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

WANG Xueying', ZHANG Junting’, ZHAO Quanming'

(1. School of Electronic Information Engineering, Hebei University of Technology, Tianjin 300401, China;

2. School of Electrical Engineering, Hebei University of Technology, Tianjin 300130, 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 remaining 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 algorithm 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.

Key words: lithium-ion battery; prediction of remaining life of Li-ion battery; improved bird swarm optimization
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Tab. 1 Model parameter settings

SVM C=1, g=0.01
- - =cr=1.5, M=100, N,=20, C,,,=0.1, C,,.=100,
PSO-SVM 20u=0.01, g,.=1 000
BSA - M=100, ¢,=c,=1.5, N;=20, F =5, Cp,=0.1,
LSSVM C,.=100, g,.=0.01, g,..~1 000
IBSA - M=100, ¢,=¢;=1.5, N;=20, F,=5, C,,=0.1,
LSSVM C,=100, 2,,=0.01, g,..=1 000
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Tab. 2 Number of NASA battery training samples, number of

test samples and failure threshold settings
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B5 168 100 68 1.4 125
B6 169 100 69 1.4 108
B18 132 70 62 1.4 94
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Fig. 1 Life prediction flow chart of lithiumion battery
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Fig. 2 Prediction curve of remaining life and relative error
percentage between predicted value and real value of remaining

life of B5, B6 and B18 batteries

ME2H AT LLFEH, IBSA-LSSVMER
() T3 DA 5 5 AR 6 iR 22 19 O 2 Y5 B 38/ T
SVM, PSO—-SVMHIBSA —LSSVM & i)
T E 5 Sk (B AR R ZE R e B E L, U
IBSA — LSSVMEE R H A7 5 4 09 A A e 1 .

Jh T{EIBSA — LSSV M4 M 7 i 25 5 5
A AR 0, R ANAS A 5 31X Y A~ 45 7
REATINL, MK EE R k3 PTR .

M3 AT LA, A EL BT b = 7l
MR, IBSA — LSSVMAEEA Y Tl M % 22 &
/N, M FB6HM, IBSA—-—LSSVMFIBSA —
LSSVME T fy 2t i Z#8 41, HBSA —

2020578 - BAEN - %L hd | 17



RMAHE |

Application Research

R3 MOFEEITRRR

Tab. 3 Prediction effect of four models

fo HYME PUIME  4AYTIRZE  RMSE
SVM 132 7 0.038 7
PSO-SVM 127 2 0.038 2

BS5 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 0.050 9

B6 108
BSA-LSSVM 109 1 0.010 2
IBSA-LSSVM 109 1 0.007 4
SVM 113 19 0.035 8
PSO-SVM 114 20 0.033 8

B18 94
BSA-LSSVM 114 20 0.038 9
IBSA-LSSVM 112 18 0.0352
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