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A Study on Moving Obstacle Avoidance by Personal
Intelligent Vehicles

350703078
Hiroki OZAKI

AT (Attentive Townvehicle) is a personal intelligent vehicle that adapts to a
person who is the passenger and an environment that surrounds the vehicle, and
is capable of omnidirectional movements. One of objectives of this research is
to enhance a technique to move automatically to a destination that the passenger
specifies in a safer way. Since the previous method decided a passing route by using
a map created in advance, it was difficult to deal with a dynamically changing
environment. Generally, in the real world, there are stable obstacles that are not
appeared in the map and moving obstacles such as humans that quickly change
their positions. So this research proposes a safe and efficient method to avoid both
stable and moving obstacles by distinguish moving objects from stable objects in a
real world environment in real time and by planning routes considering trajectories
of the moving objects.

In addition, we also propose a technique that dynamically switches a destination
approaching mode from an obstacle avoidance mode and vice versa.

Our proposed method employs four laser range sensors that are capable of ob-
taining 360 degree range data from the vehicle to the environment in a fast and
stable way. The method creates an environment map from the range data. Since
different environment maps are created at the different positions during move-
ments, we integrate several maps based on the ICP (Iterative Closest Point) al-
gorithm. Then, we generate moving vectors that characterize movable obstacles
from an integrated environment map. We also estimate a configuration space that
is a set of areas where vehicles can stay avoiding collisions with obstacles. Based
on a configuration space and moving vectors, our method decides near collision
areas and generates an avoidance trajectory. Then, the vehicle can move safely.

Finally, we evaluate our method by two types of experiments. One is that
AT decides an avoidance trajectory and actually moves the places where several
humans are walking and approaching AT by considering moving vectors. The
other is that AT also does the same thing without moving vectors.

We compare these two experiments from an aspect of distances from movable
obstacles (i.e., humans) when AT starts avoiding them. Based on this, we can
confirm that our method enables the vehicles not to step into humans’ paths and
to contribute to safe and convenient vehicle controls.
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