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ABSTRACT

Safety management paradigm which against human errors in aviation industry is now changing from the follow-up

measures after accident in the past to systematic approach that a forecast the hazards and improve the working system of the

group to prevent accidents. As human factors are based on the man's specific psychological traits, it takes much time and

efforts to prepare the preventive measures. That's why aviation industry is interested in the accident-prevent measurements

against human errors. In this thesis, therefore, we are going to introduce the efforts that aviation organizations have tried and

recommend management systems and discuss the suggestive facts. At first, we discussed introduction of HFACS which is

the systematic accidents-classification system related to human errors in the aviation organization and countermeasure in

the aspects of management, technology/engineering, education training. We described about FOQA, LOSA, CRM/TEM,

aviation safety information DB in the aspect of management, and explained safety technologies that prevent human errors

or avoid technologically when emergency occurs in the aspect of technology/engineering. In the aspect of education

training, we explained the application plan about safety programs(LOFT/Simulator use, CRM/TEM application etc).

Keywords: Human Error, Aviation, HFACS, FOQA, LOSA, CRM/TEM

.M E

FRoPt 271 38719 71AA Aot BN
B ARI7E AR, 7)40) Mo R Ab/ARL A% 1
(o]
=

o] FA| 743 ) ol nlEf 14 2F(Human Error)

°| S O PAFA YUY A8 Rolu
lom, WMzt e FAFe EFEsty 3] AL 70%
oS AA| kAL Utk o) ol W oolz} TAIFE

M

A ol AL, A4, e, HAFAE SIS 1
& APLEA S Uitk (Hollnagel, 2004).
Ggobe] 524 254 Cockpit) 3 2ol £ 3
2 olFal], W SLE T] ol
QEgZhA S TR W oxbad o] ehitof nrk
748 - g4 Aloke wol Wl Hek, Ao, vlaA
B0 A, AelH Sel ol B Ropel mlslA ¥
o =2
iy i=] o
A

B

=

7% AF-E 317 uliol] Az gkela) v
JEA] w2 JAlA o] e ET Ty 2FA o] 9]

WA A} A&
=

A 450-600 7715 FEIA] He9Al=r ARA S 255, A3k 031-690—2972, E—mail: dachoda@hanmail.net
Copyright@2011 by Ergonomics Society of Korea (pISSN:1229—1684 eISSN:2093—8462). All right reserved.



30 Dae-Ho Kim

—
M
%)
~

o
4
=2
O
[
2=
>
O
o I
&
(63
0%
>
S
>
=
il
o
2
i)
N
N
ol
oX,
2
i 2
U

(Roger G Green, et al., 1991).

2t A A T slol AHLRE B
2] AL W] JolA, BAAT B9e) U

AR} A ofnt o] Qlith eFHE (Error Manage—
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o2 FOQA (Flight Operational Quality Assurance),
LOSA (Line Operation Safety Audit), CRM(Crew
Resource Management)/TEM (Theats and Error Man—
agement), 2% ¢+ X DB o] k.

3.1.1 FOQA

FOQA+ tixZQl <Hd RUEY ALZEA, JdeaE
H|& Fof] W E Datag TRFOR GFEsle] Alaree]
AMFES sh= 2z 7o)t} #A) ICA0S dae] wkel v
ol it £ st 9o, 8 FaEok
oA %= MFOQA (Military FOQA) & v|= (&/3l/%), 7MYt
37 oA 4y 718l A8k QITHEFAA, 2006).

FOQA?] 572 U n|ggeoAe] A4l #AE 3t
oA/ 52 B olA Atar) B S RS w|de] WX
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o 7)) ghepulEl R njE) Foll o] TAlA] F= o) Q)

EAE & F ok o] AR ngr]e] A, £,
=, W Sol XFE = olgg JRE ZFAMS] WS/
d g Abah dojwks W s AR B
=tk FOQA #t= w419 golda} a84E =017] 9
FOQA efiHulo]d AlAHls &83sh]% b, Fd 4
<l Hlge] gRE A vldAAe|Y 3D Terrains Al
d 7FsA e 59 Vles Al (ad 2).
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FOQA dlolH 9] 432 &7l Z2Eo] Q= vl3h7]
=742 (FDR: Flight Data Recorder) ol 7|&%+= A8 &
& Fd 93tk FDR¥ DFDR (Digital Flight Data
Recorder) ©]¢]e|%= CVR(Cockpit Voice Recorder), &
Y= AHO|E BH|37]EZ%X] (Solid State Flight Data
Recorder), SSCVR (Solid State Cockpit Voice Recorder)
7} 921, QAR (Quick Access Recorder) ¢ 72 tixg
7155 &gtk

3.1.2 LOSA

LOSA (Line Operation Safety Audit) &= AAFZ<l &3
oA AR E A, HoREE NI A
2 3= k= Z g 3olth (Klinect et al., 2003).
olg=gt &} (Observer) 7} #2214 (Observer Seat) ]
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Agre ekdzg g3 T shEA 1
2tk (Maurino, 2005).

