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Effects of Image Quality and Representation of Somatic Sensation on Driving Feeling
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Increasing simulator sickness when performing right or left turns has become a problem in
driving simulators since a larger viewing angle was adopted. Most simulators cannot produce
actual yaw movement. Furthermore, during turns at an intersection, the image projected on the
screen is blurred so that the simulator reproduces the yaw movement as a computer graphics
image in the reverse direction of a right or left turn. In this study, we investigated how each of
two factors (reality of bodily sensation of yaw-direction and the image quality) affects
subjective evaluation and gazing behavior while making a right or left turn. The experiment
demonstrated that both bodily sensation and image quality are important factors for reducing

simulator sickness.
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Fig. 1 Test equipment

Table 1 Effects of DS simulation method

Direction of
) Effect
Type of Turning%
method Bodi ly
Prj Cab CG Sensat ion Image
Fixed Fix Fix Rev Bad Bad
Turning . .
. Rev Fix Fix Bad Good
Projectors
Both Turning Cab Com Rev Good Bad
Turning cabin | Fix Com Fix Good Good

XDirection of turning to calculated yaw angle
Prj:Projectors, Cab:Cabin, CG:ComputerGraphics
Fix:Fixed, Rev:Revrse, Com:Common
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Fig. 2 Subjective evaluation on simulator sickness (*:p<0.05)
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(b) (c)

a: Gazing a point
b: Same gaze point in scene (a)
¢ Saccadic eye movement to ahead of turn

Fig. 3 Gazing behaviour when driving an actual car nearby
an end of Corner (Sub.02, Right turn)

a: Gazing a point

b: Retention at the gazing points

¢: Saccadic eye movement back to opposite direction
with ordinary behavior

Fig. 4 Unordinary gazing behaviour nearby an end of Corner
(Sub.20, Fixed-base condition, Right turn)
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