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Abstract: Through the analysis of the characteristics of charging stage and the capacity of lead-acid battery, the
state of health (SOH) estimation method based on relevance vector machine (RVM) was proposed. The mixture
kernels function was adopted so as to enhance the generalization of the RVM model. The variable probability genetic
algorithm (VPGA) was used to optimize the relevant parameters of the kernels function, and then, the RVM
regression model was established. The experiment results verify that the proposed method can realize accurate
estimation and online monitoring of the SOH of the lead-acid battery.
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Fig.2  The curves of current and voltage for stage charging
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Fig.3 The changing trend of charging time
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Tab.1 Results of grey relevance analysis
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Tab.3  The prediction error of capability of battery
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RMSE 3.3820 1.147 3 0.869 6 1.922 7
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Tab.4 The calculation time of RVM model
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Group4 2.63 0.22 2.85
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