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State of health assessment of lithium batteries based on
ISSA-CNN-BiGRU-Attention

Chen Xingang'® Zhao Long' Ma Zhipeng'® Li Song' Zhang Zhixian'
(1. School of Electrical and Electronic Engineering, Chongqing University of Technology,Chongqing 400054, China;

2. Chongqing Engineering Research Center of Energy Interconnection,Chongqing 400054, China)

Abstract: State of health (SOH) predictions are critical for battery management systems. Due to the complexity of
battery health assessment modeling and large prediction errors, accurate SOH prediction still needs to be improved. In
this paper, Improved sparrow search algorithm (ISSA)-Convolutional neural network (CNN)-Bidirectional Gated
Recurrent Unit (BiGRU)-Attention mechanism for lithium battery health status assessment is proposed by combining
capacity increment analysis (ICA) and differential voltage analysis (DVA) methods. Firstly, the capacity increment
(IC) curve and differential voltage (DV) curve are processed by Gaussian filtering to avoid the influence of noise. A set
of new battery aging features were extracted from the filtered IC and DV curves through the center for advanced life
cycle engineering Advanced Life Cycle Engineering (CALCE) data processing. The Pearson correlation coefficient
between the four aging features and SOH was above 0. 9. ISSA-CNN-BiGRU-Attention method was used to construct a
prediction model of battery SOH, and the proposed method was compared with CNN, BiGRU, CNN-BIGRU and other
methods. Experimental results showed that the maximum MAE and RMSE errors of the proposed method were
0. 005 44 and 0. 007 17, respectively. Compared with other models, it has excellent robustness and accuracy, and has
better practical use value.

Keywords: lithium-ion battery; SOH ;incremental capacity analysis;differential voltage analysis; CNN; BIGRU
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