Le Centre de mathéma
appliquées (CMAP

ECOLE
POLYTECHNIQUE

82 IP PARIS

Opportunity of Msci Dissertation (Tesi di Laurea)

Title Development of State-of-Health Indicators for Researchable Batteries Using Deep-
Transfer Learning Methods

Motivations Rechargeable batteries are, nowadays, the main power storage and supply units of many

and systems, such as electric vehicles, micro-grids and aerospace crafts [1, 2, 10]. For this,

objectives of
the research

an accurate estimation of the battery State-of-Health (SoH) is fundamental to enhance
the performance of the system within which the battery operates, e.g. ensuring its safety,
maximizing its availability and reducing sudden breakdowns and failures [3]. A large
number of data-driven methods based on shallow and deep learning techniques have
been proposed for the estimation of the battery SoH from measured electrical signals [3,
5, 8]. These methods are typically developed using input-output data formed by
electrical signal values and the corresponding battery SoH, collected from laboratory
(accelerated) tests [4, 9]. However, batteries are typically operated in industrial systems
characterized by operational (e.g., loads), environmental (e.g., external temperature) and
managemental (e.g., humidity during storage) conditions very different from those of
the laboratory tests. For this, the performance of the methods developed using laboratory
data tend to be not satisfactory when they are applied to battery operating in real
industrial systems [6, 7, 10].

In this context, the objective of the present thesis project is to develop a method for the
estimation of battery SoH based on the emerging techniques of Deep Learning (DL) and
Transfer Learning (TL). DL allows capturing the representative information from raw
input data, providing high-level abstractions of it. TL is emerging as a technique to
improve the performance of artificial intelligence models when the distribution of the
data used to train the model is different from the distribution of the new (test) data which
the models are applied to. Real data collected from battery operating in real industrial
systems, containing voltage, currents, and temperature profiles during charging and
discharging cycles along the battery life will be used to validate the developed method.

The thesis will be developed in collaboration with Ecole Polytechnique (Paris, France).

Activities

Literature survey of the state-of-the-art method for battery SoH estimation;
Analysis of the possible solution methods;

Selection of the most promising solution method;

Development of the deep-transfer learning method;

Application of the developed method to benchmark datasets;

Analysis of the obtained results.

Required
competencies
and skills

i) Interestin developing innovative algorithms to tackle real applications;
i) Good knowledge of Matlab or Python programming or awillingness to
learn before starting the assignment.
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