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Evaluation method of motion seasickness by ship motions during underway in

ilregular waves

Chan-Moon CHOI, Chang-Heon LEE’, Byung-Yeob KiM, Jang-Young AHN,
Seok-Jong KiM and Ritsuo SHIGEHIRO'

Department of Marine Industrial and Maritime Police, Jeju national university, Jeju 690-756, Korea
"Faculty of Fisheries, Kagoshima university, Kagoshima 890-0056, Japan

In order to deduce an objective evaluation method of motion seasickness incidence (MSI) by ship motions during underway
in irregular waves and to present the fundamental data of passenger comfort on the yacht and the passenger ship according
to the result, the MSI of the trainees by the questionnaires was analysed and compared with the rate of variation of salivary
«-amylase activity (VSAA) on the training ship "A-ra ho" of Jeju national university. Relationship between rate of variation (x)
by salivary «-amylase activity and motion seasickness incidence (y) was described by the equation, MSI(%) = 0.6073 x +
12.189 including the correlation coefficient (2> = 0.9853). The result obtained through the rate of variation of salivary a
-amylase activity which was the quantitative evaluation method for ship motions causing seasickness was most affected by
z-vertical acceleration and occurred within the frequency range 0.1 to 0.3Hz centered on 0.2Hz, and the simulation result
based on this finding showed the motion seasickness rate at approximately 4% lower than the rate obtained through the

survey.

Keywords: Motion seasickness incidence (MSI), Salivary a-amylase activity, Vertical acceleration, Underway, Questionnaire.
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Table 1. Principal particulars of the experimental ship M.S A-RA

Kind of ship Fishing vessel
Name of ship M.S A-RA
LO.A 68.50m

Lpp 60.00m
M.L.D breath 12.40m
Depth 7.30m

Full load draft 4.76m

Gross tonnage 990ton

Ship's draft fore 3.2m after 4.6m
Displacement 1895.78ton
Block coefficient 0.584
Midship section coefficient 0.895
Prismatic coefficient 0.652
Waterplane area coefficient 0.829
Midship section area coefficient 0.895
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Fig. 1. Block diagram of measurement system for experiment.
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Fig. 2. Equipment of measurement system for analysis of salivary
v -amylase activity.
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Table 2. Specification of a salivary amylase monitor for experimental
measurement

Item Function
Range 5 - 150 kUi
Sample volume 28 ul of whole saliva
Analysis time 30 sec.
Size Monitor 130x87x40 mm
Test - strip 120x13x6 mm
Weight of monitor 190 g

Power source CR-P2 battery x 1
1 year of battery life (3times per day use)
Commercial AC power supply 100v

Memory of data Record 100 measured results
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Table 3. Participants to questionnaire in underway during irregular wave

Number No. 1 No. 2 No. 3 No. 4
Total
Date '13.06.26 '13.07.06 '13.08.28 '13.09.06

Participant 5 25 e 57 150
(person)
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Table 4. Description of motion and sea condition between 4-voyages
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Number No. 1 No. 2 No. 3 No. 4
Date '13.06.26 '13.07.06 '13.08.28 '13.09.06
34°-44.1'N 33°-57.I'N 33°-07.8'N 33°-40.9'N
126°-14.3'E 127°-04.8'E 127°-55.2'E 126°-46.1'E
Position ~ ~ ~ ~
Sea 34°-45.9'N 33°-56.0N 33°-10.0N 33°-45.9'N
conditions 126°-16.1'E 127°-02.8'E 127°-46.5'E 126°-58.7E
Ave. wind direction ENE WSW WNW ENE
speed(m/s) 6.7 6.3 38 53
Roll Amplitude 1/3significant(deg.) 1.40 1.60 1.21 0.93
o
Dominant period(sec.) 6.90 7.41 8.00 7.50
Pitch Amplitude 1/3significant(deg.) 0.83 0.73 0.46 0.47
itc
Dominant period(sec.) 5.56 5.26 4.80 4.17
Acceleration(g) 0.1045 0.1064 0.1039 0.1047
Heave . .
Dominant period(sec.) 4.76 5.26 4.14 3.57
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Table 5. Status of participant to measure (X -amylase in anchoring and underway

Number No. 1 No. 2 No. 3 No. 4 Total
Date '13.06.26 '13.07.06 '13.08.28 '13.09.06
Participant(person) 10 15 20 60
Anchoring 23.50 19.80 24.90 65.78 33.50
AAKI
SAAGKIU/E) Underway 28.00 42.75 40.17 95.76 51.67
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Fig. 3. Mean MIS reported by participants during underway in
iregular wave.
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Fig. 4. Variation rate of salivary (r-amylase activity between
anchoring and underway.
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MSI(%) = 0.6073 x + 12.189 (R*>=09853) (1)
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VSAA = 28490 x - 2927.7 (R® = 05712)  (2)
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Table 7. Participant to questionnaire in underway during irregular wave
Number No. 1 No. 2 No. 3 No. 4
Date '13.06.26 '13.07.06 '13.08.28 '13.09.06 Average
Participant(person) 25 25 43 57
Questionnaire 28.00 92.00 48.84 42.11 52.74
MSI(%) Simulation 42.95 75.30 31.18 46.14 48.89
McCaul et al. (1976), Colwell (1989) : MSI=100d(z, )d(Z,) 27.69
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