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The Basic Study On the Development of Ergonomic Integrated
Bridge Alarm Management System
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tde] Ha vk Ml o8 AZ|EY AFFAE An SExNA o gF FAV Fux s JRE e g d4sn g Fw
B AGY F URE Mo ok &y, TAH o2 AFHA MuE A7 43 (Bridge Alarm Management System : BAMS)2] #8 A4
o] =9 i 3loy o}x 4AXQ AAYY Tl dFAAM T =97} o]FojA L YA G TEbA] B =fdAe Adube] ofg] du) F Hare)
dgrgA| o] B AZHFA AAde) GAC] sl dolim @A A, &8 FQ ANFHE AR ~W(Integrated Bridge System :
IBS)9) A% 3¢34x](Ergonomic Integrated Bridge Alarm Management System : EIBAMS)oll o8t /1@<l MAE Altstaz gich

MARO : AT, FPHARNLY, AWSRIA, HRERLRHA, AATHY 47

RBSTRACT © According to the development of the ships navigational equipment, a bridge system has been improved but a marine accidents
by human error haven’t been reduced Recently our interest is concentrated on a suitable ergonomic arrangement and design of the
ships bridge equipment to reduce an error due to human factors. The bridge alarm system should be designed to recognize the alarm
informations as soon as possible and to deliver it clearly. Internationdlly, the matter is being discussed on the BAMS(Bridge Alarm
Management System) in a view of a ergonomic bridge design, but a practical design method is not getting result. In this paper I would
like to review an application approach of human engineering ergonomics to a bridge alarm system and propose a conceptual design of
the Ergonomic Integrated Bridge Alarm Management System{ EIBAMS)
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W ZAdzte}t Aaginte] 43 2 (Interaction)©] o] AXE o]
Fojx o] whe} Q1zbe] st e AR £YEE &
ORI AY RelAA & 4 ik Auk el FAdzlel A3
23 Alado] ARH ARE AGeAY HAsA gL
wHoz FRE AL FHE, FAAA L8] x2S
doglA o, F3 AFE AP} RIEE Walsh=
8471 4 & ok @A Ak oA e] AR &Y
AqA 2 A FA7E FnAb S ARE JH5E wa Q4
(perception)3ti AA(cognition)d F Y= za2x HFFF
BARE AGY F JUEF A= ojoF P}

0

1 ¢gte] 55 3 44

%I%—] FEAdE AR, A4, 71719 ZEE ALBoA A
F A HES deiFe EX, FEY AN 44 #
S’J%:— ¥ s ARl B3 JRE AR A AT
gk AR, AHgAA $89 Jedeld AAEE Sole
S o8 Fo JA, f¥el /M Bel BF F Sle Azt
I FroX AEE AMSAA ] Ao meld gge
AHEA7E B4 398 31A oA dAY A E e we
A o2 A ARl F-& WAAIE RHojv, ¢FE
AA s, 8317, AFH o2 AAY P& Az Al
A Q-EEH MAE :dtodof ArKSanders & Mc
Cormick, 1998).

22 JZtH A oo 2ltZ A Iy

S FABE S A4 BT AZAHY Yol
e Aute] M)A AR diFie] e Ay, Al
Zt A g BT AMESl dm S5 A 438s
EAEY Eo. Adude] 43 F HZE o] 48 gge 713,
Aol BA Fol gloem ojad AREL 5743 YT
S3HE At AR oAV At 3 oA &AY S &
£ Zo| opz} A E o1 531AAN AYS & W 5o A3}
Al ok 37 BA 4 AFEH e A A A
A2 Ayt dejel 28 A, AX) g2 FE ay
R A} 4 a2 @elEolx Ae] opu A3
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Cormick, 1998).

1) fut #g
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QTF}Y AugdATEAe ALe 943 1z AF
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N2 FoE RS B2 FE Yot ool U@ A7 A%
£ obg ¥9A gt

