a0k B HL T 5 AR 2 4R Vol.40 No. 1
2026 4F 1 A JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION -9 -

DOLI: 10. 13382/j. jemi. B2407957

BEBEBEAA—FEITMA RUL XEflAmHR"

B & £ Fpkt k&
(1. Hdb IRt BN SR KRJE 0300512, thdb R2#aeli 53h h TR KJE  030051)

OB TR AL AT PR S 2 At G LRI (5 iy (RUL) SEA 7 v ELAR A 0000 28 G TR 22, AR0MT, fL Tt
H TR — S IR Ak, TSI T RUL T AERE . [RIR 4% G5 0 B30 T 00 T 32 X LA 3 I AN [) 22 4 000 L 2l
BUAITE R . AE AR T —Fh A I AR — SO A RUL X B0 0 58, 1500, 36T o FE R B 25 | B B — 2R 401 S e
AL 4R — B R RS AR (HT) 3 O SRATREASRT 7 B 05 28 HI E AT B WU AL , LA PPA L 3th 4 AR — B0 SRR AR —3X
PEVTAG 5 RN A 1T, F38 14508 5 EORLE (FIG) FEARALBE, hy X [ UM B A3t bR 5 s Fe 2, 1 PR S ot 02 ol 42 ) 4% S 7, T A5
B FIG 2R3 5 0 E T SR FIERSA A B0 BT SR FE R f il St i 20 RUL B9 0 000 R0 DX ] Ji ), Seger g5 2R R 1
TREME BB AT S5 VA B M2 A — B0k, HPA S5 3R S b 4B AL R B AR OG . A, 3T R RIS 46 5 A VI 2R 50000 | o5 TN 11 2
LPEHITE 0.32 Ah LI, IX (B BN D 25 A TR 35 6 P>1. 97, 22 W T0M )y v A B I A mT AP A 2%k

SESETRl . BB T AL s SRR R R — BTN 5 DX TR T

B4 %S TM912;TNII9. 5 XHFRIRAS: A ERREZRSERE: 120.30

RUL interval prediction scheme combing battery pack inconsistency evaluation
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Abstract: To ensure the reliability and safety of lithium-ion battery pack operation, it is very important to accurately and robustly predict
its remaining useful life (RUL). However, the inconsistency within the battery pack will accelerate the process of degradation, which
increases the difficulty of RUL prediction. At the same time, the traditional numerical prediction method is difficult to adapt to the needs
of different security and emergency levels. Therefore, this study proposes a scheme combining battery pack inconsistency evaluation and
RUL interval prediction. Firstly, based on the voltage and temperature data, multiple health indicators (HI) reflecting the inconsistency
of battery pack were extracted. Secondly, the sample entropy method is used to objectively weight these Hls to evaluate the inconsistency
of the battery pack. Then, the inconsistency evaluation results were incorporated into the health indicator system and processed by fuzzy
information granulation (FIG) to provide upper and lower bounds for interval prediction. Finally, the long-term and short-term memory
(LSTM) neural network was used modeling, taking the upper and lower bound sequences processed by FIG as inputs and the upper and
lower bound sequences of capacity as outputs, and the point prediction and interval prediction of RUL is achieved. The experimental
results show that this strategy can effectively evaluate the inconsistency of battery pack, and the evaluation results are highly correlated
with the degree of battery pack degradation. In addition, for the training data at different starting points, the error of point prediction
results is controlled within 0. 32 Ah, the comprehensive evaluation criterion P for interval prediction is higher than 1. 97, indicating the
feasibility and effectiveness of the prediction method.
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RUL prediction framework
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