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Fractional-order Modeling and State Estimation Method for
Lithium Battery
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Abstract: To enhance the accuracy of a lithium battery model and realize accurate state estimation of the lithium battery,
a fractional-order electric model of the lithium battery was built, and the model parameters were identified using adaptive
genetic algorithm. Based on the fractional-order electric model, the unscented Kalman filter was adopted to estimate the
lithium battery’s state-of-charge (SOC) and state-of-health (SOH). Stimulation results show that, the established fractional-
order electric model of the lithium battery can more accurately describe its dynamic characteristics during charging and

discharging, and the accuracy of the proposed state estimation strategy was higher than that the conventional control strategy.
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Fig. 2 Flow chart of adaptive genetic algorithm
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