
 

 

ACCES au laboratoire GIPSA-lab 
 

Feuille de route 
 
 

GIPSA-lab 
Bâtiment ENSE3 (ancien IEG) 
Domaine universitaire de Saint Martin d’Hères 
Grenoble 
France 
 
Batiment B 3e étage : direction du laboratoire 
Batiment B 3e étage : département Parole et Cognition 
Batiment B 2e étage : département Automatique 
Batiment D 1er étage : département Images-Signal 
 

EN VOITURE 
 
Vous venez de Chambéry (A41) 
ENTREE 3 
Rocade Sud sortie N°1 - Domaine universitaire 
 

1- Au rond point, prendre à droite et rester sur la voie de droite 
2- Au rond point, aller en face (av. de Vignate) 
3- Au rond point, tourner à droite (rue de la Piscine) 
4- Au bout, aller à gauche (av. de la Chimie). 
5- Continuer sur l’av. de la Chimie jusqu’au bout. 
6- Au carrefour, rentrer en face sur le grand parking. 
7- Rentrer dans le bâtiment B (ENSE3) par une des 2 portes donnant sur le parking. 
8- Accès à la direction de Gipsa-lab par l’escalier central (3e étage). 

 
Vous venez de Lyon (A48) ou de Sisteron (A480) 
Direction Chambery 
Rocade Sud 
ENTREE 3 
Sortie N°1 - Domaine universitaire 
 

1- Au rond point de la sortie, faire le tour pour aller à gauche 
(passer sous la rocade) 

2- Au rond point, aller en face (av. de Vignate) 
3- Au rond point, tourner à droite (rue de la Piscine) 
4- Au bout, aller à gauche (av. de la Chimie). 
5- Continuer sur l’av. de la Chimie jusqu’au bout. 
6- Au carrefour, rentrer en face sur le grand parking. 
7- Rentrer dans le bâtiment B (ENSE3) par une des 2 portes donnant sur le parking. 
8- Accès à la direction de Gipsa-lab par l’escalier central (3e étage). 

  

X.	  Ceamanos.	  08/04/11	   1	  Colloque	  d’inauguration	  de	  la	  Société	  Française	  de	  Télédétection	  Hyperspectrale	  	  



Colloque	  d’inauguration	  de	  la	  Société	  Française	  de	  Télédétection	  Hyperspectrale	  	  X.	  Ceamanos.	  08/04/11	   2	  

Mars	  observed	  by	  Viking	  Orbiters	  
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Figure 7. Estimated abundance fractions of water ice, CO2 ice and dust (a, b and c) and spatial reconstruction error (d)

approach allowing to jointly estimate the pure spectra of
the chemicals composing the area under view and compute
their abundances. In this second step, ICA classification,
although approximate, is used for selecting a restricted set
of pixels, representative of the constituents: this reduces
the BPSS computational load without penalizing the per-
formance. The spectral accuracy allows the user to easily
identify the chemical species, and the estimated sources are
precise enough to provide knowledge about their physical
properties. Finally, the linked abundance are in agreement
with the reference wavanglet masks.

Current works include two tasks. First, the study con-
cerning the result confidence is very important for astro-
physicists. Secondly, since the approximation done by ICA
as well as BPSS is based on a linear model of Nc com-
ponents, the spatial reconstruction error (Îλk

(n)− Iλk
(n))

should inform on the local quality of the approximation. A
too large error could be associated either to a wrong local
model, i.e. due to intimate (nonlinear) mixture, or to the lo-
cal presence of another endmember, which does not belong
to the Nc extracted components. On the other hand, future
works should be done in the case of OMEGA hyperspectral
images with more ambiguous spectral endmembers. Espe-

cially with minerals because associated spectral signatures
are thinner than the ice one. Furthermore, the new genera-
tion of hyperspectral imaging instruments will soon incor-
porate a new dimension: the observation angle. An instru-
ment, like CRISM on the NASA’mission Mars Reconnais-
sance Orbiter, will observe the same field of view according
to different angles. Semi-blind approaches, inspired of these
presented in this paper, seem straightforward candidates
for analyzing this type of dataset, which is a real challenge
for the next years.

