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Estimation of state-of-charge
of lithium-ion battery: nonlinear observer method

ZHANG Yun, ZHANG Cheng-hui, CUI Na-xin
(School of Control Science and Engineering, Shandong University, Jinan Shandong 250061, China)

Abstract: The accurate estimation of the state-of-charge (SOC) in battery is the basic premise for the effective en-
ergy management and the important guarantee for safe and efficient operation for electric vehicles. To lower the adverse
effects of the battery system due to hysteresis, nonlinearity and other factors on battery SOC estimation, we propose a
new observer based on Lipschitz nonlinear system observer design theory. This new observer is advantageous in structure
and estimate performance. The mathematical description of the battery system is derived based on the equivalent circuit
model, the parameters of which are calculated by using the pulse discharge experiment data. The observer gain matrix is
obtained by solving a linear matrix inequality. The desirable tracking performance of the observer is validated by the urban

dynamometer driving schedule (UDDS) test.
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4.1 S5 &5 B (Experiment results)
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4.1.2 18 % i H 5Z % (Constant discharge experi-
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5 458 (Conclusions)
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