a—~vr =T — B3

1.2 FETIIMIEE R EL TIER DM ZE S B Ic BT A a—~ o =7 — B EMFSEIC OV OR T,
ta—~ T — (2T AL ET AN BLI-ZNOOHZEN 1.1 EIRLEZT T4
N oFDba—<r 27— v 32—V AV MDOFHRE IS TWD, 728, R+ 71557812 Tits
FASHTOA A EBEHEREATICOWTIL 2 EICEED TR,

ta—v 27— BT 2R MOIETFIET LELTEARBDIT 1980 FRYEHIZEF S NI

Rasmussen DA /L«/L— L -} L (SRK: Skill ,Rule and Knowledge) € 7 /L [11],
Norman DAV 7 (Slip) €T /L [12172E8 0385, £7= Reason[13]i%, Rasmussen DAF/L«/L
— /LT Ly VHERAICHLT, SRK O BRICHITHRINTEIO Y R EEIVGIL2—~
VTGOV TEIERIEERL, MEOMRENAITO B D=7 —(Slips & Lapse) &, Z4UICHE
{BPEToTT—Mistake) | ML (K 1.2-1 Z ),

Knowledge-based Goals
Mistake l
Identi- Decision Planning

™ fication [®Of Task |[—™

Rule — based

Mistake S Recog- Asslocla- Stored
|gns> nition | tion | Rules for
State/Task Tasks
Skill-based sature _ Automated
. Signs i
Slips, Lapse  |Formation (Signs) ,| Sensori-Motor
Patterns

Tl T 1]

Input Output / Feedback

1.2-1 SRK £ ([111[18] L0 1ERR)

F72, Reason[14)1Z3 AT AR BT H =T —LL T, FELARAAAT — A (Swiss Cheese)
T V(M1.2-2 ) 2R LT, HOKEFELGISEITHBUHL T, BHOLAT LATIIREIC
P> TRHIERZFHLE TV 28, FERIITERRL DI EE T AL AT —ZAD KD IR AN
{ETEL, (D E ST T BRI A TG A ICF SR I DR LIZET L THD,



Some “holes”
due to active
failures

Defences
in depth

Other “holes”
due to latent
conditions

1.2-2 AAAF—X &7 L([14] L0 1ERK)

F77, INHDba—< T IR T AET ADOIRELILC, 794N T X ICBITA A ORE
LEDRFAHLINCL, SAry REMiZELDRID~ L s~ A 2T 2= AD R BAITER
LT, ZOMRIRB 7R R AR T DA e R D DD EH 12720, Edwards[15]1c k> TE4 7
SHEL(Software, Hardware, Environment and Liveware) €7 /L 2MEE X7z, $7- SHEL
E7 /W% Hawkins[16]i2X~C, H.00Z Liveware 2%BM&i7z SHELL €7 /4 (1K 1.2-3 &

) (LT 52807, ba—~v T —DRAZERZHONNTT LI, AL A
Faﬁ*ﬁ&éwznﬁkété774%7yﬂ?é:b\ﬂﬁié\ﬂméﬂf:o

DDQ

Software
Hardware
Liveware
Environment

1.2-3 SHELL E5 4 ([16] L0 ERR)



*7-, NASA ® Arbuckle X Abbott H[17N1ZAANAF — X EF VAL T, ba—vr o5 —
DEBEMEIETHIBEED LM CEBLAIREZIRDZEN, Kb 7 —ICLD B4 5%)
HNEWZEATRLIZ(X 1.2-4 B1R),

Prevention Strategy A:
Mitigate Failure Effects

Prevention Strategy B:

System Design to Minimize
. Failure Impacts or Propagation
Prevention Strategy C:

New Capability or Information
1.2-4 Arbuckle <> Abbott HD =T —{&#EET ([17]1 LV 1ERR)

to Eliminate Whole Categories
. of Accidents

~ATIRKD Wiener[18]H 71 A J7 K (Intervention Strategies)’2HFiimza "L, =7 — 8 x
Bl 95 FIEICHOW G L T, KEF A B (NTSB: National Transportation
Safety Board)® F a4 <> NASA ASRS(Aviation Safety Reporting System) COEY
Uy MREZHTL, ba—~v 27 —DOE RO (Line of Defense: X 1.2-5 2 f)A Hne
THZEOEIM AR S LD GEMINE Appendix A.1 2 R) , A ~A4 KD Billings[19113 77
AT X HEMET AT LARFHIB WL, =7 —~0#bt (Error Resistance) b LIZ=T—~
Ot (Error Tolerance) D% x FIZHSRFNEELL, HIH T/ A2y b A HF L —TC
oY) 7 %3513 “Layered Defense” |ZXA S EDO T —mfEB ILIZ IV Z 21 E IS
RWREITD AN ThHZEZ R LT,



Resulting
Event

6. Machine Takes Action
its own

3. Detection by Persons not
in Cockpit

4. Warning and Alerting
Devices

3. Secondary Indications or
Displays

2. Detection by Crew
Member

1. Normal Procedures,
Crew Vigilance

v

ERROR

1.2-5 RO B (Line of Defense) ([18] X0 1ER%)

Fio, EEDITIRER Ay DT T Ak~ % — A M (Flight Management) O #ff 72
[201[21][22][23]& L CHEML - FIHR 2 B2 31T D G BIZRR IR IS RE ST DUV TFZEL T T, B
RHNIT =T TAL DRT T3y MZBITHZE AR R A E R DO FRED BITHE
AELTZHE ORISIZET 2881 Th D, ZOIOZWr KN WG T, B A S my
NI —27m—R O @SN HERCNITAIRZE I DD {2 T DA 3B, T T3 A1
o MIARIRZEPEIT A9 ROMUZZE A - BRFVE  EREPE - PREETED 4 ERPINTILELSRDE
BIRE LT ECTHW AR TN NHDZEN 0T, B N Atay hoYliita—~ =T —T
TEEND, U—27m— RO @G I3V TREBR - k23 cH4L 07 #H 0 8 R EIC R E<EET S
ZEDIRSNT,

o, T IAL DT 07T NI TRV EN TODAL Y b T U R 2T — e R—= T A D
(Threat and Error Management)[24][25]13, #{A 45 ] - 22 028tk b o 7= FHER BE I3 0
TEDIDBRBAERVE A NIEL TODETRIL, FEAELIDTT— O %X 5RO TV
HTHDH, ALy T VR 2T — v 2=V A ROFIFETIL, BRI ZDObDICT T — %7557
HAL Y RINIEL TWAZ LA RTR LT F Ty M =5 —DE A 1T, RILZ/L— Y —
A3 —Y A MCRM: Crew Resource Management)[25][26][2711Z7 7 A+ v DRI
BIFDV =AMy NISNDOREFRGECEMEREL L) ZIEHT 5720, aia=r—
var - BRIRE - F — LU= EWSTRE N AT DR ATHY, HARIZENTE JAXA[28]
(2T CRM B /1 DA TENEAE DS FE S AU ZE AL D =7 T A > D 3E A - IR ICE FH SAL TE TS,
FAA [FAL YR TUR 2T — e v X =D A IR L — UV — R v RV A PRE LN ST RS
A7 BRI IC DN T R =D AN EWO R BLZ LR U HIWD 2, HTHE 25.1302 THZ



DI AFERR e 2 —~ 0 T — P IR AR IR G 0 BBV THEBRL TWD 28T D, A -
DB OF = ZVANIEIT Db a—~r =T —5 RO JATHFFEIC OV TiE Appendix A2 (2
AR,

LLED LS 723y hORENIRZDFIFRE, FREOM 1.2-4 XK 1.2-5 DGR TRINDHERD
THMACTET 2RV IEDABVMATHLN, =7 —2EF T 51235 ETHLHEIRR
HNTT—ZFER ULV EDR DR TH S, £7-, FAR/CS25.1302 DR A ERLIcb2—
~ 777 E T —% 7« 7 )L—7(Human Factors Harmonizing Working Group)[7]73/~
T, EARICESFIEINIZ M By Chba—~v o 7 — 25/ ZEETERNE D
THY, B P EF TO~ R — VA MENTZFITHDZ 72K, 74T v¥ O FEL Tk
— T =D IEPLELESITETND,



1.3 RERDOT7IANT vFREtLba—~r =T —Ff

1.3 B TIINERD 7 TANT X BT BIT DT RN T 5Pt 2 —~ > =7 — 5l F 5l
DNTEED, BEERREHEBEICB T HHE ~DOR Gt —~ 2 =T — DT FIEDO B 7%
B35,

[BRDDIFET DT TANT XG0 B OMEIR, Fl21E FAR/CS 25.779 (it - i@ o
R R ONEB) D11 Z) R FAR/CS 25.781 (Hiit - B FEE DO ERDTLARER) L7 E /3 Y -
BRI DONEL, ba—~v T —(2OW L FAR/CS 25.777(a)(d) (FBfit - /R R+
RRIBG ) WS T2 BUE D I IRHAV T2, 7T7AMT v ORESRRFH T, it - BRI ER Oid
BERHNEERRABECTHAN, ERIFta—~vr T — 2O TE B TEIEMEO AR D
FHDMTOILTND[29], BAEHEDFEAN TI, /Sy M3 G FERFI R E T RB e A — /S — o R/
/L(Overhead Panel), 7L 72— /LR K OGRSV (Glareshield & Instrument Panel), &
B —_F 24 (Center Pedestal), A~z —/L(Side Console)lZxtL TEDIHITHdR%
FLiE L CUSDERREH T 22812720, LT ICERSILHE EHiF (Reach Zone)[301(X 1.3-1 &
R Z W BN S W TR B AR E L TVD,

V=1t N R ATy 7 UTIRRE T & i D
V=2 20 =R Ry 7 LTTIRRE TRORBR T2 T L T <#EilH
V= 31 N RAD I Y E ANUTRRE T R A RIRANIX L C i <&

Zone 1: IN—RARZ0OVILT-RRETD
BRI E

Zone 3 : N—FRADOYSE S LT-4KEE
TFEEAREHEELTEEH

1.3-1 BEMEFEmIC VW53 @& P (Reach Zone) D EFE ([30]XL01ERR)
Honda HI2EA AR F Loy 78y MFZE[201IC 3BV Ty, BEAER SR PE T F it O MR

FE SRR B A AL QOB ZOR It —< L T — DL L TR, Ba—w TS
— e =TV AV NI OWNWTITEHRBE TS LD ST T 4N —F (L F T = — A (GUL

10



Graphical User Interface) DEIER FHIARICOWTHE B 75D HTHY, AR B TILE
JECE TR, iz, ERREMATZ2E#RIICAO: International Civil Aviation Organization)
B L O [E R 2248 BR (CAA: Civil Aviation Authority) O #i 15 #(Fundamental Human
Factors Concepts)[311IZBW\CH, ZNETCOHRMHABREENOLa—~ T —2<HRD
RFBLLT, 74T X O VEADRESCERIET A E R — B R0 2822810 T
WD, ZNLSDOBLEIZOWTIZBRE T2V, X 1.3-2 1358[E CHIRP(EY Y/~ Mg il L -
Aviation and Maritime Confidential Incident Reporting) CZ&1F 51 CU = @ FE G HRIEERR
/7B ot a—~r 2T —aif B LOLREHBITH L 32], 2OV T EmO#AE S 172
T THNTBAFE T =— X D% TRICEBWTH IR G ITRET AR T 5ZLNTED, 1272L, 2
D7 OEEICRIENHVEAEMEIMEN, VO ER T T —2F % T 556100, /7 ORESR
B9 DB KRR E TR A BB EL LT, BT = — X D% TR TIIFRIDRELD,

o} oY oY

decrease decrease increase

1.3-2 mEHHREEHRESERICBIIIba—~vr2T7—2FR LD ([321L01ERK)

Fio, MZEEORFHIHWONDMENT LT, R [33]o—REL THEML TW5H FHA
(Functional Hazard Analysis), FMEA (Failure Mode and Effect Analysis), FTA(Fault
Tree Analysis) &\ o7 FiENH 5, FHA XML ZE8 12 5 2 DR 2~ B2 R
(Severity) & a Al UG HEE Bk 258 975, FMEA [ZR AT v 7 W7 Tk ChO T — R &3k
WL TR ENME~DRBEAFAMNL, FTA 1Xhy 7 XU MmO R (Fault Tree) & fiEHTL
AT AERELTOMEMRZF N T5(X 1.3-3 20) . ZNOOMHTRERND, Bl %
BIE~DOFEENRK 1.3-4 (TRTIIAT VT 20 R T 20E 57 il T %, 2SO fETIL 5
BROMLZZHE BTN ILfEDINTND A3 [34], B S AT ADASHEEE 02 M~ 5B FERHMIC
FIRNEPNTEY, ba—~vr =T —%2Z L TR0, AC/AMJ 25.1309[35112H 7 & B Y72
XAy DT —O LR L7\ 3 2 Hitd(quantitative assessments of crew errors
are not considered feasible)” LFHFEEILTHY, ba—~rTT7—0O E &MFEHIZEIR 2> Tl
720, Yang HIZLD/ 5 Mmay e HE8HEfE DS 2L — a7 T A RIEDOISE[36]I1C 3
WTh, ba—<r T — [ IEFERLL T2 — 2 al ICANSNAE T THY, FAEMRRY
EEBEL TR,
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AT LR EREE
(Display#1,#2 %=l (5 5 m)
Misleading Data is
Displayed on Two
Displays Simultaneously

Display#1
i d R

Display#2
| R

Incorrect Data Displayed
on #1 Displays Without

Incorrect Data Displayed
on #2 Displays Without

Warning Warning
| | _
#1 Display #1 Display Data #2 Display #2 Display Data
Monitor Function Function H/W Monitor Function Function H/W
H/W Fault Fault H/W Fault Fault
A=1>10%/hr A=1x10%/hr A=1x10%/hr A=1>103/hr
T=10000hr T=1hr T=10000hr T=1hr

[€1.3-3 FTA(Fault Tree Analysis)D i ([33]1%L01ERL)

Probable

Unacceptable

Remote
Probability
of
Failure Extremely
Condition Remote

Acceptable

Extremely E‘Fﬁ
Improbable

FHE
=

Catastro-
phic

Hazar-
dous

TEBE

1.3-4 FAF R LI ME~D BB O FA([35] LW VERK)

Minor  Major
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E-, WiZeH M (Handling Quality) |ZBILTIE, 77— S /v s L (o e R
— /L (Cooper Harper Rating Scale)[37]1% /=& &1/ A vy N 7D HESL L TWD 3,
B Z VXSRS L TR E N AL L7235 & O N EES - S22 L D JE 5\ (Severity) IZ DU
TRl 25D THY, ba—~vrTT7—[Z DN TIBEL TH720[38],

TR, FAA R — A% (Policy Memo ANM-01-03A)[39]ict ~m&ENDE91C, 7T/ T vF
IZBITDta—vr =T — Ol T 2L —H T A A EBRAFHI A — kB CTh D, &
R FHCITRATAOREM 23 T Y, EBRIGHRIXE S 07Ty s T 7 e OB et
ZIRHID, AR 72 EERAFEM I AR D3 D D FEFE [ F > CE 7RI G LA O 7 = — X IZH
TITAM R a2l —2RFE W E VT Thila 2 it/ s (1K 1.3-5 2 M) [40][41],

B 5 BX B — AKX =30 X
s e ens 4= -
AR -t et WEMATEER  gregmye
— ——————» « >
Project Require- | High Level | Solution | Pre- Critical Equip- Flight Certifi-
Definition & ments Concept Definition | liminary Design ment Test cation
Go-Ahead Capture Validation | Phase Design Review On-Dock
Review
SE Ak i T B B BV IT v Rl
“2alb—4§ EEFﬁﬁ
SEHE T

[X11.3-5 7T AT w50 BHZE BePE L3 7 1E([41] X0 1ERR)

LINLEND, ba—<vr T — w3 —UAVNE, VAT ARG ERICEET D20, IR
BESRE R = — A BIRETL T S e33R FHF R0 A i UBH 78 W 2 i 3 2l TR ELLY,
WZIE, o745 e —P e BT 2 — 2DV T NI =TRET T THE, BIROEKE T —=—
X THRRIE BN IR S ThDH, mfc%ﬁ%ﬁo7m~xif {72 1% | 2 Bt - B R AR
OFLEIZE TH > TR AR DL B> TG B IT FROD KR EL 2D, Tz, a7 =—

IZBWTHT —ARZ T 4131 V‘nl/—&%ﬁ%M’E"EETZDODT‘ IIAREEINT D70, fRAT
MR FEE WD ZEMEELL,

NASA 2Dk EH 7 T7ANT v ER G TR RSN L5k EH 7 e A(X 1.3-6 2 H)[42]23
YR, PHERTE RO B REEIR OV AT AER AL EIE LTS &“6774’1*7\%%

DFEFHERDNER SN T EIZRDD, ZORRFH T T ADE R 725 TWDDITRE TS
(D% G B AR E SN T D, JREFEO BRI E B2 ok EIZ BV T :i_@otofoe? =
TANRGE Y THHEZZ O, FIZIER—AL7 17T OTTANT X R FHIB W THRHaRil E 72

