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A Study of Color Scheme on Coastal Passenger Ship Seafarer's Workspace

*Policy Research Committee Researcher, Korean Island Foundation, Mokpo 587285, Korea
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Abstract - The aim of this study was to enhance the safety and care of mental health for seafarer working in passenger ship workspaces.
Brightness, color values, and color distribution were investigated with issues and improvement ways identified through seafarers
interviews. Firstly, previous studies, references, current policy, regulations, and accident case studies were reviewed. Color compositions
of wheelhouse and engine room of M Ship were then surveyed in the field. Color values of each space were analyzed using a colorimeter.
Colormeter analysis of brightness and color measurements in the wheelhouse and engine areas indicated that ceilings, walls, and foors
were generally dark, with the engine area being very dark. Regarding color, green and blue were distributed in the ceiling of the
wheelhouse and engine area, while red and blue were in the walls and floors of the wheelhouse and engine area. According to interviews
with seafarers currently working at engine rooms, they responded about their experience of near miss incidents due to a decrepit indoor
environment, a dark working environment, slippery and bright flooring, and stairs that were not suitable or domestic users. Thus, when
installing lighting in the future, the brightness of the space should be improved by distinguishing between night and day. A lighting plan
considering the location of lighting, level of shadow formation and contrast, reflectance of the facility, glare, color of light, floor color plan,
and material selection is needed. A facility design suitable for domestic users is also needed.

Key words - coastal passenger ship, seafarer, work space, indoor environment, wheelhouse, engineering room, color scheme
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Table 1 Summary of literature review
Research Paper
No Author Title/Issued Year Publisher
A study on the Korean
Byun, . . .
peculiarity of cruise Institute of
1 Lyang L L .
S interior design in Interior
oun
viewpoint of ship(1998) Design
A study on the
. . . Korean
Lee, Han planning of interior ]
. Institute of
2 Seok and spaces for domestic .
. . Interior
1 others service cruise .
. Design
ships(2001)
Byun, A study on Korean
3 Lyang characteristics of Institute of
Soun and design in cruise Interior
1 others lines(2003) Design
Analysis of
. Journal of
non-barrier space to
. Korean
Kim, Dong promote the uses of .
. . Society for
4 Moon and convenience facilities .
. Geospatial
2 others at passenger facilities ]
] Informatio
by the visually ]
) n Science
handicapped(2008)
Development of Journal of
assenger ship’s the
Kim, Hong b . y p .
convenience facility Society of
5 Tae and 3 | . .
installation manual for Naval
others . .
the mobility Architects
handicapped(2010) of Korea
The analysis of Color Korea
Shin, Sun | Condition of Finishing | Society of
6 Young 2 Materials used in Basic
others Commercial Ship Cabin | Design &
(2018) Art
. A study on interior Journal of
Park, Jin L .
design improvement of | Navigation
7 and 2 .
the accommodation and Port
others .
area in RO-PAX Research
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ships(2020)
A study on interior
. space improvement Korean
Park, Jin . . .
direction of coastal Institute of
8 and 2 . . .
ferry for improving Interior
others ]
passenger Design
satisfaction(2022)
The
A study on car ferry
. ) o Korean
Shin, Sun ship characteristics .
9 . . Society of
Young and residential space .
. Science &
composition(2023)
Art
Books
No Author Title/Issued Year Publisher
Byun,
Lyang Cruise ship interior .
1 . iljinsa
Soun and design(2008)
4 others
Ship habitability
Hiroshi performance: .
. Seizando
2 Kanda ergonomic research (L)
- e } " 1
(I 855 (AR o ke e g
AT EATSE) (1964)
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Table 2 Current status of coastal passenger ships through
Modernization Fund
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(2024. Jan.)
Sort Ship #1 | Ship #2 | Ship #3 | Ship #4 | Ship #5
Hyun
(New)G
. . Sung
Silver old Sunrise |Seaferry
Name ) MCT
Cloud | Stella Jeju Queen
/Operator . ) | Ocean
Hanil Hanil | HFERR | Jenuvia )
Vista
express | express Y .
Jeju
2018. 2020. 2020. 2020. 2020.
Launched
Oct. Jun. Jul. Sep. Nov.
Tonnage
20,263 | 21,989 | 15,000 | 27,391 | 20,500
(G/D
Capacity of
p 1,211 948 638 1,284 891
sseger
§ .g /343 /343 /170 /283 /300
/Vehicle
Speed(Knot) 21 24 21 24.25 21
Nokdong
—Seong
san(Clos
ed)
Uljin-gu
. Mokpo | Samche
Sailing Wando |Yeosu<>| n Hupo
. . < lonpo<Je
Route <Jeju Jeju Port~ . .
Jeju ju
Ulleung
-gun
Sadong
hang
Port
Sailing
Distance
(km/mile), | 119/74, |203/126, | 134/83, | 148/92, |180/112,
Sailing  |2h40min |5h30min |3h20min| 5h  |6h30min
Time
(h/min)
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Table 3 Seafarer for ship type

