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Abstract

The human error or error involved with human is still the major portion of the causes of marine
casualties and attracting a great concern in ship operation. However, there are not so many researches
conducted to investigate or develop methodologies for analyzing such causes of human error in maritime
industry, which may be caused by the variety of factors affecting the performance of ship operation and
the characteristics of human being. This paper aims to study the methodologies used in investigating
human factors or errors in maritime field through the investigation of researches performed so far. The
methodology for human factors can be usually classiﬁed into one of three types; descriptive studies,
experimental research and evaluation research. Also there are many different kinds of applied researches
for some specific subjects. Prior to the investigation of the root cause of marine accident related with
human error, clear concept of the human factors and systematic taxonomy shall be established.
Moreover, it is very important considerations in case of casualty inspection on human factors that the
inspector on the accident shall have adequate knowledges, understandings on the concept of human
factors including the way of research more than those of methodologies and techniques.

» A2Y, YFAYSAASY goG} 25
s QIR B5



2 WENBEEE F244 B 18 2000

I. M8

Avke) 233 G 4F Al {33 2
A% og deksich AAARCR At
WAL T a2 FUMICE i ERE 2 Adoe
A= AR, Az AN EY Atz ¥ o
dEe 93] Frieta sk =3 ddAbe o
A9 Aeipprt A7k A E=e A 84le] X
e Ao 7dste ALz vebda glek 28y
s A o] A, AR st AeA, =¥
23 1A FHAY fEedde FAHLE Fo
A7bell B3E A9 2ALE PR = ZA R EFE A
7golct. o]2qt F-ofel] A A= 1990l Fub
ol IAAoE e I7MHE FH AHR F
A o2 7}x)e] Fapeh B AL Fol F
A5y A, AdAtze chF B3 5AH
AL 549 thiA o2 st oY} & it
dube Al AFHE 7HHE AL 234 wAe 94
ot weta & AFedAe A7 A
Holl oA #ldAbze) ddegA 713 @ M
& AAFE e AH FAY 4dE FHE]
At e A2 A2 2903 A-stS A
=52 e M8 A AP Sl #3
o Z+g Y o dFR34 5§ §3l il
Bazat g

I.2AMes EMUHE He

QA 84l #YF AL B4 ClE dubes
o3 2L A AR EFE S Q0D & e
i) ZAH(Descriptive  Studies), Al 3 ZAHExperimental
Research) ¥ %7}=AHEvaluation Research) $°]

th 22y ZE U84 #j A7} olE F
o= st wpg o g sEdE AL ohvn, ol
& 54 dFore F 7HA oAk WS 23
% glc}. =3 Alphonse Chapanis? & A]2:& 7|
S A3 QA8 %6l B dFFAMPEE
9| d&A PMIAE /A= Aoz 2 g
ZAMY S <2y 1>3 Fo] dwsty 9jchd o)
i o) 7}x) 9 ZAMIEELS MR g 48
A dAE o533 AL FE5 AEA A
< 7 A sieh &, ZAMPE ] Ald, ") A4,
AE FA8 A9, biole] Aubde] A4 2
ole] ¥AubHe AA T HH & v "ot o4
71el A o]E Al 71X W E Ao)Hel st
7¥s] dvdstaat el

2.1 7| (&) =AHDescriptive Studies)

o] AL FAY A4 "X & A
< 54387 A3 ez wel TEEHE e
24 QM 829 APl wiF F23 v E 7}
At dvksbd dA B3 AEA Y 7271 =
€ o8-S vehlr] dolct =3 o]AL A
ek AABE7] Aell oW EAHS Fro}
& 97157 fi3te fsr|= o dAY 2
Folut 4] EAAA Y 9= AR
& EoE EAL olH¥ ALY F2 o £¥%
T ok e o] W] EA2 A A 7}
A2 & F At F e AR Q¥ 5
dstetst 5344 MANEE FH5h: Aok
£ AP} o] gl sFEct Ede B
g Alole A3dAY AxE setel, z2|x
AR T[] o o Folct.