13



CEEFRE R — A7 747-400) LRI C R 280 A S, T —n arhma—L 531 A
f;E—%m:fﬁém#ﬁ%z»&%nt[w] TR B R R BR D iR T &2 CUD B ARIZRB W
TIIBEAERE I B I D% T %L MR ATE AT A2 ENR G TR, LB RORER Mo

7012‘IZ?<“C“F'1E'EZJ>/\7§>O7L: AITIEBAFE TR & B3 B 2 L1725, BRI 2N T T AT
EREIL TG EITIE, *BE%JEJ;E#EN% DR RIS W REZR AT B FHE D LB TH D,
Previous Design,
Production, and
Operational Experience,
Technology Constraints
External Requirements
(Mission, Customer, Flight
Crew, Environmental R
| | - Flight Deck
Regulatory Program) Fllght_ Deck ) Inilﬁal Deescign

Requirement

Concept

Other System
Initial Design
Concept

Other System
Requirement [

Aircraft Aircraft Aircraft <

Operational L_y{Functional - System Test and Evaluation }

Requirement Requirement Requirement yFinal Integrated
/ Design

[X11.3-6 NASAWFFEIC D7 TA T vk it bR 7 nt A([42] L0 1ERK)

Fo, BRIZBWTHBEDBED DN TNDY—Ta T b U ey MEIL, IfEEEL TR LR
£kIZ FAR/CS Part 25 2SI, WL EMENERENDE DD, —fRITHEIE YA XD/ NIC
HHZLITERLT, 77487 R FHI I THRE - B LS E Bl E 2SR GRS 220 090, U
—Vad b Ve MEOKIK LM : CRI-200 42K 26.7m, E170 25 29.9m)iE, KoL
FAY =y MEW : Gulf Stream V 25K 29.4m)EIFIE A5 [44] THDHD, BV RAY =y METI
%“4?«7"W’%§T§é1’ﬁﬁ%<iy~wv-:‘/mwv-%“/w;« ) ZHRE R TRAILT 28T

HICRIREFFT- D LD T B 28 LG B FRICREDIA 2 B e S D[46]73, TiREHETh
6)_‘/5'}‘/1/-‘/19}\%% CHHE A E R T 5% 5 iﬁ'wiaftﬁﬁﬁ% CLBEIRIF R DM R & 72 57
W, FERHNZELDAA T RGN 72 E PPN ZERNZIE 030, Newman H[46]13 ik &4~
FTANT R EHI BT W EE K (Physical Constraint) 2 2WTE R L TERY, I E %
FHZBWT AN IRANANEFE TELAPRFA 72 BRS0, BRI I H 23 T RE 72 4% R
BRI ERE 2 R BR AL CODN, U—Vat b - Ve MEL ZNHD B R AP ZERTHIFI O
o Tl /2T EE DD D,
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LU EMND, 74T o OFRIBARIERL Tid, BEEmaH B  3- B 2 iUE L 72 D1 - e
ERLEIZDOWT, BEMEE N T AR R Db — v BT — v RV A NI B E LT fRT
TR SRGETBENDEATHIEN N RIIEE 25,
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1.4 A% H BRI LERSCDORERR

AT E TIOR N TE2 I, RIS RE TR AR D H VLW T, FHEAE
JRRDZL DAy MBI DL DESI TN, A By MOt —< =T —ZEF T 572010
TN— ) =R ez RV A IRT T A e v 2T ANV S TR TR VEML - FIlf# 70 B C
TSI TETN, FrizlchlESN7z FAR/CS25.1302 TR B Chba—~vroT— v X%
— VAR END ISl ARIZEBWTH IR SN TR —Vad - Yy M
HEEICHEETO2MERDD, WERDOT7TA T X IZB T Hba—~r =T —FHlild s 321 —
HEDOFEBROTIENT L THY, BEERFHF BB OB B L QO FIETERIEERAT O ARSI
Do 7TANT X BIEARERD B E 7B A— I —TlE, ZNETICRB LR O =T T/ &
BN THELNIZFECE YUY MOIEREINE T HZET, RFteE2 D0 A ik B LT
%%Ffﬁ%ég??%ﬁﬁmﬁéﬂ Bz A i774’l~7/% RO EFHFDOLLETHY, th TR
DT 2= A THIEE A ICHIEN DD Z LB DTG A TR G E IS 2 85, KL
J\“C77/I’FTV3FIFEﬁ \—Bﬁﬁﬁiﬁé)*“/a‘)‘/%‘/:ny]\ﬁéf“ (LT B & DR E DS EEL <72
Do

UL EEE RS, AR T2 —~vr =T — v 3= VA NSRRGSR 3 5 F 1k
IZOWTHEETHIEE HIEL T, ST LIt —~ =T —FH 28 A 35, BEEs B
W CIIPE B EVER A 23 0 T 7288, R It —~ 2 =7 —4 3l 9D Z LN TE DAY
FIEAMEL, TORIEEHRTHILT, HiBS AOMZEHA— I — Tk TR7=2—XT
jt’a%t;ﬂu BENELDZEREMB T IA T vx 2R T LTI TE, 5% DM

(CETDIEDAMIZED B THD,

ﬁ W SLORERITILL T OB ThD, 5 1 BTl O 2R IR R 2wl /cba—~v
TT— XV A N RODTTANT X F~OBUERE DB A Z ELD D, £, WERDOM
ZE BB T A — v T — BB R AR LD, (ERDOTTANT xR E TSI A S
SREFEATH)TFEDO B2 R T, 5 2 BT i\_ﬂif@]:1*—‘?/317”_‘ﬁ¢1:ﬁ$¥£@5%?fﬁ7j‘5<‘:
U TR A )50 B THFZES AL TS N B REMEMEAT O FERIZ DWW TRL, 79407 v R BEERRG
BEBEIZ H ATRE e FIE A B IE T D, 5 3 E’C“!;H:JHV/:E7H'VZ\H‘/%/H:T%{’E‘TQE%HH#
(IR B R L CIRABH T VTV R LE W TR b T 27 7487 v SRR G FIEDO ATy
TNZDWTORT, 8§ 4 ECITREUMSEHGNEO A ML MR T 2720, V—rat -Yey
MEFREE OBIABIL DT FA T v 2Bl & LT, Bt - B E R Rl E IC R L TR CIRE T2
FEEEA T 5, ba—~vr T =B —RICE DR LB EE O R L2 T T R R T,
5 5 B CILR FHED Z 4RI OV THRGE - B 221, Fom b at Ak RIC LGOS BETT
BT A D LUTBEND LA MR T 5, 7o, HETROLND vk 1 £ OTEHIC
IR TIEH D 2 A EMAFTHE LIS 6 T AR SR E A R 56 LITEN L Z L2 MR 3D,
FIREE R A E L, FHIBIEIS LORIRKI SR D RT A= 2PN EB LI 6 ThRGHFiEl R
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NANTBHDHZEE MR T Do SOIZEMERIRNT FIEZ AW A b R T O A2 1552 L3 TE
HZEEMERT D, ZIVLDRERLY, TERITFERAVFHmA O CTholcba—~v =T —(2D0 T,
R T B P> DHRAE - R E AR AR BL 18 D e iR 2 AT AU SR D D FIE D A WA TR T D,
Appendix A TIEF =y ZUARKEH 2 EBIROR GBI IC BT dta— v T — v X— T A B

BN DUV TRT, Appendix B TIEE 2 FTRLIZFIELUANA D 22—~ =T — 3l -1
DHFFERFIRPT — 7 v — Rl FEDO Fe51 %2~ 7, Appendix C TITBESHIT /LAY X L% v
TR LR R FEICK T DREEAE R AFE . Appendix D TIIHRIENEDARATHE RIS K§ DIREE
fiRATL T, 723, A SLOMIEE SRR IEE I OV TUIFARRERITTHHmE L
[471[48][49],
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B2E ba—~v T —FITFREDORE

F2ETIIINE COb2—~ > T — T FIED AT LT, 2.1 T CTILE ERIMENT, 2.2
I EVERIRITICOWTEL DS, 2.3 B TITFNODFIENLTTANT w2k & 12w
THLDEIRET D, 728, #H L0 » 7= FECEE FIEDOFEMIL Appendix B.1 :35X0Y B.2
Wit 1%,

2.1 ta—~v 73 —DERNENTFIE

JEF 157 B ClImeR3mn ) 27 Z M2 (PRA: Probabilistic Risk Assessment)D—Eg &
LT, A EEMAYT(HRA: Human Reliability Analysis) D4 Ff FIEFIESFL, FEEEDJR
FIFBHFEIZ BV THIE ST D, N HMEFEPEARAT | 3220 00 22 VAT 123 1T Dl R D AR
AT (FTA)SE L [FIERIC, BBIRREZ A XUV — B CHBEL , ba—~v o =T — DR /Ef A
DL T, ba—~ o =T — R ARMERITEARICK 1 TRED,

ba—< T — AR = LERAMERCEYE HEP: Human Error Probability) X
{TENE LN (PSF: Performance Shaping Factor) (X 1)

ZZTHME HEP I3 EEARRZ2ATHE) - 3N - M FE Z LD o —~ 0 T — R AR THY, 178
HEATIGELTEEDS D ThDH, NHNEDIIREREE T TIEET 50, 8oy @otofocaxa
PRSI HGE O DNULS T, FIZITV A= B ET 2LV oo 227N T k@D fEE
725, 2 2.1-1~2.1-2 12, f8#F L LT CREAM FE[0lIZH 1755 HEP 2717, TﬁJZ g
DUt RE RHA AT THIUEE 2.1-1 @ Observe(BINZ A2 5554 L, ¥4 LHDba—~vr =
Z—ELTIE#E 2.1-2 @ 01 Wrong object observed(F7& - 7=xt & D #LH]), 02: Wrong
identification(G2>7-3%7#%),03: Observation not made(#HIN3T TR )N E X B, ERIX
ZAZEH 0.001, 0.003, 0.003 EFRESILTVD,
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# 2.1-1 J:# HEP(Human Error Probability): CREAM ([50]Z01ERR)

01] 02| O3] I1| 12| 13] P1| P2| E1| E2| E3| E4[ ES

Coordinate]
Communicate

Compare

Diagnose

Evaluate

Execute
Identify
Maintain

Monitor

Observe
Plan

Record

Regulate

Scan
Verify

B EITE 2.1-2 Extin 15,
WENT N H R TRATHA ROt a—~ 2 =T — 2K T,

# 2.1-2 M4 HEP(Human Error Probability): CREAM ([50] LV 1ERL)

Cognltllve Generic Failure Type HEP (Basic
Function Value)

01 |Wrong object observed 0.001

Observation 02 [Wrong identification 0.003

03 |Observation not made 0.003

I1 Faulty diagnosis 0.2

Interpretation 12 Decision error 0.01

I3 Delayed interpretation 0.01

Planni P1 Priority error 0.01

anning

P2 |Inadequate plan 0.01

E1 Action of wrong type 0.003

E2 |Action at wrong time 0.003

Execution E3 |Action on wrong object 0.0005

E4 |Action out of sequence 0.003

E5 Miss action 0.03
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—75, PSFATEIZ AR F)IEAN AT A7 BRI LR AL MR DY A T~ 3 H DT, RILZ RS
Tho>THHIZITT — 7m0 —R O @RI CEAFEME O LB 2 > TEE AT 56 IR
RRLUTCWDEEEIL PSF DS @EVMEICR ESILD, BIROKFHIL>TPSF I ELZIT, ko
—V U ETRAEMRNEELLETT LT LD TH S, # 2.1-3 12fU&KLL T CREAM F
EIZBTD PSF 253, Bz~ v Ao ¥ 7 o — 2D YIS LE M Eo#fih(Adequacy
of MMI (Man-Machine Interface) and operational support)” CHIUZE, v -~ AL X7
T AL TR D B B ERE RS O KE 2 )G U C Supportive(#% 37 2), Adequate(GiE 81),
Tolerable(FF% 1), Inappropriate(fiEY)) D 4 BfEIZ/33EX41, Observation(OBS: &),
Interpretation(INT: #f%), Planning(PLAN: i), Execution(EXE : 34T) DX A7 DT
L2 PSF OENERESNTUD,

# 2.1-3 1TEIEIA+ PSF(Performance Shaping Factor): CREAM([50] L9 1E5%)

Type of Human Function
PSF PSF State OBS |INT PLAN |EXE
Very Efficient 0.8
Adequacy of |Efficient

Organization |Inefficient

o

al|=]|=lan|=]eo ] =|a]=lan === ]e]al=]=as]= o] = e

—_

—_
—_

Deficient
Working édvantsﬁle:us 0 0 0
Conditions ompat!

Incompatible
Adequacy of [Supportive
MMI and Adeguate
operational Tolerable
support Inappropriate
Availability of |Appropriate
procedures/plan|Acceptable
s Inappropriate
Number of Fewer than capacity
simultaneous |Matching current capacit:
goals More than capacity
Adequate
Available time |Temperately inadequate
Continuously inadequate
Day time
Night time
Adequacy of |Adequate, high experienc
training and  |Adequate, low experience
preparation |Inadequate
Very efficient

o
o

o
o
o

o

o
o
o
o

Time of day

o|—
o|—
o|—

o= ¢

o
o Ol . ¢
] o s k12 o ] L N o N ke S e Y Y Y Y Y Y N N NI e e e e N
o
o

Crew  IEfficient
collaboration —
uality Inefficient
q Deficient

fi§#% 1) MMI: Man Machine Interface (w2 s~ s AL HT 2 —X)
% 2) OBS:Observation(##]), INT: Interpretation(#/#), PLAN:Planning(GtH),
EXE: Execution(E1T), % 2.1-2 IZ%}ii,

20



REBRNEUEEMERST L TUL R 22 BbD, 2095 HEART & THERP (355 1 4R
HRA, CREAM & ATHEANA (35 2 #X HRA &opfaSh, BRIZE IR BHSEIZ ST
%o IDHEAS 132k 5 3 8 HRA &L GHEFMFFES LTS,

- HEART (Human Error Assessment and Reduction Technique)[51]

- THERP (Technique for Human Error Rate Prediction)[52]

- CREAM (Cognitive Reliability and Error Analysis Method)[50]

- ATHEANA (A Technique for Human Event Analysis)[53]

- IDHEAS (Integrated Decision-Tree Human Event Analysis System)[54]

% 1 i/t HRA Td% HEART & THERP I3, it 5 2 2T (X 1.3-3 R
1.3-4 ZIR)ZICALZbOTHY, AHEITEIOREIZE —/T, 1.2 FIRLIZEH 72 AR O
DR TR Z B ST, $72, HEARTGEMIE Appendix B.1 £8)THIF BT
W5 9 FEEDOX A D FEIT Ay DX A7 LTI D585 2 0hb, £7-, THERPGE
#Mi% Appendix B.1 2L, FF 5 HEEL TRESN TODHIEOZ A LA —/L 73, /3
Ay RDZATEL IR TEDLR BB HD,

% 2 -t HRA T2 CREAM & ATHEANA I3, 3850272 N[BT TE A BB L/EE
G OREFNta—~ U T — R AMERICERSNLIOITe> TS, CREAM (33 2.1-1~-3
(454 HEP & PSF 2435 FETHHAY, NASA 2NHRA N a1 B84 5H7E[55]
[56]D—BR CTHENEL 7= HRA O FIEEMZEFH Y ETH A LI 6 Dt a—~ 0 =7 — 38 A fife
FFG(X 2.1-8 ZHOIZH VT, CREAM 23 FE#iat T —# (1D Raw Data)x FHBlL7-&
DOWFFERE R B S, £72, FIXIZkT NARANuclear Action Reliability Assessment)i
HEART OJRAETE TH 573, HEART BIENHRIT, £7-240 PSF 25 EL CWDHHE |,
XSO EFEFN LA HMEAAHY, CREAM L0HET —ZEA_TEEAOEERHT52E
(2725, ARANDFENTRE Feb e DT TR AMEOFRREFEAM /2 &I T# 3 5L B 2 b d s, BEER
FHCH AT B CIXREEN WA NEELY, F72, ATHEANA 13517143 B~ i % H
FINCHFFES N BEGR CTHY, VAT AN K E I DM 2T o B~ 951213 R
FHEAMBIRES DU ETHDDITNNZ, AR F B CIIMEHIE H TE LR EHT — #2355
IRNESITTNB[56],

% 3 AR THS IDHEAS 135 2 HARETORFED FELHAGHOE TREOEREZELHH
A CHVITFMIEIINTNDD, FEH T I BICB O THERITITE > TR,
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Error Rate
(International Space Station Command Error)

0.1

0.01

0.001 }

0.0001

0.00001

Raw Data THERP CREAM NARA
(Johnson Space Center)

%) NARA 13 HEART 7 OJRA LT-f#ATEF L

2.1-3 NASA O#F7245]: HRA FED gk im([55] LV 1ERR)
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2.2 ta—~vrxT—O BRI FIE