Passenger
Ship
879
11.3%

Sort Cargo Ship|Oil Tanker| Others

2,552
32.8%

1,591
20.5%

2,289
29.5%

Person
%

Table 4 Comparison ship #1 and ship #2 supported by
Modernization Fund

Sort Ship #1(2018) | Ship #2(2020) Feature
Rise
Tonnage
20,263G/T 21,989G/T |1,726G/T(7.9%
(G/T) )
. Reduce 263
Capacity of
Passeger | 1,211/343 948/343 | PASSNEEIS
. ' (21.72%)/Equal
/Vehicle
numbers
Approx. 28 Approx. 28
Pp! Pp! Equal
Seafarer seafarers / seafarers /
4 numbers/
Assigned to| 43 passengers | 33 passengers
. Reduce 10
Ship for a seafarer | for a seafarer
) ) seafarers(23%)
in charge in charge
Reduce 9
3rd Class ) ] cabins(64.3%)/
14 cabins/ 5 cabins/
Floor Type Reduce 34
] 570 passengers|216 passengers
Cabin passengers(62.
2%)
Reduce 10
2nd Class ) ) cabins(71.5%)/
14 cabins/ 4 cabins/
Floor Type Reduce 188
] 277 passengers| 89 passengers
Cabin passengers(67.
9%)
2.2 A Ik M T
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Table 5 Safety color and safety sign of KS A 3501

No

Color

Color
(Munsell)

Meaning

Red H

75R4/15

Fire Prevention Sign, Drain
System Identification, Fire
Hydrant Sign, Prohibition Sign,
Emergency Stop Button, Stop
Signal, Chemical Warning
Sign, Blasting Warning Sign,
Chemicals Sign

Orange

2.5R6/14

Sign of Danger, Piping System|
Identification, Inner Surface of
Switch Box Lid, Inner Surface
of Safety Cover of Machinery,
Side of Nozzle Gear, Danger
Range marking on Scale Plate,
Lifeboat, Life Jacket, Waterway
Sign, Ship Mooring Buoy,
Emergency Heliport, Heliport
Fuel and Mark

Yellow

25Y8/14

Warning Sign, Warning Sign
for Electric Shock, Crane,
Bumper of On-site
Locomotives,

Low Girder, Pillar that may
collide, Protruding Surface of
Floor, Edge, Ends of Floor
Surfaces, Around Hopper and
Edge of Stair Tread, Tall
Bridge,

Electric Wire Protection, Road
Barricade, Container or Place
of Use for Crushing Harmful
Substance, Warning Sign of

Home Appliances.

Green H

10G4/10

Safety Map Sign and Safety
Flag, Leading Sign, Sign
Indicating the Direction of

Emergency Exit, Sign
Indicating the Shelter Location,
Sign indicating the Direction of]
Specific Area, First Aid Sign,
First Aid kit, Sign indicating

the location and direction of aid
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station, etc.
Passage Signal, Direction

Blue W | 2.5PB3.5/10

Indicator
Signs instructing the wearing

of protective glasses, gas
measurement, repair or driving

rest area, etc.

