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Changing Driver's Sensation of Speed Applying Vection Caused by Flickering Boards Placed
on Sides of Road
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Abstract We propose a method for presenting visual stimuli to change a driver's sensation of speed on a free-
way: utilizing vection, one of the perceptual properties needed for self-motion and show that this method can be
used on a freeway with CG simulation movies. Furthermore we investigated the relationship between the velocity
of vection-inducing stimuli and the sensation of speed. Our study consists of three experiments. In all experiments,
the simulated freeway 3D movies were presented on a wide hemisphere screen and the magnitude of the observ-
er's sensation of speed was measured. Vection-inducing stimuli were produced by flickering in the boards on both
sides of the freeway. This flickering vielded apparent motion. We set the speed of the vection-inducing stimuli and
that of the driver's car as experimental variables. The observer compared two movies consecutively presented
with different conditions and selected the one that gave a sensation of faster speed. The observer's sensation of
speed increased linearly with the speed of vection-inducing stimuli, Our study suggests that controlling the speed
of vection-inducing stimuli could enable the driver's sensation of speed to be manipulated in real freeways.
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One scene used in the simulation movie. The vection inducing stim-

uli were produced by flickering boards, every five items, placed in a
5 m step on the both sides of a freeway. In the figure the nearest
and every five boards are lit. This simulation movie was used in
experiments 1, 2 and 3.
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The presenting order of simulation movies in a trial. The simulated freeway road consists of three continuous zones, the adaptation zone, the first test

zone and the second test zone. The adaptation zone is presented for 30 s and each of the test zones is presented for 20 s. Traffic-light objects are

placed at the start points of each test zone.
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Means of selected numbers over observers for each vection induc-

ing stimulus condition (Experiment 1). (a) Daytime condition, (b)
Nighttime condition. The driving speeds 80 km/h and 120 km/h are
presented with the white and black bars.
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The interval scales for each vection inducing stimulus condition

(Experiment 1). (a) Daytime condition, (b) Nighttime condition.
The vection inducing stimulus conditions are arranged in the small-
er order of their scales. The scale value is the standard value 0 at
the driving speed of 80 km/h and the vection inducing stimulus
speed of 60 km/h.
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The interval scales for each vection inducing stimulus condition
(Experiment 2). The daytime condition was used. The vection
inducing stimulus conditions are arranged in the smaller order of
their scales. The scale value is the standard value 0 at the driving
speed of 80 km/h and no vection inducing stimulus condition.
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The interval scales for vection inducing stimulus of 240 km/h
(Experiment 3). The scale value is the standard value 0 at the
vection inducing stimulus of 120 km/h in each driving speed condi-
tion.
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The interval scale as a function of velocity of vection inducing stim-

ulus. The results in Experiment 3 are shown in addition to those in
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speed conditions of 80 km/h and 120 km/h, respectively. The solid
lines in the figure are regression lines to be fitted to the data points.
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