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Estimation of a three-dimensional gaze point
based on stereo reconstruction of outside and
viewing direction of the driver

KeNJI TAKAGI T HARUKTI KawaNAKAT! and Kot Ocurif!

For the driving support system adaptive to a driver state, it is beneficial
to recognize the driver’s useful field of view while driving. However, the pre-
vious measurement methods require several reacting operations of the driver
and allow only two-dimentional field of view. So it is difficult to measure
three-dimentional perceptual space, which includes the depth information, in
real-time. Therefore, as the first step, we aim to obtain three-dimentional gaze
points in order to measure an effective visual space while driving. In this paper,
we proposed a estimation method of the gaze points and a calibration method
of vehicle-mounted cameras, which are placed in and out of the vehicle. The
estimation is based on a relation between a viewing direction from the driver’s
face image and a spatial configuration outside the vehicle by using stereo re-
construction. Finally, we demonstrated its effectiveness by experiments.
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Fig.1 Appearance of the installation of both stereo cameras
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Fig.2 Image of the vehicle exterior
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Fig.3 Image of the driver’s face
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Fig.4 Relation between each camera coordinate system
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Fig.5 Three-dimensional estimation of a gaze point
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Fig.7 Appearance of the outword directed
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Fig.6 Driving Simulator
cameras installation
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Fig.8 Cross pattern and gaze point
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Fig.9 Schematic of the cross pattern
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Fig.12 Evaluation of horizontal distance
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Fig. 13 Evaluation of vertical distance
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Table 1 Distance evaluation between before and

after transformation
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Fig. 14 Result of three-dimentional estimation of evalution points
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