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Abstract : Leisure activities alter overland tourism into marine tourism according to a rise in national income. It is expected that the leisure
boat with period of introduction in marine tourism will be developed rapidly. It needs to unite with marine technology, optimized layout design,
interior design and so on in order to build a yacht of high quality. Because optimized layout design and interior design technique increase the
added value of the yacht, it needs to be convergence technology between Ergonomics, Sensibility Ergonomics, and design technique. In this
study, we analyzed traffic line of crews in a sailing yacht and assessed working posture using OWAS, RULA and REBA tools. Also we suggested

tips of Ergonomic design in the sailing yacht.
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Fig. 1. Traffic line of crew on a sailing yacht,
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Fig. 2. Working posture of crews,

Table 1. Analysis of work posture for crews

Jib man Main man skipper
Bow | pylling a Main sail Pulling a
man | rope of |Grinding| °. . rope of | Tiller |Wheel
P €| raisin P
head sail € | main sail
Code | 2121 2142 2141 2162 1111 4111 | 3121
OWAS| Ac
R 3 3 2 1 2 |1
Final | = 5 7 7 7 4 7 5
score
RULA AL
a2 4 4 4 2 4 | 3
el 3] 0 2| 4 9 | 7
core
REBA AL
(0-4) 1 4 4 4 2 3 2

Aol it A2 2xg F31 J7|HA HJAMYY W
Fe 2FRI 279 =(Fig. 2(d), 8E AvjoA 2EREA]
5 230 JU=E AYE R EO AR Wol AREE]
= A2 99 g5y E geolrh

2L ZYRIAE OWAS, RULA, REBAR EAI3)
Ay} ZFE Table 13} Zoh

OWAS ZAx} 7k 7%, o] s|eAd Wadsh
A2 5 &= A}A|= action category”| 302 Lkal, o]
dEAA AFGAQ e VA ¢ eHE JHEdt
] 2k] ZHAE wAsliofF gtk A& ofuigith A9
=o|7t wof te|& AR AY 2718 ol AAIE w3l
Aol 225 F7IAY AXE 7] e the] £
oAl Holrt =& Ao HIbE ek wIme] w MY
Al 2715 8] 2] B¢ £FA|= action category”}
2= Uk, ol FZAAl o] & 71 aL 7k

¢

fr e

Sr=ord st x|, M28¢ M2%, 2013H

Al el 2k 2pA ] wAo] = :
[ AlFA] 2xo] F9 WYAE Q8| 2xE ot
2]9] Eo|7} ot thele} sta/de Fert wuth
Bt 2F AAl= B9 o7t Bl A7 &
Qroba] HHRE FAISH] wfiZol g ReloA sk
7t = A Vebgtk ko] drkael wQluhe] wilA
, 27|19 & ElY] = X} A= action category”Z} 12
| ohsict
RULA A} g2 Faie] 5 71A] ZpAe} wjlmie] =]l
A Al 2715 I B 2F ARA|ollA] action level©]
4= gl o] A} gre] ou= Auzaket S22l 7
o] a k= AL oujgitt. FEAY e AgS fll
BEXE 7)1 AXE Y= e FAAAE AA|9
=g gof o3 At A Uk, g B 25 ARA
= o] Zhw et I, A H 9 vlEd To= At
=7 Uitk 8 R 235 AA= action level 302 A&
A k) w2 ZRQA o] ftEl= Ao R Ugtal, Al
geo|E7t HolA] He] "ol Qi =7 Fo|7f W X
of Az|xlo] glo] o - EFA| oA 2ETH| Yol o H
Zo] HAYetHEA RAAAH AA7F fFEEe] Hert =
Al vt vRemie] ArEAlel fiQIie] wiIAY 2F A}
Ao A= H5= action level 22 FEA 7fAxf 25 A}
dagt ZA0& Vet

REBA®] 4] Ax} Zuo] 5 71| ApA e} wQIgHe] o
Q1N A%k A7} action level 42 71 A F7FE] ek
ol= AFHAZE - =1L, A5 SA 2X]7F Easict
= AL Yujgitt A71H 9] "y B 2F AHA|= action
level 30] UEl o]= A7} w11, X7} & a3}

= AL oulgith HQIe] HJAAY 2F AL}t A7)

0 >
i

X

L

¢
it

2L

Hir

i

AT BN S R
[e}

75



p|

o] & ER}] 2F AA+= action level 27} gl o] A2
AFGATE S2tolH, 2A7F Hasitt= AS Yujsith
HR-e-mH o] Rl = action level 12 F35}71 7HF W-o A
° 72 HriE ot

A0 AAEA AiE FEsHE o3 gk 2t
Al B7HE e SEAY Wekdsh fAE Sl A
Ao Al OWAS(AC 3), RULA(AL 4), REBA(AL 4) 2% ¢
Aol 7P w2 ASR HrE Ik o= &Y A #Y
ojFof 7|EH o &2 AASH= AM QIEJROIAE I7 Fof
o] sto] 71 FEaL AT Fof o] Fofof trp=
NEF Akt LAJshnt YRle 2= 29 /A7t 7
Z EAE et 929 2lo7t Wi, =AY E
gt E7] wj&of] HAAAH A7 =S 1Elar 3§
TA QO] WSS QoA Ao AdE 2xE wE
Al FAoF o1aL, AXE Eel= Slgvt Wl & Wol Q.
2 SHE RSPt =1 FAF] e g 4= ik

F HAR AR =4 BHrHE AL wdde] wigl
A Alkoz Mol AAE Zzo] Zge HHx|s]y|
A8l ol x| fR|o] 2 E 13] o]4f FrotA] ©7]
Al Hck o] uf %] o7}t Rof FRAAH AAE FE5}
3 gt & Q6] ol ARt A HItE
At

