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SOC and SOH of the battery are estimated based on
the EKF-HInformer model
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Abstract: To address the issues of low accuracy and poor robustness in traditional state of charge (SOC) and state of health ( SOH)
estimation models, an improved model, EKF-HInformer, is proposed based on the extended Kalman filter (EKF) and the deep learning
model Informer. This model enables real-time and accurate estimation of the SOC and SOH of electric vehicle batteries. First, the EKF
algorithm is used to normalize the real-time battery data, and the adaptive gain factor is adjusted to reduce noise fluctuations, enhancing
the performance of EKF data filtering. Then, the Informer network model is used to intelligently estimate the normalized battery data. To
reduce the bias in attention weights caused by outliers or abnormal values, the Hampel algorithm is applied to optimize the Informer
model, improving the feature learning ability of the multi-head probabilistic sparse self-attention mechanism. Finally, the filtered data is
fed into the HInformer network to estimate real-time SOC and SOH. Experiments are conducted using battery datasets from the University
of Oxford and the University of Maryland. The results show that the estimation accuracy for SOC and SOH exceeds 99. 5%, with RMSE
less than 1% and MAXE less than 0. 5%. Compared to traditional Informer, Transformer, and LSTM models, this model is faster and
more accurate in estimating SOC and SOH, demonstrating superior robustness and generalization ability.
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Fig. 1 Electric vehicle battery pack structure
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Fig.2  Electric vehicle battery data acquisition process
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Fig.3  Voltage data change curve
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Table 2 Estimation of Celll SOC&SOH

assessment metrics

Celll R? RMSE/ % MAXE/ %
SOC 0.997 0 0.51 0.37
SOH 0.995 1 0.55 0.39
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Table 3 Estimated CS2-35 SOC&SOH assessment metrics

CS2-35 R? RMSE/ % MAXE/ %
SOC 0.998 9 0. 47 0.31
SOH 0.999 7 0.46 0.33
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Table 4 Ablation experiment results of Celll (%)
soc SOH
e FRE Hampel IS RMSE MAXE R RMSE MAXE
Informer 93.61 0.86 1.26 90.76 0.87 1.29
EKF-Informer Vv 97. 64 0.62 1. 05 95. 84 0. 69 1.18
Hinformer v 94.33 0. 68 1.24 92.02 0. 66 1.22
EKF-HInformer( 45 3C) VvV vV 99,7 0.51 0.37 99, 51 0.55 0.39
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Table 5 Ablation experiment results of CS2-35

Y EKF Hampel S S0t 5 SOH
R RMSE MAXE R RMSE MAXE
Informer 89. 57 1.65 1.33 90.27 1.62 1.31
EKF-Informer vV 98.28 0. 63 1.01 96. 61 0. 65 1.15
Hinformer Y 93.21 0.71 1.29 94. 63 0. 83 1.23
EKF-HInformer( 4 3C) vV Y 99. 89 0. 47 0.31 99. 97 0. 46 0.33
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