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Abstract; The traditional lithium-ion battery health state estimation method only uses the battery
ohmic internal resistance as a single-factor evaluation index which leads to a big error. Therefore,
it is necessary to construct a multi-factor evaluation model with three parameters including
battery ohmic internal resistance, polarization internal resistance and polarization capacitance.
The first-order RC equivalent circuit model serves as the basic circuit model. The accuracy of the
selected circuit model is verified by a simulation. The equivalent circuit model parameters,
namely the ohmic internal resistance, polarization internal resistance, and polarization capacitance
are obtained via the cyclic aging experiment for the offline identification. The offline identification
results verify the certain relationship of the above three model parameters with health state. The
weight coefficients of the corresponding model parameters are solved with constrained least
squares algorithm, and the Kalman filter algorithm is used to identify the model parameters
online. The comprehensive health state based on multi-factor model is obtained in real time. A

comparison between the proposed method and the method evaluating only the ohmic internal
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resistance shows that the online multi-factor evaluation health state method has a smaller

variation range, and the error gets about 1%, more accurate than the traditional ohmic internal

resistance evaluation.

Keywords: lithium-ion battery; state of health; Kalman filter; constrained least squares;

multifactor
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