Stanton <> Harris[57][58113 k& B D MAREHTEEN W TIITHY et 2 — < =T —Dik
BISLFEI FiED T AN A AL T, ba—~vr =T —-5 7L —rHET: Human Error
Template) L\ ) LA /R LIZ, HET FE T My NI Aba —~v o7 —%, FHfiT
AL TODECAL VT U N FEOENIZB I F - ERA VT hNeDBfR%E 5.4.2 F
(R A TEIT 12 O AR TR T 5 (% 2.2-1 2R) . £, My hofT8E %4
225387 (Task analysis)[591% H\ZH AV 3R LT BT, ba—~v =T — DR EMRLL 2N
D 22 0 PR/ (Low/Mid/High) D 3 BB ZHEBE 32 (X A7 M OFERl7 Fik
(22T Appendix B.2 1273, MIFE D @EWIRIR L2206 DIZOWTIIEUE AR EES
DEFHliSN b2 —~ 2 T — v R— VA MDREI R P MENTIRD, LW ST FIEZ R R
LT\, BIZIE, & 2.2-2 [TRT =T /32 A320 IZHBWTHENEREEZITIV T UAICENWT, &
£ 77 (Speed knob)Z##/EL T 150 /> hETHIE T HHX A7 THIUE, =7 —OFE$HIT " Task
executed on wrong interface element (EiE-S7- AL ¥ 7 = —A|ZXDHX AT DFEFT) & Task
executed too much (¥ A7 DiEFI72 4T ELC, WHE /7 LiiEZ THAL /7 (Heading knob)
EEETHIE, KONEE /7% BILTETCLEIZED 2 503, HAMBLLZ MO T OB
THENEVE2—v T —ThHIEA ML T1D, AFEIL, £ 2.2-2 OI5RTUTL—
M FWT, flifflcba—~r 7 —OFIN TEL RN HLD, FAEMBLZ2MEOFARILH
SETEMRITHD, £, BAEBHROREK 72— RAZB W THEEAEZHET 2 TRE
LTHY, B0ED 2 WEHliL 20720, BEERRFHBERE T A7 ik & Hi b~ i 1 23 8
LUWVEFTA®D,

#2921 SAuvhOba—<rTI7—D4%E (57 L0 VER)

No. Error Mode
Fail to execute
Task execution incomplete

Task executed in the wrong direction

Wrong task executed
Task repeated
Task executed on the
wrong interface element
Task executed too early
Task executed too late
Task executed too much
Task executed too little
Misread Information
Other

-~ |0 (] O |T|(®

— = |- |
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# 2.2-2 ba—~vrx7—+7 7L —MHET: Human Error Template)(Z &2 EM:AYFEAM

(571 &0 1ER)
Scenario: Task step:
Land A320 at New Orleans using the Autoland 3.4.2 Dial the “Speed/MACH; knob to slow down to 150kts on
system IAS/MACH display”
Error Mode Description Outcome Likelihood Criticality Pas | Fail
Him [elu|mfL |®

a) Fail to execute
b) Task executed in v Pilot turns the Aircraft speeds up v v v
wrong direction Speed/MACH knob instead of slowing

the wrong way down
c) Task execution
incomplete
d) Wrong task
executed
e) Task repeated
f) Task executed on v Pilot dials using the Aircraft changes v v v
wrong interface HDG knob instead course and not speed
element
g) Task executed too
early
h) Task executed too
late
i) Task executed too v Pilot turns the Aircraft slows down v v v
much Speed/MACH knob too much

too much
J) Task executed too v Pilot turns the Aircraft does not slow v v v
little Speed/MACH knob down enough/Too fast

too little for approach
k) Misread information
1) Other

Fio, B DR 153 B2 8 D EMERIFREAT OAFFEClE, TR AR T DR 1 (P EER D
AR—I—MEEBRE DO R LWV o 72 T (Narrative) | DNMENT R EE 6] EDO7-0ICEE THD
RSN TEY, 5 3t HRA LEEL THEDOILTWDD, BIRE R CIIAE o2 D&
NZHED T, T EEHARTAL DR E T T TESbad T B EERECh 5601611,
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2.3 BAZEICHWALa—~v L T — T FHEORE

2.1 BRIV 2.2 B ORLIZba—<r T —0OE&H - EMERIAT OB A T, 798

FHESRFHIH WD FIEEZRE LS RE R 2.3-1 12FLHD, HRA OFFETIED FnG, EE
ROFRATCIXE 2 % HRA LU CGREMTEIET VL EEL, METHLEFICB T sba—~r T
7~@£%~&@ﬁ@%‘rﬁzz}>ﬁ%.ﬂmw7‘: CREAM %135, EMRIfENT Tl :,t734’%ff“~yﬂw>
FAR/CS25.1302 i & a0 7-0 12 BiF S /- HET %3 9523, & EHIIRE Thd
728, Eiﬁﬁﬁﬂﬁﬁ%%@*ﬁuﬁkb“(% 2(5.4 =) THWAHZLET S,

#2.3-1 AR WAL 2 —~ L T — iR T OR TR R

I AEERER | fFEx | 56 4‘;3%‘
#T: HRA) ]
HEART x BIHRHRATHY BT HET LEFER x
THERP x NASAET—42NMBIRMEHMELN(E2.1-3) <
CREAM O F2HAHRALLTRAITEETILEEE o
SRR O NASAET—4MBIRMAELV(E2.1-3)
(2.1%) ATHEANA | O B2HRHRALL TRATHET LESE

X MEFHEIF~OLANES TEL

x EIEHRKHRALLTRIFBINETILORFTZ

IDHEAS | #8&&heERAMN. REFRRITERSN x
TLVELY
O 754 T yX MFAR/ICS25.1302:E & M4 5TM @)
HET DEBIBIRENTOS (2 B ARHT
<o R AR X BEDO2RICER, BBLHEITETTE DIEEE)
228
(2.2%) ?ﬁi‘fﬁv&) x HAFSAUBFRSNTOBRMTRALS |
smoAk | PTUEY
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#3E BLoRGEFE

BRI D7 IAT R ERRFT FIEICOWTHEMASE 3 BEICELDD, T AR TII LR
BESL, BARRYRBGET FIEOBEBIESE 4 FIZELDD,

AREFFEO2ERT T

ARBFFED B B2 ZR T D721, BEEREHFIEORERAT v T IIU T OB X THRE T D,
RGPPSO FEUETHL 7 TA LT e - A ERE R ORLE R FHI M 72T, 16K
1T TR EME AT A N 2 o —~ s =T — e = R — D A MO IR N 21T,
‘ba—w T — O FIELL T ARMIE#EMAT(HRA) O CREAM % V2,
HRAEMEE b2 —~ T = R VA MO ST AT AL ENDREIEATID, £ H
B L FEL VD, 2 DOFHIEIZ 6 LT BAMELL LM ER GRS SO0 E
ThEALFH R 2R R,

PLEDOF#HEBICRE L ba—~v T — v 3 — VAN EME O 5 2 FHmBa 5 L 7= %
H s b BEEL T IANT SR H 21T THEOAT v 7 %X 3.1-1 IR T,

—_

—| ® 5299 |
|

| @ Ea—voI5—H#HA |
l — CREAMFZEZEHRLV:

| @ ETNAL | Ea—=YYLI5—0
| € B R AR AT B (i

| @ ny—FcEamEoRH |

!
Gba—ToIS— TR—TAVE Ea—ToIS5—TR—TAvb
ERERORBEL(EBHBR#ETL) L BERONSUREERE

No l

YES
| EEBHII—X |
% 3.1-1 BEEEREHFEDAT v

Fl, FATHFZRE R L C, EREDOREF THEDRERIILL T @y ThH o,
cba—< T — RN AR COMNT AT 7 (X 3.1-1 T OO~@)N LS, THFZEH] (K 3.1-2 &
MR) [62] L [R5 THDHN, AWFTECTIXEREMERENTIC OV TH EZ B L GHMEITnz 7228,
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cHIZ, ba—~ oI —il S EVER A, 2 B By RO L AT A Z A TR R b A

1792&,
T TANT OB O EERBCTDHDT T4 N7 % Bkl - B S ORL I 05 T A
72Tk,
Error Quantification
Problem Error
Task Analysis Representation and Integration
Definition » » Identification » (Modeling) » into PRA

%] 3.1-2 NASA ® HRA fi#hr 27> 7 ([62] L0 1ERK)

F72, ISO FIZRENDIARI T BAAV M FIELRR G FIEORBKRIIU TOEYI THS,
IS012100[63] TITHAIA RIS DY AT T B AA BB IO AZ GO — R F RIS RSN D
23, WLZEREBRR I B W TIEZ O B REY 7 I kL LT, 2R HIKTH% SAE International
DHIELTZ ARP4761[33]28 VB TS, ARP4761 Tl 2ol #i i S D HE = - Bk D i
[sﬁ [ZDOWTH 1.3-4 (R TRAEMRE L RVE~ORBFE ORI HEZ O CRERFA N L7125

TRATWENEOND, L, B THIL 22—~ =T — DWW TIFE A MR O (X
1.3-4 O EHI) A E DO TS T, RFHEEEL A T 228X TER, 207D A4
ARG LTI, et ~ORBENKEV N —R(Hazardous LA E)IZRIL T, BAEMERN
BEAHE LD /NS0 E TR E ARV T 2L 2R E T 22 LTS,

8.2 XARI4HT

TIANT v X Dba—~<r 777 ZIEIC BT B72 51T H X A7 5341 (Task Analysis)
B ML AT NDZ AT O TN T, ¥ A7 530 OAF R S5 & Ul g i I 2B BR L 7=
W)@ §9# 2274541 (HTA: Hierarchical Task Analysis)[591728 OMBFRANC 2F AT 2T
FIELHLD, BERFI OIS OB TIERGHIEBED REWANAL ARG AT B[R D
TENEELL, ba—v T — Lo TEINF—ROILLEEME~DEBENRENLOEE
ek, RFEWRT O =D~V RO )=~ W)W TH AT REE S5, 22T, /—
< a — U [ TBERE KR BRSO S Tl E ORITICE T M ey o FEE, S —=
LTy — DX I AT K RIE A LN S T BB A R Z L T A ROV K A B
WolmFIEOZEEFKT,

7%, FAR/CS Part 25 % L CHU/EEMIN CODIRERE T, Flx 3= VU 3Hana i
LT AT AR L AN —Z R T 27N T BRI 31T DX A2 1%, #EfEZ R @b o
WIHLTRY, 4 BIRT T IANT v F Ot - A FRE SR ORLE 2 M DRI Th @ Z 27
EHALTND, 22T, R—AL 7 LT S AR D IO 22| iﬁ“éz%mh%ﬁ%@
FEHEENR R0 O % EBRFIL COKIEES (5.1 ESHR), HIZiE NASA AR ATZE s
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27 LFFFE(NextGEN: Next Generation Air Transportation System)[64]DXHI1Z# A7 D H
L DOEE % E DA 1y R ZERE O RE 4378 (Functional Allocation)Z A% SL4-2 X571
B2 7 TANT R ERF L TG BT, /Ay "M TOX AT IR 3L B 72D,

8.3 ba—<L 57—

3.2 ETHWHESN A Ay D Z{ZZZICHLT, BIVE5ta—~r =7 — 0| (HEL:
Human Error Identification) %179, #8l Tk L TlE 2.1 ET/RULIZE 71708 CoO HRA F
EO N5, NASA OB Theb £t it 7 —# OB &7 -7 CREAM i 11 9%,

BAKEIZIE, mAuay b K F A7 % FK 2.1-1 1287 i85 (Coordinate), 2255 # 18
(Communicate), H#i(Compare)’2E LWV >7=ATEIGFEOWNT NI Y TID, AT HE2—
VT —EEET D (£ 2.1-1 OMENTOIEB &K 2.1-2 2 ), iz, SEREHE1T) L TIEAe
TOba—v T — MRS T 5L L0, 2R FHIEER RIS O 2

HHBEELNZEDND, ba—~vr T — 2L THERISNHINT —ROEENKEINL DL

W5, VRN ONKET, LalE~D 8N Hazardous 2\ I Catastrophic L~
(X 1.3-4 ZROITH Y THNF—REZET D, 2T, =P KR AL TRl =
wIEIET XA THIUE, ITE X7 (Execution) &5 2. E1~E5(% 2.1-2 2)Dta—
NYUZT=RREAETDHEEZONDLN, NP —RORENRKENEOLL T Action on wrong
objectGA> TIEHF M= VM EEIR)THZENE 2 HND,

3.4 =74k

LR TCHAENTZ A~ DE BN DA 2 — v =T — |2 OWT, BIEO AT (FTA) &[]
BRICA_U I —IERICET UL, ba—~< T —nb AP —RICEH KRR A5,
F7=, FAR/CS 25.1523(V FMEH T —r/r—MIHESX, Sqayvh 2 4055 1 4 53%F
IEARBEE T2 ST A (RBELTHIE Ay RS RREL 20 /2 i /A vy b 2 CHEfT) ZAifEE L
TeARUIY)—E3 5, 2T, ﬁﬁﬁjﬁc X774 T oF GO RUELZFHME 352 LI ER%
BEX, ba—~r T —NRBAELESAICITDOFEANT —RICER 75T VST 217,
BIZNE, =P KK DI AR La/h\ofE%1ﬁlli/V/%1%Jthbiot:aH?/i?HT%m
X, ZORER TP —RIZELEET /LT D, EEEROIREHEOERIC VT, REHIERS
Hea—<r 27— ELELGETH, BAWVDOITEIZE=4L T\Hl A ay MilDaiz=
= a RMERIT A LN —RICELZ LN RTINS, K 1.2-2 TRULIEAS AT —
7\-3&7‘/1/“632—.77_6& EFFOF — KRBT LU THAIHSCE T S -T2 2 B H BABED T —
WZROBAD AT — R ~B DRI DD, 7T T v SR G AL LTI 2 8B LI
DF —RZLH=T7 — MR T 7 74T R R e DT — XD RO H a7 5,
728, UL IR BN ST Ay s 1 A ELTER, 7S ayh 2 B ELTIHADBEEITD
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WTh 5.2 EITRT,

3.6 NP—KRICELEROEH

MR D AT FTA) LRI ICET ML LA R MY — DA DI BV Cka—~v o T — 5
AR (=5 HEPXPSF) % E% T 528 T, N —RICEDMROBRIEZFH T2, Alig Ok
% HEP |25\ Tld CREAM FEIC K-> TR ORI ERSNTOAIEGE 2.1-2 2R)%
WA 2, %ED PSF 220\ TIE, 774 T vF O GHIARIC L > TEEDHHETHY, HHFAY
ZFATT DI DT> THRAEMED m R 2B E T 255 513K 2.1-3 D95 PSF AV hSU iz 3
KL, BAEIEDIR SR Z A ET 25813 PSF S REUMEZ B 5, #fErEL PSF 0BG
[ZOWTOFEIL 8.6 FEITEED TRT,

B, bEa—v 2T =)o —RICELEROBIIL, 3.4 BEITRTAXUINI—EXDOE
TNEVRETL S (IDEAW T 2 0@EvE RIS, 22T, L% HEPy X PSFi i3 1 % H (i d))
235 n FHH@GEB)ETO k FHOAR M) —DHBIEIC BT At a—~ 0 TT—FAEREFRT,
K2 OFIUE 2 BN —Ebba—< T —PRELRDSTHAITH YL, 2E 1 1 65I<Z
ETAYF—=RIZELMERIRED, 2B, 1 DONIEITEIRO T —NEZ N5 E1E, ba—~
VTR AR (EUE HEP X PSE) A =7 — O AR LIZb DICH AR 2 D,

ba—~vr T —pON P —RICELMEOBRFI =1— [[i,(1 — 5% HEP, x PSF,) (X 2)

ZIT, ba—vr TR AMBITHODERE HEP 135 40.03 FRE L/ NSUVMETHHZ I
HEAL, 2 kDL FOHEAHEH T AL TR 3 IORTEVEH R H{b TX 5,

ba—~ TP —RIZELEROBF (KX 2) =
= 1—(1— % HEP: X PSF1) X (1 — 37 HEP2 X PSF2) X ... X (1 — %%t HEP, X PSFy)
= JL% HEP1 X PSF1 + #:4 HEP2 X PSF: +...+ 37 HEPy X PSFx + (2 %KLL EDIH)
= Yr_, (&% HEP, x PSFy) (X 3)

4.4-1 R4 EE OBEFE(Normal Takeof) D FUAIZHOWT, gig7e 2 2 -3
B, kL= 3 ZHWEADta—~ 0 T — b —RICE RO DOET,
0.003 LLFTHY, Mt AT (1] : B #58=0.671, C #fE=0.615, X 4.6-4 72X B W)Lkl
THo3/INEWZd, SR GFHBME O —~ =T — T e LTI 8 M 35281334 Th
%o UL FOFHE TN 3 215,
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3.5 BETIIRLIcka—~r 2T = —RICE DR EFHmEEE D 1 5L T, 3.6 =T
X7 AT o SRR EHO R L FEAZE A 5, &iEkic 72> T, ba—vr =7 —-<w 3
— VA RERSEMEO EOERIEEEDD 1 SORHMBBIELE L THEEL, £ B EGELRIEEL TR
IZET, WHEDNTUADENT R FHREFFH L H XD, FHHTIEE 3.6.1~3.6 4 FEIZEED D,

