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LB RHERR Z 5 B — D2 )2, s R
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AL FH0IH 53 312 H v 5 £ B SOH. AR R 706 R IR
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FRBCH YT 1R 22 (mean square errors MSE) ; it fb 28
optimizer & rmsprop; PEAL 8 B8 metrics -3 4
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WIME 2 2= 48 XHE = T,
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2.4 YIZFRLE SMoE #E!
ARICHE Keras -6 LB SMoE #5 #IAR A 31|
Y ALY ZR I PLAL A% optimizer i adam B3k, 5
R BRBC I TR 2 (MSE)

YIREHEHE 82 29 LA 23 BN 248 5 Al 1A 4R
A ARG YNGR, e A FAR IR,
2.5 Tt SOH 1 RUL

£ SMoE fAIYI 258 5 2 J5 , TEAR R RIUR R4
FIRTEE TS . 7T LA 2B SMOE #5551, I JT] SMoE #&
BTt Y SOH A1 RUL #E 477
3 MR ESR
3.1 ETHBMIETHIEN BT SOH 1 RUL BX&
SRS
3011 wbiEATHE

ARSI R R R IR AT P . — 2 NASA HL it
B4 E BOO18 HL L (type= discharge) By
B At FH G R A E S L 3 L L IR BE T SOHE;
T NASA Hi 4R G rh iy BO018 Ha vt iy HATTIR
AT (type= impedance) [} Z5 4 , {1 FH (1% Ha St
it FLBH BHPT AT RUL, o, eyt e 3 L F R LB
A1 SOH £idis A 34 866 4. H ith L 30 HL B, BHL BT AN
RUL 8 2 544 4%, FMLALVL R RLEE AT SOH
BARILA 5 ANRHERT 1 AT H AR REaE A H bR
M FRFI S CLER 1. 150 H A5 Capacity 27 HL L2
) SOH, HARPEIEEREG] W% 2.

FEL 3t F 3 L R BEL L BB AT RUL 0 0 55 e A
TANFRIERD 1 AT H AR A FRAS XILER 3. BAK
MBI L2 4.

F1 HMEFEEREM SOH R FEZRME N

FRIEZ R L Hf
Voltage_measured - Y R \4
Current_measured W ) R VR A

Temperature_measured Ik ) C
Current_charge AE TR I ) R IR A
Voltage_charge TEGET M 1Y f \%

Capacity L E 2.7 V R A & A+h

&2 HMIETHHEFN SOH HHi

Voltage_measured | Current_measured | Temperature_measured

4. 188 108 651 0. 000 130 667 23.819 520 25

0. 001 459 081 23.828 807 16

4. 188 195 943

34.581 659 54
Capacity

—0.001 940 069
Voltage_charge

3.477 276 739

Current_charge

0. 0006 0 1. 855 004 521
0. 0006 4. 203 1. 855 004 521
0. 0006 0 1. 341 051 441
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F3 HMEFAERERM RUL #EMNEERIIES Y

FRAE 44 FR 9
Sense_current 5 SRR S % HEL VAL

Battery current

R S L O

Current_ratio

e gt S I L U4 P B S L R Y LR

Battery_impedance

AR S0 B B 4 et BELT

Rectified_impedance TR HE FIF- 34 1 i b BE 4T
Re AT HL S v P BEL
Ret fliTt e A% HUBH
RUL LEEIRVS:

®4 BMISITEIE RUL &G (FR5))

Sense_current_real

Sense_current_imag

Batteryicurremireal

832.749 572 8

—27.377 193 45

327.527 618 4

826. 062 866 2

—41. 281 600 95

331. 814 27

803.516 357 4

443.114 929 2

98.716 178 89

Battery_current_imag

Current_ratio_real

Current_ratio_imag

—90. 784 202 58

2. 382 645 118

0.576 834 847

—78.227 035 52

2. 386 236 081

0.438 156 484

158.175 430 3

4.297 792 306

—2.397 684 157

Battery_impedance_real

Battery_impedance_imag

Rectified_impedance_real

0.165 409 535

—0.129 054 344

0.095 314 82

0. 165 409 535

—0.129 054 344

0.095 314 82

0.164 978 108

—0.126 231 668

0.091 522 433

Rectified_impedance_imag Re

Ret RUL

—0.001 691 894

0. 065 158 152

0. 095 553 696 1

—0.001 691 894

0.065 158 152

0. 095 553 696 2

—0.002 372 766

0. 066 068 503

0.088 958 851 | 314
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ance il Rectified_impedance ZE45AF 34 43 i 1 S 30 B3 0 A1 2 3B 4540 »
PL* _real "4 JB& (W FRAIE J2 SC 0 4504 . L _imag” 25 8 1 R AIF S 1 3
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SOH 1y 27 892 45 YNZRAELHEF1 6 974 5% . 15
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Joint Prediction of SOH and RUL Based on SMoE Model and Battery Integration Data

CHANG Wei, HU Zhichao, PAN Duozhao, SHI Jiwen
(Nantong Le Chuang New Energy Co. . Ltd. , Nantong 226000, Jiangsu, China)

Abstract: The state of health(SOH) and remaining useful life (RUL) of a battery are key indicators for measuring battery performance

degradation and remaining useful time. Predicting battery SOH and RUL is of great importance in practical applications. Usually. battery

operation data is used to train machine learning algorithms, such as neural networks or deep learning, to capture the changing patterns of

battery SOH and RUL and make predictions. Traditional machine learning models often use a single model to adapt to the entire dataset, which

is inadequate when dealing with complex and highly heterogeneous data. Building a model for each prediction target incurs high training and

maintenance costs. Sparse mixture of experts (SMoE) was used to construct a joint prediction model for battery SOH and RUL, and battery

fusion data was used to simultaneously predict battery SOH and RUL. The results of testing on NASA’s public dataset show that the proposed

joint prediction model can effectively predict battery SOH and RUL, with a mean square error of 0. 069 for SOH prediction and 2. 042 for RUL

prediction. Tested on the EIS public dataset, the mean square error of the SOH prediction value of the joint prediction model was 0. 118, and

the mean square error of the RUL prediction value was 3. 072, indicating a significant improvement in accuracy. The models and methods

proposed in the text have certain reference and application value.

Keywords: MoE(mixture of experts); SMoE(sparse mixture of experts); SOH(state of health) ; RUL(remaining useful life)
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