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Frequency response Cole-Cole plots were derived for each condition, based on
temperature and degradation (number of cycles). System identification was performed on the
frequency responses obtained for each condition using the fractional-order differential model
derived previously. The analysis revealed parameters with low sensitivity to temperature and high
sensitivity to degradation.

A simple method for calculating the response of a fractional factorial system to a system with
exogenous inputs has been developed, and simulations and comparisons between the control response
based on a model of a fractional factorial system and experimental values can now be verified. These
results have been presented at domestic and international conferences on automatic control. We were
able to show examples of applications of fractional factorial systems to modeling and control of
electrochemical systems, especially Li-ion rechargeable batteries in this study.
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