3.6.1 B

SEAGEIE SOV TIE, 8.2~3.5 B RLIEEa—<r T — O — R B AR L EREMD
2 D& D, BEMEICOWTIE, 1.3 B T/RULZLL FoR| E#i P (Reach Zone) 1 42 (X 1.3-
1),

V=1t N R ATy 7 UTRRE T i D
V=2 20 N R Ry 7 LTTIRRE TRORBR T2 T L T <t
V= 31 N RAD I Y a ANUTR R T At R L T <&t

3.6-1 (TR T A —/3—~ R X3/ (Overhead Panel), 7'L 7 v — /LR &K UGt/ SR L
(Glareshield & Instrument Panel), &> % —X7 2% /L(Center Pedestal), ¥~z —/L
(Side Console)lZ, #ift - FAERERRA L D LIITELE T 522D\, EFROEIEEHPAZ FHVCE
ffi %, FAR/CS 25.777 \TRENL™ ARy OF/MNFRG 74— 2 F)eBET DL, V' —
> 1A ay b OERERR /A — /L (Control Column/Wheel)°Z/'L 7 L — L R72 X121
ML, = 21T B AA—ART AL EOIRVEIITAE L, V= 3 1F A — Ny R SR |
FeLITY 35 (1K 3.6-2 2, Appendix D (/R T RHENOHIIEEEE) o KV —AFE TR
JEE ST = —R DV PSRV EAEIED B<72%, ZOBEFFHO 382 VT, Bt - BRIE
ey =1, 2, 3 OAUCELE T 20T, BEMESEL, 72 PSF AL Cka—~v> T
—IRAEMERENEACT DT ET VEEZ D,
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Overhead
Panel

Glall'eshield & Instrument Fanel

L (L]

Control Control
Column / Column /

W heel Wheel

Center
Pedestal

Side Console Side Console

3.61 7IANT X E L E R AL AT MY

Overhead
Panel

‘ Zone 3 : N—3RADOOYo%ESLT-IREE

Glare Shield
are shie CEERARMEFLCEEEEAHS)

.
Main A
Instrument ‘;

Control
Column/
Wheel

Center
Pedestal

Side Console

3.6-2 e Ay hOEEFIPH (Appendix D O FLfE R DGR &)

PRI DI B a—~ L =T — b —RICELHEFEIZOVTIE, CREAM @ PSF 0557
vV A AT 2 — AD Y X EE A Lot B (Adequacy of MMI (Man-Machine
Interface) and operational support)”, 7 [@] FF 2 5k 23 &4 2 72 B 12 @ 4% (Number of
simultaneous goals)” 3L OV % 4L Al 72 ] (Available time)”?> 3 THH 23— 1, 2, 3 1T
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CTEbT5EE 25 (K 3.6-1 ), 2O 3HHA LW T NS FOREFRBETHETITIND
REE7ZRE N EDHTETHELZITHLOLLUTRIRLZ, & 3.6-2 (TR TJDI, flxiE=r v
KRRl DT E A2 27 (55 8EIE EXE: Execution) 2B W T, EFAIOT I 2385
TEILTLEIba—~vr T —E2EZ DA, T E IS F Y — 1 ICERBESH TV
AL PSF 1 0.25(=0.5X1X0.5: 3 3.6-1 D Zone 1 &), V' —> 2 ([ZFESN O HUIE 1.0
(=1X1X1: £ 3.6-1 D Zone 2 &), V' —r 3 IZEESNTWIUE 2. 0(—1><2><1 # 3.6-
1 @ Zone 3 ZRR)LFHTED, ZOIINZ, HDHTTANT X OEENE - BRVEMERELE OFXEHI1Z
%L PSF #EHHIET, FHATFEITITH AL GHEa—~ =T —D iU HEP &75) T,
)= NVBIO )= DETOVFIAOEXAZIZH L THAE HEP X PSF O fna s
TP —RIZELMERDPRODIENTED,

3 3.6-1 H&ashdiE L PSF O BEf%

PSF . PSF Status Type of Human Function Arrange
Workload) OBS | INT |PLAN | EXE men
Adequacy of MMI Supportive 0.5 1 1 05| Zone1
and operational | Adequate 1 1 1 1| Zone?2
support Tolerable 11 1 1| Zone 3
Number of Fewer than capacity 1 1 1 1 Zone 1
simultaneous Matching current capacity 1 1 1 1| Zone?2
goals More than capacity 2 2 5 2| Zone3
Adequate 05| 0.5 0.5 05| Zone1
Available time Zone 2
Temperately inadequate 1 1 1 1| Zone3

# 3.6-2 Mgl E LD PSF 2k

4Ry | Do | BEE PSF HAEHEP
= | HeEP x PSF

NN1 | O2 | 0.003 0.25 0.000750

)
BT NN3: KKFEEQT O FIE

NN2 | E3 | 0.0005 | 0.25 0.000125

NN3 | E3 [0.0005 |0.25 | 0.000125 IS5—E3: ERAIVCUBREL

NN4 [E3 [0.03  [0.25 |0.007500

NN5 |E5 [0.03  [0.25 |0.007500 TYOVEERYFORE
_J—ADIEE PSF = 0.25 (£ %)

NN6 [E5 [0.03  [0.25 |0.007500 - omiBA PSF=1.0

NN7 [P2 [0.01  [0.50 | 0.005000 S —3ME4S PSF=2.0

ii#5) ) —~ILBLO v )=~ DETFVFDOEZ AR TH:NAE HEP X PSF O#fnz
EoTMEEN B AN T — B R HlifEE 35,

R BSOS HEAENEIZBIL T, BB HEMRFIET L EL T, V= 1 OEBEEZEETHH
A7 THIUL+1], V' —2 2 THIIE+2], V' —r 3 ThUL+3) LM INE L fnad v
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%o 2% 8.6-3 \TRTIOT, BIZITKKEFEAEMD TP 25 b HF AT TR THEST S
U NE AL TN — 2 2 ITHLE S COIUEH2, TH Ak F &S (Discharge) 322 A7 B0
TEAET DBk~ RV (Fire Handle)3 —2 8 ICELE SALTWOUE+3 ELTIMEAEL TV,
—IVBIO/ V)=V DHEAT I L TR AIE D 2T B DO X A7 %@ U= B EVE 2 R
T5, 728, TTANT X Efit - B F SR B E R S O B L L TV — e — R 2 WH e T
FENTREE N 0] 3 DB 20008, AL CTIIRh R S35 TIEEBE T 2720, 20k
V728 GBI M AL LTz, U — 27 a—ROMENT IR 15125V TiE Appendix B.3 12
N IS

* 3.6-3 PRARACEIC LD BRI E OB

No. Task jff%’f’ﬁﬁézﬂﬂﬂ-lﬁ (4&1)
NN2 |[E(MEFEER) RSARLA—2TFAKIL +1 (RAFAMNN = Y'=U1)
NN3 |[E(REELER) TR +2 (I B IE A 9F: Y =22)

ENKRERIUSUIEX o
AN RN v +3 (B RAVN b ' =03)

NN5 [E& 84S 3H KB T4 RFr— +3 (BFRAUKN I ) =u3)

NN4

) ) —< VBRI ) —< VDR FVFOREATI U TR A Lo T AE 2 B EE 2EAh
{[E:ij_éo

VL EIRd3@0, Bttt a—<r 27— —RICEDLHRO 2 DOFHIBIEIE, VWi
BN T WL E ISR AR E T DIFE IR AME 5 1272523, AT X FEIC ) — < VIR
i 3 DR D BN R EL, BFIL TSV ) —~ VR T D2 DR BN KEW, 2D
LD, EHLOMBRE BRI BESELNICHOWT, BAWN- —RA7DORERERS,

3.6.2 JSEH

3.6.1 E TR 72— 1,2, 3 DWTIUZT TA T v OFEME - A FHAR 2 RL i T 57 & ST
ERET D, 7ok, BESERFHE M Cldt TRICEENREWANA—RU =T ORLEZZEL, Y7
UV TILEDTAART VA EORFE TR TR THRE A HERHLTD IS ERITILEZ O/,
Fo, ESTEAELL T VW =0 1, 2 ITELE ATREZR AN —RITROND T8, Z DR EEICHIK
2T 5, 512, FAR/CS 25.1302(d):ka—~ 2 TF— = 2 — 3 A R ELAR O 1) o0 # i B sk
|2 CHEE DS T T DR R A — VRO E~ AT LN ST HESRIC DT, Y —r 1 ICEELT
FLE T 22 TMSEAEEEL TEE DR,

LA EDFE 2 FI TSR E U TRRE T2 BARBIZEER T OV T 4.6 IR T,
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3.6.3 HELFIkL

R ORI A% IS KON BRI IERRIE D (LRI L 722573, FRFRICIERIB DL B
HE S DA e FEEL T, BB T VIV X L% 35, RO MBS LUl
B ORFEND, LA O RN FiEDS L NSGA-TI[65] & USRIt — /LA~ [ [66]
A G DE CEM T 5, DL ICEZEEZRL, B RiERIE Appendix C.1 1T, £z
MREEELC, 8 A U7z feidi b T35 D 2 4 P > W B2 IR A U CRERR L 7= FE R b
Appendix C.2 [Z7R7,

NSGA-IT (FFHED @ MEAROEIK (Sorting) lIZi#E A L, ba—~r =7 =MbY —RIZE
DRERBIOEAEND 2 SOFHIBEIEIZX LT, @ CIELMENGLZEEHNET D, 2 DD
M BEEUZ DN T, A TOMERISKRTL T i (% EfE (Dominate) T2 EEZ T2 1 &L, 7
U1 BRI OERZ BT AR ET 7 2 L35, ZOLHRTU IS SR O
TEIKZETTD,

WAl — L 2w, B VAU RS5O BgE 1 T O72 1 K BT 5 HlKI S E 0
b, BRI DK EINEEZ RO DB TH D, 2R O KIENAZR A 2 2O BB E |27 A~
Bz, B2, KEEE 1~4 FiT—2 1 ITHERESRERLE, 8% 5~10 FiTV—r 2 [TH#%
B, LWV T2RNET DL TARBET~E T 2E 3.6-4 ), ZHRAERICHONTIETZ 4
2 2 DOBEERONETFR A BN Z HZETEMBEDIAELLWEIFISREAT R TG 83.6-5 M),
RINZDWTIE, [EARZ [ SAKBL | LR XD R 2 LI U B P R BUCE ST 528
T, EENFEAELLRWHIRI ST A R 35 3.6-6 ),

# 3.6-4 KalE— A= REO G A

@ ®@ ® ® @ @ ® © O ® @@ ® ® ® ® @

K EIEE
(BLE)

D~OHBIZODNT. BRBEEZE—ILATDOKEIEEEIEA .
J—21: K EEE1~45 . J—13: 11~20&8 &9 3,

% 3.6-5 K[Al—/L A~ RO G (Z25R75 B

B {1

B2 ® O CEEE® ©® @O 0|0 @ O @ E® 6 ® @6 6 | @

HEtE—/LAT U BBEDOEZEZHANT. A—EBAEARATIU A LIZERL-2DH#350
EREBERH, CHIkY. IBEOEENFELLGL,
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% 3.6-6 KAlt— N A= BEOSH (ZX)

{8 1&1 10

M1 9 7 15 1 5 10 10 5
(AVE 3:))
M 9 7 15 1 5 10

Eix2
10

(INAFEKIR)

XX Bk

(/SRFEKIR)
BEE—ILATUEEOREZAVNT, "EFRR " ZEEERZAV"/NARE"C
FHL-LE T 2EARRDORREITI. ChIZEY . IEFDEBILFEELLZL,

fl) REERZDOBDLT HL. DORQDE KT, NAKRBETIX1321L%45,
-1:OH, BEREDO1EE
-3:@H, DEBWN-EERRDOIEZR
-2:0M. Q@EBRWV-EERZKBO2ER
-1:@0, DOQEBRN-EEZKD1EE

3.6.4 AT HAELAREIR

FRHE - BRE AR OB E I DWW T, —ERELEZ FVCou & MR A ST AIE A S IE (R
TAY R L VTS B (ba—~ 2 2T — 2L —RICE DR M O A 4k
(Zhe/IMb) B iS5, 26 B RELIZ LD ROTZFRFHRIZ DN T, BEAF DR KA O FERRALE 1
AW CEHR LGS B L C, ZORGEERISELL EOFHEiZ 32 &8 TXIUE, Fridtk
DT TANT X ARl E 255 o fa#t & T2 TED, LLEDOFIEIZLY, 7748 T v¥ N
DO HEE - B EEE R E AT FIEE VT, Bkt — <~ =T —ZXONTF—RICE Dl
D 2 >0 IR ERELTED,
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B4 E BSEREHRRM
4.1 R RIERRE

3 IR 7 IA N, X BRI FIEO A MMEZ R T 5720, 3 4.1 mTII—Yat -
ey MEFRE OB IR EFRE O EFI L LTI B7T37TNG, A320, E190, CRJ-700)D 751
T ox B ARE LIRS R R 2R3, V=) b - Doy MBI R B S L TR LRI
BE~DEAETREND T, 74T X223k, FlziE B787[67]10 Lo KAl T 4 A
TV AT W R THEAE - BRI R A T A ATV ATHEA S TOLKIER LW AL TR0
BTN ST EZRDR0T N, DT, TTAT v OMERE BRI E oS EEL
ThHY, FEtl LT Y ThoHEE 2D,

UL EDORF#ID, & 4.1-1 1T TV—Vat Py MET T T vF 1T Téﬁ’béﬁi‘%ﬁ’]ﬁ%&
fit - BAERSER OBl B A MR DMEE B 2 5, £ 4.1-2 ([TRTI8Y, DO ERE - BIERER
ATA T 7" #2253 B T SN D K EML 2S5 1 3 2 LD R0 i”ﬁ)@zgiﬁ/xTAM%

N —THIEE LT, £ 4.1-2 DEKED ATA T 7 X ORERE G D72 OB T 4.2 3
(R, F2, K 4.1-1 ([CHBI72T7 T AT o O EiE - ERERE 2R (1] : BT3TNGl671[68][69]) %
AT, RN RTIEY, 2 4.1-1 OERIETTANT X OIREERICPE-> TRIESITRY, %
FHEOHINEZ R T2 B THO BN DEE 2D,

# 4.1-1 BLEZRTT D7 TAMT 54t - R E g

Column/ Wheel Passenger Oxygen
Thrust Lever Seatbelt Sign
Rudder Pedal Communication
Steering Handle Lighting

Speed Brake Hydraulic
Displays Emergency Gear
Oxygen Mask Parking brake
Master Caution /

Master Warning RAT Deploy
Gear Lever Electronic

Flap Lever APU

Fire Handle(Switch) |Autobrake
Engine Cutout Cabin ALT
Navigation (FMS)  |Stab Trim Cutout
Autoflight Flight Deck Door
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K 4.1-2 Bat T DHEAE - BROERE SR LIS T 2R FEATA F ¥ 7 % 55%)

ATA | Cockpit Control ATA | Cockpit Control ATA | Cockpit Control
Fuel Control i
Weather Radar
30 | Anti-icing Control EGPWS
TCAS

%) 22 4.1-1 OBEZHIINT 525 (ATA F¥ 7' %) NI TRd,

Master Warning
Master Caution

Displays

Control Wheel
Column

Steering
Handle

Oxygen
Mask

Flight Control Anti-ice
Display [N J@
Control @@
B ®
DB | woe

Standby Instrument

® /
NN
A

~Ln [®

@ |
@ EGPWS
®
TCAS ®©
=Y
<—Printer
Thrust Lever |/ @
Speed brake /
@
Internal
Light

No. |Equipment - RAERSR

@ |Landing Gear Lever [BlL-/\—

@ |Flap Lever FouF Lii—

@ |Fire Handle(Switch) |B5 MAUr L (R49F)
@) |Engine Cutout I vUUELE

® |Navigation (FMS)  |Bf xR #H(FMS)

® _|Autoflight B EniRd

(@) |Passenger Oxysen |BEME

Seatbelt Sign S—hRILb- A
@ |Communication BERK

(0 |Lighting FELEEN G

@) |Hydraulic HEZRS

@ |Emergency Gear FEMTIF

@@ |Park/Emer brake N=300/EET L%
RAT Deploy FESERK

@9 |Electronic EERH

APU HHEHEE

@ _|Autobrake F—rIL—F
Cabin ALT EEEE

Stab Trim Cutout |7KFEREARMA-Avb17
@ |Flight Deck Door _ [Z5AFTYXE

%) FRTZOMECOWTIIARBI TIIEAMLI-(4.2 EHWR), £4 2 bk
FEAN D A FEHE LT,
4.1-1 HA72 7 T A N7 it - B e R (1] : BT37NGl671[68][69])
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4.2 IREH FRT5HT

