
Research oriented Internship offer ≈ 6 months to start ASAP (2023)

Harvested Energy Prediction in Intermittent Systems

enhanced with Machine Learning Methods

1 Cominlabs NOP Project

Intermittent computing is an emerging paradigm for batteryless IoT nodes powered by harvesting
ambient energy. It intends to provide transparent support for power losses so that complex computa-
tions can be distributed over several power cycles. It aims at significantly increases the complexity of
software running on these nodes, and thus at reducing the volume of outgoing data, which improves
the overall energy efficiency of the whole processing chain, reduces reaction latencies, and, by limiting
data movements, preserves anonymity and privacy. The system considered in this project is composed
of a Texas instruments batteryless microcontroller MSP430 integrating a non-volatile memory and a
supercapacitor, and interfaced with a solar panel. The NOP project (https://project.inria.fr/nopcl/)
aims at improving the efficiency and usability of intermittent computing, based on consolidated the-
oretical foundations and a detailed understanding of energy flows within batteryless systems. The
NOP project has received a French government support granted to the Labex Cominlabs excellence
laboratory and managed by the National Research Agency in the “Investing for Future” program
under reference ANR-10-LABX-07-01.

2 Project Context

This project aims at investigating different energy harvesting prediction algorithms, under realistic
execution scenarios, in order to better use the system available energy over time. Indeed, energy
harvesting is still not accurately estimated (up to 30% prediction error in literature algorithms), and
is estimated without taking into account evolving characteristics inherent of the energy source (the age
and cleanness of solar panels). Finally, harvesting energy prediction algorithms are calibrated on real
energy measurements (on the supercapacitor available energy), which introduces a significant energy
cost that impact the energy harvested by the system. In this context, it is necessary to investigate to
which extent energy harvested is worthy to be predictively estimated.

3 Internship main Tasks

In this context this internship project will investigate energy prediction algorithms enhanced with
machine learning for intermittent systems. The main tasks will be:

• Study on existing algorithms, without as well as enhanced with machine leaning methods accord-
ing to the accuracy achieved and their power consumption. This study will allow the comparison
of state of the art algorithms with basic methodologies (i.e., without complicated estimations)
to determine when it is worthy to predict the harvested energy;
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• According to previous task results, the accuracy and power consumption cost will be realistically
evaluated through practical experiments. For this, we will implement selected energy prediction
algorithms on Texas Instruments MSP430 micro-controller interfaced with solar panels.

• Finally, we will investigate the enhancement or the development of new algorithms for instance
by taking into account additional important aspects such as characteristics on the solar panel,
the time of the day, other energy sources, or any other internship candidate idea.

• The work developed in this internship could lead to the publication of a scientific article.

4 Internship Profile

Candidates are required to hold or to be at the last year of a Master or Engineer Diploma in
computer science, electronics, or any other related domain. Proficiency in C programming is required.
Skills on Matlab, Linux, micro-controler programming, etc will be of interest and valuable.

5 Intership Contract

• Research Laboratory: Institut d’Electronique et des Technologies du numéRique (IETR),
UMR CNRS 6164

• University: Polytech Nantes, Nantes Université

• Location: IETR/Polytech, Nantes, FRANCE

• Starting date: ASAP (2023). A 6 month contract.

• Salary: ≈600e/month.

6 To apply

Send by email a detailed CV and last semester marks available.
• Dr. Maria Méndez Real, maria.mendez@univ-nantes.fr

• Dr. Sébastien Pillement, sebastien.pillement@univ-nantes.fr ,
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