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Estimation of Lithium-ion Battery State of Health Based on
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(1. Electric Power Research Institute of Guangdong Power Grid Co., Ltd., Guangzhou 510080, China; 2. School of Electrical
Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Accurate estimation of the battery state of health (SOH) can effectively improve the safe operation of
system. Aiming at the problem of unstable SOH estimation accuracy under different working conditions, a stacking
model-based method for lithium-ion battery SOH estimation is proposed. The method firstly carries out incremental
capacity (IC) analysis for the charging data, and extracts the health factor as an effective feature, and then constructs an
stacking model by stacking the support vector regression (SVR) and back propagation (BP) neural network model to
realize the on-line evaluation of the battery SOH. The experimental results show that the maximum error of the stacking
model proposed decreases by 38.1% and 23.7%, and the root mean square error (RMSE) decreases by 47% and 20%
compared with the two sub-models. The proposed method can more accurately estimate the SOH under various

operating conditions, mitigating the instability factor of the single model estimation.
Keywords: Lithium-ion battery; incremental capacity (IC) analysis; estimation of state of health (SOH); stacking

model

PR T LM BAT RE R R R | 3R A A AL
e, BORENH THREIRA A, I BAE A% O E
PRIE TRTREIA A AOPERE S I AT 3L AR B
Tl A7 A A B T, F Tt AR L A~ S I 2
SRR R BIBRER AAN RT R, TR R
LR, B T S e i e f

s B HA: 2024-02-28; 1&E HHA : 2024-03-26, 2024-04-09;
FHHEA: 2024-04-17; MEHEEZBE: 2024-06-11

FRIRAS SOH (state of health) FHERAAL 112 H it 45 #H
ARG E I, BT IR T AT LUG e s A e e

ARG, P2 s 1T i 7 et SR E
PR, DAL, HERRAG T ES R SOH HAT &

K X,

AR SOH At Jriknl 70k 3 2. Sefdiit
tEN *ﬁﬁ“ﬁﬁﬂ%%ﬂ%ﬂ%@ﬁ@% FHAGTHASE RS
LIRS RN R B = R S R T R e o e



555 3]

FVE, A TR AR Tt SOH At 249

KRIFHES B AT &, — R HTEREIE
IRAEHLE R IS AT, B s A TR
It H XA [R] 267 B o i 1y B i vk (HJE 5280
B ZORW RS, AU R RS
FER LI &, HTHEM2E, HRefEsim
RN AT, TEPRIE AT R N 22 Bk
BERGRE . REEBIRMER L | is1T T EZ R
S BERAL TR T i i B AR LB, S8 i 4
Br 5 Wb & Ak A O 9 fdt B PR o Al 3 i 1
SOH, %5 ¥k ] LATE S 25 100 T % i b i P4 F e
PESHMER R E AT, W B AL H b2 A
W5 2528 e AR ) Bk O A TR
[FIPASE . ANFEEAT A0S i HL 4G 381 SOH
it S A TR B, HonT A R L2
T i RV ) A A 5 B R AL — Ry
Sk, TR HAE 20K, fEZ e
AT R AEST S Bt 3R 3 AT E 2 4 mT R A
P, Gne s WU . RESREGE, BRSO
G b g kAR Y R, SRS TR
(VAR AR AY S5 J oy At i vl ) i A A T
HILAY SOHY) . $Ud ok sk 13 N g F15, AT
BN Lt N BB A R i Ak A SN 2 0 b, AN
T LR A A, R 2 s AT ) A R
Al HEAT SOH WA, MHILAG T4 B 52 4cie ot
MR, %00 o 5 2 I A T T 25 SR R
S RRFEAR . AR AR T S ge Al SR AL T,
BRIl il 1B T, /& HETHL M SOH A1t
g L — T

W ERTn, BEIK sk 7R S -t SOH £
THUS EABOR B 55 o A SO 34 v S AL
[F1H SVR(support vector regression)f#l 5 fz [m]f%
#% BP(back propagation)fi £ [ 484K S A & 1
SRR | ST T Lt L 25 B i 1C (incremental
capacity) FHZE [ RFIE 2 2 SOH ML 2 , FE AR
HBUTE 2 DR R FERE b, Bahn TSR AR e P
S SRR W AR USRI T A T RS B, XA
[F] 50T 1 LIt A R A9 35 0

1 RBgI

AL E 10 TAUE SR N 36 Ah HiE
HEN 3.6 V TR R, 5 FOREREERN )15
ANERERN T, BAR T A A ILE 1,

x1 Bt ES
Tab. 1 Aging test conditions of the experimented battery
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Fig. 1 Capacity degradation curves of the dataset
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