Acknowledgments. This work was supported in part by
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governments (PAI EGIDE).
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HiRISE@MRO	  (25	  cm/pix)	  
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Photometric	  correction	  

Artifact	  cleaning	  

Atmospheric	  correction	  

Raw	  image	  

Clean	  image	  
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VCA	  
(Nascimento’05)	  

MVC-‐NMF	  
(Miao’07)	  

spatial-‐VCA	  
(Zortea’09)	  

BPSS	  
(Moussaoui’06)	  

First	  principle:	   Geometric	   Geometric	   Geo.	  +	  spatial	   Statistical	  
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endmembers	  
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framework	  
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endmembers	   False	  spectra	  
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endmembers	  

Computational	  
time	  
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Sources:	  Dark,	  strong	  bright,	  weak	  bright	  

HiRISE	  image	  

VCA	  abundance	  map	  
Ceamanos	  et	  al.	  IEEE	  TGRS	  2011	  
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Sources:	  Dark,	  strong	  bright,	  weak	  bright	  
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50	  cm	  
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telescope!	  
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Detail	  of	  the	  Russell	  dune	  observed	  by	  the	  CRISM	  and	  the	  HiRISE	  
instruments.	  CRISM	  frt42aa	  in	  blue,	  HiRISE	  PSP_002482_1255	  in	  green	  

	  

Dark	  features	  

CO2	  ice	  

reference	  
abundance	  
map
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HiRISE PSP_002482_1255 CRISM frt000042aa Registration correlation coefficient
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HiRISE image PSP_002482_1255_RED
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VCA	   BPSS	   MVC-‐NMF	   spatial-‐VCA	  

Ground	  truth	  

Correlation	  accuracy	  

•  Misregistration	  is	  the	  main	  cause	  of	  inaccuracy	  
•  MVC-‐NMF	  and	  VCA	  obtain	  the	  best	  r =	  0.83	  and	  ε =	  0.08	  
•  spatial-‐VCA	  does	  not	  extract	  the	  dark	  source	  satisfactorily	
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•  BPSS	  obtains	  the	  most	  accurate	  abundances	  along	  with	  MVC-‐NMF	  
•  VCA	  abundances	  are	  underestimated	

•  General	  overestimation?	
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•  BPSS	  obtains	  the	  most	  accurate	  abundances	  along	  with	  MVC-‐NMF	  
•  VCA	  abundances	  are	  underestimated	  (unmixing	  constraints?)	

•  General	  overestimation?	


HiRISE image PSP_002482_1255

 

 
CRISM frt42aa channel at 1.1 µm

 

 

HiRISE classification map HiRISE classification map with CRISM pixel grid
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200

400

600

800

1000

0.085

0.09

0.095

0.1

0

0.2

0.4

0.6

0.8

1

0

0.2

0.4

0.6

0.8

1

0

0.2

0.4

0.6

0.8

1

0%	  dust??	  



Colloque	  d’inauguration	  de	  la	  Société	  Française	  de	  Télédétection	  Hyperspectrale	  	  X.	  Ceamanos.	  08/04/11	   25	  

BPSS	  and	  MVC-‐NMF	  results	  are	  expected	  to	  improve	  significantly!	
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Batiment B 2e étage : département Automatique 
Batiment D 1er étage : département Images-Signal 
 

EN VOITURE 
 
Vous venez de Chambéry (A41) 
ENTREE 3 
Rocade Sud sortie N°1 - Domaine universitaire 
 

1- Au rond point, prendre à droite et rester sur la voie de droite 
2- Au rond point, aller en face (av. de Vignate) 
3- Au rond point, tourner à droite (rue de la Piscine) 
4- Au bout, aller à gauche (av. de la Chimie). 
5- Continuer sur l’av. de la Chimie jusqu’au bout. 
6- Au carrefour, rentrer en face sur le grand parking. 
7- Rentrer dans le bâtiment B (ENSE3) par une des 2 portes donnant sur le parking. 
8- Accès à la direction de Gipsa-lab par l’escalier central (3e étage). 

