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ANR HYEP Hyperspectral imagerY for 

Environmental urban Planning

 The objectives of this project are 

1) to develop methods and tools adapted to 
hyperspectral data and promote a French 
hyperspectral sensor in the whole of the existing and 
future airborne and spaceborne sensors,

2) to supply image-processing tools to derive useful 
information about urban organization from these 
images and,

3) to constitute a morpho-spectral database 
compatible to these future space missions. 
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Urban complexity

 To cope with these goals : (1) which type of information can be delivered 

by these different sensors. Indeed, the bulk of sensor data available need 

to be carefully scoped in order to provide the best combination of sensor 

data for the defined objectives. The proposed project is based on several 

main work-packages in order:

 to describe urban features and associated indicators able to illustrate 

urban diversity and produce a dedicated morpho-spectral database 

(MDB);

 to select methods and tools to extract urban features adapted to define 

objectives;

 to specify the choices made according to image selections;
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UMBRA ONERA-IGN campaign (October, 2012) 

Principal characteristics of sensors implied in the UMBRA 
mission

New acquisition expected in 
June 2014 (ONERA campaign) 
and September 2014 (IGN-
ONERA campaign). The first 
experiment will imply the 
ONERA Hyspex hyperspectral
camera and a Pan sensor. The 
second one will use the same 
facilities completed by the 
IGN airborne topographic 
lidar, providing 3D point 
clouds
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Themis Visions System VNIR 400T

Kaunas(Lithuania) summer mission  2014 5



 WP1 is dedicated to data acquisition (ground data) and morpho-spectral 

database definition and creation. 

 WP2 concentrates on the development of the pre and processing tools 

taking into account the selected morpho-spectral data defined in WP1.

 WP3 takes in charge the sensor capacities assessment towards urban 
applications, according to following topics: impervious soils, urban 

vegetation, roof and infrastructure material and urban wetland. This 

assessment exercise is planned in comparison with other hyperspectral
sensors already planned (EnMap, Shalom or PRISMA) and actual multispectral 

sensors like Pleiades or future one like Sentinel-2. 

 WP4 deals with the integration of the previous results with two purposes: 

 HYPXIM mission to provide inputs for mission technical specifications

 End user or local authorities’ expectations: to provide some insight for planning purposes as 

(Trame verte, Plan Climat Energie Territoire, Schémas Régionaux de Cohérence Ecologique

(SRCE) etc.).

6



WP1.1: Pre-processing

Adaptation of the existing end to end simulator to the different spectral and spatial 

characteristics of each sensor (EnMap, PRISMA, Shalom, HYPXIM, Pleiades multispectral 

and Sentinel 2). From an airborne acquisition, the corresponding top of atmosphere 

image will be simulated, then the spatial and spectral aggregations will be achieved to 

simulate a given space sensor and followed by an atmosphere compensation to 

retrieve the surface reflectance.

WP1.2: Measurements design 

The measurements will be applied on a set of images (Toulouse and Kauna), corrected 

and provided by ONERA and UMR ESPACE, as a simulation test base with several images 

performed at various spatial resolution (actual and planned spectral and hyperspectral

sensors) in order to extract spatial, spectral, geometric information.

WP1.3: Constitution of standardized database

Information and morpho-physical knowledge will be designed from spectral, 

hyperspectral data extracted from remote sensing data simulation at various resolutions. 

These resolutions will be chosen to cope with existing or planned sensors, spectral and 

hyperspectral. The database will gather attributes and ontological characteristics 

(geometric, biophysical and categories of urban objects.
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B1 – Caractérisations biophysiques 

et

biochimiques

Mesures spectrales

(signatures spectrales)

Décomposition biophysique

et biochimique

Caractérisation moléculaire 

et ADN par traitement 

statistique et mesures C – Base de données morpho–

spectrale 

Génération d’une base de données morpho–

spectrale orientée objets
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Ultra–violet 

Infra–rouge thermique

A – Architecture de production d’une base de données 

morpho – spectrale orientée objets 

D2 – Identification 

morpho–spectrale 

des objets et des 

surfaces étudiés par 

classification, 

requêtes et analyse 

statistique

D1 – Identification des 

objets et des états surfaces 

étudiés

Identification 

morpho–spectrale 

Identification 

spectrale 

(bande spectrale)

B2 – Caractérisation 

morphologique

Optimisation par traitements 

morphologiques, statistiques 

locaux et géométriques

Reconnaissance et

identification par fusion 

ensembliste, analyse spatiale, 

logique et arithmétique

Reconnaissance objet : 

extraction des objets et des 

surfaces étudiés par 

segmentation structurale

(statistique, morphologique et 

biophysique – biochimique)

Mesures géométriques 

euclidiennes et 

topologiques

Génération d’une base 

de données morpho–

métrique orientée 

objets

Caractérisation des 

objets et des surfaces 

étudiés

Légende des traits

Analyse spectrale

Caractérisation par la forme

Identification des états de 

surface et/ou des objets

Source: INPI, Gadal, 2014



COURBE SPECTRALE DE LA TUILE
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COURBE SPECTRALE DES MAISONS 

INDIVIDUELLES
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COURBES SPECTRALES DE LA ZONE D'ACTIVITES

ET DU POSTE ELECTRIQUE
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Bande infrarouge 
thermique

COURBES SPECTRALES DE LA CONSERVERIE
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Urban trees

 Spectral measurements

 The hyperspectral scanning process was conducted using a new 

generation Themis Vision Systems LLC hyperspectral camera VNIR-400T(Bay 

St. Louis, MO, USA), covering the spectral range of 400–1000 nm with a 

sampling interval of 0.6 nm, producing 955 spectral bands 
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Merci …..