1) Mark S. Sanders & Ernest J. McCormick, Human Factors in Engineering & Design, McGraw-Hill Inc.,

1992,pp 24

2) Alphonse Chapanist- ¥1=9] John Hopkins Universitysll4] 25 & 242l B84 FAlo Al 3517 73
9], «d38}¢] .25, Society of Engineering Psychologists, Human Factors Society ¥ International Ergonomics

Associationd] 373-& €43

3) Alphonse Chapanis, Human Factors in System Engineering, John Wiley & Sons, Inc. 1996, pp 79~82

4) A, A3 et ZAPPHE, Al 1994, pp.94



Aubg-3 A Adlel glojA] Q1A & A~ (Human Factors)®] AP gl ¥ 23 3

Operational
Analysis
Analysis of Functional
Similar Flow Action/
> Information | Functional Task
Requirements Allocation Analysis
Activity Decision- Analysis
Analysis Action
Analysis
Critical
Incident
Study
Fault Tree
Analysis
Failure Mode
and Effects
Analysis
e Operational-
Time Line Sequence
Analysi )
= Analysis
Link Analysis ; Workload
Assessment
Controlled
Experimentation

(a8 1) d¥84 by o e Adx

2.2 /= AH(Experimental Research)

o] Wiy e FAHL YFol A w4 o
Fg AYstr) AT Aoz od Hpr) AR
9] o FFE JIAEA 28ja W3t Y2
PlXeAE dTee Aoldh ZleRAbE L W
o] 4F%E Hriste Zlo] ofz AwtH ez AT
At B(@EE st Aol F. 48 =
£ 4% AL oW Wl ot o8 Aty

A, 2294 % 29 BAA) A 2 Y
o WEsl+E st soloh oeby RLEAL
st AYEAHE F Y BAo) Mz gEew A
sto] FAlE Adste oA oIt WE wel
shofo} g},

2.3 Hol=Al(Evaluation Research)

o] W w3y A F¥¥E Hrigdchs Yol



4 WESEPEE F244% B 18] 2000

Ae Agzabet fAabsioh aeiv 2 oo {t Ao
dwtd oz ofufyt AlA¥] ®E AFolzte Ho)
ttec}h 23 o] L o3t Aad =& AE
< A2 =le A et B diske] A
Bitte AdAe ZlezApbE s fAksie) o)
o] AlgdzAlby e o da] AlgdHz 9
o, 7}F o7l H]S-AFEA (cost-benefit
analysis)e] EZFH7|% 3l oAdIF Alxsgoly
MES Brhe 288 FA3 v)ades o
olFojxltl, &, 9%l A} YxrA g
Az} F 7HA] 25 diste] grlEloejof g} o]
WL T ojmdt AlAlS] AlA"o]} AlFe] A
AE MAdsked AHEE] o Fe dFATe o
55 3A A& = Jot AF2ALL Ao o
$+ o3 A4 UL 4§ Uk

M. Me2d 3Rt lxes
ALY ATE $UE 82T FIAEL
.]
(=3

& & 9k o] AF 845S A-IA AxH
o) Mol vl B Iz 7)A, 34 4 AR
e 8AEE FEIY & ¢ gl ddSS
59 sHt-FE(infrastructure) 24 =LA Al
(Vessel), 74 Z(Path) @ $AHdu](Facility) 322
v, o]E 8400 B e 9L Fe
[AEZAE <FE 1>ors} Fo] /3, o]
RS 84F FolA A HAAEA | %
& FA He JHLLES <E 20X 9 3e] A
32 Acts

<E 1> <F >4 B ule} o] Anbe-3)
25 9 e e 345 2 vl Wy
i elstz cleksioh =3 AlA Aute] -3t
A ol9} L Zp7te] Q4Fe] & vIX X
o oy W g AT 3} eRL APEE
BF g2ixA Ju2 #id Aluded] FEaA

AA Q1HAel FE FA == BAEPE-E dul
33173 o9 olefg autel] Qich

Auhgghell glelA olzigt FESlF AH A E
FoAA 1A Mg =g qizte) s Halsgl
(o]} ‘el Ad'ele}l A3l B3l wrl AAF
22 d7sted 1995 7Yl HEI = F b
o Quality Action Team?] ¥.724]4Ql “Prevention
Through People(PTP)"ell4+= & sl e o3t
8 HFE oo 2L oA Belm EFslx gl
t}o F,

(1) #4840 Ad#e], 228 9 3419
A A A B3 AL TPl Aoz
g7l E3ET 7Y, A% =&
2 XA 71 A, A = AFA
3 Fo] ¥«

(2) &4A 8.4 ALY A2 RF9| Aopy
A 2 AR5 Fo) dFsie, ¥F9 e
AR 2E3 gz FAE A9 duky
f9lez ¥y gl

