Supplementary Materials

Lithium-ion battery health prognosis via electrochemical impedance

spectroscopy using CNN-BiLSTM model

Zhihang Liu', Yi Sun'?, Yutian Li**5, Yuyang Liu®**, Yue Chen®", Yunwei

Zhang'”

School of Physics, Sun Yat-sen University, Guangzhou 510275, Guangdong, China.
2DeepVerse PTE. LTD., Singapore 828792, Singapore.

3Spin isospin Laboratory, RIKEN, Wako 351-0106, Japan.

“Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, Gansu,
China.

3School of Nuclear Science and Technology, University of Chinese Academy of
Sciences, Beijing 100049, China.

®Department of Mechanical Engineering, The University of Hong Kong, Hong Kong
999077, China.

*Correspondence to: Dr. Yunwei Zhang, School of Physics, Sun Yat-sen University,
No. 135, Xingang West Road, Haizhu District, Guangzhou 510275, Guangdong,
China. E-mail: zhangyunw(@mail.sysu.edu.cn; Dr. Yue Chen, Department of
Mechanical Engineering, The University of Hong Kong, Pokfulam Road, Hong Kong
999077, China. E-mail: yuechen@hku.hk; Dr. Yuyang Liu, DeepVerse PTE. LTD., 2
Shunfu Road, Singapore 828792, Singapore. E-mail: yuyang@deepverse.tech



25C01 25C02 25C03

36
35 1 32
34
30
> > 30 >
=, = .=
[v) [} U 32
g 2 2
8 g* 8
55 304
26
15 28
0 50 100 150 200 250 0 50 100 150 0 50 100 150 200
Cycle number Cycle number Cycle number
25C06 25C07
32.5
30
30.0
> >
G 27.59 S
s B 25
a a
m 25.0 ©
Q 8]
22.5 20
20.0
- T - ; 15 1 -
0 50 100 150 200 0 25 50 75 100 125
Cycle number Cycle number

Supplementary Figure 1. The capacity fade curves of the training data at 25 °C.

As marked, the Cells 25C01, 25C02, 25C03, 25C06, and 25C07 are used for training.
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Supplementary Figure 2. The results of capacity estimation for the test cell at 25 °C.

Cell 25C05 is used for testing.
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Supplementary Figure 3. The results of the capacity estimation for cell 25C05,
where cells 25C01, 25C02, 25C03 and 25C06 are used for training, with cell 25C07
removed. The SOH estimation model is retrained by excluding the only one cell with
the knee point (i.e., 25C07), and the result shows that the model can still accurately
predict the capacity drop of 25C025 at around 190 cycles. This demonstrates the
robustness of our model to predict such knee points even without prior knowledge of

similar degradation patterns.
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Supplementary Figure 4. The capacity fade curves of the training data at

multi-temperatures (i.e., 25, 35, and 45 °C).

Cells 25C01, 25C02, 25C03, 25C06, 25C07, 35C01 and 45CO01 are used for training.
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Supplementary Figure 5. The results of capacity estimation for the test cell at 25, 35,

and 45 °C.

Cell 25C05, 35C02 and 45C02 are used for testing.




