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Automatic Calibration Algorithm of Driver Gaze Based on Particle Filter
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Abstract  Driver’s eye gaze tracking is very important for driver behavior study and driving safety.
But non-uniform light and big rotation angle of head movement cannot make traditional eye gaze
tracking algorithm be used in real driving environment. The proposed method based on vehicle
environment and driver’s eye gaze behavior characteristic is to implement automatic calibration by
building the mapping between head pose and gaze zone. The head pose is estimated by robust
facial landmarks detection and three-dimensional geometry configuration. And the head movement
in the given state space is tracked and learned by particle filter. In order to solve the particle
impoverish and weight assignation problem of particle filter, auxiliary sampling method is used.
The experimental results show the error rate is low enough to meet the need of driver safety and

driving behavior study.
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Background

Driver’s gaze estimation plays a significant role in driver
intelligent assist system and vehicle active safety system. On
account of not need to install other devices on user’s body,
non-intrusive video-based gaze estimation method is becoming
the main trend. But traditional methods like infrared based
method, appearance based method and shape based method
meet great challenges in natural driving environment.

Head pose can be used to express sight and focus of
driver’s attention. Most recent systems demonstrated a
hybrid approach to tracking and estimate the head pose in the
study of driver’s gaze and attention. But there are still many
problems when in the face of dramatically illumination changes
and large head rotation.

Our system assumes the driver’s head pose maintains a
certain degree of stability when looking at the fixed compo-

nent inside the car and the eye gaze point doesn’t fall outside
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the field-of-view in defined head pose. Thus, the head pose
corresponding to the given gaze zone can be calculated by the
rotation angle of yaw, pitch and roll. According to driving
habits and statistics characteristics of head pose, estimation
and learning algorithms can be implemented, so the system
can automatically calibrate.
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