(3) Ag#H 82 drjdle AR 849
Al Aoz FEEH, Y33 A
A o3t Q-8 A A, AT
2], A4 23 Y v $A49 $ER
29} AY Fo] E3FHch

4) A4 84 @ YA =y EAAY] AAsH
Ayl #F Az AHAHsA £ kA
ql 71€A)4], 2FAdvtd T A9 RS
2 AR/ g AP 1XF Fol
7] )

5) AR 84 AA] 4o A3 ARE o
8], HAsA] 23 ARE Jlx=2 3 oALE
A, AR 23 AL A Fo] 74
x3ddt

Aubegtal B3 dH 240 BF e §o

ol @3] FAHAIFAIMO) s dEH ALY
3(MSC) 2 YR ARAAKDINMEPC)INA F

5) IMO MSC 65/15/1, Role of Human Element in Maritime Casualties, 10 Feb., 1995
6) Quality Action Team, USCG, “Prevention Through People”, July 15, 1995



Alnp -3 A Aelo] gloiA Q13 @ 4 (Human Factors)®] ZApie] 2] A% w4

(B 1 AMdeFd T a7z 74 2 998 "IAE 85

AHk(Vessel) 73 Z(Path) S-AHAH) (Facility)
P s =
S A TAe) 942 5% - $hgatq]
- -83}9] -opE yuts - AJo)gk atq)
AR TR - FA A
- R AR Sl 3
. - EAgR AR
-dgg 2F - 529 Aul4) - &3
- elak 2k - me) Au)(F2H)
=4 g RPN
1A A - 14l 3]
- Qe - F437e)
-;iﬂl’_o;g’-}‘d 952 ojxs 24
.olg 2 L 2 3}nlo A
- /AR TA ﬁéﬁj e
X EELE
-¥AH 24
< 7| B
- A Ao gk FA)
1 2 s L] P
- F7he] BA _
F2&E2/A7Y WA/ | | S DlxlE 24
- H= “Sor AAA gkt
. £% A9 - o] B 71
BB ozl 22 - Spehe AR /A
o = B - AR} - Adule] F2F
- EAA} -2 fAGHH B4 iR
- AAZ B YA BF - ZA | BE AR - A
- 718/ =/ g A - 7l& - SEFEH
- &9/ B3 A - g A ] QA=A
- Aduke) Au| /A A - ekd o] #E VF 93 /Aule BI AH
- kAol J|I S - A5 - ¥ab
- 252 (EADY 73 . 35 -7
- FTAY IE - Aute] 4549 - FA A
- 2SFH -EEgEY X E2 I T

T2 19979 64l Uy AFEM A= F
8A2FE zZA (D AY A5-E Az &
2, (2 A B4 84 3) HAYH 34, @)
ey 84 2 6) HAH 84 59 5FFHE B
F3ta Qlck? olF 2k 84l #Fete FAAHA
Y458 29 <F >3 3

AesAade ddazre) EAHez S
2 polty WY Y22 HEAAWE ofe By
ok slole ALY SH A8 KAt 5

7) IMO, MSC/Circ.813, MEPC/Circ.330, The Role of the Human Element, 23 June, 1997
8) Perrow, C,, Normal Acicdents:Living with High-Risk Technologies, 1984/ Sanquist Lee, Mandler, Rothblum,
Human Factors Plan for Maritime Safety, AD-A268267, US DOT, 1934



6 THREMLIERES £24 48 F 18, 2000

(& 2) Ael sloix

A7) Aol e PlAE 24

233 84 Mol \ o] Al
ErECEL A A
- = A R s S
i -ER e
44
Wg
Az ax
- 1%
i QPN z
AT g/ AEHA NH 8 s azs
A4 (Human Factors) | |23
A REAE
PR AF - 2. &(Morale)
A% 84 HY sk - 2 /A LA A
-AA 2 A=/EA - ZA A7) . ?%’-‘-]’%3 (Team work)
ek - R EA FALg
- &7 <7132 Wi
-7l CxERY
(E 3) A3l alojA 4849 27 2 1 W4
T ¥ FAH W4

(1) A5 A3pex

A3, 2F, S, AVEA, GAA gol, F2E, O, ¥F], ¥4, BAH A
3, 248 4, 7] A, n, A2, de £29 5, AAY #F, A
zhapol, bl 9 5-2-s)

