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Abstract

In the Make Brain Project, groups are working on building a new artificial intelligence

that incorporates the mechanisms of the brain. Our group aimed to apply reinforcement
learning to automatic driving. In reinforcement learning, an agent learns behaviors to
maximize rewards set as objectives in the environment through trial and error. This
makes it possible to respond to unknown environments and to learn with less data.
Reinforcement learning is also considered highly practical in automatic driving, where
the driver must detect and judge ever-changing conditions while driving. The role of
Al in automatic driving can be categorized into three functions: cognition, judgment,
and control. Rule-based programs that do not use AI must be programmed to assume
all possible situations that may occur. However, it is difficult to program rule-based
programs for automatic driving because of the wide variety of situations that must be
assumed, such as the appearance of animals and avoidance of falling objects in addition
to other vehicles and pedestrians. Therefore, by preparing a simulation environment and
data on driving situations that may actually occur and using reinforcement learning for
the cognition algorithm, judgment and control can be trained simultaneously to drive
safely in a variety of situations. Specifically, we aim to realize an Al car that can make
appropriate action decisions based on observed information. In the activities of the
first semester, the group advanced learning about object detection and reinforcement
learning. We also procured radio-controlled cars, Jetson Nano [1], and a GPU-equipped
PC necessary for the creation of the AI car and assembled a radio-controlled car. In
the second semester, we built a simulation environment using Unity, C #, and Python
on a GPU-equipped PC. The simulation environment was built using Unity, C #, and
Python on a GPU-equipped PC, and simulations were conducted.

Keyword  Automatic Driving, Object Detection, Reinforcement Learning, Jetson
Nano
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