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Improvement passenger comfort of an autonomous vehicle using augmented reality
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Abstract: This paper introduces our trial to investigate relationship between augmented reality display and sense of comfort of a passenger of an
autonomous vehicle using an omnidirectional video display system. An omnidirectional camera is located at passenger seat of a moving vehicle and captures
omnidirectional scenes from the vehicle. A virtual environment is reconstructed in a computer, specifically, a spherical CG model placed in the virtual space
and a panorama video generated from the omnidirectional video is mapped on it. A virtual camera that captures an observer’s view is set at the center of the
CG-sphere. The orientation of the virtual camera is set with referring the orientation of the observer’s view, which is acquired by an inertia sensor of
head-mounted-display (HMD) so that the observer can look around the omnidirectional scene. We operate the vehicle speed in the virtual space by changing
the video-replay-speed in our developed system. We conduct on some experiments to investigate the relationship between augmented reality display and the
sense of security by superimposing the virtual pattern generated based on the vehicle information recorded at the time of shooting the video on the display
video.
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Figure 1  Avirtual on-board system of an autonomous vehicle.
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Figure 3 Relative position between vehicle and virtual pattern.
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Figure 5 An example of a generated virtual pattern (left) and
an overhead view on which the trajectory of the vehicle is
depicted (right).
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Figure 9 A positional relationship between a subject, an
electric cart and a large screen.
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Figure 10 Sense of discomfort of subjects for each combination of parameters on the basis of time change.
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