2 H4RHEA &

AHY AARA, AH A E wREA] 42 AA, AERE A, A

(3) erddyA a4

AP 2o A1ed A4, FAAY A4, LT BE Y29 2E
Aubegto] BE RAYY A4, 7F4/71500 B3 FAYRH A, BA/A Qo]
FY RARE A4, Aol ¥ VAREF, 22 Qo5

AAfA) A, AR FE, FAE 4F, FAYY ¥ =k JALE,
ALY AZE B, FAYS $544Y, AUY QAL o], 22 A

(@) ¥=H 24 QAA, AYgeA B FA/AA/AA e AR TEC FA/AAA} we
Qe 2L He
6 A4 ax Artalale] A9, Azbsae] AW, 2R A, RAg A

g, ¥ A4 £¢ AP xFEPAVE T
s ), FAH F4 2 A3 439 ARG
AL 24 QF) % ANHERRA, B 2o 4
A, 283 4% 844 240, 25, #4, 3
B 71e, B 5o FAsel ek e
we 379 AdtzddE dd8ast 2 79
4902 AAz Yo, Aokl HRA=

1990t FHFRE] -84 =& Q7o) 2¥¢%
Al4=(error of human-related or human involved)
of ¥t A2} TAbr} #ihs] o] Fojx 2w gle
Y a2 AFEL ofA® Aol dhsjATt 2ALt
o] o A3 gl AAelrt melr A7l o]
2 dH 8L AP B Ee oo o) F
oAl ZAlAF] A3 = oA & E3le o



Aul-g-g A A"l glojA] 4 8 A (Human Factors)e] FApY & B3 23 7

Aol hsted nashaA ek,

4.1 SitAtD YQIEAME 9B QX4 24

MAF Atz AA-E 2ARBER 53] A3
el 294 Ul(root cause)d FAMELZ] {8
AE Alzel #REe A 2 87 FAE
3 JEH R A8 A # ARARES A
e dE F83A, FolRgE deHRAE
o) 85t FAALY UM QLo WG xAHF Y
ol o} o] F8AH T Qe ==& TALE &1 8
g ZAHEA Y U4 9 O 2ARRAS] A3 2y
=E dolHE ¥ AAHE of-¢ FR3} &
dapze] dele g 80% elAte] AAFHAAl 7]
stz givhe AHold dutdez sdrbae] ¥
1L i BE o] AFESe] o3 BitAQl AR
b slm Qlvhe FAAFNAY 2ARRS FH 2
ZAberre] 242 vl$- F Syt gich

vl ekl g (USCG)el A& wid <f 484 o]
A9 stz g 2ALE e AACA At
28] Yaloja Ml #3294 84& =
ALE7] 913 do} R w2 ZAEH] Y
st 1981 58] AMS-3lE Sle FAFE dlojEi]
ol AAIARE A =o] MY A2l MINMOD
(Marine Investigation Module: o§7]dl|& 13 3}A4l
2 AR E BRAAZE FAHES AL)E
19923 %-8] A3t qlom, ZAL#e] o] A&
o 2A delelE JYs=E stz Yrk vt
ZAIRES] 1A ad0] el #E AETH
Fo2 289 A=A 2 FEA] A7} =k
olm g W42 AU AEAelA EH2d
Wgo] oWy A2t GulE 2 sl AFHE

YA gkt w2tk ol EAE SR 98k
5 1A BA 9] Qg a4 HH| Ayt ZALE A}
3t}
s+ MINMOD dlole] slzzpAdel EAHE
AAds7] A% A|Uchio EAL@-Eo] FA oA
23 ARYIAA ) FAMNES YL F
#to] wje}bslw MINMOD 177l ] QlE] Ho)
2o ¥ Formal Evaluation(7Hd -3 & 97l=
ADg AAstgd. o 240 AREd A 5
o) AA, ALgzkele] AAzabg, 3bd AU
58 AFEY AR A I zE P Flo|th
A A8t B3 Alndd AR FEA
I AFEE Folr] $1ste 1209 o4 ZAlH
o W% Structured InterviewE AA3he] A
HA o) gubdal iy, sdatane] ZARA A
d Aol A1l Aoz gAle] & A5 AR
g whgo g Ao} sh=xe] Y, A~
4o} 9 A BFAA 5& 2& FHAA
A} o2’ EAIE JfAisth
shdalzel g ZApsz] 4% JEHHE F
3 diolel A M= e Hol it AMH
9] &Aga HAge] FAucls Fasic =3
sdabae] ey Q1A e ZUA YAS
221817 YA = AR A4l 5 9 1y
845 AAMez HHs] FHE 5 e AaH
o] = dlole| 9] &nlE o] WAzl &
& lohD Abme] zAA Ol A Al e gt
AP zabe} o] o] Fix7] HEME o
e ol 7RAe) 8471 F83lcky 243}
D dolele A=A S EE AR Al
dloje)2] B at Hejo i ol 23}
o 98w o

