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State Estimation of Lithium-ion Battery
by Adaptive Observer for Fractional Calculus System

«T. Takamatsu and H. Ohmori (Keio University)

Abstract— The complicated dynamics of lithium-ion battery can be described as the system containing
Warburg impedance, which can be expressed as the fractional order system. In order to control or identify
lithium-ion battery system described as fractional order system containing unknown variable parameters,
online parameter estimate mechanism for the coefficients of transfer function containing fractional order
(like s°-°) must be needed. In this paper, we designed the kreisselmeier adaptive observer target at fractional
calculus system.Then, we applied the propsed observer to the lithium-ion battery system modeled as erectical
circuit system containing Warburg impedance and show the effectiveness by numerical simulation.

Key Words: Adaptive Observer, Fractional Calculus, Non-integer Order System, Battery Dynamics
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Fig. 2. The function of _¢ D[ fa(t)]
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Dix(t) = Az(t)+ Bu(t), z(0)=z0 (8)
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Fig. 3. Battery Charging Circuit containing Warburg
Impedance
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Fig. 3. Construction of Adaptive Observer.
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