> sy 3 AL
$24% H5H il R ¥ i Vol. 24 No. 5
2026 4F 5 H Journal of Power Supply May 2026

DOI: 10.13234/j.issn.2095-2805.2026.5.149 PESES: TMI12 XHERES: A

EF o5 EM#EZF0 FOMICKF-FOUKF
HiEpIEER M SOC fhit

R ECPALRELFALR), F T
(BB IRFEALMEZETRER, #H 232001)

HE: 4ot B R AR T B AR PR — B 69 230 5807 &K A SOC(state of charge) & 3+ 7R 45 e 4
DBAERFTRGIBE T RN AR B EE SEZGFIM, BT 2HN M EERTRIIERBES B LEF
R % &% FOMICKF-FOUKF(fractional order multi-innovation cubature Kalman filter-fractional order unscented
Kalman filter) 5 3% f% #H42 & 36 SOC, Fik KA % 08 R 7 ik, 2 B WA 8 RE T vA FOUKF 3478 4 A 3
PR, EHMALE A RE T A FOMICKF 43 SOC. RE KSR A RF, *F %40 ik st AT Sk 2 3L 5%
B, S, AEFRRBRAT, ©RAFERRRE, ZAEMHEIT R SOCEKABAE, HTRIENREESFAE
BEWIE RGN, S AE 0, 254245 C T4 SOC, &R AWM, FOMICKF-FOUKF S+ R & £ LKA F ikt
i+ SOC H & . K SUtAF, AR BB E A A BT bk,

X FuRAME 2N 2HEERFREIER,; BAE

SOC Estimation of Lithium-ion Battery Based on Fractional
Order Model and FOMICKF-FOUKF Algorithm

SONG Yangwanhao, Student Member, CPSS, LI Xin
(School of Electrical and Information Engineering, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: Aiming at the problems that the offline parameter identification method can only identify a single fixed
parameter which leads to insufficiently accurate state of charge (SOC) estimation, and that the traditional Kalman
filtering algorithm is poorly adapted to different temperatures, a fractional-order multi-innovation cubature Kalman
filtering combined with fractional-order unscented Kalman filtering (FOMICKF-FOUKF) algorithm is proposed to
estimate the SOC of lithium-ion batteries.The algorithm adopts a multi-timescale approach to carry out the online
parameter identification with the FOUKF in the macro time scale, and the SOC estimation with the FOMICKF in the
micro time scale. The convergence ability of different algorithms varies, and in order to verify the convergence of the
algorithms, the algorithms were subjected to the convergence comparison experiment. In addition, it is more difficult to
accurately estimate battery SOC at different temperatures where the internal polarization reaction varies significantly.
SOC estimation experiments were conducted at 0°C, 25°C and 45°C to verify the adaptability of the proposed algorithm
to different temperatures. The results show that the FOMICKF-FOUKF dual Kalman online joint algorithm estimates
the SOC with high accuracy and good convergence, and has good adaptability to different temperatures.
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