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Abstract : Seasickness not only makes persons on board vessels to vomit but also causes vertigo, headache, sleepiness, fatigue, lethargy and other
discomforts. This ailment leads to disturbance of biorhythm and decline of perception which would eventually cause reduction of situational awareness
among ship’s operators that leads to marine accident. This study is about the sensitivity of people onboard ships to seasickness and focused on deck
or navigation officer cadets(apprentice officers) and engine officer cadets(apprentice engineers) who have no previous experiences on board. It is
conducted by using motion sensor that can measure ship's X, Y, Z-axis motions and through the questionnaire survey, and evaluated each students’
degree of seasickness symptoms. Through this study, in same circumstance, we have known that there are different degrees of motion sickness for
wheel house worker and engine room worker, It also confirmed that seasickness have high relationship with degree of hull motion and also, with
cycle of hull motion. In addition, we have confirmed that Z-axis hull movement has higher relationship with seasickness than X-axis and Y-axis hull
movements. This study aims to initiate additional researches about X-axis and Y-axis of the ship’s motion which it expects to greatly enhance safety

of wheelhouse and engine room personnel, ship's livability and comfortable sailing.

Key Words : Sea sickness, Ship's motion, Period of ship’s motion, Ship's motion monitoring system, Boarding comfort

M= AeBe @ o2 AA AFESEIZ SV, Suging
Swaying, Heaving, Rolling, Pitching, Yawing®. 2 &3}l $)
Aute sk Age] Wil X, Y, 7% waow o)E w 5 U olEd AAREE Ay o] gz Wk opyEt
AdsE, AATF2E sHEe St S mAA @

=8 st AAeES AT ool A Wu] §u ¥
* First Author : kdb@mmu.ac.kr, 061-240-7452 = 55l er I8 _L} ol Al n
* Corresponding Author : kim60091@mmu.ac.kr, 061-240-7462 204, o8 7E, #dE At 75 doA SR

_42_



Standardization :
ﬂ] & oJ3ke-
MSI)Q} 5

: M) NEE Eo‘é}oﬂ

Incidence :

= ;7IAK

of =Ee Fep s HAe] TR 4 44
o g AH T AT RANE tgoE HES B4

?_

WA & (Vomiting Incidence Rate : VIR)Z} TFES/FA| G
A

(Vomiting Symptom Rate : VSR) AF&3}a1, A A& A 57
H| S o] -&3}o] X, Y, Z5°l A AALE s ASsEth
AR AALE AS A oz A £53) Hole)
AR, FEP A 18 2] el 1
g MRS e

N
MO
ok

o7

2.1 0| Fg Aol

dr)o] §3F 1S AsheE oy o2 5 -5 (sensory
conflict)©] 23} A &4 A (postural instability)©] &°] o 3F
Z o]t}
1) Aol

A7 AZE A7, 2, A 2 5 2 Al
FTHH R UE £48 VM e AAAE T3 5F
do=zy shvtel ¥ AZH AAS sl =l ol
Az, A7, Az, ARz o Ez el AA AE
oAl A AEe g E2A W wol ¥HE S ofr]s
3 An s w7 A $t} 3D 9stE BAY duERFAE
ol e & wo] Hrzhs =7]= o] frE o] Eo] A3}
3L A THHan and Kim, 2011).
2) AA|EIAG Ao =

AAEF Aol 22 A9 V|2 A 2A AAE

BA71= Aoletal sk 7Hg
o7l AW Esde A
A A LS
a2 A 9
Hog AAE AF
(Han and Kim, 2011).

[o5

f

® oo o ol 2
,:L (o ot

2.2 WA Npt 24
Wule} A FWEE SAoRE o4 TE, Fud o

W] 2ol ik A

=, 212 @ Zo] Qlt}(Jeong, 2010). Table 1S w8} 37 &
e = 4S5 YERd Aot} Golding(1998) MSSQ(Motion

Sickness Susceptibility Questionnaire)?} =34 2 I (subjective

oj-gsto] Wv S s Hrtsklth

scale) =

Table 1. Diagnostic elements of motion sickness

Item Diagnostic elements

Epigastric discomfort

Epigastric awareness Nausea

Vomiting
Pallor

Cold sweating
Dry mouth
Headache

Dizziness

Skin sings

Central nervous system -
Drowsiness

features -
Eye strain

Apathy
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Fig. 1. Weighting values of vertical acceleration components

