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Abstract: The accurate estimation of the state-of-health (SOH) of lithium-ion batteries is a basis for ensuring the
safe, stable and efficient operation of battery systems. On this basis, a method for estimating the SOH of lithium-ion
batteries was proposed based on health indicator extraction and improved Gaussian process regression (GPR). First, the
health indicators were extracted from the charge/discharge current and voltage curves, and those with a high correlation
with capacity were screened out by Pearson correlation analysis, which were further reduced by an autoencoder deep
learning algorithm. Second, GPR was used to establish an SOH estimation model, and the kernel function of GPR was
constructed by combinatorial kernel functions. Third, the African vultures optimization algorithm was used to optimize
the hyperparameters in the combinatorial kernel function. Finally, the NASA lithium-ion battery dataset was used for
model verification, and experimental results show that the proposed method has high accuracy.
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Fig. 7 SOH estimation results based on data of
multiple batteries
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Tab. 5 Error evaluation for estimation of multiple batteries

CiRILE RS MAPE/%  RMSE/% MAE/%
B06 2.98 2.68 2.87
B07 0.77 0.74 0.64
B18 0.65 0.59 0.51

Hi & 7 Fige 5 Af1, BO7. BIS AUALIHE S
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Tab. 6 Error evaluation for different models

A MAPE/% RMSE/%
IGPR 0.48 0.46
GPRI'Z — 0.76
IALO-SVRM! 0.71 0.53
PSO-RVM!¥ — 1.02
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