9) Perrow, C., Normal Acicdents: Living with High-Risk Technologies, 1984/Wagenaar, W.A., & Groeneweg, L.,
Accident at Sea: Multiple Causes and Impossible Consequences, International Jourmal of Man-Machine

Studies, 27, 587-598, 1987

10) Anita M. Rothblum & A.B. Carvalhais, Maritime Application of Human Factors Test and Evaluation, T.G.

O’Brein & S.G. Charlton, Mahawah, NJ., 1996

11) S.G. Hill, J.C. Byers, A M. Rothblum, R.L. Booth, Gathering and Recording Human-Related Casual Data in
Marine and Other Accident Investigations, Proceedings of the Human Factors and Ergonomics Society 38th

Annual Meeting, 1994, pp.863-867



8 WEMBEEIE F 2448 F 1R 2000

2) A 2% dlo|EE £AsE Yo Alzd o)
3 2ALR ZhbE 4 Qi) 2 ZkEbE A o4
bl Ad- 84 dlelele ARl 93ty
AvuAA destd +E g

3) A 8 &e A FHE = AAZ Ba
= deleg} mharlE $34% deolHdxE
d3-g vt

4) dlole] q1=-& 4% #HFE] QdelHojArt) gl
A4 dofe]e] A=A, 34 o S x|
g3-g Bl 4 Qo

4.2 ctazel J|BolM elHRAE elTsly|
At w2

4 59] Tavistock Institute of Human Relations
dME 3= A 872 “sidabazel] alelA
21" 8 4(The Human Element in Shipping
Casualties)"2h= A7& olystaA 718 B
stz e #dAtw 715N e 2E T
7HA A g AT E FA2R A 7R 7)e
A v g AHEsYh &
D sidabare] gleiA Folo} F83kx obA A
e TR R b It g

2) 19} 2& AHLAEL $F AdAlz 2A}
A oA 71Fst=dl oA ARA AEE
T UEE ¥ AUd7P?

o] AFRelA Al ohofdt APAYHS
sto] A Al 712 7142 1) B2 E(check-list),
2) Alvte] 2(scenario) ¥ 3) HAH 7]1=(edited
account)°] 1t}

1) 7 E(The Check-list)

HARE AR 5 AadAq A A7
olglon, 7|&e dleo]g] 7)FA)| g AF 9
< AFSEE 3ot 53] AR, FA 44
g oz QA gstel FAFHE W 3o
AFe=F stch Az 4ds} 2 o]Hel| %o
e dHEAES Vg gdste AL AIES

r.h‘.>i

AL RE-& Aot A2 et 34
SOl R FERALE £ A4, AA
2 A AS A AFES AEHE 3
otk i8S EFIEF ot

2) Al v2] 2.(Scenario)

Ave] e 7l8A L2 ojud Al AR
W4-& f9sl7] 85t Al=® & oleprolrt
o] 714 AAHL g 34 7153 AHEE wiA)

A g gl aWEE B) SR L 740

ot BT Hele] At g 7 A (g ¥
ALTRIZVE FAD, A9 AAAdue] 9A, 91
4 Ryg Az s48), Ak F2 Ul4(FA9
AHd, 7e 84 d B3 94 58 X@Ee A
AgE f4) 2@ sHed Y HS(5EE A8
2ot #RAsh= AR AZE A= 22t 84
o B B d7loE D HA MHuindg
= A& ole A8 MY Adde 253 e}
HEE 3l 48 FaAEoE o] A8
Al

3) #1349 7]=(Edited Account)

o]Z& uhEA<Ql sta s =4}
B39 BE A LH%:S.% FA8] H3t
AL 7)o, F9 2 AR} B3 MR 2F
gAY WA ARE Z2 BaAe AL4H
A" AAY] <ol AqANslgY BaME He
Aol A3 =4 A4S slA] @ A7 B
FAdel A A4S IR SR =g 3] fF¢ A
o]t}