CRM= 1979 UA (United Airlines) &-3AF2] DC—8
F3719 W F2 Aot A7 ol 1981d &4
H ol% FAEE AXEA THAE] g, FEdAe]
Wzl w}‘j/]r ofe] ©Ale] A XgsiAvHE 1.

TIPS AT

H 1. CRM/TEM THAE ZEAret

T A% Fadg
Cockpit Resource | o1 | %22 ) malsto] 7=
1A Management 81~ | 24 W) Bl %=
. Crew Resource an | B 7IREe® gk
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34T Advanced CRM 86~ | AlnEl S| A
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5Ad | Error Management | '96 error W]
x| Threat&Error | o AF/AAFEAE A%
Management o83 F3

1A CRM(1981~)¢] =2 341> Managerial Grid=
A AN B AERd Y AEFHR 55 nE st Al
of 4o AATh 241 (1986~)+= CRM 7] (Skills) ol
gt =22, ¥ CRM 7]%> Team Building, 238 &
2 (Briefing Strategies), 312 (Situation Awareness),
’\Eﬂﬂi 7 (Stress Management) 5]tk 34H)(1986~)
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= oM A1 aFEAEdE e LOFT (Line
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H 2 Aol A9 s 9 dAk A3 (Checklist) 5©]
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A WA dAE, AFERE s I JEE 9 ed
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(Team Climate) & WH=+= Aot} + ‘ﬁ’lﬁ Wl eld
£ Threatell sl 9% A ARdel div)g = =5 AE
(Planning) 3t} Al WA %74]*5 B]3) = Monitor & Cross
checkE 3 F=29 45 AHsHA 28 (Execution) 3k
T A0 7EA, 7S B Workload #8] % EFHst},
ulxgk ] iA dAl= HE W 4 Review & Modify)
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A Al gk A= gl S Fal e
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(Accident/Incident Data Report) & ol A 7dst Al
- FARL BA)2~ERQl ECCAIRS (European Coordination
for Accident/Incident Reporting Systems) = A% 3
DB3} ate] =7k okT7l 2Hg& A ska ek

St A= vghEobel A= & 9l A
A FEFAIIEIAES T4 0R st glom, JrelA
+ CRS(Confidential Reporting System) & APtz Qi K.
o, HPH]sE T AlAgo R Ygsta ok

oE Yo FatdRuAEE 52 Ae CAIR
(Confidential Aviation Incident Reporting), 7]=r¢] ASRS
=] CHIRP
(Confidential Human factors Incident Reporting Pro—
gramme), k] TACARE (TAiwan Confidential Aviation
safety REporting system), 9#2] ASI-NET (Air Safety
Information—Net) s©] Slth.

(Aviation Safety Reporting System), %

3.2 71&%/B8E ChSYol

7

o

/& SRk ARl AT v 2w

Al 35 g ST $3t |9l dEHo] e st go]
(X714, 2010). H]8¥E S ¥5 ((Flight Envelope Pro—

tection), HITS (Highway in the Sky), %%3]3] (Collision
Avoidance) 7], 7]€} FdH|3 X ¥-8 $]3F HUD (Head
Up Display), GPWS (Ground Proximate Warning System),
Haptic 7|& 5= 807 Aystux}l st}

sHA YL F sk 7]Eolth
BoeingAte] ¢ Soft ®
&od o] ojgto] of it

3 2FA) 233 AES T o
At "B so] 234V} QA0 HBE S Yug
sk Aol ofel w }o% AbusAfel A Hard

= —
Sl W oflA AR S 7]EZ A, 1985Lﬂ Chma Alrhne
B 747SP-09AFL2HE o]fpgls o] Mgl A8=7] A&
gom, Fly—By-Wire 871l 48-& A&t 3l
(I 4.

