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ABSTRACT

Objective: The aim of this study is to provide a current knowledge of the multiple issues regarding motion effects on crew
performance. Background: The motions of the ship may create motion sickness, nausea and vomit. Also, these motions also
disturb the balance of crew members, increase the energy expenditure of crew for shipboard work, and result in increased
levels of injury and fatigue. However, the motion effects of the ship on crew performance has not been thoroughly investigated.
Method: Participants(N=10) were engaged in an experiment in 2 experimental environments(training ship and ship handling
simulator) and 2 navigational conditions(day and night). The COP(Center of Pressure) data were recorded as an objective
measure of postural balance control and the SSQ(Simulator Sickness Questionnaire) was used as a subjective measure of
sickness. Results: The results showed that COP has a no significant difference based on experimental environments, but
significant effect on SSQ. Conclusion: During the virtual simulator navigation, subjects showed significant SSQ level
changes, which included decreased SSQ data. But, there is no significant difference of COP between training ship and ship
handling simulator. Application: The results of this study could be applied to the next generation of ship design to decrease
effect of motion at sea and to increase performance of ship crew.
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Figure 2. Effects of ship motion on crew and passenger
(Gong, 2004)
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Table 1. ANOVA analysis for COP
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Table 3. Approaches to preventing or mitigating adverse effects
of ship motion on crew(Bittner & Guignard 1985)

Approaches Methods

1. Hull design

Ship arrangements

. Operation and maintenance of machinery

A. Ship design and and equipment

systems engineering 4. Motion attenuation devices(e.g., fins)

5. Vibration isolation and damping
treatments

6. Isolation of special stations

W

. Arrangement and design of crew space
. Location and orientation of crew stations

1

2
B. Human factors i Work and task design
5

engincering . Display/ control design and placement

. Optimization of ship environmental
factors
6. Individual anti-vibration devices

1. Optimization of work/rest and

duty/leave cycles
. 2. Habituation and oscillatory motion
C. Enhancing natural .. y
. training
human resistance to . L .
. 3. Specific task training in motion
motion effects .
environment

4. Crew selection
5. Provision of adequate sleep
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Table 3. Approaches to preventing or mitigating adverse
effects of ship motion on crew (Bittner & Guignard 1985)
(Continued)

Approaches Methods

1. Optimization of crew fitness and morale

2. Optimization of the immediate
physiologic state

3. Medication

D. Moditying adverse
physiological reactions
to motion

1. Strategic and tactical planning to
minimize routing through rough motion

E. Operation solutions areas

2. Tactical maneuvering compromises of
speed, heading and stopping time at sea
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