Purple H| 25RB4/12

The outside of switch box,
warning of radioactive hazard,
workroom, storage, and

management equipment.
Text, Blue or Assistance color

Gray M N35 of Green, Road, Arrangement,

Cleanliness, Direction Indicator
Text, Assistance Color of Red

or Yellow

Black H N1

o

Rl

s
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Table 6 Meaning of safety sign KS S ISO 3864-1

Contrast )
Layout Meaning/Use
Color
Yellow Dangerous .
Potential
' I I I and places or .
warning
Black obstacles
with
hazardous
elements
T ITTE Red and | A Il)le.ZSOH No
White 15 fut-or entry
falls
- falling of
heavy
objects
m Blue and Indicates mandatory
White instructions
Green
'I I I and Indicates a safe status
White
Table 72 =2k 5+4 24 B I7i3s 2319 oAkl

of ¥k ol = ISO 1 IMO9| +4, 19 7|55 &
sto] Aol #geh= FA 7|ER A H ] Stk

Table 7 National standard graphic design in shipbuilding
sector of Korean Industrial Standards

Standard

Number

No Standards Details

Safety Sign ' I l l
(on board), Indicate restricted area or a
Safety location of firefighting
Symbols, .
equipment.
Safety Notice,
Design Y4
KS V| Location and |[ndicate the element such as
1 ISO | Use of Safety |the height of an obstacle or
24409 Signs the location of a slippery
surface.
— Part 1: Indicate a location of
Design emergency equipment or
Principle safety area.
Cited in Korean Industrial
Standards, ISO, IMO Images
Indication or Sign that carried on
5 KS V signal for deliberation by Industrial
8876 |preventing an Standards Council in
ship accident |accordance with regulations
related to the Industrial
Standardization Act
Cited in KS, ISO 7010
KS V L. .
5 IS0 Graphic sign Graphics Symbols, IEC
11192 for small ship| 60417 Graphic Symbol for
use on Equipment
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Fig. 1 Advancing Color and Receding Color
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Table 8 The proportion and distribution of the color palette

+ n

60% 30% 10%% B/W
Feature
Walls wall Pictures
. Formula
Floor Curtains and art
) ) Black or
Big and rugs Cushions . )
) ) white detail
Furniture Small Accessories
furniture
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Table 9 Cases of near miss incident and measures by

low—quality visual design

No |Case of Near Miss Incident Measure

Caused a shoulder injury
meanwhile getting up. It is
1 |because low height of Blige| Korean

Plate and Shaft when | [ndustrial

working for Blige. Standards
Caused a head injury (KS A
meanwhile bumping to 0901)

2 | Winch Drum during OS-B Use of

sweeping work in Deck |[safety color

Painting. and safety
Caused a head injury of OS sign for
during loading and warning

3 |unloading the cargo residue (25Y8/14)

into the can during sailing.

During the process of Cargo
Hold Cleaning

Use
warning
sign or

color to a
pillar
installed to
a risk of

collisions
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Fortunately low height of
can and OS wearing a safe
helmet, not occurred serious

injury to head or body.
During working, a deck

Use

master who was talking .
warning

while looking elsewhere

color at the
4 |stepped on the deck and fell

edges with
to the deck even though .
a risk of
there was no place to step .
. . falling
behind him.
A cooker missed his step Use
5 while holding a bowl with warning
two hands and going down color at the
the stair near fridge. stair edges
Caused a eye rims injury Use
6 | from a wire while quickly warning
moving in the dark. color

3.2 M ship =Etdlnt 7|zl

1) A 7He

Table 102> Z=AF tl’d M Ship2] AFeltt. M Ship< 31 <]
Tado= 20189 12490 At ow ik AFE &3
st A7) Aot AP 52 2020 99 169 Fod
A9l QEH, 202249 5¢ 13¥ #8Y AAA ZAE AlE
34

Table 10 Specification of M ship
Busan Regional Office of

Authority . .
Ocean and Fisheries
Tonnage(G/T) 9,997
Capacity of Passengers 970
Speed(Knot) 18

Sailing Route
Sailing Distance(km),

Sailing Time(h)

Busan < Jeju

313km(12h)

2) Zepd AAA S A

B Ao Ya of T AiE weky Ao 4
Neutral®] N2} 5:2H5 293 ofakE ARSSHh
=2 e SFO5~1000] 2L & Ae A
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y

NgB N9 N§ N7 N6

High Resolution

Low Resolution

Fig. 3 Brightness Chart
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Table 11 Suggestion of Wheelhouse's color planning

Dark Space Bright Space
(Brightness N5 or less)

