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SOC and SOH estimation method of electric vehicle battery based on
SDAE-DCPInformer

PENG Ziran'?, WANG Shunhao'?, XIAO Shenping'~
(1. Department of Electrical and Information Engineering, Hu’nan University of Technology, Zhuzhou 412007, China; 2. Hu’nan
Electrical Transmission and Intelligent Equipment Key Laboratory, Hu’nan University of Technology, Zhuzhou 412007, China)

Abstract: To address the problems of low computing efficiency and estimation accuracy of existing electric vehicle
power battery state of charge (SOC) and state of health (SOH) estimation methods, a model is proposed to estimate SOC
and SOH. First, a stacked denoising automatic encoder (SDAE) is used to clean the anomalies and vacancies in the
voltage, current, and temperature data to reduce the effect on the estimation accuracy. Second, the dynamic channel
pruning (DCP) technique is introduced to address the sparsity of the Informer model to improve the performance and
stability of the model. Finally, the cleaned data are input into the DCPInformer network model to estimate SOC and
SOH. Experiments reveal that the mean absolute error (MAE) and root mean square error (RMSE) of the proposed
SDAE-DCPInformer model reach 0.25% and 0.38% for estimating SOC, respectively, and the MAE and RMSE for es-
timating SOH reach 0.51% and 0.64%, respectively. Compared with traditional models such as the Transformer, the pro-
posed model predicts faster, and the estimation accuracy is improved with better stability and generalization.

Keywords: clectric vehicle; power battery; state of health; state of charge; stacked denoising autoencoder; data cleaning;

dynamical channel pruning; enhanced informer
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Table 3 Result of model estimated at 20 °C %

MAE RMSE

S ZN VNI SO N SN
SOC 022 041 025 029 05 035
SOH 034 0.63 055 053 071 061
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Table 4 Result of model estimated at 40 °C %

R A MAE RMSE
o N 7 N 5 N
SOC 0.21 0.4 0.26 0.28 0.5 0.38
Cell4
SOH 036 0.62 0.51 0.53 0.7 0.64
SOC 023 0.36 0.3 031 042 0.38
Cell8

SOH 045 063 057 053 068 0.64
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Table 5 Result of model estimated at 45 °C %
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SOH 04 058 048 05 062 057
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Table 6 Model parameter under different temperature
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45 11 7 5
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Table 7 Model performance under different pruning rates

DKL /% Soc SOH BHRN0S SIS
MAE/% RMSE/% MAE/% RMSE/%
0 0.432 0.546 0.625 0.763 14.193539 1440
10 0.415 0.518 0.617 0.749 10.384 792 1200
25 0.381 0.492 0.605 0.711 8.346 482 984
30 0.356 0.468 0.584 0.670 6.278 437 744
40 0.325 0.426 0.563 0.648 5.748 249 606
50 0.374 0.469 0.600 0.684 4972 784 510
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Table 8 Comparison of the performance of the SDAE-DCPInformer model with each model

" SOC SOH . X "
FRETY T[] /s SH /100
MAE/% RMSE/% MAE/% RMSE/%

ELM 1.05 1.24 1.15 1.27 21 060 15.545 345

LSTM 0.77 0.84 0.94 1.11 1974 14.954 737

GRU 0.75 0.80 0.92 1.05 1824 14.845 784
Transformer 0.50 0.60 0.72 0.81 1518 10.467 368
SDAE-DCPInformer 0.25 0.38 0.51 0.64 906 6.387 758
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Table 9 Experiments results %
Cell4 Cell3
= R7R i SDAE DCP Informer SOC SOH SOC SOH
MAE RMSE MAE RMSE MAE RMSE MAE RMSE
Transformer 0.50 0.62 0.70 0.81 0.54 0.60 0.68 0.79
SDAE-Transformer \ 0.45 0.57 0.66 0.75 0.48 0.58 0.65 0.77
DCPTransformer v 041 053 0.61  0.73 040  0.54 0.62  0.74
Informer V 042 054 062 076 044 053 0.63  0.75
SDAE-DCPTransformer % v 030  0.42 0.55  0.64 032 047 0.57  0.65
SDAE-Informer % V 037  0.50 059  0.69 035 052 0.57  0.70
DCPInformer 032 046 056  0.64 031 043 0.57  0.63
SDAE-DCPInformer V 025 038 050  0.64 027 039 047  0.60
5 é#_.,—’ ﬁ ‘i% YAN Xiaoyu, ZHOU Sida, LU Yu, et al. Degradation
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