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Comparison of Human Sensibility in Driving Simulator and Roller-Coaster Simulator
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Abstract : In an experimental study, we assessed human sensibility in terms of psychophysiological
response according to change of speeds (40, 70, 100km/h) in a driving simulator and application of motion
filters (washout filter, non-washout filter) in a roller coaster simulator. For the driving and roller coaster
simulators, a group of 12 healthy men in their twenties and a group of 8 healthy men in their twenties,
respectively, participated. Participants each completed a simulator sickness questionnaire (SSQ), a subjective
assessment of sensations of pleasantness, tension, and arousal, and perception of speed. Physiological
signals were measured by 1/f fluctuation of EEG (electroencephalogram), ECG (electrocardiogram), and GSR
(galvanic skin response). These were measured pre-to-post under the experimental conditions for each
simulator. Subjective pleasantness, tension, arousal, and perception of speed and physiological responses
indicating a feeling of pleasantness by 1/f fluctuation were higher for the roller coaster simulator than those
measured for low speed driving in the driving simulator. The mean frequency of alpha band (8-13Hz) in
EEG increased with exposure to the driving simulator relative to that for the roller coaster simulator. Heart
rate variability and GSR were significantly changed between pre- and post- under each condition in the
driving and roller coaster simulators. The data suggest that subjective sensibility was elevated according to
gain of speed and variety of simulator motion, and physiological responses were activated with increased
speed.
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