SO 2 A7|He] g BlY] 2F AR e =4

Fo|7t Wi AA| el §1xI57] wiioll A7 E
o|A o] W3} ]| o] wilo] WSkt et 2E-S
A S Blofslr] wiiol Hat AA|e] vlEHo] Ay
SHAaL AR AAME FAIBH ] wiEel 2Rsit =4 3
7h=] St

v O] kel WQIvHe] HQINY 25 ApAl|e] 2h
HHsk= o2 ApAle vlsl] Atid o2 WA HrbE Qi

4748

B ATE AUy aEe] Arkgehhl A ¢
2 A7 Al Qe 9 A WS 320 o
AbE B TelT Zb2te] e giRolA WA
ASS BAjste] £abA] ARECA WA 4 ol 91
e BIskert o2 B 24 AREY AP Lt

L BAEE BASE AN O BAUES sl
234X W AT 5ol $IXeh AN At sk
B AT B3 dofdl FaARS theu} Pk,

d€o

¢ ol ot
2ot N

l

AN A& om AT,

76

= A o
2SE - o84 - 019 - NS

A
o= FriEQth O ders A4A] 9 dErt vl
B2HE 2 gol7h Wil 97| do A 71
U 239 24 5 FAAE™E ZAAE FsA HaL o=
A HAgol A H7F HAH 223 FAE o835t
of RS 77y AAE 2 W, B2 IS 8= 5
k. AA| A 9] AleFdE defste] A9 2zolet
FHARE 2dsks Zo] Fasith 22 Bl 2 Y
o] 2F AAIE s & o, E EpQlo] 2Rt Ear
SE A dAdz ol o] mjAE /HAdieE £~7)w o
AAE A 5= e AeR AdE.

5 E 9

2 Atelds RE A AR5 HaAl A &
Aol Hstel RAsgln Teit &3 Sl A% 4
BfloF & of ] 7Hx] Zhgdo] glom A AU K EQ]
AARFH o whef thefstA sk Aolth webA 2579
claket Aol et o] 27k olol Aol atu, of
gt 240 AutE vkt JjActe] Alde RES] A
o WIE T FZo] Hlofof T Aotk AAHS HZ]
3 2=+ 3D human modeling} simulation 7| o] =%
2P R ase) ApaS Ba LA 2 o
5ol A AT AT S AN
A= QE A9 3D human simulationS: 2-835}0] Q E
A2 Aol A FEske Aol Easith

5 QpollAfs S5e) A BB of e} accommo-
dation area®] naval desk, galley, salon, SFFA], Alct, A
59 dlojobzel gt SR el AREAF EAE S8l
AL =&kl A ASAE ol&et 5 A
21& #-g-3}o] 7)1418FaL 3D human simulation® 2 A A=
S et Zlol Wad Aoz A,

A 2 B AT ST Qo g Al
Agle) Qgto® S ATAT F UL wlw,
] Aol AU,

2 ox

Reference

1) S.H.Park, “Problem and Status of yacht Industry in Korea”, Jour-
nal of the Korean Society of Marine Environment & Safety, Vol.
11, No. 1, pp. 47-52, 2005.

2)  G.J. Her, “Domestic Tourism Promotions According to the Five-
day Workweek in Korea”, Korea Culture and Tourism Policy
Institute, pp. 10-19, 2002.

3) S.W.Lee, “A Study on the Establishment of Basic Plan and Imp-
rovement of System for Promoting the Marine Tourism”, Mi-
nistry of Land, pp. 13-16, 2008.

4) C.H.Choi, P. S. Jang and M. S. Seo, “Digital Design Rocess of
Marine Leisure Boat Using Human Sensibility Evaluation”,
Journal of the Ergonomics Society of Korea, Vol. 29, No. 4, pp.

Journal of the KOSCS, Vol. 28, No. 2, 2013



5)

6)

7)

8)
9)

MYE 2E0) elzrzsis

693-699, 2010.

O. Karhu, P. Kansi, and I. Kuorinka, “Correcting Working Pos-
tures in Industry: A Practical Method for Analysis”, Applied Er-
gonomics, Vol. 8, Issue 4, pp. 199-201, 1997

L. McAtamney, and E. N. Corlett, “RULA: A Survey Method for
the Investigation of Work-related Upper Limb Disorders”, Applied
Ergonomics, Vol. 24, Issue 2, pp. 91-99, 1993.

S. Hignett, and L. McAtamney, “Rapid Entire Body Assess-
ment (REBA)”, Applied Ergonomics, Vol. 31, Issue 2, pp.
201-205, 2000.

S.R. Chang, “Industrial Ergonomics”, Dasom, pp. 330-352,2004.
D. J. Kim, J. Y. Park, K. C. Min and S. R. Chang, “Formula

Sr=ord st x|, M28¢ M2%, 2013H

i

9

o
P

MESuby

tion of Human Modeling and Simulation in the Shipbuilding
Industry”, Journal of the Korean Society of Safety, Vol. 21, No.
4, pp. 114-118, 2006.

D.J.Kim, J. Y. Park, H. W. Kim and S. R. Chang, “A Study for
Improvement of Work using Digital Human Modeling”, Jour-
nal of the Korean Society of Safety, Vol. 23, No. 2, pp. 51-56,
2008.

S. R. Chang, “A Study for Prevention of Musculoskeletal Disor-
ders Using Digital Human Simulation in the Shipbuilding
Industry”, Journal of the Korean Society of Safety, Vol. 22, No.
3, pp. 81-87, 2007.

77




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


