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In recent years, both the number of traffic accidents and the number of
traffic fatalities in Japan have been declining, however a safe traffic society
has not yet been realized. In particular, it is necessary to take measures
against vehicle-to-pedestrian accidents, which account for more than half of
the traffic fatalities in Japan. Against the background, AEB (Automatic
Emergency Braking) with pedestrian detection are being developed and
popularized. However, the current system has a limited effect on unexpected
situations such as sudden darting out of pedestrians from blind spots behind
parked vehicle intersections with poor visibility. If pedestrian accidents in such
risk situations can be avoided and collision damage can be mitigated, it will
lead to a reduction in the number of fatalities in traffic accidents. Therefore,
in this study, in order to realize a "risk predictive driving support system" that
engineeringly realizes foreseeing driving, which is a rational driving strategy
performed by experienced drivers in risk situations, the research on driver
behavior analysis, quantification of risk indicators, generation of safe driving
trajectory, and application of driving support systems have been conducted.




First, in order to comprehend desirable driving (driving as a support target)
in risk situations, we analyzed driving behavior of a driving-school instructor
and interviewed rules regarding safe driving. As a result, it was clarified that
the experienced driver takes a certain driving behavior pattern depending on
the road environment for foreseeing driving in the risk situations. In addition,
from the interviews with the instructor, we obtained the driving rule "I keep in
mind the speed and distance to stop when something darts out", which leads
to the basic idea of quantifying the risk index.

Next, in order to comprehend unsafe driving behavior in risk situation, we
collected the driving data of the normal drivers in passing-parked-vehicle
scene and analyzed driving behaviors. As a result, we found that some unsafe
drivers pass by the parked vehicle at higher speed due to the insufficient
deceleration caused by accelerator-off delay and the accelerator off failure. For
these unsafe behaviors, we proposed a driving support design that uses haptic
feedback and automatic deceleration.

We have proposed a risk index that can quantify the degree of unsafe
driving. The collision velocity with activation of AEB for a virtual darting out
pedestrian from a blind spot was used as a risk index. In addition, using the
proposed risk index, we estimated and visualized the risk while driving in a
risk situation.

Furthermore, we have proposed an evaluation function (risk field) that
evaluates the risk of driving in risk situations and used it to generate a safe
driving trajectory to verify the validity of the proposed risk index. We can
generate a driving trajectory using a risk field, and a generated trajectory was
similar to the safe driving trajectory of an experienced driver.

Finally, using the proposed risk index, we constructed a risk estimation
system in a-pedestrian-passing scene, and verified the system application
feasibility of the proposed risk index. We were able to estimate the risk using
the vehicle information, camera information, and LiDAR information of the
actual driving data collected by FOT (Field Operational Test).

In conclusion, we have developed a risk index in a risk situation based on
a rational idea (collision velocity with AEB activation) and have verified the
applicability to a system that supports unsafe driving. We believe that we have
contributed to the realization of a risk-predictive driving support system that
reduces pedestrian accidents in risk situations that cannot be saved by
conventional ADAS.




