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Joint estimation of SoH-SoC for lithium battery based
on BP neural network and H infinity filter
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Abstract; Accurate estimation of the lithium batteries’ state of health (SoH) and state of charge (SoC) is an important guarantee for the
safe operation of new energy vehicles. Aiming at the low accuracy and poor robustness problems of joint SoH-SoC estimation, a joint
SoH-SoC estimation method based on BP neural network with variable learning rate and adaptive fading extended H_, filter is proposed.
Firstly, a novel SoH feature parameter based on time interval of unit charging voltage difference is proposed. Secondly, the traditional BP
neural network is improved by using a novel BP neural network with variable learning rate to improve the error convergence speed and
shorten the weights optimization search time. Finally, by designing a new type of adaptive fading factor to weight the error covariance
matrix of traditional extended H infinity filter, an adaptive fading extended H infinity filter algorithm is established to reduce the
influence of stale measurement on the estimation results and correspondingly improve the estimation accuracy and robustness of filter. The
experimental results show that the SoH and SoC estimation errors of the proposed algorithm are smaller than 0.35% and 0.5% ,
respectively, demonstrating the high estimation accuracy and robustness.
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Fig.3 Constant-current charging curves for different

SoH at 1C charging current
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Table 7 Estimation errors under different conditions
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Table 9 SoH estimation errors

ik MAE/% RMSE/%
IFA-PF?) 0.52 0.56
SSA-BPNN' 0.47 0.58
VLR-BPNN 0.28 0.33
1.0
—=—HE
T —v— AEKF®)
0.8 r —e— AEKFB3I
—a— AFE_HIF
06
Q
Q
177}
041 044
02 F 043
1.500 1.525 1.550
. . . . . x10°
0 0.5 1.0 15 2.0 2.5
i A)/s
(a) SoCfhiiH&5 54
(a) SoC estimation results
! 10.030
0.10% : -
—v— AEKF 10025
—e— AEKF™I
—a— AFE_HIF L
2 = [0.020
o
= 0.015
®
Q
2 0.010
0.005
: . : +—10.000

0 200 400 5000 10000 15000 20000 25000
NG
(b) SoCAH T 4axf iRz

(b) Absolute errors of SoC estimation

K113 DST T.ALF SoC fifiit4h
Fig. 13 SoC estimation results under DST condition

0 100 200 5000 10000 15000 20000 25 000
i 8)/s
(b) SoCHlith4axfiR %
(b) Absolute errors of SoC estimation

El 14 ECE T.5UF SoC fiiif4fH

Fig. 14 SoC estimation results under ECE condition

£10 FAEIRGITHRE

Table 10 Estimation errors under different conditions
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