3.2 BIRLIEFIEICT, /=< ROV /=< ORERR 8 DD T IAGE 4.2-1 B R)
2T, Ay NDI AT EINTT D, /2 ) —~MZBIL TS, Bt Bl as (oo v, Bk, 22
I, W, BE, M, B ICEE T At e — <L T Lo TE AN — RO R X
WIUT A NI T VA 2 & T, 20D 8 DD FUAIEF 4.1-2 ITHEHNT TRULIZ R HE
MRETDINCEEL TS, —FH T, £ 4.1-2 IZAEETRULIZREDOI D ATA21GREFIHE),
ATA28(R KD, ATA30(BAK), ATAS3GHEIEEEFFNZ DWW T, Ay M BREERES
BHEIRBES T VA DN 2D, RIRFHIE D TR, F72, ATA34 Gz T i 2k &
(EGPWS), Z= i Zeh) 1k 251 (TCAS), K[ —#NCBHL TiL, /ey MO B GHEEILT ¢
AT VAN ERENLEREROEFBERIIXI L TTOLDTHY, TAAT VAR TR OFEMR
FECHREISNLLDTHLDT, Hifit - B FHER R E OBLERR G AT E O/,

)=V )= VDR ET: 8 DD FUA DX AT 55HHE R 4.2-2~4.2-9 [ TR
T, XD N1, N2 LWV T3l 5 XX A7 OFAIRE 52 £ T, 7235, 8% O (Normal
Cruise)FD# 27 (5 4.2-3 ZHICEBWTIE, FMS(Flight Management System: &4 7% Hi%
B VST MR, 7T T 4127 %(FD:Flight Director), H #Ei#:#t(AP:Autopilot)<° H
Bt /) (AT:Autothrust) LV -o7= HBHERRHERHE, 852 (COM: Communication)iZ-2u T
IZERBORAT7 ==X T Ay MR UAE 35728 10 RIX A7 2 FEITTHHDELT,
% DT T,

7B, ZITRTHAZ IR D THRERE S L T i7eb o L LT, SFECEkICH D REAT
BeoboNBRETE BRI BRI L L7=[701[711[72][781(74][75][76][77][78][79][80], ZEEEDR
— AL TRED ) )= F oy JVANCI, BRI S AL R b (Left AC BUS
OFF)DH%A T, ETHNEALN T DAL A7 DV AV NVARNEEIT o720, APU ZhpshsH7z
B DOERRREERE S0 E OB BB EZR ATV T HFIAEL /> TEY, Ty /YR
M if LD I3 % <359 5811, AT CITMEN Kb E L IREZ AR EL, BT
W23 EIE A2 TRV EE R E LT,
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F4.2-1 =<V RKRO I )= F A —E

1 | B Q#REE(Normal Takeoff)
2 | EEOQKAL(Normal: Cruise)
3 | BEDHEA - &EEE1T(Normal Approach & Go Around)
4 [ MIDOUFEETUD L KK BT
(One Engine Inoperative / Engine Fire Takeoff )
5 | B2MT (Emergency Descent)
BHHERKERE/IEEHTIF
(Multiple Hydraulic Loss / Emergency Gear Extension)
7 | 2RI RKEEEREEED
(All Generators Loss / Ram Air Turbine operation)
8 | KEZRFERKM)LRFE(Stabilizer Trim Runaway)
7 4.2-2 @7 OBEE(Normal Takeoff)REoD % 27
No. Task ARG
N1 |Advance thrust lever & stabilize RTARLA—RE-TEL
N2 |Set thrust lever to TOGA RZARL/IA—ETOGAIZERTE
N3 |Continue hold thrust lever till V1 RAZARLIN—FEVIETERS
N4 |ldentify any abnormal indication BERLTR TR
N5 |Monitor speed & call V1 EEHFE=2LVIZO—IL
N6 |Verify V1 & hand off thrust lever VIZRHEELFERTAR AA—D BT
N7 |Monitor speed & call VR EEEE=FLVREO—I/L
N8 |Rotate & establish positive rate of climb [BIEf L ED EFEHFFET
N9 |Verify & call positive rate of climb MR- O LFEEEDI—)L
N10 |Landing gear lever up BIL/ A\—F 7T
N11 |Retract flaps PEPwLS
7 4.2-3 i OKMi(Normal Cruise)Fi A2 27
No. Task RARY
CR1 [FMS setting FMSERTE
CR2 [FD & AP setting AT A L% - BENEMERTE
CR3|AT setting BEENRTE
CR4 |Communication WIS Rl
CR5 |Lighting & dimming HEEH - BAREIR1E
CR6 |Flight deck door openiclose T4 Ty EEFRERE

fi55) MiLRHEMS), HBEGE, BERMIIZAZ%E 10 BRI LT
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# 4.2-4 @E OHEN - EE21ETT(Normal Approach & Go Around)FD 7 27

No. Task BRY
GA1 |SetILS tuned TS E R B IR T
GA2 |Set autoflight approach mode HEEMEEATFIZETE
GA3 [Check Localizer captured A—hZA4F - TFrEhER
GA4 |Check Glide Slope captured FIARRAA—T X v T F v &R
GA5 |Landing gear down BT
GA6 |Set landing flaps EEF ISV IERE
GA7 [Set missed approach course EREETAMEERE
GA8 |Complete landing Checklist EERTF Ty AMERR
GA9 |Go around or landing at Decision Altitude ~ [RIDEE Z THEETLLIIEEEZRD
GA10 |Set autoflight TOGA mode HEEMETOGAE—FIZERTE
GA11 |Set take off flaps REIERF DSV (ZERE
GA12 |Landing gear up at positive rate of climb EDEERIZTHEF
K425 1T VUAREBNT UK R
(OEI (One Engine Inoperative)/ Engine Fire Takeoff) o % 27
No. Task | BRY
- BEEDIRINT~N11EELC
NN1 [Check alert - left engine fire BERE -EIUDVNERE
NN2 |Left thrust lever idle ERXRZAMN—5FAFIL
NN3 |[Leftengine cutoff ExoouizEilk
NN4 |Left engine fire handle shutoff ETDURRNACELL Syt
NN5 |If alert stay shown, discharge agent 1 EEBEBIEAEN T RAFY—
NN6 |If alert stay shown, discharge agent 2 EEBEBIEAFRTARAFY—
NN7 [Plan to land EE EHE
# 4.2-6 A F(Emergency Decent) RfD % 27
No. Task BRY
ED1 |Don oxygen mask BAEVRVENS
ED2 [Check cabin altitude EESEER
ED3 |Deploy passenger oxygen EEBERRER
ED4 |[Seatbelt sign on —h RIS A R
ED5 |[Thrust lever idle RAZARLIN—ETFARILIZ
ED6 [Speedbrake lever full ZE—FTL—F-L/S\—RAREH
ED7 |Airspeed VMO = AEARFRELREF
ED8 |Descend safety altitude ZE2EEIBET
ED9 [Control cabin altitude manually EESEEFERE
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# 4.2-7 BRI ERAREEIFEHIE T
(Multiple Hydro Loss / Emergency Gear Extension)®fo 427

No. Task RRY
HD1 |Check buckup pump Left EFHARTERESR
HD2 |Check buckup pump Right BTl TEEE
HD3 |[Plan to land A REEETE

HD4 |Disable autobrake BETL—F%fER
HD5 [Check landing distance 75 PEF B RE R RE AR
HD6 |Use alternate gear extension EEHTIT#FE A

HD7

Use emergency brake

FEIL—F%ER

# 4.2-8 PRI IIEH BRI E FE)
(All Generator Loss / Ram Air Turbine operation) D% 27

No. Task AR

EC1 |RAT deploy EEEREERMA

EC2 |Maintain airspeed EEEZRTF

EC3 [Check left generator ERIFEEEEERR

EC4 [Check right generator BRI B EESR

EC5 |Check APU APUZFEER

EC6 |Avoid icing condition EIKFEHEE T TORT

EC7 |Plan to land EEEETE

7 4.2-9  KFELZEMRN LEAE(Stabilizer Trim Runaway)REo % 27

No. Task RARY
SR1 |Autopilot disconnect SENEHIZAZRR
SR2 [Stabilizer trim cutout KERERNN LEAVET IR
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4.3 ®BEH:ba—~r =T —#H]

HAG G EAT - CTHBLL 72K A AZIZONT, 8.3 FIZT CREAM TiE%E VW= FiElcC
2= TT—EA LT, S~V BION == D 8§ FUFDHAT IOV TERBI LTk
RaF 4.3-1~4.3-8 |TRT, [AFRLED Task EFENNTHINER 4.2-2~4.2-9 DFZATITHHY
T 5, TOEBEDFIN CREAM FHEICBITAba—~r 2T —008EE R, 728, =7 —0D%)

HIZB Wik — <2 =T — LD LM~ EENME G O (MR O &% ([35] T

FE7 Major L FNC DWW TIERREFREE L7257 W 2O R DERAN LT,

% 4.3-1 8% OBEHe(Normal Takeof )i FDOL 22—~ =T —

Task Human Error (CREAM)
N1 E1 Action of wrong type HHBFRE
N2  [E1 Action of wrong type HHBRE
N3 [E2 [|Action at wrong time EEEME -V
N4 |02 |Wrong identification RO T-E2H0
13 Delayed interpretation  [Eg[&Eiz£0.Bh
N5 |02 |Wrong identification RO T=3RH
13 Delayed interpretation  [Z240:Eh
N6 |02 |Wrong identification EESeY it
12 Decision error SR F-RERE Y BT
N7 |02 |Wrong identification RO f-EH
13 Delayed interpretation  [Z2£15Eh
N8  [E1 Action of wrong type SIZEELBARE
E2  |Action at wrong time EREWE-D)
N9 |02 |Wrong identification RO T-E2H0
N10 |E5 Miss action B A< U 5
N11 |[E5 [Miss action 75T UL

# 4.3-2 W O (Normal Cruise)lfDbz—~r 7 —

By
oA

Task Human Error (CREAM)

CR1 |E1 Action of wrong type FMSE&FE:EY

CR2 [E1  |Action of wrong type B EhiEHte—r 2y
CR3 [E1  |Action of wrong type B EhiEHtt—r8y
CR4 |E1 Action of wrong type BiE#EERTERY

CR5 [E5 |Miss action RKTGEO R

CR6 |E3  |Action on wrong object MDAy FHREHE

%) FMS, H e, 1B1E RHT L2 A7% 10 [E#EDIRT L7
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7 4.3-3 @ O A - & 21H1T(Normal Approach & Go Around)FfDb2—~<> T7—

Task Human Error (CREAM)

GA1 [E1  |Action of wrong type BREERERY
GA2 |[E1  |Action of wrong type BEEEfME-+ 2L
GA3 |02 |Wrong identification FRDOT-FRHN

GA4 |02 |Wrong identification FRDOT-FRHN

GAS [ES |Miss action B LS

GA6 [E5  [Miss action 75y REATN
GA7 |E3  [|Action on wrong object |B&hiEHtRTFIRY
GA8 [E5 [Miss action Fy) AREERE
GA9 (12 Decision error EEETHIEERY
GA10 [E1  |Action of wrong type Bshigfts-+ 1Y
GA11|E5  [Miss action ISYTRERN
GA12 |[ES |Miss action B fH AL

#4.34 1 VU RN kR B
(OEI / Engine Fire Takeoff) Dt 2—~> 55—

Task Human Error (CREAM)

- BEEELELC

NN1 |02 [Wrong identification R T-EH

NN2 [E3 Action on wrong object ([EEAIT o =1k
NN3 [E3 Action on wrong object ([EEAIT o =1k
NN4 |E3  [Action on wrong object |[FHEEIT &L
NN5 [E5  |Miss action HAFIEIEER
NN6 [E5 |Miss action HAFIEIEER
NN7 |P2  [Decision error RO MITETE

7 4.3-5 A T (Emergency Decent) Dt z—~2 T —

Task Human Error (CREAM)

ED1 |E2  |Action at wrong time TRATEEEN

ED2 |02 |Wrong identification ROEESESRA
ED3 [E5 |Missaction EERFEEREN
ED4 [E5 [Missaction RSB

ED5 [E1 Action of wrong type HAHBX

ED6 [E1 Action of wrong type JL—FT+5

ED7 [E1 Action of wrong type mREARREERZS
ED8 [E2  |Action at wrong time TEEETEEN
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# 4.3-6 HEEERBEREIFEE I T
(Multiple Hydro Loss / Emergency Gear Extension)FfOt=~—~> TF—

Task Human Error (CREAM)

HD1 |02 [Wrong identification FROT=ERAN

HD2 [02 |Wrong identification SoEAH

HD3 |P2 [Decision error ROT-ITETE

HD4 |E1  |Action at wrong type EHOBEIL-FRE
HD5 [E1 Action at wrong type FMSE&EELY

HD6 |[E5  |Miss action FEEH TSN

HD7 [E5 |Miss action EEIL-35

# 4.3-7 SR EIEEE IR IR E E (FE)
(All Generator Loss / Ram Air Turbine operation) Dtz —~> T5—

Task Human Error (CREAM)
EC1 [E1 Action of wrong type EEEREERHAAFT7
EC2 [E1 Action of wrong type HERE
EC3 |02 |Wrong identification RO T=ERH
EC4 |02 |Wrong identification RT3
EC5 |02 |Wrong identification RO T-32H
EC6 [E5 |Missaction BEIKEHTORIT
EC7 |P2 |Decision error ROT-RITENE
# 4.3-8  KFZEHRN g E(Stabilizer Trim Runaway) Ot o—~< T7—
[Task Human Error (CREAM)
SR1 |E2  |Action at wrong time B ShinftfZR BT
E3  |Action atwrong object  [EE{LRAvFDIBIRE
SR2 |E2  |Action of wrong type ST BT
E3  |Action atwrong object  BELIR YT DIRIRIE
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4.4 RREH TR

3.4 BE|RLEFIEICT, BBl ta—~vr T — b — R AL BARBRE ANV
— BRI, /—~ L BLO ) —< DL FIVFITONTHERAX 4.4-1~4.4-8 [T
T K DFLEITHR 4.2-2~4.2-9 DXAT K VE 4.3-1~4.3-8 Dba—~rTT7—D3FHITH
J5T 5, R — v =T — AR T IEFICRATUEG SIS L, Bfta—~r 7
=IO —RAE D — A TH 5,

E1 02
N1 E1 N7|I3
_l N2 E2 E1
N3 02 N8|E2
N4|13 02
02 N9 ES
N5|I3 N10 E5
ﬂ N11
N6 |12

4.4-1 EF OB (Normal Takeof)EFD AR —

E1l

CR1| E1

CR2 E1

CR3 E1

CR4 ES

CR5 E3

CR6

4.4-2 8 F OKM(Normal Cruise) DA~ VY —
fi§#) FMS, HEffit, 815 25I% L2 A7% 10 [ml#vi4E L7
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E1 E3
_GAT] E1 GA7 ES
—l GA2 02 —l GA8 12
GA3 02 GA9 E1
GA4 E5 GA10 E5
GA5 E5 GAT1 ES
GA6| GA12|

4.4-3 @5 O N - EFEE1T(Normal Approach & Go Around);o A~ RV —

02

NN1

E3

NN2

E3

NN3

E3

NN4

ES

NNS

ES

NNG6

P2

NN7

4.4-4 1 DU REBY D KRG B
(OEI/ Engine Fire Takeoff) oA~ 1 —
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E2
ED1 02

ED2 E5

ED3 E5

ED4 E1

EDS E1

ED6 E1

ED7 E2

ED8

4.4-5 AR T (Emergency Decent) B DA~ k) —

02

El

E5

HD6 ES

4.4-6 BEEONE R IERFEF I T
(Multiple Hydro Loss / Emergency Gear Extension) oA~ k1 —
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4.4-7 PREETELIEF B LEE EH)
(All Generator Loss / Ram Air Turbine operation)&fo1 =X k) —

E2

SR2|E3

L

4.4-8  IKEZETEMNY b (Stabilizer Trim Runaway)FDA -~ k) —
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4.5 REHL: AP —RICESHERORH

3.5 BRI FIEICT, EREOARU ) —%H(Z CREAM FiEO£HE HEP & PSF %
AL Tka—~vr 7= —RICEDMERZR L, KL% HEP |X@EEMEL, PSF 1353
FHREIZ, Bl 4.6 FEICTRFTT 2B 7 ATV R LOEREOBLE TG TR 285

LC, " —RICEDMERE R TOXAZIZOWTIZR DT, dEflllE 4.6 BEORELEHHEOEY
Thb,

4.6 BFH . ba—~r T — v R — T A BERE DB EAL

3.6 E|RLIZIFIEIC T, EIni 7 2V X L W T TR T AT o R SRR E
i fif e R 5,

MNZEEEL T, £ 4.1-1 TR T 7748 R Efi - B EREERIZ DWW T, V= 1, 2, 3 DWW T
MUCELE T D0 ERRTTT5, I CTRIELSLT WV —0 1, 2 ICELE AlREZ Sl a2 5, =
ZC, FAR/CS 25.1302(d)t2—~r T — v 31—V A NSO BUE ZRICTHUE DS E T 5
BN A — L) AT AR LN = TH— e RV AT T YT N R)L, A —R T L—% L
N—, TAAT VA, BT~ AT, AR —T == J [ AZ—a—3aD 8§ DOELRIZ DOV TIE
V=2 TIZEEL TR ETDHDEL, %5 20 RO OB E Z IS Bk LT, 2079, =
OO THHA7 (B 3 4.2-2 X A7 N4 8 OBERERCT (A7 VA TR FRE
e BN BB 3 2R 1 L B & 720, Fai b iR BITAROER B, AT
[T—fIELC, Appendix D IR THEERFZILIC, V' —2 112 4 Ha8, V' — 21T 6 Has
FR0(10 B —2 3 ITHLE T DHIFI G E LTz (R 4.6-1 BLO 4.6-1 B /),