 
Vous venez de Lyon (A48) ou de Sisteron (A480) 
Direction Chambery 
Rocade Sud 
ENTREE 3 
Sortie N°1 - Domaine universitaire 
 

1- Au rond point de la sortie, faire le tour pour aller à gauche 
(passer sous la rocade) 

2- Au rond point, aller en face (av. de Vignate) 
3- Au rond point, tourner à droite (rue de la Piscine) 
4- Au bout, aller à gauche (av. de la Chimie). 
5- Continuer sur l’av. de la Chimie jusqu’au bout. 
6- Au carrefour, rentrer en face sur le grand parking. 
7- Rentrer dans le bâtiment B (ENSE3) par une des 2 portes donnant sur le parking. 
8- Accès à la direction de Gipsa-lab par l’escalier central (3e étage). 
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1) Data pipeline: The frt000042aa image is processed before the unmixing stage. The aim of this data pipeline

is to get rid of contributions in the data other than those related to the physical components at the surface. In this way,

the image frt000042aa is corrected for instrumental artifacts, photometric issues and atmospheric contribution. A

region of interest (ROI) is defined as we are only interested in the southwest facing scarp that displays the defrosting

features. Figure 1 shows in yellow the ROI that is considered in this study. Only the 250 CRISM channels ranging

from 1.0 to 2.6 µm microns are considered in this work due to the high impact of thermal noise for greater

wavelengths and the less marked features of CO2 and dust in the visible range.

a) Artifact correction: First, the targeted image frt000042aa is corrected for residual stripes and spikes by the

method in [24]. Second, frt000042aa is corrected for the spectral smile effect, a common artifact to pushbroom-

type sensors to which CRISM belongs. The smile effect refers to the data artifacts originated by the nonuniformities

of the instrument spectral response along the cross-track dimension. These artifacts are overcome using the method

in [25], which manipulates the data by mimicking a smile-free spectral response. This processing step is crucial

to ensure an accurate correction of the atmospheric contribution [26] and to reduce the impact of the smile effect

on the unmixing techniques. In particular, the smile correction of frt000042aa is quite challenging because of the

presence of CO2 ice which results in a higher strength of the smile artifact [25].

b) Photometric correction: Before removing the contribution of the atmosphere, we study the illumination

conditions over the Russell scene. As a matter of fact, the illumination geometry plays an important role in the

image properties since, for example, the average level of the spectra forming the image frt000042aa depends on

the illumination incidence angle according to the Bouguer law.

CRISM data come in radiance factor I/F units, I/F being the ratio of the radiance measured by CRISM to the

solar irradiance at Mars divided by π. Let ρ be the bidirectional reflectance of a given point at the surface that is

observed with the geometry defined by the angles i, e and g. The angle i - respectively e - is the solar incidence -

emergence - angle between the normal vector to the surface and the vector going from the observed point to the sun

- spacecraft -. g stands for the phase angle and it is defined as the angle between the incidence and the emergence

directions. Given that

ρ(i, e, g) =
I

π · F
(1)

CRISM images can be transformed into reflectance factor (REFF) units by the following relation

REFF =
π · ρ(i, e, g)

cos(i)
=

I

cos(i) · F
(2)

The diminution of the energy according to i is confirmed by Equation 2. Unfortunately, the common practice

involves the use of the solar incidence angle relative to the Martian areoid (i�) instead of the angle relative to the

surface [1]. This procedure may thus introduce severe errors specially for surfaces with accentuated relief when i�

is far from being close to i.
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HiRISE PSP_002482_1255 CRISM frt000042aa Registration correlation coefficient
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Dark	  label	  counting	  of	  two	  CRISM	  
footprints	  over	  the	  HiRISE	  

classification	  map	  
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