Y53k T MoR BTk R e Rk Vol. 53 No.7
202147/ JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jul. 2021

DOI:10.11918/202006134
BENT BFREBREBHETBEBRESHEETE

' Z2ER,k FLE KL ERGS
(1PN RS 32184 FFBA , LT 100071 ;2.0 /R Tl K2 (g ) 154 TRR2ABe , IR B 264209)

W OE NERBTER AL N ENTERS, AR SR A ANy EFRERABATTERSEHE,
A SER R AT AN BRI E I, 0B E T RERA TN AL E R &, ETBREE- TR RAN &P R R
HEREEUOEE, AFLEUHR#TRAAE AEESREEBRNE EX R TR REMAERA, FEHEL
HRAATHEEHES L, ETRUEE A B AENT REFRERE BRI EEEERT RS, EE L Mob Bk
TRTM R ERTERANGEESE, FRF5N . XARNERAEA G AR R EFERELR 001 VUK, T
THEABPYSEREGERE, ERNEARBEEREIR I HBAENY EFARE TV EFAREMRLSHANERHE
A EEEATERS, EGHRTNERRIE, ETRMERNIENE LN ARSI EEEELE 005, 5 TRESHEA -
BRRERELEZRYT BFRRZRBHA X,

KR, HAMEA T ERAGEE BEAH R ELAH P HENRRERE

FESES . TU3TS XERARERD . A XEHS: 0367-6234(2021)07-0092-07

Adaptive extended Kalman filter for estimating the charging state of battery
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Abstract; To more accurately estimate the state of charge of the power source of EVs, Thevenin equivalent circuit
model is optimized, and the charge of state is estimated by adaptive extended Kalman filter. Firstly, the external
characteristic data of the experimental battery and the open circuit voltage curves under charge and discharge state
are obtained. The factors of charge and discharge state change are added to the corresponding curve of open circuit
voltage-charge of state. Secondly, in the aspect of parameter identification, the off-line identification is optimized.
The charge-discharge state and charge of state are considered on the basis of the off-line identification of fixed
parameters. The estimation of terminal voltage is compared with on-line identification. Finally, based on the
optimized battery model, the charge of state is estimated by adaptive extended Kalman filter and its comparison
algorithm. And the estimation accuracy of terminal voltage and charge of state is compared under complex pulse
current conditions. Experimental results show that the accuracy of terminal voltage estimation for off-line
identification of optimized battery model is less than 0.01 V, which is higher than that for on-line identification.
Based on the optimization model and off-line identification, adaptive extended Kalman and extended Kalman and
interactive multi-model algorithm are constructed to estimate the charged state of the battery. The experimental
results show that the estimation accuracy of charged state based on optimization model adaptive algorithm is 0.05,
which is higher than that of the two contrast algorithms. The accuracy of adaptive extended Kalman filter based on
optimization model is higher than that of interactive multi-model extended Kalman filter and extended Kalman filter.
Keywords: battery model; state-of-charge estimation; offline identification; online identification; adaptive

extended Kalman filter
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Fig.1 Curve of open circuit voltage and SOC
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Tab.1 Pulse charge and discharge experiment
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Fig.4 Terminal voltage fitting curve of model under discharge

pulse working condition
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Tab.2  Estimation error indicators for online identification and
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