# 4.6-1 ML LET DT TANT v it - AR

WA EHETH(T—1,2, SINFRERETT D) IRt - 1R1EHEES
() Gear Lever  |(® Autoflight ) Hydraulic APU
(@ Passenger
 Flap Lever Oxygen 12 Emergency Gear () Autobrake
@ Fire Handle |2 o thelt Sign  |@ Parking brake Cabin ALT
(Switch)
@ Engine Cutout|(©) Communication RAT Deploy Stab Trim Cutout
%Ea\gg)jatlon Lighting @ Electronic @ Flight Deck Door
MITEHELTVERERE T Y H)IRHME - 12 /EH 2R
Column/Wheel |Speed Brake Thrust Lever Displays
. Master Caution /
Rudder Pedal Oxygen Mask Steering Handle Master Warning
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9 Zone 1 A0V

‘BEEDYUTIL

Master Warning

Eguipment St B ErEss
Landing Gear Lever [BIL/3—

Flap Lever IS5y F-Liv—
Fire Handle(Switch) [B:Knub I (Z4y7F)

Master Caution

Displays

Control Wheel

Column Engine Cutout ToTUEIE
|Navigation (FMS) __ |BisEZR#(FMS)
Autoflight B iR i

Steering Passenger Oxygen |&EEAEHR

Handle Seatbelt Sign Pl a1 w74

Communication BIEZRH

|Lighting il R i

Hydraulic HERK
Emergency Gear FEEMTIF
Park/Emer brake  |W—¥U7/EFETL-¥
RAT Deploy FEBRRL
Electronic BRAH

APU #hi B1EY S 2 iE
Autobrake A—tJL—%
Cabin ALT HEEBE

Stab Trim Cutout |JKFREMRMA-hyb17
|Flight Deck Door _ [F51+TVHEE

Oxygen
Mask

Thrust Lever
Speed brake

|@@®®@@®@@®|@@®@@|@@@®@|g

ERE 4Oy +DEESE

fi5%) Appendix D OEEMERE RS RADHIISRE, 24 2 it DHESH T/ O 2 30H,
TR Ay hDOSGE DM, 4GOS E AR,

4.6-1 ML LT DT TANT v 45t - A EH S LRI SR IF

Fz, RS RLRDEEAAEDT T AT 2 it - AR OB E 2 F 4.6-2 (TRT, ARD
V=1, 2, 3 DT OWTE, BEFEROFEMTATIRA THLTD, MREF TASNT
WHTTAMT x D5 B4 [44][671[68][69]1[82]1 2 BALNE TRRIE L=, £Tz, FEM7eT AT LMk
(IR LIS AR DT O AN IE TIIREGRELED A2 S B LU, LIk, BARRZEEi4 (2R
TIBBETE, ABETE, E BAE, C AR LIFFRT 2,
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£ 4.6-2 7TANT ot B ER 2R D BEATHE 151

Bi&iE AtERE EHETE CHkiE
No. |Equipment R it - 1R 1EHE SR (B737NG) |(A320)  [(E190)  [(CRJ700)
(1) |Landing Gear Lever |BIL/3— 2
(@) |Flap Lever 25y Lsi—
@ _|Fire Handle(Switch) |BFARNIL(ALyF)
@) |Engine Cutout T o EE 2 2 2
® [Navigation (FMS)  |fi:ER#(FMS)
® |Autoflight B &
(7) |Passenger Oxvgen |EEBE 2
Seatbelt Sign SRS AY 2
(@ |Communication BIEZH
(0 |Lighting REARAR 2
(i) |Hydraulic HERE
(1) |Emergency Gear EERTIF
@ |Park/Emer brake N=%9/EET L%
RAT Deploy FEERRKEK 2
(9 |Electronic EERZH
@ [APU HHEAHEE 2 2
(D |Autobrake F—rJL—F 2
Cabin ALT EEEE 2
(9 |Stab Trim Cutout  |/KFEREMMNL D47
@ |Flight Deck Door | 754MFyERE 2

%) M7 AR AL E - AR A O 7= G HE) O TR E[44][671[68][69][82],
ABFFRBIERIRRIC — 1 & 4 B, Y — 2 & 6 iR SIUE LT,
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FRHE - BREER OBELEIZ OV T, —BRELEE W TT & M ASE - FIHIE (R (50 {# i &
L7 20 HARIZIES GEIBHIT VIV A L% AW TS H i L (o —~2 =T —nhbH
—RIZE D OB EME A I ME) 2 M L7, FHRIER T Appendix C.1 127”7,

FHERERICONT, X 4.6-2 [IZHIHIHAR, [ 4.6-3 (2 20 A%, F72, X 4.6-4 (2 20 AR
% OIERIXZ TR, BPITIIBEAAE O RIS Of TR, 22T, fitihni e 8 VA RH R
I OEANEAT 7 ORI P ITHEAEIEL LR, Bl 4 8 v FIARIAI Db a—~v L 2T —
MO —=RIZELMEEOBA(X H T HRA LFL#) ThH D, 1 DORRFHIRICKT L CEEME e
— T =P —=RIZEDLHERD 2 SOFHREFERBRKOOIL, 1D 2 kL7 77 HIZF
MERFRSND, ZIHDNG, To¥ MIFEESTTHHIHARDD 20 AR IZIZK T DL T
ZHRDM R LT, BEAAHSE HEBE L CRliiE s 148 L EOREAE DR MG DT Z D355,

Fi, HRERI-HBZMR T D720, X 4.6-5 B3I 4.6-6 1 5 AT & (RIHIHHAR, 5
%, 10 1%, 16 AR, 20 ) OFEREZEREZITTRT, Zhbo 7 —ZFEll
Appendix C.3 (ZH8ifi T2, X 4.6-5 ZILKLT-[X 4.6-6 235005180, FIHMEIT— AL
RNWTTUZ MIHEASETND, 10 AR ERIE T 2 L BEFH S L U TN, Y —F
(CEDMERILICRIELL EOFHIEL 7257 T AN X aBLE O FHRE S D=, I, 15
HARCFRE E TR T LBEAAE L0 2 SO FMBIEIL BN DN ZHAFONLN, DK
20 AR ECRIBL THS BT/ IS,

240 +——
RAET S B
220 BEEFE
¢ o ¢e®
200 ® ’.—.—O—f’ *2
> 0’“ ® @
s 4 *e 4 o
180 ~ur 4r
’0 PO 4
160 *
L 4
e s
L 4
140
[ |
u ®
120
HRA
100 T L T 1
0.40 0.60 0.80 1.00 1.20

4.6-2 BIRAI T VYR LI D LGS (TR
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240

e e -ra
220 4— | | L1 | | = lﬁﬁ%
200
180
160 : :

=464

| ’ | |
140 “ ’-’_ ’ [ZHER
120

HRA
100 ' r : ! - -
0.40 0.60 0.80 1.00 1.20
4.6-3 BT LAY RN XD E bR R (20 HA%)

150

RAETE *T o SBF |
145 @ @ MEL7EHS
140
135 o & EE -

130 [z} ARBTE
L B £ ‘0 BEEiE EfiE

125

120

115

110 HRA

0.450 0.500 0.550 0.600 0.650 0.700 0.750 0.800

4.6-4 BIH T Y XL LD R b
(20 HACHE KIX)
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240

2R
220
4 ) O
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5.4 TEMERBITFIEICIDZYMER
5.4.1 Z4MHmERR

ARETTHWZ CREAM FEITE 117 B Chl S L4 HEP X° PSF 7 —#%
TRVIREHE Ay X 2725 32 B B CRIESEEINTZR TIER W, R —A 7 F10
FE[21Ic kD& 2004~2013 DR EM(RR — AL VBB LR T SR A FHIC BT 2%
DFEA R (FHCE B RIE0) 13559 2 147100 T IRIRRE &, Fea b AR R AL AELY
HARD T/IE, ZAUTFIHLEM L ST BLURIC IV 2 — v =T — ARRITE AN TV D e
MRENEZ R BIND, I CRUIZERGTTFEL, FIFCEMIC LS —~ =T — BRI
BIRRVVETIIL M THY, REHRF L2 LR e 21T AN THHEE 2 HL03, FHfiE
DOHERHEN VT RN TN, EVERIRITE OF 3228 ELW,

ZZCREMERZR RN IC L5l E L C, @ OBEFE(Normal Takeoff) HFR LN/ /) —~< /LHFD
BiEfe/= vk 9¢(Non-normal Takeoff / Engine Fire)® 2 77— A(ZD\C, 2.2 FE|I/RLT-
HETI[57][58][59] Fik% 5 L7-#E RA K 5.4-1 BLURK 5.4-2 [T7”7T, KRFETIHE2—~
7 — D% A= (Likelihood) IZ DWW T, EMERZLEEAN F1E Th D7 Hl E L HED B T
WZED, ZZTIEFAR/CS25.1302 DR ZARK LIzt a—~ 0 T 7 7 2T —F 7 7 L —
7' (Human Factors Harmonizing Working Group)\ZX5i#EDF AL ki S&281)
STV 17 DR b2 —~ =T — 3 fI( 5.4-3)[TNTi% N T 260 % m (High) b L7z, %
72, FAR X7 FAAHFY A —F 271 TCRRIC b2 —~v o =T —XER P BUES N T DHHO (fi:
FAR/CS 25.703 Hftef % 4 (Takeoff Configuration Warning)) {Z- oW CiEAE(Low) & L7=,
ZOMDOEDIZHONTIHMIDELT, Fiz, Za~DR 2 (Criticality) ({2 DWTix AC/AMJ
25.1309[35]1% %% L L ChZAbn 7 v 7 (Catastrophic) L ~L CThH T (High) b L7-, AV
—(Major) LL FOHLD &K (Low)E LTz, ZDMOELDIZ W TEFRMid)ELTZ, 22T, b
DHFTRER Ca—~v =T — DI AEFRL LR ~DOREE N NT G @Il o T H )bk
It —~v T — v R — VA NDR A LD LD, BiEGMR ST 7B AMED BWGATICE
B, W EEIRo T2 AT DRFEF LT, NN3CK A= 5 1E), NN4Bfh kR
CEDKEMT DLy M T)THIUL, DT VAR AT ROk R EN -7
BEERDMESERICT 7B AMED BN — ATRLE T DI85, THUTE EARIT TRO B
721X 5.1-3 1R C FEANEDIEN@D T VAT IEAAL Y F EQ@BI KN RO E Y — 1
HLLTY =2 21T E T DGR/ > TODH LTIV, CHEOREI T #EL T kK
SORIEEBEHRL TNDEEZHINDD, EMERIMRNTRE 3 7~ 23, & SRR 5 R (i
{LEHERE R D FEfif O — O Z L TODTEN R TET,
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# 5.4-1 HET %105 OBfE(Normal Takeoff) i

Likelihood |Criticality
224 IS—F—FK NH—R HMIL HMI[L
N1 | Task executed too much | 8 % Runway excursion O O
N1 Task executed too little | HAFE Runway excursion O O
N2 | Task executed too much |t 18 %] Runway excursion o) (@]
N2 | Task executed too little |#tHF 2 Runway excursion OO
N3 | Task executed too early |V1RTIZFERKT - 32> - ¥ ¥ [Runway excursion O O
N3 | Task executed too late (V1i&341R$#% 8-~ EHIEF |Runway excursion ol |0
N4 | Task executed too late &40/ T 2 ¥ BN Runway excursion O O
N4 Misread Information (25287117 I 5 S [ ch sy 4 B Runway excursion O O
N5 | Task executed too early |V1gTIZFERKY - 32> 7= ¥ ¥ [Runway excursion O O
N5 | Task executed too late (V1317 -8B~ EHE |Runway excursion ol |0
N5 Misread Information  [V1%Z852 Runway excursion O O
N6 | Task executed too early [VIRBTIZFE KT - 2R - =P HI# |Runway excursion o| O
N6 | Task executed too late (V14 {R#E-B-1-hE#IEF |Runway excursion oO| |0
N7 Misread Information |VR#%38:52 Runway excursion O O
N8 | Task executed too much B|=& LB H \Abnormal flight path O O
N8 Task executed too little |E|ZRLAE Abnormal flight path O O
N9 Misread Information | ER #5853 IAbnormal flight path Olo
N10 Fail to execute Bl EITIEERE \Abnormal flight path O 10
N10 | Task executed too early |l LIF243 57 B \Abnormal flight path OO
N10 | Task executed too late (g k(F41= 4581 Landing gear speed exceed O O
N11 Fail to execute 75w TINRIEETE Abnormal flight path OO0
N11 | Task executed too early |75 FInia32 4 B Flap speed exceed O @]
N11 | Task executed too late |7SvFIREE32 4 Bh Flap speed exceed ) )
# 5.4-2 HET Fik: /v /— < /VIREORERE/ T 0 k5
(Non-normal Takeoff / Engine Fire)
Likelihood [Criticality

224 IS—F—F NHF—R HMI[L HMIL
NN1 Misread Information |k ==& 43520 Loss of aircraft Q10

Task executed on the
NN2 | wrong interface element [EE@IT &1L Loss of aircraft O O

Task executed on the
NN3 | wrong interface element [[ER @I &1E Loss of aircraft O O

Task executed on the
NN4 | wrong interface element [[FEEIT 2 E1E Loss of aircraft O O
NN5 | Misread Information | &4 858 Loss of aircraft O O

Task execution
NN5 incomplete SH ke BT Loss of aircraft ol |O
NN6 | Misread Information | L5850 Loss of aircraft O O
Task execution

NN6 incomplete SH ke BT Loss of aircraft o |O
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% 5.4-3 It 2 —<r = T—([T] L0 1ERR)

1 Absence of reaction RGO 40

2 Procedural deviations FED &R

3 Limitations transgressions HIFR#E B

4 Pilot fighting against automation | BEI{ES AT LEDIEE
5 Incorrect data entry T—ADE]AAN

6 Energy management IxILF—EE

7 | Poor mastery of novel systems | $iR AT LD KES
8 | Fuel management mHEE

I Betaivbaiaaiivn #kETORRDE

10 | Information integrity FROTEMH

11 | Language B

12 | Minimum altitude violation /IRITEE D&
13 | Misuse of adjacent controls BEYESBREEEDREA
14 | Standardization issues BE{t

15 | Take-off configuration HPEREDRY

16 | Incorrect take-off data SO HET—A2RE
17 | Wrong approach path o EARRR

5.4.2 IEEOER -BERAV T MNIBITAZS—IZEELT

IR, ENTRAEL b2 — v 27— ITRR T HHFH - HRA VT LT, TEEZZ 140
BB IO T —=vR JAI6AN (HEE KA VT U IRET DIV, ZIHDO AR E T
[83][84]ickAuiE, HE FIEPICRR> T — LN —ZAEB) S 7228, ROR Ty /-2l —

o TTH — N L A v F A EBIS T2 ENTEFRIK O — DL THRESHLTWDS, ARRFT
L L7z CREAM FETIL, T 2B LIOEBRIE# R EORREMEIZE§2 PSF I3RS T
W, ETe, THET 2BEBIO B ERER L OFERIEIZI W T, SRR FHI B W Tax SR L7
DELE OTHENEICINZ T, BEsORAR - B EF ME VST BRI DR = — X CREMMRGT T 5 %
RS D,

ZDO IO MO RERE B O E BRIMAT FIE CIL, T DB El R ORI D
¥, 5.4.1 BETRUICEMRIIT FIEICTHET 2, £ 543 ODbta—~r 7772 Ry —F%
T =T R AR —~ 0 =T — |28 T"No.13 Misuse of adjacent controls: [
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5.5 FELREDRER
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135 0
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Time T in Minutes after a Compelling Signal of an Abnormal Situation

1 10 100 1000
1
|_
£
= 0.1
£
=
3 0,01
0
8
> 0.001
R
0O
. 0.0001
o
0.00001
0.000001
Lower Bound joint HEP
0.0000001

B.1-1 THERP (23513 % % HEP(Human Error Probability) G2 ([52]1 L0 1ERL)

# B.1-1 THERP (2%) %44 HEP(Human Error Probability) GTEII) ([52] L0 1ExL)

Item | Potential Errors HEP EF
Failure to perform rule-based actions correctly when written procedures are available and used:
(1) Errors per critical step without recovery factors 0.05 10

(2) Errors per critical step with recovery factors 0.025 10

Failure to perform rule-based actions correctly when written procedures are not available and used:

(3) Errors per critical step with or without recovery factors 1.0 -

Note that this model pertains to the control room crew rather than to one individual.