4.3 XS BEAMAXH(ECDIS)Ol chE AX2

A9 =A}

Aupol ] ARSI 2Re shiz Adse] AL
Hu e A= FAAA A 29 (Electronic
Chart Display and Information Systems:ECDIS)
o] Fd Autel| A s}afAte] A F-FYel =& F

12) D.T Bryant, The Human Element in Shipping Casualties, DOT, UK, 1991, pp.12-13



Aub-2-8t A A glol]l 9leiA] 914 8 4~(Human Factors)d] ZAMIH E6] A8 .8 9

é%

A AJA7HE A7) 93t AuzFAlE
] HE o]4sta A AuE dxstq AF

ZAtelet, ZAMRA L] Aae o5 ) v
-3' 22| Kings Pointdl+ Marine Safety
International/Computer Aided Operations
Research Facility(MSI/CAORF)ell Sl Awtzz
Algeolelo] AAZ AdA] B ALgstz gl
= 2 W9] ECDISHH| & Alsta 499 Adxbst 2
w9 8sAl7F New York® 3 San Francisco®$

Y2Yse A ARG e Bole ohe pe

vl 7HA 846 A3 BrlRALE AA S )
1) ECDIS AH|7} gal|9] atd ol =g FE=71?
2) ECDISAB] 2] Alg-o 2 dalicha] ¢)fe] 2

3+ EAFEI?
3) ECDISAH| 9] 3= FAAeel a7 5ol
ik zAL
4) ECDISAH] ) dojr] JAE Sl 4
o] Age Az ECDISAHE Aute] A=

Aol Ao 2 J1ES FolHE ALge A

S-ol Hste] Bl o] st sdste AL

2 vebydcl 53] AlgR g2 xute) 2o

¥ Axr}t Aastgod, ¥ g AE AA9)

FEIVE Y% Az 34 £ oA shec

=g 3 7ol g F-E Y EE e AF 9

A& 2 715(53] e gl-e} o] $4x)2 A

HAe] wol] 87HE Ax FelA)oz =gl

£ Wol Azt Aoz Jepyt) A=olg A

7% el SAFAIE Mo} 03] 22z 34

9] A7 E tia o 3A FAE £ e 2Ae] o

o=, ECDISe| #olt] 3H-& Fiste Al2H

of ik 34L& WAL grke 9Ae] A

AFAE WA Zslgch
ol21dl 53t Aulz U} AH 8L FEW

WHel A2 AL8-5 & AxEAE o]

Els} AAle] ECDISAHIE AHe-3ln AL ¢%

Avtel 2] A o] ALY} zate] 23 YF

A 2 HA/HLAE A GRS 2
ol g ME7FS EQ 5 & AJ4F Aoz B
& ek

4.4 XN HIIMAE (Formal Safety Assessment:
FSA)OlA{ 2] oIXQA14)

19939 4o sAlekdF(Marine  Safety
Agency: MSA)A sjAtetA s} 249 w=]E ¢
sto Aupg3te) kA FoLE ¥ wpgoe )
Wl AQEE|$lon, 1 o]F IMOdA & o] why
3 AGEFSAHH ) kTS Y o 3
o] ez spedsted (IMO MSC 66/INFORMAL
PAPER, May 16, 1996) #¥F 24l loiAl
HAel B FAF FAE A7 E2A A4, B
4333} ke Wb Eelth Ar|dAE o) W E
oA QA AT Fste BEe] g2 s}
o 743 mastaz} g

FSAHP 89l Q1A 245 A L4ste EA9) Az
3] SHAR HolglE FSAWMHE /tngde
o & o]n] ¥F3iAl Q1 Q sell AF 2|2 & R
A dFE AA7LE 23} EF IMOoIA 873
Rew, FSA W &9 7Y 2 oAl dAe o8
7}z,

FSAWHE2 ZE e Ante] FEAHoz
=g ¢+ dve AUsAaE S xEI= 49
“Generic Ship"2d-& A& 3}z, o] Aute) 7)%3}
3o A RE Q45 3 ¢ o
A4 HrHE A2dAdos EAseie T2 aee)
2t & 4= gl o]E ¥ HE A% A dAE <
a¥y 2>¢} 3,

o] xz oA 7} A ALgslm 9l RE
84EE ¥4 =v Yriste e 4 g
9] A2}, Fault Tree Analysis, Contribution
Tree Analysis & 8] 7}X ¢ =7y BAuE

