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Implementation of Ubiquitous Q-learning Engine
with Q-table Generation Mechanism
by User’s Instructions and Data Communication

RyoTA OKADA,"® KIYOHARU TAGAWATt
and MASAHIKO TSUKAMOTO/t

Recently, various small devices have been developed for realizing ubiquitous computing en-
vironments. However, conventional small devices are not sufficiently support adaptation of
their functions to the changes of environments and users’ tastes. In this paper, a ubiquitous
Q-learning engine is proposed as a small device that has a learning function. First of all, the
requirements for a ubiquitous Q-learning engine are described. Then, a new learning algo-
rithm is proposed for the ubiquitous Q-learning engine. The proposed learning algorithm is a
revised version of the Q-learning, i.e., a typical reinforcement-learning algorithm, added some
unique functions, namely the user’s instruction function, the Q-table’s exchange function with
the network communication, and so on. Furthermore, we show our design and implementa-
tion of the ubiquitous Q-learning engine by using a microcontroller. Finally, the ubiquitous
Q-learning engine is applied to the speed control of an air-conditioning fan fixed in clothes,
and the usefulness of the ubiquitous Q-learning engine is verified through several experiments.
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Fig.1 Structure of Q-learning engine.
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(size: approx. 5cmXx5cm).
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s6 22<T <24 | s1q | 38T <40
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Fig.9 Sensory inspection of Q-learning engine.
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Table 5 Result of sensory inspection.
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Table 6 Result of analysis of variance.
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