DT A AA E= AAY 99 4% Anshcd
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HUSS AHEFE B9 4E S 29 35004 103 A=
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(Sanders & Mc Cormick, 1998).
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34 (Human Error)€ #H438la & RHE fExdst
A ARgste] gEbdS Foig & & J=F A-FEH
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FHRY 4P A2 gFo] LEE A, €¥S A4
AEl, dgol ¢AX ke JEE B FHE £ glojof
s, Mu ZFAZL de] SEv A%E JusHA AN
T ojof stk w3k M ZRA} Gifo] wAE AL o
F s w7t gFe] AFsieder s ALH gF ®AE
oFZt e Al rHFa e WE WA FrEF AAFHo ok T
ok At 4 B FAEe ALH g BA FA 9 A
do] wAstof stn, ol Ag D WA ARS8,
KA 53 FEEolof gl ATia AEE THdB(A)NA
115dB(A)Atel2 A8k glrk 54143 EInternational A
ssociation of Classification Societies : IACS)°lA4&= SOLAS
A 57 Reg. 158 $13] “Rule standard for Bridge Design, Eq
uipment Arrangement and Procedures : BDEAP'E A& &}
g Ayt 9o g g 2 4, 4EE A W

& 7AsY ¥=MF(Korean Register fo Shipping :
KR AF 7AHF Al 69 27FA FRA2=" s
AL sged o8 A¥RA AHARE AXAIE &
g AAF Aee /HEARI BAFAE JNNFRE FA
2dEHA ggopof s 27] ol o] ojNEHE FTAl FRE

4 glojoF @b TS JEHMSC/CIRS, 2000; &, 2006).
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AAZe} w2hA AZFFsHAEQ] Aue A, AaolA ALgH
717189 4A A dHelEY iy Fro)go| Az
AFE Y9 F UARE ndH o 30, ol AVlE 7+
23 AFBA= mxojo} . EA, ol8jd 71715 A}
|AY FEAAE st v L FUEAZAE A4
stojopgich. AR, MmoA Aute] 2F FH Agzia 2
A A G5l A R FATL ol FoAEE Mugy, &
SujA 2 dagie] ALFHH oz e ojor I T,
2004). olggr AHme AFFEd9-EA(Automatic  Radar
Plotting Aids : ARPA) ¥ A8 =(Electronic Chart Display
and Information System : ECDIS) $3 AHulzZEe] Hga s
ARE A5 FAEZ2 T Alge] £33sld A
Al dAS ok g} o]HE YL Ad63 IMO 3
A 29U oA 3 TA 2 (Integrated Bridge System
D IBS)e] g FEArIEe] AR FF "aAg =slved,
IACS® ©v]ZAF(American Bureau of Shipping : ABS), &
29 o] 43 (Det Norske Veritas : DNV) S|4 IBSo] ojgh
A7 F3E AFsAt 1 WES A¥rd, A4, IBSE A
FFA € BEHA So| Aube BE 23 A3 sty
A LS T F URF stoof 3in, Mue] o g A
7182 2 WEE A AYPANA B3] AN F Y=
g dASojol gtk EX), Mu $5Y7 EAATL A&sHA
JArdA L sz, aHoE ARE ANYE T = glojor &
o AR, AAE BeEsiAY An 28R H2E deoys
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SAEE HAs} AAk s BHAd AYUS A REF
slojof 3tk JA|, 4 A2y ¥ due ARE 4¥E 7
AANAFE FANE Foto] AAIFA}L AF & 5 U= 3P
Bol digk 98-S HAs Al & glojo gt o] F IBS
A 2 AL FA) Alglo] opd AR Ao 2 SOLASH|A
= 7433 gled, IBS HAE ¥ x4y e FF FUt
sl JE FAolt

AT IACSHAME IBSY AAl Fristd Hue] 483
Qg #FAAFIR, HMa 27 Fo4g JAFAE F e
gzt AAEE Tl AHLFE H43 AlJE “Bridge
Alarms Management System(BAMS)”¢} 7hukg AlsHE
gl ol M 4FE T3 AA"Y = e AR g
Aol YaAs Hustn v ol MuFIdIAA
AL YL o8 AFAME AsiHEd w290 MF
o)A SOLAS Al 589 W& 2AR IBSYA 9 S3gs
Ao 2" "eAde Ba e, sty 3Hd) 48 F
AA7So] e GF Aty dA BEASE A2de A
F3IATHDNY, 2003). #l= AE(ABS) A= IBSOlA dg
& %9939 d(Central Alarm Panel : CAP)& §3t9 ¢
< 3 A4 4A AL F As A2EE AW
on, CAPIIM "ag 3g&AVIEY 489S A9 ddd
(ABS, 2000)

