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This thesis describes the following topics in order to develop the autonomous driving system and

driver assistance system.

1. Hazard anticipatory driver assistance system in unsignalized intersection

2. Development of motion prediction method in the scenario pedestrian avoiding parked vehicle

3. Development of motion prediction method in the scenario cyclist overtaking other pedestrian or
cyclist

4.  Evaluation of the autonomous braking system based on motion prediction

The ratio of Japanese fatal traffic accident of pedestrian and cyclist is higher than in other countries.
Though the collision avoidance system has been realized, it reaches its limit under the situation that
pedestrian walks toward a parked vehicle and the situation that a cyclist runs towards a pedestrian or
another cyclist as the prediction is conducted based on the current position and velocity of pedestrian
or cyclist within a finite time horizon. In addition, it is necessary to predict the hazard that pedestrian
darts out from the blind spot in unsignalized intersection. If these action of pedestrian and cyclist can
be predicted before, the vehicle maneuver to avoid collision with pedestrian and cyclist can be
executed in advance without activating harsh braking.

The process of autonomous driving system and driver assistance system is composed of 3 actions,
recognition, risk assessment and operation. This paper focused on risk assessment. In order to
enhance the ability to avoid the collision in 3 different scenario, hazard anticipatory motion prediction
in unsignalized intersection, motion prediction for pedestrian avoiding a parked vehicle and motion
prediction for cyclist overtaking pedestrian or another cyclist. These 3 situations are selected by
analyzing driver behavior of driving instructor and operating traffic survey.

At first, the reference velocity model for unsignalized intersection based on actual expert driver
behavior analysis is constructed by using risk potential field. In addition, the motion prediction model
for pedestrian avoiding a parked vehicle and cyclist overtaking others are constructed by measuring
and analyzing the trajectories of pedestrians and cyclists. The trajectories of cyclists overtakes a
pedestrian and a slower cyclist is measured to find the characteristics in overtake action. Motion
prediction model of cyclist based on potential field is constructed by considering the trajectory
analysis. The effectiveness of the proposed prediction model in the target scenario is verified by
comparing the measured trajectory with the calculated data based on 1st order prediction and the
proposed method. Finally, the effectiveness of auntonomous deceleration system based on motion
prediction method is confirmed by simulation.




