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State estimation method of lithium battery based on random fragment data
ZHONG Jingyu, LIAO Kai,LI Bo,HU Siyang, WANG Min
(College of Electrical Engineering,Southwest Jiaotong University, Chengdu 611756, China)

Abstract: Aiming at the problem that the state estimation of lithium battery can only collect incomplete
discharging data, which makes it difficult to accurately judge the state of lithium battery,a state estimation
method of lithium battery based on random fragment data is proposed. The aging database is constructed
with fixed SOH (State Of Health) difference as the interval,the random fragment data is matched, and the
particle swarm optimization algorithm is used to solve the problem,so as to judge the corresponding infor-
mation such as initial SOC (State Of Charge) and SOH of lithium battery. The lithium battery is modeled
based on second-order Thevenin equivalent circuit model, and its parameters are identified. Based on the
state matching results and the established model, the extended Kalman filter is used to estimate the SOC
of lithium battery,and the state information such as remaining discharging time of lithium battery is obtained.
The discharging data of lithium battery is used for experimental verification,and the experimental and simula-
tive results show that the proposed method has higher stability and accuracy compared with the traditional
methods.

Key words: lithium battery; state estimation; random fragment data; aging database; state of health; state of

charge ;particle swarm optimization algorithm
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Table C1 Main parameters of experimental battery
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Table C2 Corresponding relationship between SOC and U

Ssoc/% Uo/V Ssoc/% Uo/V
100 4.203 45 3.828
95 3.982 40 3.815
90 3913 35 3.799
85 3.891 30 3.780
80 3.881 25 3.755
75 3.875 20 3.722
70 3.869 15 3.678
65 3.863 10 3.614
60 3.856 5 3.513
55 3.848 0 3.329
50 3.839
4 y
>3.96 B>
2392
H3.88
I153.84¢
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Fig.C2 Pulse discharge voltage response curve of lithium battery when SOC is 90%

= C3 BHIHALR
Table C3 Parameter identification results

Ssoc/% Ro/mQ Ri/mQ R>/mQ C\/F C)/F
95 0.655 1.156 1.025 865.072 975.953
90 0.663 1.209 1.078 826.941 927.693
85 0.665 1.268 1.137 788.608 879.7202
80 0.666 1.333 1.202 750.069 832.032
75 0.666 1.406 1.274 711.325 784.625
70 0.666 1.487 1.356 672.372 737.497
65 0.666 1.579 1.448 633.210 690.645
60 0.665 1.684 1.553 593.837 644.068
55 0.665 1.804 1.673 554.253 597.762
50 0.665 1.944 1.812 514.449 551.726
45 0.665 2.108 1.976 474.432 505.957
40 0.664 2.303 2.172 434.196 460.453
35 0.664 2.540 2.408 393.740 415.210
30 0.663 2.832 2.701 353.062 370.229
25 0.662 3.203 3.072 312.460 325.502
20 0.660 3.690 3.558 271.033 281.037
15 0.657 4.354 4.223 229.679 236.822
10 0.653 5.316 5.185 188.095 192.859
5 0.643 6.836 6.705 146.280 149.145

0 0.621 9.594 9.463 104.231 105.678
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