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Development of integrated algorithm of fuzzy clustering with entropy maximization
and annealing
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By applying deterministic annealing to FCM maximized with Tsallis entropy, a

DA-FCM algorithm has been developed. One of the challenges of this method is to determine an appropriate
initial annealing temperature and a q value, according to the data distribution. Quantitative
relationships between the temperature and q are examined, and it is confirmed that the temperature should
be inversely proportional to q. Based on this result, a g reduction algorithm is developed in which q is
defined as an inverse of a decreasing pseudo-temperature. Experiments are performed, and it was confirmed
that, in many cases, appropriate g value is determined automatically from the temperature. Furthermore,
the proposed methods improve the accuracy of classification and are superior to the conventional method.
Characteristics of FCM combined with entropy maximization and annealing methods are also examined, and
dependencies of shapes of membership functions according to the temperature are clarified.
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