5% ) EF: Error Factor (EF) & PSF [X[F3%
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# B.1-2 THERP 1Z51}% PSF(Performance Shaping Factors) ([52] LV {ERR)

EXTERNAL PSFs

SITUATIONAL Those PSFs general to one or more jobs in a work
CHARACTERISTICS situation

JOB AND TASK INSTRUCTIONS Single mostimportant tool for most tasks

TASK AND EQUIPMENT Those PSFs specific to tasks in a job
CHARACTERISTICS

STRESSOR PSFs
PSYCHOLOGICAL STRESSORS PSFs which directly affect mental stress

PHYSIOLOGICAL STRESSORS PSFs which directly affect physical stress
INTERNAL PSFs

ORGANISMIC FACTORS Characteristics of people resulting from internal &
external influences

HEART <Tid# B.1-3 IZ7-T 9 DO— AR AZITHHEL, ENEIUTKI L TRAELSSE=
—~TT—DONEELNE HEP 2E%L, £7-, £ B.1-4 {&” T 38 ® PSFUFCHR Tl EPC:
Error Producing Conditions EFFFR)Z%1FT5, HEART 35+ 14 BHICBRO$HEE D4y
HFCILAICEHSNAZEE BRIEL TRY, #2746 —k7e LD, £z, PSF OFEEED
ZHFT O TEY, ERRICH A T 2RI RIS LB I 2 245, F72, M2.1-312
73 NARA (2 HEART 0¥ EF Th5A, HEART HENILHKIT, £7-%%% 0 PSF 2% &
LCWBHEE |, [N R T B ATRR 22 O A2 52350, CREAM JVHET —4
LA TEAMOMEE R LT 51270 D, BRANOFFHTIE R 70D LR, REMEORFEEfT2
T 2EE 26N 50, AL CIIBEERRFHIE A T 28 S DR ER BT REELL,
AL TIZIX 2.1-8 TibET —FOFELMED FEH -7 CREAM ZiEH LT,

96



7 B.1-3 HEART (ZB1F 5% HEP(Human Error Probability) ([511[56]X01Ek)

General Tasks Basic | 5th-95th

HEP Percentiles
A) Totally unfamiliar, performed at speed with no real idea of likely consequence 0.55 0.35-0.97
B) Shift or restore system to a new or original state on a single attempt without 0.26 0.14-0.42
supervision or procedures
C) Complex task requiring high level of comprehension and skill 0.16 0.12-0.28
D) Fairly simple task performed rapidly or given scant attention 0.09 0.06-0.13
E) Routine, highly-practiced, rapid task involving relatively low level of skill 0.02 7x103-4.5%x102
F) Restore or shift a system to original or new state following procedures, with some 3x10° | 8x104-7x 103
checking
G) Completely familiar, well-designed, highly practiced, routine task occurring several 4x10% | 8x10°-9x 103
times per hour, performed to highest possible standards, by highly-motivated, highly-
trained and experienced person, totally aware of implications of failure, with time to
correct potential error, but without the benefit of significant job aids
H) Respond correctly to system command even when there is an augmented or 2x10° | 8x10%-9x 104
automated supervisory system providing accurate interpretation of system state
1) Miscellaneous task for which no description can be found 3x10%2 | 8x10°-0.11
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# B.1-4 HEART (23175 PSF(Performance Shaping Factor) ([511[56]:91E%)

# | Error Producing Contents (multiplicative # | Error Producing Contents (multiplicative
weight factor show in parentheses) weight factor show in parentheses)

1 Unfamiliarity x17 21 | Dangerous Incentives x2
2 Time shortage X 11 22 | Lackof exercise x18
3 Low Signal / Noise ratio x 10 23 | Unreliable Instruments x15
4 Features override allowed x 0 24 | Absolute judgements x16
5 Spatial and functional incompatibility X8 25 | Unclear allocation of function xX1.6
6 Model mismatch x8 26 | Progress tracking lack x14
7 Irreversibility X8 27 | Physical capabilities x14
8 Channel overload X B 28 | Low meaning x14
9 Technique unlearning ) 29 | Emotional stress x13
10 | Knowledge transfer x55 30 [ Ill-health x1.2
11 | Performance ambiguity x5 31 | Low morale x1.2
12 | Misperception of risk X 4 32 | Inconsistency of display x12
13 | Poorfeedback X 4 33 | Poorenvironment x1.15
14 | Delayed/incomplete feedback X 4 34 | Low loading - 1st half hour x 1.1

- - each hour x1.05
15 | Inexperienced %3
16 | Impoverished information X3 35 | Sleep cycle disruption x11
17 | Inadequate checking X3 36 | Taskpacing %1.06
18 | Objectives conflict x25 37 | Supernumeraries X103
19 | No diversity X2 5 38 | Age x1.02
20 | Educational mismatch X2

%) Exrror Producing Contexts (EPC) & PSF (X[q]5%
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B.2 ta—< T —DEMERIBIT FIE

2.2 #|Z/rd Harris <° Stanton[57][58][59]%5125%5 HET(Human Error Template)Z Fu»
T EPERIRMT F1£13, FAR/CS 25.1302 O A PERERTEENC D720, BEIKBAFE D&~ =
—RIZBWTHEZERISHL TlEE R EE 2 EIHR 2282 HREL TWD, 20T,
BED 2PRICHEINEDNDIZO T TANT v at O bA21T B BN I3 A2 N TH DT
Loz, #AMEEEITEEIL L CH AT HTIC DWW TH RIS E i+ 2 0B 0 5, £~ HET
FIETIE, AWFED IR ENRENEE XD FERI A 3 2D TR, M B.2-1 12
NI RERE 2 A7 55 #T (Hierarchical Task Analysis) FIEDIIINIHXAY D@ EIZIEB LT,
T2 MERERIS Ay bDO XA BB D FIENE A SN TWD, AFIEIL, EBRDOZZ7D
JEZEBIZ R R I ~ DR LY, XA % FATTHIETEMEND HIE(Goal) %, Fll H AT
(Sub-Goal) L\ o 7= KVFEMIZR AL IZ /3 fiE L T ZET, BEE L L TR 52283 C
D0, ARG CITBO KEWI R DR DZEDNHRI TREELN L, Fiz, EE
DAy "HPTHZAZ ) DIRERI TEH S DL DO TR, WERDIHZRERA2 T 71
—FILL D a— v T — ORI LT 2 LR R 5 2 e b BT 0D, FTo, Z AT &R RY
TR T2ZEIFREIR TV —ra— Rl b i ] TE5720, RFFETIE Harris X
Stanton HO J7 T AL TR0,

3. Prepare the
aircraft for landing

| I | [ [ |
3.1 Checkthe | [3.2Reduce 3.3 Setflaps 3.5 Setflaps 3.6 Setflaps 3.8 Putthe 3.10 Set
distance from airspeed to to level 1 to level 2 to level 3 landing flaps to ‘full’
runway 190 knots gear down
3.4 Reduce
airspeed to
150 knots 3.9 Check
321 Check 322 Dialthe Speed altitude 3.70.2 Move
callout airspeed| | MACH’ knob to enter flap lever to F
190 on the Check 351 Check 357 Move 3.7 Reduce
current flaps setting current flaps flap lever to 2 airspeed to
setting | 140 knots
3.10.1 Check
R 36 TCheck | [3.6.2Move currentfiaps
3.3.7 Check 3.3.2Move current flaps flap lever to 3 setting
current flaps flap lever to 1 setting
setting
3 ZTCheck 342 Dialthe Speed 3.7.1 Chgck 3.7.2 Dial the "Speed
current airspeed ||MACH’ knob to enter current airspeed ||MACH"knob to enter
150 on the Check ————— 140 onthe Check
current flaps setting current flaps setting

B.2-1 P&fEr2 A2 %581 (Hierarchical Task Analysis) ([59] X0 1ERL)
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B.3 TRV —/u—RFEFIE

ABFFECTITHEAEMEDOFAMBI S L L TR A AV FEATRRCY — 2 1, 2, 3 OEEITISUT, +1, +2,
+3 LHEGINE DI LEL, £, V=1, 2, 3 OEEICSUTPSF DL EE T L, HI
FENTRE S 2B D TIEEL T, JAXA Doy sy h-U—ra—R{fER 7 17T L8517 X bt i)/e
U —a— Rl FiEE AL TRV BLEN Y — /a0 — RO L A lE R et ORI S 58
FTHIENTEDLN, ENEARMIITHE T HIE~DFRIZONTELET D,

JAXA Dy /ey h-U—ra—R{ER 7 a7 T NILLTF O 3 DO/ —F bl S, 77—
n—REHE T,

- VU AERL—T (M B.3-1 2 R)

- ATEREEL—F (X B.3-2 BH)

- RERAEL—F

TFUF RN —F T, TITANT X O - Bl EE AR R E - A oy O BAEFIE - #1752
BEDORATREANEE NS TG T — 25 A Ty e L T — I a—R &G i35 VA A KT 5,
TENFHR L —F U TR AR OITEIRCE B EZET /UL, XAZIZONDIER], U —rn—Rel %
LI TR D, filf BALH L —F 0 Tl — 7o — IR O R % 42179,

T UFERIIN—F
RATRET— i E e ETBHEL—FA)
BAFIR LR P | 3 pr=roriyes
“HEREE - FRATHSEET — 2 HE5 FRATEFES S UF

T—E~N—=X

FRATES T — 4

BT

BEEE

B.3-1 aysvyh-U—ru—K R T 0r 75 o F VA ARLV—F (851 K0 ERL)
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BIEFIE BIEFIR
L F A (PF) FeATHREE 7 1)7(PNF)

/Il "‘\:jrr’ll\

EEATETE EERE
FATIHRSR/FIEZFITIRNR | . ™ MATHR T B TR
meE MmE
«+ L oo P
BRRE B EERE
J—50—K AT J—5O—F
—5O— —Ja—
KA o| Bk B e N

\ l, AFE]JE%“MPF)/ \ AFEﬁ:E'?)I/(PNF)l /

*BAJELER(PF) - B R FEER(PNF)
-7 —)0—REEEE(PF) -7 —)0—REEEE(PNF)

B.3-2 oy /bt wbh-U—ru—R{EFE T 0r T L 1TENE R —F o ([85] LD 1ERR)

ZITC, V—rr—ROEEIZBEL T, £ B.3-1 IR T L2 R E O HEIRFH] [86] 0,
B.3-3 (Z7” 7 Fitts OVERIRTIE Vo7 T VAL, 77T v bl E O Ext R ET
DIEREZ TCI ATy NI AT % FATT DD BRI A HER 35, £, HasEELISN 02
DM DOFEFERFF R ELBEL, R TOXAZICK L TR ERFERFRZER T 5L T,
TAWL(Task Analysis Workload)7257V —27 10— Rl fEHE[88] % % Hi 95, TAWL I A
—/ua—ROYY—2% V(T Visual), A(BET: Auditory), C(GR%1: Cognitive), P (F&HHY
#E#): Psychomotor) D 4 fHIEIZ/MHHL, TN ENORBEILITERINIZY —/u— N &L % F
AZTY UL L E T —ra— R &EHRE T TFIETHD,
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% B.3-1 HEaRAEOEERT 2R ([86] LV 1ERR)

Control / Display type Average operation
time [sec]
Pushbutton 1.04
Two position toggle switch 1.11
Three position toggle switch 1.35
Coverer toggle switch 1.50
Single rotary switch 1.58
Rotary switch in an array 1.64
Single thumbwheel 1.95
Thumbwheelin an array 2.00

Hand lever, 5 deg to 10 deg movement 1.65

Hand lever, 10 deg to 20 deg movement | 1.85

Hand lever, 20 deg to 40 deg movement | 2.05

Hand lever, 40 deg to 60 deg movement | 2.25

Rotary knob 1.69
Hand wheel 2.39
Discrete indicator 0.25
Analog indicator 2.00
Digital indicator 0.75

T = eye angle change [deg] / 90[deg] X 0.66[sec]

Fitts’s Law
The time T  to move the hand to a target of size S which lies a distance D away is given by:

T =1 log,_ (D/S+0.5)
pos M "2

where IM =100 [70-120] msec/bit

B.3-3 BEEREICE S LIER (Fitts RN ([8T]X0AERL)

AWFETHWZY = 1, 2, 3 OFLEIZEES<EAEMES PSF &R EIL, ERLOFHEO—HTHD
B AR EREVERE SO Fitts OIEANCEE DX AT FATRERIFHN A b AL L= DT Y 375
EEZOND, — 7T, AFFRIT ARG TIETHY, V—ra—RBHr oA 7T v/ 7 T4k
T R HERRBLE - A 2y FOEAEFIE - HLZEHEOTRATREZIE O Wb SR FH R TR R 2 HY,
FEEED@ENT —Z DOV O T DR RGO IR N, BRETDRZ IZE E->TIhHD
AT NT —HDOIEERDHFRFE A L CEI ARG G BRI G B O R FHI B\ T,
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RFZI R CH A7 FATR OEAEMERS PSF 2RO HIENTELIW, V—/n—REfnH28T
FEMTRE EE DA B EIFRFS D,
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Appendix C F#E/LEHE M

C.1 E#E vaHEEM

Appendix C.1 TITBEBHIT LT VR L% W= Fedi b et R O G 3 LOMRILE 7~ T, 72
B, ReFE KA — LA~ E AW-ES - EZ BT AR TH LD, ZnkH7%
FRECRME MO BWEFHE Y 7 A=,

(1) WIEEERA R (K C.1-1 1)
1 fER (1 SORREHR) 1T, Haiit - SR O~@IZ 1~20 FTORTFEERTZHDLEL,
50 fE D E R Z A KT 5,
FIHME R AR BRI 2 72> Tl B - B ER R O~ @I — RELE B S W CELEE £
S, BLEO KPS 1~20 F H ETIENATT 2T 52 TAEKRT 5,
V=2 112 4 DORER, Y — 21T 6 DOBERARLE THLVIRMHEDOD S, 2 1~4 O
BT — 1, 3 5~10 OET — 2, 11 L Ry — 3 ICR BT 5b D& 15,
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D 2 3@B6H & @ @ @ DO® @6 OEDB@IB @

15 8 19 6 18 2 14 1 7 17 16 13 3 5 112 9 20
1 320 811 14 19 13 9 10 15 17 216 6 18 12 4

19 8 218 3 12 10 6 1 7 516 2017 14 4 15 13
4 714 615 20 5 0 17 18 1119 121610 1 8 13

9 20 51018 2 1 15 6 13 1117 819 14 4 12 16

10 14 8 216 13 12 15 20 31811 5 90 7 117 6

1 2 51612 14 9 4 20 6 710 11 8 31317 15

14 410 913 7 12 11 3 2 519 17162015 1 6

12 19 812 9 10 1 15 11 20 7 2 417 5 318 14

14 9 31813 2 8 5 4 71720 1516 119 11 10

17 3 1 720 10 18 11 6 16 415 212 5 919 8

L) ERME 19 312 413 20 16 11 17 7 218 114 815 9 5
—~ |10 616 219 12 18 20 3 11511 9 7 517 4 13

3 13 21817 19 5 16 4 1015 6 14 1 8 1220 7

(501&1%) 18 17 8 9 7 20 10 19 16 i3 5 3 4151211 2 6

19 10 13 8 17 2 4 14 12 9 20 7 6 1 31115
18 9 8 1412 6 3 216
10 8 1812 5 14 19 7
19 13 20 17 6 4 8 2
1 b 4 8 6 7 10 9 1

ol
—_
-~
o
—_
w
ol
—_
w
—_
h
o
R= =~

17 14 2 18 15 13 11 19 16

10
5
11
2

7
19
18

8
16
12
14
10
14
11
14

18
18

12

=L PDLWRNOOLW WO ~ A

!
BBEO~OIC—HELFEE 2 BAERTIBRF LT~
00 EE5Z 5.