13) Myriam W. Smith, Human Factors Analysis of ECDIS, Proceeding of IALA Conference, March 1994
14) MSA, UK, A Methodology for Formal Safety Assessment of Shipping, MSC 66/INFORMAL PAPER, 16

May, 1996



10 WMENLIEREE ¥ 244 %18, 2000

HalLx Ad || 9ed @ DEE CEESE
(Hazard Identification) (Risk Assessment) " | (Risk Control Options) _l
v g-&3 st ~ A A

(Cost-Benefit Assessment)

(Decision Making)

(3@ 2) FSAWHHE9 5324

o] AL&H I gt} 7)o e M8 s dste
AGA o] A"l HIAFIErFe} AH 49
243t Tl djste] dwspaal Jet

1) FSAHPH Ze] A8 840 Awst YE(QH
82F =48 5A)

-89 BN AEVER sl A 84
A3 QA& Aaste gAdebded sl
dH g4 FAF ¥ 2ol wgo] 1
F==E 3t7] A

- A Al A AFESEE Qe AlaFlel QA
o] vdsie} APE AT F UEE 3]
2% 7l AlFs] A3

- Q1A 2 3 ode) £oigle Ualdl o
3 88 A=sigh

- QZke] Az SAEE Y-S FaA)
A%

2) A 84 wd3E AT =

QA7ko) AFE & A AL AL FXA T Wil
317] el fA o] Fol dste] A 2HA v L B
3 4w & G837} gt o] Whyele AMge] o
w3l 4 HAH e Fdstn YA AL
o] AP Z Folrr] AT o AL Y5
2d3lsE 71¢R2 A gt o)A Aba i
AL 278 B5e] HdeA 2e U939 &
AR o)A AbmbAe] A4 At He
738} Az He PFAAE A s Aol
=, o] wiollE ofg3 2 4dA 2 FA E o
sl

@ AFTAHLA Fob @ oA i el
Al2d 2F77) Bk o] FoA = A Fo &
< J&3] she= Aotk AE A 43t
el AL A EFH 3 me FE
7 e vjAAAQ 4% 5
@ FAHSP AT AE oL W
AZke] A7 dAFE A9 A4t AAE
29 & e ASl A 2 Ay
7} $-elA7tE A7) 9% A Aol
@ AFEA : q7leAMe A7) @9 dANA
AdE S A7 AAE ez o B
Ae] E3drc}
T3 Qu_E FA ;o)A ARe] AP
ob7|& F 533 AL AA= 84
A3l Zlo)r).
a2 o|2iRt FSAWH 9 Algst A4
EAQ 2ol AR Yrlole AE7Fe] bt o
e TAAE A gk

=
=
o
=

V.48

A 846 dE AFERE T e AT
7€ #A3AA 4FA 71e¥ At ¥
F Stk I AJ2ge B A2FelA {3
sojel st HSES HEUAE AMEFoes
Ad 5 & Aolth. vt Al ad
Ao Mg telle Azatgo] W4 defsir] o
ol 2E 8318 AF A7tz e AL
% o2 E dolok 53] A& Al A 2



At A Ao gleA 213 8 A(Human Factors)®] ZAMPY & #3 323 11

A 849 o] 23 A 42 Qe A=A &<l ¢
g 97} 2R T8 Abael] 3 AY22 3
A 9l B3 NG AHFe] Eday T dA
&2 Zsjcha shglchis

oy delA AdRdt Ad o] Aub-ggAs
o)l glolA] - 8o B 29 F kR A
ZALES T A a6 VY AT EE
A4 ol & Structured Interview, H3Fe]A|2H]
o] dHelel#4-&¢ 3 4y, ¢ ¥4, Formal
Evaluation, Al &#o)d, AE7} 3t 2o & o
o4 9 QAAle] Alpstel wdstE F3 &
Auhy Fo] AHEE A ok =¥ o]2d AX A&
o #3 A ol 43 2 BHA {2
487t e Ao wdd S gith

AA, AT FAg Aozt FA A #A3
= Pold RE AT 9 g4Ed oy HH{y /)
g dAa o) Fell i3t EA T AAAH £Frt 4
A o] Fojzjo} i AHelrh AubaA| ¥
dH 8 sebe F 7FA Pole L WFER T
A5 glon, o]E WEtdE 43ztge] v
S thekslr] & EFAAE s AL
42 ke Heolh

