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Abstract

In recent years, with improvement of robot performance, autonomous mobile robots
have been given variety of tasks. There are some cases where desired behaviors cannot
be realized according to the complexity of environment. Even in such cases, it is possible
for a robot to achieve some behaviors by controlling by expert.

In this research, considering operation of expert persons as teaching signals, we pro-
posed a method to acquire and analyze their operating characteristics by using CMAC
learning algorithm.CMAC is a kind of neural network. Although the learning speed is
fast, there is still a problem for CMAC learning algorithm that it outputs the learning
results, called CMAC map, in numerical data which is difficult to be understood. There-
fore, fuzzy neural network (FNN) is used to extract fuzzy rules from CMAC map, which
can adjust the singleton value by neural network and learn fuzzy rules automatically.
The operating characteristics are analyzed by comparing the extracted fuzzy rules and
CMAC maps.

In order to verify the effectiveness of this method, we used quad copter, which is
commercially available, as a learning object. In this research, operator’s control is
based on the image of the front camera mounted on the quad copter.Then, learning is
performed by using multiple self-state variables obtained from quad copter as teaching
signal for CMAC learning. Experiments indicated that operating characteristics of expert
persons can be obtained from characteristic appearing in the CMAC map and fuzzy rules
by using proposed method.
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