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A Questionnaire Survey for Evaluating Ride Comfort of 2 Passenger Ship (1* report)
- Relationship between ship motion and motion sickness -

by  Yuuki Tamura, Student Member

Masakazu Arima, Member

Summary

The authors carried out the experiment on ride comfort of a high-speed catamaran plying the Bay of Osaka, and proposed a new
evaluating method with a ‘ride comfort index’ RCL, introducing the concept of Weber-Fechner's law. It was demonstrated that the
resultant RCI combining effects of vertical and lateral acceleration could estimate well ride comfort of a high-speed craft. Another
experiment has also conducted on board a car ferry running across the Tsugaru-Straits in North Japan. The purpose of this study is
to verify the index by applying it to a conventional displacement-type car ferry, and to establish a method for evaluating ride quality
of passenger ships. Ship motion was measured at the navigation bridge, and a questionnaire survey was carried out so as to obtain
passengers’ physiological and psychological responses. The first report deals with a questionnaire survey for revealing the
relationship between ship motion and passengers’ subjective evaluation of ride quality. Motion sickness was quantified by indices
of “illness rating’ and ‘symptom score’. Various kinds of consideration leads to the conclusion that the resultant RCI combining
lateral and vertical motions can be a useful index for estimating ride quality of a displacement-type passenger ship as well.
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Table 1 Principal particulars of the ‘Vena’.

Ship’s name Vena

Gross Tonnage 2,290 ton

98.63 m x 17.20 m x
Length x Breadth x Depth
11.80 m

Draught loaded
Maximum number allowed

4.66 m

on board

Passenger : 456 passengers

Car: 35 lorries or 100 cars
Service speed 18.65 knot (34.5 km/h)

Fig.1 General arrangement of the ‘Vena’. Ship motion was
measured at the point M in the navigation bridge, and 6-degrees-
of-freedom of motion at the point C was calculated for evaluating
ride comfort.
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Fig2 Seikan-line crossing the Tsugaru-Straits in North Japan.
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Fig.3 Accelerometer locations and orientations for calculating
the six axes of motion at arbitrary point P .
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Fig.5 Frequency-weighting curve W defined in ISO 2631-1.
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Fig4 Acceleration time histories (a) and power spectral densities (b) for the six axes of motion of the ‘Vena’: frequency resolution

0.0049 Hz; duration 1500 seconds.
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Fig.6 A part of questionnaire sheet, ‘illness rating’ and
symptoms.
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Fig.7 Relationship between MSDV7 and illness rating.
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Fig.8 Relationship between MSDV, ; and illness rating.
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Fig.9 Relationship between RCI, qqam and illness rating.
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Fig.A1 Time histories of lateral acceleration obtained from
theoretical and approximate equations.
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