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Abstract: Accurate estimation of state of charge (SOC) and state of health (SOH) of lithium-ion batteries is of
great significance in improving the performance of battery management system (BMS). In order to solve the problem
that the unscented Kalman filter (UKF) algorithm has low accuracy in estimating the SOC of lithium-ion batteries, a
double-multi-new information adaptive UKF (DMIAUKEF) algorithm considering battery aging is proposed based on the
UKEF algorithm. The algorithm uses two multi-new information adaptive unscented Kalman filters (MIAUKF) to
simultaneously estimate the SOC and SOH of the battery. Taking the ternary lithium-ion battery as the experimental
research object, under the hybrid pulse power characteristic (HPPC) condition, the offline parameter identification
method is used to identify the parameters of the second-order RC equivalent circuit model. The experimental results
show that the DMIAUKEF algorithm achieves high accuracy in estimating the SOC and SOH of lithium-ion batteries
under constant-current discharge and HPPC conditions.
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Tab. 1 Identification results of model parameters
28 SOC
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

R/IQ 0.026 2 0.024 8 0.024 9 0.024 5 0.024 4 0.025 4 0.024 6 0.024 8 0.0250
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74 0.5%, MAE & 0.09%. TERCHL G SOC 1225
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SRR R R, B bR A, YR
FERWT TR, 615 OCV ANl JE 2GR Tt 8 B %) 7 4
SOC, #iMi i SOC flifA iR 22wk,

M 14 F1& 15 7] LIFE 1, DMIAUKF B3E7E
%3 SOH By HA B = NS B, ZEME A T,
HL A A SR R IR 22 2.0%, MAE 8 1.05%.
Hx0(29)r 1%, SOH fhifm KiR2EH 2.0%, MAE
A 1.05%, FFAEEZEXT SOH A IRZEMHE, W
PLSEI 4453 SOH,

4 Z5iE

AR SRR SE UKF 33 SOC Al K B A%
(IR, £ B RC S5 SRR A S6 |, 48
% e A DMIAUKF #.3%  #5d HPPC T4
X A AN BB A TSR, kg e T AR
SR, IfE HPPC T RHE R T80 F 473k
¥, SCEeE RN, DMIAUKF 355 UKF Al
MIAUKF kAR L, ZERIEHERR RIS AL, X HL i
SOC B MAEHAVET =, I H AT LIl 5 v
SOH, fE HPPC T.% F, DMIAUKF vk Al 54 H v
SOC My KiIRZEH 0.5%, MAE N 0.20%; fhE
W SOH AE KiRZE M 1.5%, MAE 4 0.54%; 7E1H
WH T4 F , DMIAUKF EikAGE i SOC 1y
BKARZEN 0.6%, MAE N 0.09%; 18 i SOH
I RIREN 2.0%2E47, MAE K 0.15%, FF&
FHE BRI o
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