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SOC Estimation of Lithium-ion Battery Based on
| SSA-ELM Algorithm
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(1. School of Mechanical Engineering, Xi’an University of Science and Technology, Xi’an 710054, China; 2. Schoal of
Electrica and Control Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: To improve the accuracy of state-of-charge (SOC) estimation for lithium-ion batteries, an SOC estima-
tion method based on an improved sparrow search algorithm optimized extreme learning machine is proposed. In
response to the problem of unsatisfactory estimation accuracy caused by the improper number of neurons in the hidden
layer of the extreme learning machine, the sparrow search algorithm is selected to optimize the number of neurons in
the hidden layer of the extreme learning machine. To avoid the problems of poor diversity of randomly generated
populations and the tendency to fall into local optima at the later stage of the sparrow search algorithm, Tent chaotic
mapping and the Metropolis criterion in a simulated annealing algorithm are introduced to improve the sparrow search
agorithm’s global search capability. The advantages of the proposed algorithm in terms of accuracy and efficiency
compared with the traditional extreme learning machine and long short-term memory networks were verified through
simulation experiments under FUDS operating conditions at room temperatures. Finally, a dSPACE hardware-
in-the-loop experimental platform was established and further used for online verification under UDDS conditions at
0 'C and 25 'C. Results showed that the proposed a gorithm maintained SOC estimation errors within 1.3% at both the
environmental temperatures, and the root mean square error decreased by 46.7% and 51.8% compared with the
traditional extreme learning machine, respectively, thereby verifying its feasibility and superiority.
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