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Agenda

• Presentation of VisioTerra
– Optical / Radar experience - Software development
– Collaboration with ESA
– The “20 years of oil routes” project

• The Envisat ASAR WSM product
– Acquisition geometry
– Normalized Radar Cross Section (NRCS)
– Gain at sub-swath junctions
– Homogenization of mean (m0) and standard deviation (σ0)

• C-Models
– From Digital Number (DN) to sigma0
– CMOD4, CMOD5, CMOD5.N
– Retrieving V and φ

• Sub-swath junctions
– Highlighting the defects
– Piecewise adjustment

• Conclusions
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Presentation of VisioTerra

VT Satellite Tracker• Optical / Radar experience
– Image processing (training)
– Cartographic production
– Viewing geometry
– Orbit propagation 

• Software development
– Virtual globes
– Stand-alone / servers
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Presentation of VisioTerra

• Collaboration with ESA
– GAEL Consultant - Since 1994
– Quality control of ESA products
– Envisat MERIS
– VTGoce
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Presentation of VisioTerra

• Diversity of data providers
– Huge amount of data

Globcover (ESA)
– More data providers
– Free data policy
– Interoperability

OGC standards
– Consumers may

produce data

VT Escape



Enhancing Envisat ASAR WSM for oil slicks detection 6

The Envisat ASAR WSM product

• Acquisition geometry

S(t)
sensor position

position du capteur

sensor velocity
vitesse du capteur

azimuth
azimut

swath 
fauchée

azimuth beamwidth
largeur du faisceau 

h
altitude

nadir
trace au sol

elevation beamwidth
hauteur du faisceau 

near range
ligne la plus 

proche du nadir Boresight beam
central axis
axe central du 
faisceau 

range
distance au capteur

pulse repetition period

far range
ligne la plus éloignée 
du nadir 

RADAR ↔ RAdio
Detection And Ranging 
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The Envisat ASAR WSM product

• To normalize the mean (m0) and the standard deviation (σ0)
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The Envisat ASAR WSM product

• Normalized Radar Cross Section (NRCS)

– Mean mr(j)

– Standard deviation σr(j)
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C-Models

• The backscattering coefficient (σ0) as a function of the wind 
speed (V) and azimuth (φ)

azimuth axis 
(trajectory)

V3

φ3

V2 φ1=90
°

V1 φ1=0
°

a

b
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C-Models

• From Digital Number (DN) to sigma0 (M(j))

• CMOD4
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C-Models

• CMOD5

• CMOD5.N
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C-Models

• Best fit with one of the 3 models
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C-Models

• Best fit results
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C-Models

• Applying a model-based equalization

raw model-based observation-based
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Sub-swath junctions

• Observed defect
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Sub-swath junctions

• After C-MOD5 centering-reduction

• After differentiation

• After Gaussian convolution
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Sub-swath junctions

• Semi-linear model



















+
≤<′′

+
−′′

+
−

×
′′−′

+

′′≤<′
′′+′

′≤≤
′

×
′′−′

−

=

2
2

2
2

)()()(

2
)()(

0
2

)()()(

)(

21
1

21
1

21

11

1
11

1
1

11

1

jjjjsijjj

jjjjejeje

jjjsijeje

jjsi
j
jjejeje

jc



Enhancing Envisat ASAR WSM for oil slicks detection 18

Sub-swath junctions

• Inter-swath correction
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Sub-swath junctions

• Applying a model-based equalization

raw model-based observation-based
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Sub-swath junctions

• Applying a model-based equalization and inter-swath correction

raw model-based observation-based
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Conclusions

• To help the photo-interpretation
– 20050714_110323 

in Google Earth

• To make easier the
oil slicks classification
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Thank you for your attention

Questions ?

Serge RIAZANOFF VisioTerra serge.riazanoff@visioterra.fr
Kévin GROSS UPEMLV kgross01@etudiant.univ-mlv.fr
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