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Development of Gaze Detection Technology toward Driver's State Estimation
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In recent years, the development of advanced safety support systems and autonomous driving systems with the

accelerator/brake/steering control for automobiles has been promoted. In the autonomous driving systems, in the event that
the autonomous driving cannot be continued when an abnormal condition occurs, it is necessary to switch a subject of
driving from the autonomous driving system to a driver. If the driver is not ready to drive an automobile when switching the
subject of driving, there is a possibility of falling into a very dangerous state. Therefore, it is necessary for the system to always
monitor a driver's state.

Accordingly, we considered a method of utilizing information on a driver's gaze in order to monitor the driver's state, and
have developed a method of detecting a gaze direction by processing camera images of a driver's face region. In the in-vehicle
environment, there was a problem in that the external scenery or light is reflected on glasses as an image, whereby exerting an
adverse effect on the detection performance. With respect to this problem, we have established the gaze detection algorithm
which improves the robustness during vehicle traveling, by accumulating and utilizing data on luminance information within
a region in which the external scenery or light is reflected.
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Fig.3 Gaze Distributions during Traveling on Expressway (for 30 Seconds)
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Fig.6 6 Gaze Detection Mechanism Using Point Light Source
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Fig.8 Positional Relationships between Pupil and Cornea Reflection
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Fig.10 Luminance Changes of Eye Region Due to Reflections on Glasses
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Fig.11 Pupil Estimation when Reflected on One Eye
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Fig.12 Pupil Detection when Reflections Occur
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