D 23

|_2]
—

|

D~DDEBRD>5B1~4[FT—1.5~101FV —22(EBRET S

C.1-1 W E A A K
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() WIHMEARDRHEEE 5 (X C.1-2 2 ])

BAEMEIZ OV T, K C.1-2 IR T IIIZEF AT THWAEERDO~@H Y — 1, 2, 3D
WFIUCEE S TODENICESTHL, 42, 43 AR LRI L5, 22T C.1-2 TO~
QD FEFLD72NF AT IIMNE BN GE S LIRSS (B : AT AR L R =) a5 2 27
Thb,

ta—vr T3P —RIZEAERICHOWVTEK C.1-2 17T I50, FXAZIZTHBIT
% PSF %Y —2 1,2, 3 DWTHUTEESALTO DI LS TRIEL, KX A DFLUE HEP
LT A D ERfIE LD,

2 BIRATHRE O E Wil s Ot (Normal Cruise)s VA 215 H Bh#ERGE, HIIERT
(Navigation, FMS), i#15 %% (Communication) DEER1T 10 M X A7 E4THHDET D,
LU LY, WIEMEER O S G EMEE, ba— <o =T — O —RIZE AR AR EE
IND, 723, ZO% TEREREY 7 O BI¥E W CTRIKEIT > TOLKERE DD, FHmFEIC
4 NSV —ERELEL(0.001 LL )& 5%, 50 EOEEROFHMEI L4 TR EET 2,
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HBED~ONDEEIZELT, £ TaskDPSFEiREEE

=1

X AL

. e

Task |HEI|HEP |PSF  |wepxpse |39fFiE |#855 Task |HEI|HEP  [PSF  |uepxpse | $2fFtE |#E52
N1 E1 | 0.0030 0.25 0.0008 | 1.0000 |thrust GA1 |E1 0.0030 0.25 0.0008 | 10000 ET“NAV
2 E | .2 | K =3
Nz |E1 00030 025 0000810000 thrust Ga2 |E1 |oo030| 025 0.0008 | 10000 |§Auto
N3 |E2 00030 0.25| 00008 1.0000 |thrust — :
N4 |02 | 00030 | 025| 00008 | 1.0000 | monitor GA3 [02 [0.0030 0.25 0.0008 | 1.0000 [monitor
13 | 0.0100 0.50 0.0050 GA4 |02 |0.0030 0.25 0.0008 | 1.0000 |monitor
N5 |02 |00030| 0.25| 00008 10000 |monior GA5 |E5 00300 | 200 | 0.0600 | 30000 |(TGear
1300100 [ 0.50| 0.0050 GA6 [E5 00300 | 1.00| 00300 | 20000 |@Flaps
N6 02 10.0030 0.25 0.0008 | 1.0000 |thrust GA7 |E3 |0.0005 0.25 0.0001 1.0000 TG“‘AutO
e_00700, 050, 00050, cag |es 00300 | 025| 00075 | 10000 |cKLT
N7 02 |0.0030 0.25 0.0008 | 1.0000 onitor
15 00100 | 050] 00050 GA9 |12 |0.0100| 050 | 0.0050 | 10000 gfcum
Ne 1E1 100030 | 05| 00005 | 10000 ltraet GA10[E1 |0.0030 | 025| 00008 | 10000 |BAuto
E2 |0.0030 | 025| 00008 GA11|E5 [0.0300| 1.00| 0.0300 | 20000 |@Flaps
N9 |02 | 0.0030 0.25 0.0008 | 1.0000 | monito GA12|E5 [0.0300 2.00 0.0600 | 3.0000 [(1Gear
N10 |E5 00300 | 200| 00600 | 3.0000 |TGear
N11 |E5 100300 | 1.00| 00300 2Flaps -
wnt 1oz lo0030 | 025 | 00o00s Task |[HEI|HEP  [PSF  |uepxpse | $RfEtE |#3s
NNZ |E3 [0.0005 | 0.25| 0.0001 | 1.0000 |thrust ED1 |E2 ]0.0030 025 0.0008 | 1.0000 |mask
NN3 |E3 | 0.0005 | 1.00 | 0.0005 | 20000 | @ENG cutoff ED2 |02 [0.0030 0.25 0.0008 | 1.0000 [monitor
NN4 [E3 00300 | 200 00600 | 3.0000 |GFire ED3 |E5 [0.0300| 200 | 0.0600 | 3.0000 [FPAX OXY
NN5 |E5 | 00300 | 200 | 0.0600 | 3.0000 |@Fire ED4 |E5 |00300| 100| 00300 | 20000 |@Belt
NI JES | 20002 200[  C060C) 30000 | SF - ED5 |E1 [0.0030 | 025 | 00008 | 1.0000 |thrust
WM7 P2 00100 0507 DOOSI lou.. e ED6 |E1 [0.0030 | 025 00008 | 1.0000 |SPDblake
ED7 [E1 ] 0.0030 0.25 0.0008 | 1.0000 |thrust/column
ED8 |E2 [0.0030 2.00 0.0060 | 30000 [(DGear
ED9 |E1 [0.0030 1.00 0.0030 | 2.0000 |{®Cabin ALT
BEO~OOEBICIEL T, £ TaskDPSFELIREMEETE
Normal FUAT _|1aek [HEl|HEP  |PSF Task |[HEI|HEP  |PSF  |uepxpsp [JR1E1E |#43
Autoflight, oR1 |1 {00030 | 025 oz |1 Togos0 | 025 [ 00008 10000 [tmust/od
. . L . L 3 rust/column
Navigation, CR2 1E1 100030 | 025 EC3 |02 [00030 | 200 00060 | 3.0000 |BELEC
Communication GRS |E1 100030 | 025 EC4 |02 |00030 | 200 00060 | 3.0000 | BELEC
cRa |E1 00030 | 200 —
TasklE10fE EC5 |02 [00030 | 100| 00030 | 2.0000 |GHAPU
CRS [E5 {00300 | 2001 00600 | 20000 EC6 |E5 [00300 | 025 | 00075 | 1.0000 [monitor
cR6 |E3 |00005 | 200| 00010 | 20000 |BFD Door 07 |p2 l00100 | 050 | 00050 | 10000 |Plan
Task [HEI|HEP |PSF |uepxpsr |$RfFHE 2R Task |HEI|HEP  |PSF lwepxpse |BR4EHE |23
:g; 8; g-gggg Z-gg g-gggg g-gggg :,:/::g SR1 |E2 [00030 | 0.25| 00008 | 1.0000 |AP disconnect
HD3 |P2 00100 | 050 | 00050 | 1.0000 [Plan E3 100005 025 00001 — _
fiD4 [E1 {00030 002000 00050 1200000 GAtobrake SR2 [E2 |00030 | 200 | 00060 | 3.0000 |@Stab Trim
HD5 [E1 |00030 | 025 | 00008 | 1.0000 [ENAV E3 100005 | 200| 00010
HD6 |E5 [0.0300 | 0.25| 00075 | 1.0000 |@EmerGear
HD7 |E5 |0.0300 | 1.00| 00300 | 20000 |@3EmerBrake

fii#%) PSF B LOHEAFEMEOMEIL, % 1 >0

C.1-2

AR RO B (1 A 2 22 LT 2 fiE)

FHEAE R B EME R Ot — < =T — DN —RIZE D)
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(3) NSGA-TI[65]D% x J5% AV =i ik (Sorting) (K C.1-3 £ HR)
NSGA-II D&z F5% AT, FIERETEIR T 2, 2 DOFHIfE it —~r 7
— BN —RICELER) Tz £ 8 (Dominate) T A {E%E2 T 7 1 &35, LLTFIREEIC,
T 1 OEEERE LR CHA BB T EET 7 2, TF07 1, 2 DfEEEEREL
TRRE LA BB DR E T 7 8 LKL TV,
A7 7 NORER DN T, Ba—~<r T —nb P —RICELEROFREICT
NS0T 2479,
50 fERDI B0 2K (BAL 25 (ERZ R HERGHRICEE ) 35, 25 [EROEIRDT-0
(2727 8 ETNANL ST EAT>TOD( IIARFT DO A & =7 —fERTHELT),

4
200 L
ATV

220 Iy FpRRRPAE
& s’

o0 RIS
180 el

/ ®  dee
160 N ¢ <&
140 /V//7’
Z71 BF
120
HRA

100

0400 0B0O0 0OB00 OQ700 0800 0900 1000 1100 1200
C.1-3 WIHIE D Ik (Sorting)

(4) ZEARZE 5L K E— L A~ RO E66] (X C.1-4 BEOWK C.1-5 &)
K[a e — A< MEOfEEEZ VT, X C.1-4 [ R$@Y, Wikickd A7 10 fEiRiC
WL, TUH DTBEIRUTE 2 MEMATEZ DL TRRE RAERITT D, ZOXHIRZRIE R
Z, A7 10 EfARIZDE 3[BT 2170 30 fE{AA AR T D,
Fo, V=1, 2, 3 ITOMIBLEDZE R 22470, ¥ C.1-5 (-7 180, EA7 10 &
RIZHEY = 1(=E1D)EY — 2 2(=p) &l EHAE1T), RIS — 1(=2)L 3(=11), V' —
v 2(=6)& BEIDITHOWTHIRHIEHRL, A5 30 KA T D,
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17 7 2 9 12 4 3 1161913 14 18 6
8 16 13 7 617 91115 3 5 10 20 19
8 31016 41113 6 517 18 15 20 19

1718 11(14) 10 20 1 7 3 513 81216 4 19 (5)9
Gode 15 1 4% 20 1317 1 7121814 9(2)5 1916 &

2 ? 1 7 3 19 151318§16 917 12 10 6 4 20
16 12 19 3 13 18 15 7 6 8 9 4 211 10 17 20

14 7 { 5 1 16 19 13 4 20 18 12 3 17 11 8 2 6 —_ N —~
GO, é) D) L SN LI2REREA-

1 2 12 18 14
12 1 2 14 9

T2 @ @6 6® @ ® 90D ODRPODD ® @ @ _
17 18 11 15 10 2 6 20 1 7 3 513 81216 4 19 14 9
2 8 15 11 4 3 20 1317 1 71218 14 910 5 19 16 6
2 8 1 7 3 5 19 1513 18 14 16 9 17 12 10 6 11 4 20
16 8 12 19 3 1 13 1815 7 5 614 9 4 211 10 17 20
14 7 10 9 5 1 15 16 19 13 4 20 18 12 3 17 11 8 2 6 Yy L
10 8 19 17 1 6 13 14 711 4 212 316 520 18 15 9 | KR O LA 10EE
3 12 13 14 10 7 15 20 417 18 9 1 61916 8 2 11 5
8
4
7

=]
(=]

1 11 4 212 316 520 18 15 9

1
1
6
7

20 11 s5(4)10 8 17
4
7

g8 19 17 1
@IQ 1310 15 20 417 18 9 1 61916 8 2 11 5 ZEREERROERE
7 2 9 12 4 3 116 19 13 18 6
1 2 12 18 14 8 16010)7 617 9111535@2019
12 2 14 9 8 31016 41113 6 517 18 20 19

%) LR RZ FAT 10 fEIRICoX 3 |9 247\ 30 fE{EZ ARk T 5,
C.1-4 &KEE— L 2~ RBEDRYE 28R B (T2 1)

2 Qe @e® @ @ U DBIDBBDD B B @
1% 13 10 4 11 2 15 13 9 7212 6141817 8 16 5
19 5 7 20 16 4 18 12 9 1 313 810 6 217 15 14 11
9 1 10 11 3 6 20 171514 1216 419 2 5 7 18 13 8
20 10 4 9 19 5 8 7 1 2 1516 1118 617 13 12 3 14

4 3 8 2 17 1 18 7 14 16 6 19 11 20 10 9 13 15 12_ ﬁ;i(ﬁ%cj)iﬁ‘[‘]o@ﬁ;
4 3 1 10 15 5 8 2 6 1118 12 13 9 20 17 14 19 16

5

7
12 15 7 17 19 1 9 4 618 5 81016 13 3 20 14 11 2
16 7 1 13 4 14 2011 3 212 619 18 5 15 9 17 10
12 2 3 1 7 6 20 14 11 8 1318 4 5 91517 16 10 19

1 2

10 12 11 16 17 8 15 713 619 514 18 1 20 4 9 3

1913 10 411 2 15 (5)3 9 72012 6141817 8 16 1)

19 72016 4 18 12 9 313 810 6 217 15 14 11

9 1011 3 6 20 171514 1216 419 £ D 7 18 13 8

2010 4 9 19(1) 8 7(5)2 15161118 61713 12 314
17

+ 3 (1)s 2 18 714 16 519112010 9 18 1512 | mpzg_ o ppIEE
a3 7 Gowo s 8 2 6 11181213 92017 14 19 16 '

1215 717 19(s) 9 4 618 (1)8101613 320 14 11 2 HBX-RRERR
6 7 (5)8 13 4 14 2011 3 212 6191815 9 1710 DE*

12 2 3(5)7 6 20 1411 8 1318 4 1517 16 10 19
1012 11 16 17 2 8 15 713 619(1 )4 18 5)20 4 9 3 |

) EZUT AL 10 ARIC X —2 1(=1) eV — 2(=5)a8ak B, R —r 1(=2)¢
3(=11), V' —r 2(=6)& 3(=12IZHOWTHERFHIEHAL, A 51T 30 iRz ARk 15,

C.1-5 KElE—/V A~ RO  JERA T (45— 2ol E )
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(5) RAEBEWLAZ X KA — L A< R EOfEE[66](X] C.1-6 BLU C.1-7 2HR)

]

O W N = = R

KElE— L A~ BEO R EE A WD7sil F OFRBLEF R B 2 BRI (LB & 5
(U7 BLOSARBINCE BT 5, SAKBUTL, K C.1-6 (TR T 18Y, #arOMFEHERR K
DA BZHHEG 2520y, WIS OEBRE LI IRRE THER @2 R B O (i B 126
To0, Ltk OO THRVIKL TERILLIZLOTHD, ZDXH72 SARBA~D Lz,
FIKIZED AL 10 fEARICR L CHMT 2,

DI SARBUC LT E, BT 2 AN Z T Thl s EE 52 8137e<, 47
HRI G2 2 35, RIXUZHOWTUETY 7 EALOEIF L TOR N ZE 3728, ¥ C.1-7
(RTI8Y, AL 1ArE 2~10 AEOR, BAZ 2 frdk 3~10 ArdR, B4 3 fird 4~10 fif
D, T2 RARXETWVE G 24 [EEE LK T 5,

@ @B E® @ ® 0D IDIDBDOBOD®D B® @ @
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Appendix D #AEMEFRNF EEEM

Appendix D Tid 3 HIIL U 4 BEOBRIEMRHE C—> 1, 2, 3 %) ITHWZRET 7 74
N7y B OB AT RERI I OB EARMLZ 7R3, ARFFETIIMREEIEL T, BUTIORT 8D
ICAEFHEIORSNDEE N T IA T v X OFFEHEZ EWD T,

cTHAL T AR ANMDEP: Design Eye Point)<°—h+L 7 7L AR A MSeat
Reference Point)|Z H-S<ERMEE AL & 0A— /N =~ R XV ETIV T T REED
FH R ARP4101[891I RSt A ez F L 7=,

<Yy b — D HER A O JFEE @I OV T ARP4101/1[90] 4 X O MIL-STD-
1333BI[301 RS A HELEAE A3 F L 7=,

s hr—/ LR LD KESIT MIL SPEC MS25212C[91 N RENDHHESEE A5 I L 7=,

RABY D FRDEIFDOLa— v A7 — VX, bEELWSEHEELTHAR N Lok
5%[10]DfEi% 1 A L7= (3 D-1 &),

cFYPAL T A RALINEDNER TN SN TS, BEARFHBENESICRADIOME
FTHIENRDENTEY, AC25-11B[6lI\IRENLHELEEAEHL CTT A A7 LA DL
BaiEL(X D-1 M),

cTFAL T A TRAL DD INIRTUNC DN T, FEABRANO RS TD~ X—/ N4
2T CEDIDH AR Z R T2 &N BRI TERY, AC25.773-1[92]127R
SO HEGEE Z58 F L7= (X D-2 2 /), %72, Human Factors Design Standard[93]
IRSNDRIRRETOR/MEET LT — A RETOHBEEL Tl L,

LI EDRHRSAF IR E LR Z 7A 8T v O~ 1iEZ X D-3 1R §, F/z, M D-4 12—
>'1, 2, 3 DRMTBITDIEDOBEFFHOF AR ARMA TR T, X D-4 (-3 FHRRE RS
Fob EORF R U THRIEFTRERLFAZFH 525, B 3.6-2 O/ A my b B EHIFIZED,

4.6-1 IR THY — U OB L EBER E L,
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#D-1 ba—~r 27— ([101L91ERR)

Western Male

Western Female

Japanese Male

Japanese Female

Dimension[mm] +iE[mm] 5th%  95th% | 5th%  95th% | 5th%  95th% | 5th%  95th%
Stature 55 1675 1897 | 1543 1744 | 1560 1750 | 1450 1610
ERm,oBRET
Sitting eye height & 785 882 | 699 799 | 735 835 | 690 780
DE=
EE,SEET
Acrominal height on 571 677 | 520 612 | 545 635 | 510 600
nE=
Vertical functional B EAIS
ertical functional - E&H 5 7 1284 1481 | 1147 1324 | 1105 1265 | 1030 1160
reach IFL7EF COBEE
Forward functional A LEIF IS
onward functional - EHEA S 730 854 | 680 804 | 630 750 | 570 670
reach BIFL7-EF TOIEE
40
T‘;ﬂ //// \‘__ \\
$ - ~~_.
& : Design Eye Point |
| I
2 | |
~ | :
& : J
N e 7
jm] -20 S -
e S -
-40
-140 -120 -100 -80 -60 -40 -20 0 20 40

KFERHF REFH [deg]
D-1 SRR R R (921 KO 1R
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Optimum Maximum Up

DEP Up DEP

Horizon

Nominal Nominal
Vertical Field of View
Left
Optimum Left Maximum
15 deg DEP .) 35 deg .
P — T Center Line 7 _______L_________. Ci c-:_nter Line
15 deg

j 35 deg

Right

Horizontal Field of View

D-2 WA ER (Primary Field of View) ([6]:01ERR)
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Neutral Seat

597mm

600mm

Reference Point

X D-3  BAEMERHA 7 Z A h 7 2%~k
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