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Motion Sickness from Visual Motion Simulus
and Torsional Eye Movements
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Abstract  The study investigates (i) the visua motion pattern that tends to elicit motion sickness and (ii) the
correlation between subjective evaluations of the sickness and amounts of elicited eye movements. To do this, we
showed observers six different types of optic flow corresponds to virtual body movements of rotation and
tranglation along three orthogonal axes. The results showed that rotation motion along visual axis yielded the
largest subjective score of motion sickness. Moreover, we found significant correlation between the subjective
scores and extents of sustained type, but not trainsient type, of torsional eye movement produced with the visually
rotating motion.

1.

[1
(1

6 10
12
[9]
7 8
294 36
[11-14]
Eni ent
Sensory Conflict
Vision < Vestibular
Visual characteristic
luminance, contrast, area
Predictability froi Periodicity and/or
visual motion contintity
Imagecontext ' G Geographic formeétc.
&3
[5] =}
(6] [5] 7 (8]

Frysdogcd T Rydrophysc
Sickness

Fig.1 Schematic model of developmental mechanism of
motion sickness.
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Fig. 2 Virtual environment for presenting visual stimulus
motion. The visual motion simulated that observers were
translated or rotated along one of three axes.
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Tablel Conditions of simulated reciprocal translation of
body movement along each of three axes

Interaural axis Vertical axis Heading axis
Amplitude | Frequency | Amplitude | Frequency | Amplitude Frequency

1.25 3.000 1.25 3.000 2.50 6.000
2.50 1.500 2.50 1.500 5.00] 3.000/(1.500)
5.00 0.750 5.00 0.750 10.0 1.500
10.0 0.375 10.0 0.375 20.0 0.750
20.0 0.188 20.0 0.188 20.0 1.500
40.0 0.094 40.0 0.094 40.0 1.500

80.0 1.500

Table2 Conditions of simulated rotation of body
movement along each of three axes
Interaural | Vertical | Heading

3.75 3.75 15.0
7.50 7.50 30.0
15.0 15.0 60.0

Table3 Eleven scales of subjective scores
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Fig. 3 Subjective score of motion sickness for simulating
one of six different types of body movement.
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Fig. 4 Subjective score of motion sickness for smulating
two combinations of six different types of body movement.
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Fig. 5 Sample data of torsional eye movement. There were two types
of responses, which were quantified in different manners.
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Fig. 6 Correlation between subjective score of motion sickness and torsional eye movement index of
(a) sustained response and (b) transient response.
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