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Construction of Thermoelectric Coupling M odel for Lithium-
ion Batteries Based on BP Neural Network and DP
Equivalent Circuit
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(School of Electrical and Electronic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Owing to the advantages of lithium-ion batteries such as high energy density, long service life and low
internal resistance, they have been widely applied to the fields of electric vehicles and energy storage. During their
utilization process, their temperature will increase due to the internal chemical reactions. However, the traditional
equivalent circuit model of batteries based on the voltage and current characteristics does not consider the thermal
process, which cannot satisfy the precision requirement for battery models in practical applications. To solve this
problem, a construction method for high-precision thermoelectric coupling model with measurable parameters is
proposed. First, a thermal model of batteries based on back propagation neural networks is established using the
Bayesian regularization method, and the battery surface temperature under different charge and discharge conditions is
obtained. Then, the obtained characteristics of battery temperature are further input into a dual-polarization equivalent
circuit model, so as to construct a thermoelectric coupling model of lithium-ion batteries. Compared with the traditional
equivalent circuit model method which does not take into account the thermal effect, the established model can more
accurately predict the changes in the temperature, capacitance and internal resistance of lithium-ion batteries with time,
with an average reduction of 44.395% in output voltage error.

Keywords: Back propagation neural network; dual-polarization equivalent circuit model; lithium-ion battery;
thermoelectric coupling model; battery status detection
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