
 

Postdoctoral position (24 months) – ANR MAPS 

Remote sensing and Data analysis based on  

Hyperspectral and Polarimetric imaging 

 
1. Context 

 

Yncréa Ouest/ISEN is a French major engineering school, specialized in digital sectors, recognized by 

the Ministry of Education and accredited by the CTI (the French national engineering qualification 

board). The mission of our dedicated teaching and administrative team is to provide students with a 5-

year general engineering qualification, specializing in digital technologies. 

Based in Brest, Nantes, Caen and Rennes, our 4 campuses offer engineering programs in embedded 

electronics, Internet of Things, mobile robotics, artificial intelligence, business engineering, bio 

technologies, energy and sustainable development. Our school has experienced/registered a strong 

growth for a few years. 

With more than 40 members, our research laboratory L@bISEN focuses on smart and autonomous 

systems (information processing and decision, sensors network, energy). Our laboratory is most 

dynamic, with publications in top-ranked journals. 

In particular, the LSL (Light Scatter Learning) team works on non-conventional optical imaging and 

modeling of objects. The underlying research theme includes four parts: 

 Design of non-conventional optical imaging 

 Optical modeling and radiative transfer 

 Chemical analysis 

 Application in real conditions 

In concrete terms, an hyperspectral imaging bench and a multispectral imaging polarimeter have been 

designed. In order to calibrate the optical models of biological tissues (e.g. leaf, alga, food), chemical 

analysis has been developed, including chlorophyll and water quantification, as well as anatomy 

characterization. Several models are currently under investigation, especially multilayer models. 

Applications concern remote sensing, food inspection, medical diagnosis, etc. 

Recently, our laboratory has been funded by the ANR (French National Research Agency) for the 

MAPS (Modeling Algae optical Properties for a large Scale application) project. The MAPS project is 

a typical example of application in real conditions carried out by the LSL team. In the context of this 

project, we are recruiting a postdoctoral fellow for 24 months in Brest in remote sensing and data 

analysis. 

2. Subject 
 

The MAPS project is dedicated to model algae optical properties for a large scale application. This 

includes four steps summarized and referred as WP (Work Package) in Fig. 1: 

Step 1 – Database of alga optical and reference measurements 

Step 2 – Model of alga optical properties 

Step 3 – Alga remote sensing based on real and simulated images 

Step 4 – Fundamental perspective: 3D modeling of alga optical properties 



 

These steps are detailed below: 

Step 1 – A database of alga optical and reference measurements will be created. This includes the 

definition of the acquisition protocol, the acquisition and preprocessing of data. More precisely, 

laboratory hyperspectral and polarimetric imaging will be carried out on macroalgae field samples, as 

well as chemical analysis of composition and anatomy. These measurements are illustrated in Fig. 1. 

Step 2 – Physics-based and data driven models will be designed for retrieving composition and anatomy 

of algae based on the hyperspectral and polarimetric measurements. More precisely, regression analysis 

will be carried out using data analysis tools (Machine Learning, Deep Learning). In addition, a physics-

based model will be developed whose an example is illustrated in Fig. 1. 

Step 3 – The models designed in Step 2 will be applied in real conditions (Fig. 1). More precisely, 

airborne remote sensing images acquired by IFREMER will be processed in order to retrieve the 

composition and anatomy of algae. This includes the detection of pixels containing algae, the extraction 

of the optical properties of algae and finally the derivation of the composition and anatomy. 

Step 4 – The physics-based model developed in Step 2 will be enhanced by taking into account the 3D 

anatomy of a species of interest. Such anatomy is illustrated in Fig. 1. More precisely, 3D radiative 

transfer will be applied through the algae tissues. The resulting model will be compared to the one 

developed in Step 2 in order to identify physical phenomena requiring to be better taken into account. 

 

The candidate will participate in Step 1, Step 2 and Step 3 in order to create the database, carry out the 

regression analysis (year 1) and apply the model to remote sensing images (year 2). When the candidate 

will begin, the definition of the acquisition protocol will be well advanced. 

 

3. Requirements: 

 

The candidate holds a PhD in Remote sensing, Data Analysis, Applied mathematics or a related 

discipline. She/he should: 

 Have an aptitude for developing remote sensing analysis, acquisition protocols and data-

driven models. This includes: 

o An experience in hyperspectral and polarimetric data analysis is preferred. 

o Machine Learning and Deep Learning. 

o Python programming language. 

 Have an aptitude to write publication, especially in English. 

 Have a team spirit and be familiar with collaborative work. 

 Be able to interact with internal and external partners. 

 Be independent in organizing her/his work, a spirit of initiative and creativity.  

 A taste for teaching is also an appreciated skill for the position.  

 

4. Application: 

To apply, please send your CV and a cover letter before December, 24th 2021 

The selection process includes two steps: 

1. First selection based on CV, cover letter and phone call. 

2. Final selection based on a bibliography work (detailed at this time) and video conference. 

Starting date: February 20221 

The post-doctoral position may be converted into a full-time research/teaching position in our institution 

at the end of the contract. 

5. Contact: Josselin Aval (josselin.aval@yncrea.fr) 

 

                                                           
1 There may be some flexibility. 
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Figure 1 – Flowchart of the MAPS project showing the four WPs of the methodology. Optical measurements are 

illustrated for two algae species (Fucus vesiculosus and Ulva sp.), based on sample collection at the Moulin Blanc 

beach (Brest) and data acquisition in the optical laboratory of ISEN, carried out on November 18 th, 2020. The 

hyperspectral spectra illustrate the strong absorption of pigments in the visible domain, while the polarization 

Mueller matrices contain mainly depolarization (diagonal terms) and slight linear and circular polarization (non-

diagonal terms). Literature example of an optical microscope image is illustrated for Fucus vesiculosus. 


