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ABSTRACT

At present, reinforcement learning is the most prominent learning method
used when controlling an actual robot. A robot receives environmental
information from its sensors as inputs and as outputs performs suitable actions.
A robot needs to learn the relation between each input and output. A robot
learns proper actions based on a learning space. The learning space consists of
an input axis, an output axis, and an evaluation axis. When the number of
sensors increases, the learning space expands and as a result, the time taken by
a robot to learn a task increases.

The objective of this paper is to overcome this problem. If we reduce the
learning space, the learning performance will also reduce. Therefore, I focus on
reducing the learning time while keeping the learning space large. To achieve
this, I follow two approaches. The first approach involves communicating with
other robots, and gathering data for learning. Typically, a robot uses only the
data it collects for learning. If the learning space is large, the time required by a
robot to collect sufficient data increases. By using data collected from other
robots, I attempt to accelerate the speed of learning. In Chapter 3, I examined
an assumption with regard to the negative impact certain collected information
could have on the robot. To this end, in Chapter 4, I propose a system in which a
robot, when performing a task, selects only those robots that have profitable
information. The second approach involves compressing the learning space by
only considering sensors necessary to perform a task. Based on the task, some
sensors are important and some are unimportant. By dynamic compression as

per the task, I attempt to effectively accelerate the speed of learning. In



Chapters 5 and 6, I propose a method by which a robot statistically identifies
important sensors through interaction with the environment.

In each chapter, I apply the proposed methods to the path planning problem.
Two kinds of environment are used, maze and open space field. Experiments are
performed using a computer simulation and an actual robot. In each case, I
compare the proposed method with reinforcement learning and show the

improvement of the learning speed with the high performance.
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