depending on frequencies(ISO 2631, 1997).
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Fig. 2. Configuration of ship's motion monitoring system.
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Zoun Ad7|7F F Mulel E-FE 12m(An] 33}, GMS  Table 3. Principal specification of motion sensor
14 m3A o). A (Metacenter)®] 912+ Keelll A 7.6 m§l Model IMU-108
Maker SMC Ltd., Denmark
Table 2. Principal dimensions of T/S 'Saenuri' Measurerment Roll, Pich, Acc. X, Y, Z, Heave
Ship's type Training ship Angle accuracy static 0.02° RMS
Gross tonnage / Displacement 4,701 tons / 4,600 tons Angle accuracy dynamic  0.03° RMS
Length overall / Breadth 103m / 15.6 m Resolution angle 0.001°
Drafi(Midship) 54m Resolution heave 0.01 m
Trim / GM 1.2 m(by the stern) / 1.4m Angle range Roll/Pich +30°
Heave range +10m
32 8 gHl H Y Heave accuracy Scm or 5%
1) AAF A S Acceleration accuracy 0.01 nvs> RMS
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Fig. 4. IMU sensor, wheel house and ECR location.
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Table 4. Schedule of the experiment

Route  Date / Time(LT) Departure — Arrival

Leg 1 16th 08:00-17th 04:00 Mokpo—Qingdao

Leg 2 22nd 10:00-23rd 08:00 Qingdao—Jodo anchorage
Leg 3 26th 15:00-27th 04:00 Jodo anchorage—Nagasaki
Leg 4  30th 16:00-31st 10:00  Nagasaki—Mokpo

Table 5. Wind and sea state during the experiment

Date Wind Sea state Incidence
Dir. Scale* Dir. Scale*  angle(o'c*)

16th N 6 N 5 1-2

17th N 3 N 3 1-2

22nd NW 3 N 3 7-8

23rd W 3 NW 3 7-8

26th NW 5 NW 4 7-8

27th NW 3 NW 3 7-8

30th NW 3 NW 3 1-2

31st NW 3 NW 3 1-2
*Scale : Beaufort scale *o'c : O'clock
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Table 6. Motion sickness susceptibility questionnaire

Symptoms Score
Epigastric discomfort

Nausea

Pallor

Cold sweating

Dry mouth

Headache

Dizziness

Drowsiness
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Eye strain
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Apathy 3

4 : Very much so 3 : Moderately
2 : Slightly 1 : Not at all
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Table 7. Measurement Results
I T
Date = ® % hr
16th 10:00 0.1 02 04 0.6 23 21 20 64 95
16th 14:00 04 03 0.6 06 19 12 1.6 62 9.8
16th 18:00 05 01 05 05 1.2 09 18 63 104
16th 22:00 04 0.1 06 05 05 03 22 80 113
17th 02:00 0.1 0.1 03 04 03 04 12 95 108
22nd 14:00 0.1 00 03 03 04 06 27 7.7 111
22nd 18:00 0.1 0.1 03 04 06 0.7 18 76 121
22nd 22:00 0.1 02 03 05 06 07 18 7.7 108
23rd 02:00 0.0 01 03 05 05 0.7 1.8 7.6 10.8
23rd 06:00 0.1 00 04 03 03 04 1.8 82 133
26th 18:00 00 0.0 03 03 0.6 06 25 7.1 132
26th 22:00 00 03 03 05 11 08 25 63 123
27th 02:00 00 0.0 03 03 0.6 07 3.0 83 126
30th 18:00 0.0 00 02 03 02 0.1 14 94 147
30th 22:00 00 00 02 03 02 0.1 25 102 127
31st 02:00 00 0.0 02 03 02 01 21 109 145
31st 06:00 0.0 0.0 02 03 01 01 34 89 175
*A/O : Apprentice officer
*A/E : Apprentice engineer
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Fig. 6. Ship’s motion during the experiment.
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Table 8. Correlations among heaving, Pitching, Rolling, heaving
period, rolling period about VIR

Item A B C D E F
A 1.00
B 0.63 1.00
C 0.45 0.94 1.00
D -035  -0.20 -0.17 1.00
E -0.62  -0.76 -0.75 0.05 1.00
F -0.61  -0.65 -0.69 0.49 0.58 1.00

A : VIR(Ave. A/O and A/E)
C : Pitching(°)
E : Heaving period(s)

B : Heaving(m)
D : Rolling(®)
F : Rolling period(s)

Table 9. Correlations among heaving, Pitching, Rolling, heaving
period, rolling period about VSR

Item A B C D E F
A 1.00
B 0.75 1.00
C 0.65 0.94 1.00
D -0.38  -020  -0.17 1.00
E -0.71  -0.76  -0.75 0.05 1.00
F -0.74  -0.65 -0.69 0.49 0.58 1.00
A : VSR(Ave. A/O and A/E) B : Heaving(m)
C : Pitching(°) D : Rolling(°)
E : Heaving period(s) F : Rolling period(s)
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