5. QlziZstxiol MmEattadx|of ot

o

Fig. 12 493 FFARA2H([BS) BFS B
T ok HA9 dumAAge FEAne 43 2 F A
AL FAAFN7] A AXFHA Ao AASHD ¥A
g Aok

ot

Fig. 1 Integrated Bridge System(IBS)

olgl g BRAMAILHS o FAH F 71719 mA o
U A3 28E delFe A" dste A 2

U -

Zold - olzg

oA AP HRE AGdn GALYS =2 F Y
EAQd AAZE 9ad Aod maA B =FdAe
3839 HAREFYAAA(Ergonomic Integrated Bridge
Alarm Management System : EIBAMS, ©]3 EIBAMS)el
el AdHA AAE AP sY, ATHH HAanF
GFFR Y F4L T o) ) /IR dEnh

5.1 Graphical User Interface(GUl) ++A

EIBAMSY] GUIE #siAl71E9 $84 % d#ddd mz
ARE Jy3A Fd=ojof shE F, 2002). A A
SRR VLY Aoz Ags]olol s okt ), At
Y& 59 FAE 93te ARAE "It AEEA &
Tg A Q4 & 4 =S FE= R oF gt Table
2t Z=e AFEwAd vt d& ¢rdFaet dste] Auw
Az B A2Ase ey dFE 2 JHA 4F BAFn
ch. ol d LPFEL  “Operator disability system”,
“Collision avoidance system”, “Grounding avoidance
system”, “Heading monitoring system”, “Steering system”,
“Navigation light system”, “Power supply system” & <&
gaio} #AFT Ane] o2 A2€3 GPS, RADAR, ECDIS,
Steering Gear 5 <& FdA7IE0] F3E o] FHS Aok
& Aot}

Table 2 Bridge System & Alarm for Safety Navigation

OIMBIHE s M1 AMA®

Operator Disability System
Collision Avoidance System
Grounding Avoidance System
Steering System

Navigation System

‘Power Supply System

Heading Information System etc.

4 NABOAM Zos 2

Off-Course

Off-Track

Route Deviation

Approach Way Point

‘Gyro Compass Failure
Navigation Light Failure
Steering Gear Failure
TCPA/DCPA/Guard Ring etc.

Fig. 2& EIBAMS®] GUITE9| 4§ B F1 34 Fig.

29} o] B =& AgkelnAt sHe EIBAMSS GUIE @

go] A AT 49419 ARE AT Foz FAF
3 Qlon ola|g 4dAe] Ax Fo dFdo] LA I
A7), &do] WA A3t AT Hu, &F FFE A
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Fig. 2 EIBAMS GUI Sample A

A FAY ¢ AEE ARIFEAT} HoF T PF 5&

o 31 3k F E°] Fig. 37 go] FE2 YdYo] LA
39& o “Dangerous of Collision”olA] H&o] HW=
(Flashing Light)o] AXRA MadRxelA 28 43S
A deFn, gdo] LA A7l “ARPA RADAR”
9] “DCPA ALARM’ A %89 94¥& #Aste] gdo] &
Hoe AE BFoz N o o] A4 A3a &)
AZI7F old AJAA & & JAEE FAsIYch £ st
ARPA RADARS] TCPA, DCPA 59 Qa3 HHES ¥A
A st ARITFATL A&EA 71RHY ARE s
g 3gon, dite] L3 Ae] ojud A4PL AT gl
SAE “FEAYLR FA dln AmaFAU) A s
A AW PFE& Hol AXE “BPHFFIYQ”, “2E 31
E A% 837 T ez Yoz AuaFAst &

#4082 3539 52 ¥ 4 A= PAAA,

Integrated Bridge Alarm Management System

ARPA RADAR

[t ey |

DCPA ALARM SEH2

| Dangeriot araunding” |

AR A

*DCPA: D.Zvin
2TCPA:

T-rp-tsp—a 15 Knot

SBAN IS G
“ By S0y 1o
“SRNNE At ey

ON/OFF I VOLUME | commsvl

save l lANEuAGEI MENU l

Fig. 3 EIBAMS GUI Sample B

EIBAMS®] GUIOIN 832 EAR ol 9o) olgld]
£ dolg AYstel e FHY AmITAS] YR

A& Y oY  YES Aol AT + A 3
Jok shee] EASE d2E B 37, 42, 9% 5& HE
9 o2l ¢ ZANME IR 4 AT 5 U=
S AFEHY 2ol 2ALES Aok

