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1.	 Conventional physics-based model 



type, the present approach uses SEM images of the 
electrode as the input value. It thus is a white box 
approach expected to enable the feature acquisition 
of degradation phenomena inside the battery. The 
main flow is as follows:
 ① Feature value is extracted by deep learning 

and visualized in the analysis images (here, 
the SEM images of the electrode cross-section) 
of each degraded state to identify the notable 
feature locations in the degradation image. In 
addition,





cycle changes in the entire area of pores, the average 
area of the active material, the entire area and 
thickness of the surface region of the active material, 
the average pore size, and the number of active 
materials. While the measured battery capacity 
decreased monotonously, each score fluctuated with 
the cycle, exhibiting a complicated behavior. For 
example,



relationship, and it is necessary to pay sufficient 
attention to spurious correlation.

Conclusions

 This paper has described the degradation 
prediction technology of lithium-ion batteries and 
introduced a conventional physics-based model and 


