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Abstract: The estimation performance of state-of-charge (SOC) of lithium battery plays a vita role in abattery
management system. The recursive least squares method with forgetting factor was used to identify the parameters of a
battery model. Aimed at the problem that the sampling of afilter in the existing SOC estimation algorithm cannot well
simulate the probability distribution of the system state, a rank sampling method was introduced, and an adaptive square
root rank filter algorithm was proposed. The covariance matrix of the system state was updated iteratively in the form of
square root, and the observation noise was adjusted adaptively according to the innovation in each iteration, so as to
improve the SOC estimation accuracy and its adaptive capability with respect to noise. The performance of the
proposed algorithm was verified by simulation experiments under FUDS and DST conditions. Results show that the
proposed algorithm can improve the convergence speed and estimation accuracy compared with extended Kalman filter,
unscented Kalman filter and rank filter.
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