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Abstract: The accurate estimation of the state-of-charge (SOC) and state-of-health (SOH) of lithium-ion batteries is
always a key scientific prob-lem that needs to be solved urgently. In this paper, based on a second-order fractional-order
equivalent circuit model, the state space equation of a lithium-ion battery is established, and the discretization expressions of
fractional-order differential and integral equations of battery parameters and SOC are derived. Then, a dual fractional-order
extended Kalman filter method is studied to estimate the equivalent circuit parameters, SOC and battery capacity
simultaneously. In addition, a time weighting sequence method based on estimated SOC and battery capacity is proposed,

different discharge currents and cumulative time are monitored, and the available capacity of the battery is calculated online,
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thus achieving real-time estimation of the SOH of the battery at
any discharge depth and any discharge rate. Finally, under the
conditions of dynamic stress test, three lithium iron phosphate
batteries of the same manufacturer, the same model and
different aging degrees were used for experimental verification.
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sequence method
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Fig. 1 Impedance spectroscopy of fractional-order model in

full frequency domain
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Fig. 2 Second-order fractional-order equivalent

circuit model
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