3.22 HITS 7|=

ITS 71&2 234 3 9 kdds FA7)

Pitch attitude 30°

+259g Angle of
de | i attack
Load e ™ Bark
Factor R B angle 85"
a )
e l T
109 Excessive speed

Pitch attitude - 15° {¥mo'+.8 Ky

ASIOHAZTY 2= E2

J8 4. HHEIH 25 J|=9 of

71 flato] AR Al@GA e F5717F L7 A4 H
dgd) go= ZmAE Fof ZMF PHA AldE skRe]
AT B E 2w de71E 2Fehd He sldelth
01 7 AAR} Fr)e) 9, AA, 7t B =

gato] EABIF= FAAIAFX] SVD (Synthetic Vision
Dlsplay) 7Neg Vs H91, AAAE = okt A
o) Fhelgt T ol&ste] S drE + 9l EVD
(Enhanced Vision Display) 7]%—‘—30] 71 0] 6L oA
3 £go] 7FesleE shal ArH(IH 5). HT FuljellA
A g AAbEE 8 Y A %‘%7101] Ao 285
a3k

(ACAS: Airborne Collision Avoidance System)-<
U= B35t F£99] ICAO EF EWAEYES #2135
7oAl AFE3E BARSE & FalE ‘?}Ovﬂrf’ﬂ EZ3te
T% 9 AR E A 0}0% z
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Zolth, ACASS FHZE ACAS L IL II7F 9lom F5ol
g} A FEE FRIF EUH(E 2).

HE 2. ACAS Leveld M2
T2

ACAST | 2383710l digte] 2240 A ERES Al
Traffic Advisories(TA) ¥} Resolution Advisories

ACASII | RAARAT 2HFE7) Aol e} 1=
= AEgh

ACAS III ELA%} 2, A RAYRE AFsh ofd )

A2 FE3]9]7]%2 TCAS (Traffic Collision and Alert
Avoidance System) &4, F=74 11 delF= TCAS—I3}
A, b B3l 9T o EE AL 7Fs§ TCAS-
7 e, 3397+ A& = 9l TCAS-II7F
NtE] 3 ek (1 6). TCASE thAlEd xpAln dedA]~
gl 7148 ADS—B(Automatic Dependent Surveillance
System) 7} 31t}

|3ka Qlvk 53] bnd AAs alA 13 FRSY
g QlE|Ho) o] digh 7] Ago] Erdabr, tixA Q] Fo]
HUD), GPWS, Haptic 7]% %°]th

WA HUDE= A1ZHA] QIE]F|o] 28] Ti3EA]Q] oA, A
7lell WA ALgxlo] Eg¥ VerA A7} AsAt 52
ST Anke] A= A85 3 Qlth HUDE Z2FAMAl
ol wat dedt AW F ARE AFAlokE: /A
F el A RIXAIZ = 7]5E dhe taEdo] Fx|oltt.
HMD (Helmet Mounted Display)+ @9 u}o]A o] HUD
7IeE F771a, AFE S dsd Al2"lo|th HUDE
e Wt Conventional HUD (F24) - Holographic
HUD (FZ 129 2) & etk

F5718 AFRARIE A8 AGEA S At
A A 9loH, o)E Hes] flsiA GPWSE
¢ dekal Sl FAlolth tiaFRl F7HA QlE|sH|o] A
24 GPWS (V4 ARAAD &= 337] dellA 7R
o} 4749 7hst AP EHE AT i Fiet] ARE
Ao E ZFALNA SHAET AR d/ls SAHoR
APl TR Fo2A, olo] tigt AHe HEs F
SIS ffEdhs AlAHo|th

7 ZFARE SeiA AREEE AlZE W A7) QIE o] A
o] Hofu} thekst QlEjs|o] e st o] AlEE L §)
= EZQ 7]%°] HapticoltH(Self, B. P. et al., 2008).
Haptic 712 AFEA Al 7 (virtual), 574 (augmented),
52 Al (real) 3 5 thkst JRE ARSALOlA 4
B3l Aleshs M2 ARAY Wyol), gytole] A&
WEs Y, T2 TE3EokelA s, vSTelAe
7] ZFAEolA e Jrut A eabd PR A
22 Tactile Torso Display (TTD) 241 Ag3}a1 §lon,
12 &3l AAl ArdGels Z2FAFEA A&sHA R
Aoy Z2FAEY AEAS AT &+
th wgh njFrelXE AF7] 2FAES SDEAIE 9
3] SORD (Spatial Orientation Retention Device) & 7]
3to] 3xkl F7ke] A ZHE Amel 3 E5AENE Bl &
1+ JHE Haptics &3l Algste 2& A7 ol ot
(Ercoline, W. & McKinley, A., 2008).
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AZE g AYANE Fok ok
FOQA tlolg] #4& &3 n§Fd
7 Event YA Feedbacks Zﬂﬂ%(CRM/
TEM, 353 1S 5)& s, AEdgolE 9} A3t

ﬂl

30
2 L
ey
(@)
Fa)
>
lo
0,

U, ofuuleld Alswle HEF o2 Fal vd 54
wAsfel, ERlo] AAE W) sl ARH %’JMM

ety Axd F2s 74
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