52 EIBAMS®S] & 2Ztx otab(Auditory Alarm) HA|

AZH N3E F28 ARE AgsAY, FA AL 39
o A% e AHEAAA ZZHHQ FoE "Waz &=
A4S deizn getd 2R gl AZH duw
e AR JRE FYsted YoM F85d By
el 538 FE 7HsA4o] At Ahlstrom, 2003). o)2jd
ZHd 4 EAld B AFE A9 A7, $F), o
T o7 Ropld FRHeH, & 37 s dg
A7 olo]&(o)3} Auditory Icons)HEle] ¥zt oare A
QrstAT). Auditory Icons® HZHA sl LS W o)
B A ZA) A4 F QUIEE ¢ oz o B
A2E A9 dsto] LA AR Mubo] 2EY o 4
A J4y dgoz FosN ANITA} FF4H &
ol 23S W FA AHE AYIEF I Aot wepy
EIBAMSS] #Ztd 4@ EAE Auditory Icons® FA4® @
F2E NTZFAA EiFo] 24 QFo] BT AY
2 J4sln HAY 5L JY + U= AAsA

53 EIBAMSZ} 2t staiAH|7I9te] A5 A

71ES R dax %}a BAEL A7) FaA7 A
Aoz xS ARTRAZ} AP Dol WYY FaA]
oA 7H g#e ?l*—]s}ﬂ Aolg stglth 2y B =24
o} EBAMSS #3A)7\% 45d%e) AUy A AA
ot

Main Engine Consol

Steering Gear

Multifunction

Digital

Input/Qutput (DIO) T
! ] Ergonomic integrated

Bridge Alarm Management
.. System (EIBAMS)

Fig. 4 EIBAMS & Bridge Equipment Interface
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Fig. 49} Zo] gaiAl71olA &8 4L o5 gAd 94&
g ZX](Multifunction Digital Input/Output, ©)3} DIO} 2
Al BA1%(Local Area Network : LAN) £3te] EIBAMS©]
s A HE Ao Aol o dFol LA
43)A EIBAMSE E3lo] A3 <1g & digo] &
g AVl € A%E FARNATNE AeHon FuA]
% EIBAMS©] EAlo] ¢#E FHIAM, ojx AZAAEA
dFE Aojdtd AFHoR TE FFIAE U] AoH
EE goz M 3479 EIBAMSOlA 438 Aojsolale=
2983 AL AA & § =S Yok

(AU~

5.4 EIBAMS2| Qi385 MdA 3

EIBAMSel ¥ag Az+33rd dAE A% MdE 7[&9
IACS ¢ o8] dgel Aundyd MAdd ug #47 #dsty
AHEA ggF) 2o

AR, AT € 2AxpE A E & 5 UAES o
B3%E B3] A8k A = glojok g

E7, EIBAMS] 73 <& (Audible Alarms)& A1ZH3
A& (Visual alarms)@ FAlo FFHojopsiy HuIF =7}
AFFAE A F W A ot @k @y A
o o=t 4 2 AL A AL § Slofok da, A
A &g EFHA golok 31 &9 Sound Pressure)S
o= 75 dB(A)NA 115dB(AAIC]Z A A& Bt)l 10dB(A)
AX 0dBA)AE EL FFNA Lot g},

A4, EIBAMSS] Alz}3 &¥(Visual Alarms) 5]“_5.% A
SFAZL AREA A FEF AASo o v, dgo] &
AgE o]l 4 E 9 7R Ad ReFolof dth ol
GASH HL Moz HY(Flashing)H ook 3% dd A3
< EAg AA(Static)H o] JE HS Moz FA H
ojof @l YA % FAnAY] UFo]l AP x
Moz FAE oo Jr} HHFY)= 05 HzolM 15 Hz W
A9 FaF FrlA §F7)d Holx 50%AE HEH ok
st ofztgal Aol F9] Ao WajE WA gEE 34
o ¥r] 5& 2 F glojok gt H2EE AT A
oA ¢l 4xE oY A|(talic)7t obd YA (Serif) S AF
43y =7 2 U 5& n2dt] AAE ot gt

olgfel = B =FolA AFT AAH, HFAH 4F Aul9
ArFEH AdE ¥t glojor & Rojk

6.8 &

B dFAE A-EetEe AnEHdwg e e
st Az 2 HAA A3 FAY AzkBEEH Pd S Aw
Bgkm, Amdn F 4T Avid dig Y FAHL dolr
stom, <Az+EeH MIAAE 9T MREFAWFA )
22 98 GUL 74 2 o8 a8 AZIERe] 45 w4 5
e AFHAY. FF ATNE  ARTHHA AP
EIBAMSE %381 ¢4 Z¥o] e AIFES ez 3
A% 5 53] MAREFLFEA AL FAL o)
=3
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