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Japan has been facing the problem of a declining birthrate and an aging society,
and it is predicted that the ratio of the working population to the total population
will decrease to 54% by 2040. As a result, the labor costs are expected to increase,
and the prices of goods and services will rise. To compensate for that, the use of
robots to replace labor is desired. Large scale factories have been already
automated, but small-scale factories or non-manufacturing occupations have not
yet been automated with robot arms. One of the reasons for this is that teaching of
motion plans is required to operate the robot arm. Teaching requires specialized
knowledge of robotics, and it is necessary every time a tool is changed. In this
study, A system in which a robot directly imitates the use of a tool from a person is
proposed. This makes it possible to teach motion planning easily to non-expert
engineers.

In this study, a fast imitation learning system for a robot arm to learn the usage
of a tool is proposed. This system is based on the assumption that if the shape and
physical properties of tools are similar, then the usage of those tools will also be
similar. Deep learning is used to imitate the behavior. Therefore, the weight
parameters of the deep learning are considered to represent the usage of the tools.
So, the assumption made in this study is that if the tools are similar, the weight
parameters learned by deep learning will also have similar one. Using this
assumption, a part of learning process can be shortcut for the new tool. If similar
tool is known, the learned weight parameters of the tool with the highest
similarity as the initial value is load.

In this study, especially the broom is focused on as target to learn. Firstly, a
method to numerically calculate the similarity between two brooms is proposed.
This method is based on the 3D features and the physical features of the brooms.
Secondly, A system that can intuitively teach human actions to the robot arm is
proposed to create the training data for deep learning. Using the state of the
environment as an input, deep learning system estimates the appropriate velocity
of the robot arm tip at the next time. In the experiments, the reduction in the
number of learning iteration is verified by loading the usage of similar brooms. In
addition, the robot's ability by actually sweeping garbage is also verified and the
effectiveness of proposed method is experimentally confirmed.




