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Abstract: In order to determine the two key indicators of power battery’s remaining power and peak power, a data-driven
online parameter identification method is proposed. The real-time parameters of the battery are accurately calculated by
recursive least squares method.Then, a multi-state joint estimation algorithm based on adaptive extended Kalman filter is
designed to accurately estimate the real-time state of charge (SOC) of the battery. Based on the multi-constraint condition of
voltage, residual power and single peak current, the mathematical model of continuous peak power estimation under multi-
sampling interval is established. Finally, a hardware-in-the-loop (HIL) test model based on the actual operating conditions
of pure electric vehicles is built in the MATLAB/Simulink environment.The results show that when the initial error is large,
the estimated error of the remaining power is about 3%, and the terminal voltage error of the HIL test system is kept within
420 mV, and the average error of the peak power is 4.9745 W.
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Fig. 1 The flowchart of the data-driven multi-state joint
estimation with FFLS and AEKF algorithm
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Table 1 Basic performance parameters
of the power battery

MeRe SR RAE &/IME
SOC(Zmax, Zmin)/% 90 10
Ut (Ut,max, Ut,min)/v 4.2 2.7

It(Imax7[min)/A 200 —150

P(Puax, Pmin)/W 600 —400
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Fig. 3 DST operating current and voltage curve
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