A lot of light reaches eyes

(Brightness N6 or more)

when seeing bright places |Space looks like brighter due]

clearly and the pupil gets to the reflection of light

smaller, which is coming from outside

overstrained to eyes.
(Suggestion) Keep proper brightness and use neutral color]

to reduce visual fatigue P Green with low saturation

Table 12:= 244 AW 23 A4 A5 &8 s ¥ 27
E, upet BE A ¢

e WE Aot ol nigoz
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Table 12 Brightness color scheme of passenger ship’s
accommodation area

Interior Part Brightness Value

Ceiling 9.0

Upper Wall 9.0

Bottom Wall 6.0

Skirt 4.0

Floor 6.0
Fig. 4v zepd A3 dx o #-sho] (il 5,
1964) 7> 25 Green®] BEs 9 A2 1R AEs
1 4Ee] AEIt e G Greend AAHAT HE 25
BEE 8 JEe AYgurs 197 ojFe A
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Ceiling 2.5G9/1 Wall 2.5G8/2

Fig. 4 Wheelhouse colors according to reference

=
L

A}, Table 12, Fig.

A4 Aoz A

a. Before Brightness Color b. After Brightness Color

Scheme Scheme

c. Brightness and Color Combination

Fig. 5 Spaces with Brightness and Color Combination

3) @F =4
Fig. 6& ®¥ M Ship ZeHd H42 F 714 A4 ofelm
2o} vloln|= o] FojA] gtk

b. Color Palette
Fig. 6 Color Scheme of M Ship's Wheelhouse

Table 13 e Az gkl ofolue] Age] Hge
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59 24 A3} A7) FHg dolof sh HAYE B3}

eN
5 A WA A oA e Wt wekel )

= 1008 7o ® 113 17T o) 78 Ho R vehygth A
e 29, 257 vEb o] Wt vhere w=, S27) e
Stk 53w AEst 2o desh FEAA et
Zebd AR A7 v 2k ovke vk 7bg A
avke W, A1, A 2 ok dE w, W, W2 A
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5 eo A 10 7P Ak d=es A 1 AW 2,
vhet po® A 10 7 A S5 vk 9, WA 2 A
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Table 13 Colorimetric Values in M Ship’'s Wheelhouse

Colorimetric
Values
P
a. Ceiling | b. Ceiling
Space c. Wall d. Floor
#1 #2

L* 5.62 4.33 11.65 17.43
ax* -8.76 -1.65 14.92 66.28
b -6.13 -6.22 -18.43 -28.84

Fig 7& M Shipe] z=epa ¥}
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a. New Ship’s Wheelhouse

house

B =

b. M Ship’s Wheel

ﬂiﬂ |

c. Ceiling d. Stair

e. Machine

Fig. 7 Wheelhouse's Interior of New Ship and M Ship
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Table 14= A I3 715 A3 vl A9 ghs
i]i Uebdl Aoltl. AE, ALx, Aax, Ab*29} 7Lo]

A @ o 7FE A3k wa Ao] of| o]zl theA]
g % AT 5 dor AL A %3 FAR AL

T
st A3 ¥ & YvHKim, 2004).

= 3

A
o=
Table 14 Color Difference Calculation for CIELAB

ALx = L2% - L1x
Aax = a2+ - alx*
Abk = b2# - blx

Brightness difference
R-G difference
Y-B difference
Color difference

AE = (AL+Aa™+ADY)1/2

calculation

Fig. 8& M Ship 2] 4 Bxweh A% g 278
CIELAB °l&& #-&3ata vagh Zlojvy. Aap gk A 53t
el 5 A b iAA ARt & 4 gler E AgtelM
2 Fuos yehl A 2ol 3ol = 5 =EF 74
stk =g Ay ww A Aolrh AAl v AelaL
7‘1317} TEAY Al Ael7h glom A Spell EdR Al

AA AL AlzA ZeH WP 1, AF 25 - a/Green, ¥
JJr HhehE +a/Red A& E3skal 7]Eo] &8s M ship?]
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Fig. 8 Color Distribution, Value, and Sizes in M Ship’s

Wheelhouse
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ric
Values
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Lx -3.96 6.68 6.45
ax 492 5.56 6.59
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Fig. 10 Dark Light Environment of M Ship’s Engineering

Room
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Fig. 11 Color Distribution, Value, and Sizes in M ship’s

Engineering Room
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interview
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