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 Objectives of the research 

Batteries are highly nonlinear energy storage devices and their performance is very sensitive to the 

operating conditions (e.g., temperature, voltage, current, state-of-charge, etc.). Moreover, the 

performance of batteries degrades over time. Consequently, to avoid costly downtime periods, the 

estimation of battery states (e.g., state-of-charge, state-of-health, etc.) and remaining useful lifetime 

(RUL) prediction are mandatory.  

Without the complex modeling and priori knowledge, the data-driven methods have become the 

effective techniques for battery state estimation and RUL prediction. The recent advances of deep 

transfer learning have been widely investigated in the conditions of the rarity of labeled data and data 

shift across different tasks. The goal of this thesis project is to extend the deep transfer learning 

approaches to develop effective estimation algorithms of battery states under complex operating 

conditions. This thesis project involves the following main steps: 

• Study the state-of-the-art on deep learning and transfer learning methods applied to battery 

PHM. The references may include, but are not limited to [1-4].  

• Develop the deep transfer learning methods for state estimation and RUL prediction under a 

range of operational and environmental conditions.  

• Implementation of the developed algorithms in a proper platform in Matlab and/or Python, and 

conduct method validation with the existing battery data.  
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