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Seat Tilt Control to Prevent from Car Sickness

in an Autonomous Vehicle*

Kosuke Sakurai

Abstract

In the future autonomous vehicles, it is known that a passenger has more free
time to spend on their leisure activities such as reading books and watching
TV. However, since it is difficult for passengers to predict vehicles’ behavior
the number of passengers suffers from car sickness. It is considered as one factor
to make passengers discomfort. Conventionally, driver relieves car sickness by
predicting a centrifugal force from vehicle’ s behavior in a curve running. This
prediction reduces head lateral acceleration by tilting body in opposite direction
to generate a centripetal force that is opposite to the centrifugal force. Based
on this principle, studies have been made to prevent car sickness by guiding
passenger’ s body to tilt in the opposite direction to the centrifugal force by a
visual presentation or haptics. However, there are not enough haptics studies
for controlling the tilt angle and timing for each passenger for preventing car
sickness.

Therefore, we propose a control method of tilt angle and timing of active
seat that generates the centripetal force to cancel the centrifugal force based on
the principle of car sickness. In the preliminary experiment, we determine the
tilt angle and timing from the proposed method by measuring the centrifugal
force generated by curve running. In the seat tilt experiment, the driver’ s and
passenger’ s head lateral acceleration is measured by acceleration sensors. From

experimental results of 6 subjects, we classify subjects from passenger’ s head

*Master’s Thesis, Department of Information Science, Graduate School of Information Science,
Nara Institute of Science and Technology, March 13, 2019.
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lateral acceleration and verify the effectiveness of the proposed method.
This study shows the seat tilt control method based on the centrifugal force

is effective in preventing from car sickness of passengers.
Keywords:

Autonomous Vehicle Motion Sickness, Prevent from Car Sickness, Haptic Pre-

sentation, Seat Tilt Control Method
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