34k Ho HL T 5 AR 2 4R Vol.34 No.6
2020 4F 6 A JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION - 63 -

DOI:; 10. 13382/j. jemi. B1902099

ETF ﬁbgﬂﬂﬂnﬁﬁl_&lﬁlﬂ 1Y
%E % EE.I&%%’I* lL_,\ il}]l] ’

-

L& AFRERl ¥ ERF
(PR (AR R R SR TR W5 266000)

AR AR UGN A B TR M AR ZS TR ( SOH ) FL SRS 14 5] S, 2 11— Fh 2R B A5 25 40 ( EMID ) 114 BE =8 4L

%%ﬁ‘ﬁ%lB(EWCPMﬁ&O ZOT A BT E IS B MR 8 T th 25 B Rl AR AR ™ B, R EMD 3 i SRAS R A
B BE AT A R 0, ARG BB S 55 0 TS A R AR AR, 2 7 8 7 35 F R S B 3 7 05 A 4 1 F i SOH JMIASE A, 3%

T NASA # B i BE 52 19 05 BT 25 SR W], EWGPR Jrik HUIE AR GPR Bk ELA O = (005 B8 RN 1y 1, o405 F0000 A 22 25 T 1)

975 HiR 22 (RMSE) 48l /b T 3% F11 10%

KGR ST AR B 2RSS A B T AR PR B T i s RS

R E 43S, TP206. 3;TNO81 XEFRIREE: A ERGEERSERD: 120.30

State of health prediction of lithium-ion batteries based
on energy-weighted Gaussian process regression

Zheng Xueying Deng Xiaogang Cao Yuping

(College of Information and Control Engineering,China University of Petroleum( East China) , Qingdao 266000, China)

Abstract ; Aiming at the problem that the capacity regeneration phenomenon affects the state of health ( SOH ) prediction accuracy of
lithium-ion batteries, an energy-weighted Gaussian process regression (EWGPR) of empirical mode decomposition (EMD) method is
proposed. This method regards the capacity recovery phenomenon as the energy projection of the capacity decay process of lithium-ion
battery. The energy distribution is obtained by EMD decomposition and the sample weights are calculated according to the energy
distributions. Then the SOH prediction model of lithium-ion battery based on EWGPR is established. The experimental simulation results
on the NASA lithium-ion battery datasets show that the EWGPR algorithm has higher accuracy and adaptability than the basic GPR
algorithm, and the root mean square error (RMES) for single-step and multi-step predictions are decreased by more than 3% and 10%,
respectively.

Keywords : Gaussian process regression; empirical mode decomposition; capacity recovery phenomena; lithium-ion battery; state
of health
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Fig. 1 Capacity recovery phenomena of lithium-ion battery
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