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Abstract: Accurate temperature prediction methods for lithium-ion batteries are crucial for
timely detection and mitigation of thermal runaway, ensuring battery safety. This study
proposes a hybrid temperature-prediction framework that integrates physics-based (model-
driven) and neural network (NN; data-driven) methodologies. First, the framework establishes
a thermoelectric coupled model integrating a first-order resistor-capacitor electrical model with
a first-order thermal model, followed by parameter identification via adaptive forgetting factor

WimAHA: 2025-12-11; fEiREHE: 2026-01-01.

EEWE: HEXARRYEESE (U22B20116); HLARHLTHRESIETRIBIH (2024C01059).

B—EE: KA (1971, B, L, HdZ, TARITCAERS AR, A U i R RR IR A . EREANM. B RS AR R
%, E-mail: youbingzhang@zjut.edu.cn; BIE(EE: TKEH, P LIEM, W7 W RRIRIK G2 1 Bk I & K, E-mail: zhzhm2@163.
com.

SIRASE: kAL, SUAREE, WAL, 55 . JET A RIBC A BRI AL 2 2] B A 7 FRIBIR B A T DT VD). AR 5 HOR, 2026, 15(4): 1363-1374.
Citation: ZHANG Youbing, BAO Junting, PAN Hongwu, et al. Lithium-ion battery temperature estimation method based on thermoelectric
combined model and deep learning[J]. Energy Storage Science and Technology, 2026, 15(4): 1363-1374.



1364 g #e F

5 # A 2026 F5 15 %

recursive least squares (VFFRLS). To address the diminished precision of the equivalent
thermal model in regions of rapid temperature changes due to spatial and material
simplifications, an adaptiveweighted physics-informed NN (AWPINN) is introduced. This
framework integrates data-driven flexibility with model physics by incorporating the output of
the thermoelectric coupled model as a learnable parameter constraint. Experimental validation
at 20°C demonstrates that the proposed AWPINN method achieves a mean absolute error of
0.242, a root-mean-square error of 0.4069, and a coefficient of determination of 0.9693,
outperforming conventional benchmarks. Further, it maintains excellent predictive capability
across a broad operational range of 0—40°C, validating the adaptability and practicality of the

model under varying temperature conditions.

Keywords: lithium-ion battery; temperature prediction; recursive least squares method;
parameter identification; physics-informed neural network
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Fig. 1 First-order RC equivalent circuit model
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Fig. 2 First-order equivalent thermal model
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prediction results of different data-driven models
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