Transfert Learning for predicting biomass from satellite imagery
Supervision:
- Thomas Guyet, IRISA/LACODAM (thomas.guyet@irisa.fr)
- Pauline Dusseux, Agrocampus-Ouest / Univ. Grenoble Alpes
(pauline.dusseux@agrocampus-ouest.fr)
Context:
The context of this internship is the proposal of a service to support farmers to better manage
their grassland. This can be achieved by an accurately evaluation of the height of grass with a
fine spatial precision.
Our approach is to estimate the grass biomass using remote sensing data. With the arrival of
new Sentinel-1 (SAR) and 2 (optical) sensors, image time series are now available with a high
revisit capacity on the same site (temporal resolution of 5 days) and with high spatial (10m)
and spectral resolutions.
In our recent work, we developed a regression model to estimate height of grass with an error
lower than 2cm. This validates the remote sensing approach to predict accurately the biomass
from satellite images. This model has been developed for specific types of grassland, in
different regions and for data collected during a single year.
The questions that this internship will address are mainly:
- is the model learned from our dataset valid for new types of grassland, new years?
- is it possible to transfer the model learn from one type of grassland/years to another one?
The proposed approach that will be developed will make use of a specific machine learning
method called “transfer learning” or “domain adaptation”. The “transfer learning” problem
consists in automatically learn how to transfer the knowledge acquired from the data acquired
in one context in knowledge that would be used in another. More especially, the challenge will
be to automatically learn how the model learned from one collection of images with a specific
context can be adapted to new images in an another context. Two types of transfer would be
studies: the intra-year transfer and the intra-type of grassland transfer. The challenges lie in
identifying meaningful features to characterize the context and use machine learning
algorithm to learn a transfer function.
The main steps of this work will be:
- the study of the state of the art of transfer learning for regression tasks
- the implementation of a standard machine learning procedure to propose a set of prediction
models of the height of grass that are specific to some predefine context (these models would
be compare with the current one)
- the proposal of a method to transfer the model from one context to another
- the solid evaluation of the strengths and the limits of the proposed approach
The minimal knowledge in remote sensing images and spatial image processing will be
provided by the supervisors during the internship.
The internship will be located in IRISA laboratory, LACODAM Team.
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Expected profile and skills
- Programming in Python (sklearn, pandas)
- Programming in R
- Good knowledge of statistics
- Knowledge in machine learning techniques
- Curiosity
- Strong interest for experimental studies
- Interest in remote sensing and environmental sciences
- Scientific English