B4, ddAtzmelA R ese] I
(root cause)E ZTAMSt BA e EAC slolA
t A8 SHAAANME Y 2 =
Az A A 5, ZANGA Fo] BAWRY o)A
22 Fasiche Heolrh

AR, A Q49 B Aty AN 9
e B2 Alze} $UIW £ FARRE Al A
k| 7} 7 Fasichn 4 9led, 42
1S Holle] A opAg F-staat 8}
+ Zolch AR Al UAAZAL HA el Aln
AL % Ao FE9] e Al &Y
Fubell glovt Qzke] EAA SAHATHY &3
)3 AREA ey o AGAEY oo
2 g dAdzAlel] A ] slvhe Helrh =

T 294 dedddE AHMEe B Eokd Y
Y AFEMT AAH 27 2 A=9H EY
o] spds]ojol & Zlo|rh. ApEdAlxd
W3 FSAR D e who] sdse] Fa1F o]
v odrlels SR se AR ARt Ao
© A7 Bkl oE&of st LA o] Holb
det.

¥ ]

#

Ho

(1) A, “At2 et =AbPEE7(1994)

(2) Alphonse Cahapanis, "Human Factors in
System Engineering” (1996)

(3) Anita M. Rothblum & A.B. Carvalhais,
"Maritime Application of Human Factors
Test and Evaluation” (1996)

(4) Antonio B. Carvalhais, Donald 1. Tepas,
Michael J. Paley, “An Evaluation of a Coast
Guard "Live-Aboard” Concept: Can Crews
Adapt to a Restricted Living and
Operational Environment?”, (1995)

(5) Chris Johnson, "Visualizing the Relationship
between Human Error and Organizational
Failure”, University of Glasgow, (1996)

6) D.T. Bryant, "The Human Element in
Shipping Casualties” (1991)

(7) IMO, MSC 65/15/1, "Role of Human
Element in Maritime Casualties” (1995)

(8) IMO, MSC/Circ.813, MEPC/Circ.330, "The
Role of the Human Element” (1997)

(9) John R. Wilson, Andrew Rutherford,
"Mental Model: Theory and Application in
Human Factors” (1989)

(10) Mark S. Sanders & Ernest J. McCormick,
"Human Factors in Engineering & Design”
(1992)

15) John R. Wilson, Andrew Rutherford, Mental Model: Theory and Application in Human Factors, Human

Factors Society Inc., 1989, 31(6), pp.617-618



12 WESEEREDE #2448 £ 1], 2000

(11) Marvin C. McCallum, Myriam W. smith,
George Sandberg, Douglas Hard, Robert
Meurn, Richard Stewart, ”Criterion-Based
Assessment of Marine Simulator Operator
Performance”, (1996)

(12) Myriam W. Smith, “Human Factors
Analysis of ECDIS", Proceeding of IALA
Conference (1994)

(13) M.W. Smith, Kevin, V. Laxar, "Workload of
The VTS Watchstander”, ISHFOB 1995

(14) MSA, UK, "A Methodology for Formal
Safety Assessment of Shipping”, (1996)

(15) N. Takarada, N. Fukuchi, R. Hosoda,
"Human Factors in Marine Design”, 6th
Intetrnational Marine Design Conference,
(1997)

(16) Perrow, C., "Normal Accidents’ Living with
High-Risk Technologies” (1984)

(17) Quality Action Team, USCG, "Prevention
Through People” (1995)

(18) Sanquist Lee, Mandler, Rothblum, ”"Human
Factors Plan for Maritime Safety” (1994)

(19) S.G. Hil}, J.C. Byers, AM. Rothblum, R.L.
Booth, "Gathering and Recording
Human-Related Casual Data in Marine and
Other Accident Investigations”, Proceedings
of the Human Factors and Ergonomics
Society 38th Annual Meeting (1994)

(20) USCG, "Code for the Investigation of Marine
Casualties and Incidents”, Enclosure to
NVIC, 1 December, 1997

(21) V. David Hopkin, "Some Human Factors
Aspects of Single Manning”, RIN/Nautical
Institute Honourable Company of Master
Mariners Seminar, 6 Dec. 1989

(22) Wagenaar, W.A. & Groeneweg, L., "Accident
at Sea: Multiple Causes and Impossible
Consequences”, International Journal of
Man-Machine Studies (1987)



