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Research on lithium-ion battery life prediction method based on improved bird
swarm algorithm least squares support vector machine

WANG Xueying, ZHAO Quanming
( Hebei University of Technology, Tianjin 300401, China )

Abstract: With the wide application of lithium-ion batteries, life prediction and health management have become
a hot issue nowadays. Life prediction of lithium batteries is of great significance to the stable operation of battery
management system. Least squares support vector machine (LSSVM) model is used to predict the residual life of
lithium ion batteries, and bird swarm optimization algorithm(BSA) is used to optimize the parameters of LSSVM.
In order to improve the global search ability of BSA, the BSA is improved and an improved bird swarm algorithm
(IBSA) is proposed. Finally, the least squares support vector machine (LSSVM) is optimized by using IBSA, and
the IBSA-LSSVM prediction model is established to predict the life of lithium-ion batteries. The test results show
that IBSA-LSSVM model has good prediction effect and stability.
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Tab. 1 Model parameter setting

Model Parameter

SVM c=1, gamma=0.01

PSO — ¢;=¢,=1.5, M=100, N,=20, ¢;,;=0.1, ¢,,,,=100,
SVM 8nin=0.01, g;,,,=1 000

BSA — M=100, ¢,=c,=1.5, N,=20, FQ=5, a;=a,~1, ¢,,,=0.1,

LSSVM =100, £,:=0.01, gpi=1 000
IBSA —  M=100, ¢,=c,=1.5, N;=20, FQ=5, a,=a,=1, ¢,;;=0.1,
LSSVM =100, g,,=0.01, g,..=1 000, f=1.5
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Tab. 2 The number of training samples, test samples and failure

threshold settings of NASA battery
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Fig. Battery life prediction curve and relative error percentage between

predicted value and real value

M EEALLEN, IBSA—-LSSVMELRIY
TiME 5 B 92 (A 45 6% 2 09 9% 3 75 Bl 35 /6 F
SVM, PSO—SVMAIBSA —LSSVM i {1y
TME S BESREMAMNIRENEDTEE, B3
IBSA — LSSVM#& A B A5 T 47 oY T £ 2

J T #IBSA — LSSVM# AY iy T Ml 45 5
A UEAR 5, R FINAS A% 5 Bk 7Y A i 7Y
AT, MK R mR3IFTR .

MFEIFLLFE W, A BB T il = Fh 7l
MR, IBSA — LSSVMAEEAY Y 1l M % 22 &

/N, M FB6HM, IBSA—-—LSSVMFIBSA —

www.eage.com.cn

Big o

Theoretical Analysis |

R3  OAEETNRR

Tab. 3 Prediction effect of four models

RE g 2
TR
SVM 132 7 0.0387
PSO—-SVM 127 2 0.038 2
B5 125
BSA—LSSVM 123 2 0.004 3
IBSA—LSSVM 124 1 0.002 3
SVM 111 3 0.046 1
PSO—-SVM 111 3 0.0509
B6 108
BSA—LSSVM 109 1 0.010 2
IBSA—LSSVM 109 1 0.007 4
SVM 113 19 0.0358
PSO—-SVM 114 20 0.033 8
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IBSA—LSSVM 112 18 0.0352
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