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A Study on Safe and Automatic Driving System of a
Personal Intelligent Vehicle by Cooperation with a Small
Unmanned Vehicle

351103236
WATANABE Ken

We are conducting a research project of a personal intelligent vehicle called AT
(Attentive Townvehicle). AT has a function of automatic driving to the destination
that its passenger specified. During automatic driving, it is difficult for AT to avoid
moving obstacles that are approaching it from dead areas of its sensors. Therefore,
we decided to solve the problem by extending sensing areas of AT by using a Small
Unmanned Vehicle (SUV). SUV is capable of discovery of places where there are
some dead areas of AT on the way to its destination. SUV autonomously moves
toward the places and probes circumstances around there as a substitute of AT.
Based on the above the mechanism, we developed a method of automatic safe
transportation. The method is composed of the following five technologies:

e Mapping Method of making maps (called environmental maps) for vehi-
cles to understand the physical environment

e Localization Method of estimation of vehicles’ location and orientation
based on the environmental maps

e Automatic driving Method of making appropriate routes toward vehi-
cles’ destinations and control them to travel according to the route

e Moving obstacle detection Method of detecting moving obstacles ap-
peared in vehicles’ sensing areas

e Cautious area detection Method of detecting places where there are
some dead areas of vehicles on the way to their destinations

Furthermore, we developed a simulator for evaluation of the proposed methods
by performing a large scale experiments. We built virtual moving obstacles (simu-
lated humans), AT, and SUV in the simulator, so that the simulator can simulate
various situations of collisions almost equivalent to those in the real world. We
verified the following three hypotheses by long-term simulations:

Hypothesis 1: By cooperating with SUV, AT can detect moving obstacles earlier
than alone and can avoid dangerous situations more easily.

Hypothesis 2: Vehicles generally collide with moving obstacles inside or around
cautious areas.

Hypothesis 3: Cooperation with SUV enables AT to run more safely than alone
and run efficiently as if AT is unconscious of obstacles.

About Hypothesis 1, experimentation revealed that AT cooperated with SUV
could detect moving obstacles 3.3 seconds earlier than AT without SUV. About
Hypothesis 2, experimentation revealed that 91.0% collisions with moving obsta-
cles occurred inside or around the detected cautious areas. About Hypothesis 3,
experimentation revealed that cooperation with SUV enabled AT running at a
speed between 0.5m/sec and 1.4m/sec to run safely with the almost same speed
as that in the case when AT is unconscious of obstacles.
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