N

N

Estimation of Parsimonious Covariance Models for
Gaussian Matrix Valued Random Variables for
Multi-Dimensional Spectroscopic Data
Asmita Poddar, Serge lovleff, Florent Latimier

» To cite this version:

Asmita Poddar, Serge lovleff, Florent Latimier. Estimation of Parsimonious Covariance Models for
Gaussian Matrix Valued Random Variables for Multi-Dimensional Spectroscopic Data. WiML 2018 -
13th Women in Machine Learning workshop, Dec 2018, Montreal, Canada. 2018. hal-01954769

HAL Id: hal-01954769
https://hal.science/hal-01954769
Submitted on 13 Dec 2018

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-01954769
https://hal.archives-ouvertes.fr

o Estimation of Parsimonious Covariance Models for
&7 2L Gaussian Matrix Valued Random Variables for Multi-Dimensional Spectroscopic Data

Asmita Poddar, Florent Latimier, Serge lovleff
Model for Data Analysis and Learning (MODAL) Research Team, INRIA Lille-Nord Europe, France

INVENTEURS DU MONDE NUMERIQUE

Introduction The Model
Satellite remote sensing makes it possible to observe landscapes on large We model the data as vec(Y)~ N(u, X), * Irregular temporal sampling of the pixels — pixels of entire region do not
spatial scales. The Sentinel-1 and Sentinel-2 satellites currently provide full where vec(Y) represents the pixel (taking into account the spectra and have same moments of acquisition.
coverage of the national territory of France every 5 days. Due to the orbit of time sampling) modeled as Normal distribubtion with mean p, and e Missing data — due to the presence of clouds and atmospheric
the satellites, coupled with the presence of clouds, the sampling of the pixels covariance matrix . disturbances.
are temporally irregular. The project aims to develop, study and implement The covariance matrix 2 can be estimated as: * High dimensional data — 13 electromagnetic spectral bands.
supervised and unsupervised classification methods when the data are of * Huge volume of data - 6,500 billion pixels for the area of France.
different natures (heterogeneous) and have missing and / or aberrant data. Sivel
The methods implemented are developed to process satellite and aerial data We require to process and represent the data appropriately. Due to the
for ecology and cartography. irregular time sampling, we transform the data to regular sampling by linear
interpolation — which allows us to use is as a matrix valued model.
| | Hence, develop models for the simulation and classification of data.

Full model (Naive) Parsimonious model
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We can assume:

Figure 2. Sentinel-2 spectral bands
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Figure 1. Classification of the Satellite Data » Developed using S4 objects and methods.
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To classify the spectroscopic data, we use the Bayes Classification Rule, given * Circular Flop Algorithm, using = methods
by: 2o, 2y = * Uniform Maximum Likelihood = mvthorm
' 0 0 - Estimation until :
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where X is the pixel to be classified and n is the number of dimensions of x The code is available at: https://github.com/asmitapoddar/BayesSentinel
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