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é cnes Context ORFE0

ORFEQ: a dual and bilateral submetric earth observing sy  stem:
Optical component: PLEIADES — CNES
Radar component: CosmoSkymed (CSK) — ASI

New capabilities and performances of the ORFEO system

Submetric resolution and image quality: fine mapping and more accurate
discrimination of object of interest

Better access capability and reactivity for operational

Optical & radar synergy

Rationale for a preparatory program:
Needs for developing and validating new types of th ematic products

Needs for developing new image processing tools adapted for VHR imagery and
optimized for high volume of data

Needs for promoting and preparing the  integration of PLEIADES products in
operational systems
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é cnes Objectives (1/2) OREEQ

ORFEOQ preparatory program initiated by CNES in 2003 to :

Prepare, accompany and promote the exploitation of the
PLEIADES & CSK images for both

scientific users
operational users
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Objectives (2/2) OREEO
é cnes Two Complementary Approaches

1 Thematic part :

Developing value-added thematic products required by end- users

Demonstrating the ORFEO data thematic potentialities and limits

2 Methodological part

Developing efficient & generic image information extrac tion tools for the
exploitation of PLEIADES imagery

Driven by thematic requirements  (functionalities, object targeted in the
images)

Solution to implement and generalize methods for operatio nal
applications
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R | ORFED
( cnes ORFEO Program Overview (1/3)

Three phases
Phase 1 :
- Identification of users needs ( Services, Value-added Products, Tools)
- Methodology state of the art (R&D; assessment of priority functionalities)

200 2005 2006

L.......
Methodological work

20

Lvrenns 1
Thematic work Meth/Them

meeting

< Phase 1 ><
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é cnes ORFEO Program Overview (2/3)

Three phases
Phase 1 :

ORREQ

- Identification of users needs (Services, Value-added Products, Tools)
- Methodology state of the art  (R&D; priority functionalities)

Phase 2 :

- Products & services development  (cf. thematic studies)
- Development of specific tools (R&T; VHR database, OTB)

- Feedbacks of thematic WG to methodological developm ents
2007 2008 2009 2010 g
N
87 87 S8 \@
2007 2008 2009 2010 201
1 T >
Them. Them.
meeting || meeting
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| ORFED
é cnes ORFEO Program Overview (3/3)

Three phases

Phase 3: Preparing the thematic in flight commissionning (thema tic
validation) of real PLEIADES imagery

@ sS3aviad
/
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Them.
meeting

><‘ Phase 3 >
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ORBEQ
é cRQS ORFEO Phase 3 strategy

Selection of key thematic studies to test real PLEI  ADES imagery
Based on past ORFEO studies (back to 2006)
Based on new ORFEO studies starting in 2010

Two phases for the new ORFEO studies startingin 20 10
2010: preparatory phase on PLEIADES-like imagery
2011: PLEIADES thematic validation tests

Phase 3 Challenge: Validating PLEIADES imagery for  end-user thematic needs

Monitoring the application of the new European & n ational environmental
policy (water, nitrate, coastal area, agricultural policy )

Needs for homogeneous, generic and validated methods/tools

Close interaction with end-users in the phase 3 thematic studies

Need for collaborating work between French and Belgium r esearch groups
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é ORFE0
cnes ORFEO program 2010 Agenda

ORFEO Thematic Workshop: 26-28 January 2010

ORFEO conference — 7,8 Dec 2010 — Toulouse
Presentation and synthesis of the ORFEO work
Proceedings for a special SFPT issue (tbc)
Invitation and agenda will be posted soon
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¢ cnes ORREQ

Il THEMATIC studies

12
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Thematic studies OREEQ
é cnNnes

Wide range of applications
8 thematic groups

Representation of thematic experts

French institutions members + ORFEO Belgium members
Link with end-users

Thematic Studies:

“Short” feasibility studies, generally based on stud ent internship
Imagery support

« optical : QuickBird, Ikonos, Geoeye, Kompsat images ,PELICAN
e radar: TerraSAR-X, CSK in 2010 »

WG Sea, Risk | Carto. Geophy. |[Hydro. | Forest | Agri. Def.
Coast.

26 Optical | 1-2 5 3-4 3 5 2 4 1

studies

17 Radar |3 1 3 4 2 1 2 1

studies 13
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Ccnes
WG4: Geophysic

Thematics: landslide,
earthquake, vulcanology,
cryosphere...

Objects: land surface

deformation, fault,terraces...

Methods: image correl.,
3D displacements

WG5: Hydrology

Thematics : flood
prediction, water eco-
system, water quality.

Objects : hydro. network,
linears & water bodies, soil

& vegetation characts.,
riverbed hydromorpholy

Methods : photo-inter.,
segm. classif., DEM

Different level of thematic fithess wrt PLEIADES

WG3: Cartography

Thematics : cartographic
DB, ortho-image DB, DTM,;
3D urban mapping, land use

Objects : elevation,
topographic elements

Methods : mono-/stereo-

visualization, change

detection, segm., 3D models

ORREQ

WG2: Risks

Thematics : flood fire
earthquake humanitarian
crisis

Objects : impacted or
vulnerable areas (loc. &
intensity)

~ Methods : photo-
interpretation, classif./segm

WG1: Littoral

Thematics : sea bottom
characterization, anthropic
pressure, coastline
geomorphology

Objects : bathy., benthic
typo., geomorph. structures,
coastline, ships, plume,
wave spectrum,...

Methods :Photo-inter.,
classif.(radiom, morphol.)
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WG7: Agriculture

Thematics : precision
farming, agri-environmental
directive control

Objects : Field geometry,
land-use, soil and crop
charact., agric. practices

Methods : classif, segm,

WG6: Forest

Thematics : forest
inventory and mapping,
forestry management

Objects : dendrometry,
species, forest state,
forestry operations

Methods : Photo-inter.,
classif., segm.

WGS8: Defence

Thematics : Large
gathering event, object
detection, land survey, illicit
activity control

Objects : Key targets, road
network state, logistic
areas...

Methods : Photo-interpret.,
semi-automatic object
detection tools
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ORREQ

é cnes Hydrology WG 5

15
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Detection and characterization of artificial OREEO

é CNES (rainage network over cultivated landscape
Bailly, S et al, UMR TETIS

Context: Linear anthropic elements
(ditches, banks, gullies) play a key role
in water path and need to be described
in hydrol. models

Pesticide

Rainfall appllcation

- water
- pestekde
Evaporation

Transplraton
valadllzatlon

Potential of VHSR imagery:
» ~80% of good detection (ditches and roads) from 0.6m pansharpened image

* Need for low solar incidence images

 Using stereoscopic imagery for 3D detection of banks

URFEU-Brusseis-iviarcn 4in'" Zu1u



cnes

S@IIOW River morphology characterization (case of Dur

TETIS/ICEMAGREF

ance)RFE0

Context : European Water Framework (Aquatic habitats quality), power supply-
dams managment (solid transport). Gravels river-bed geometry monitoring

End users : Local government, EDF, fluvial geomorphology research

Objectives : Map hydromorphologic units (riffle/pools) from very high resolution

imagery:

of
| >
physical
parameters

| ,.'. g

1: River bed
delineation
(segmentation)
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ORREQ

é cnes Forest WG 6

18
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é Forest Species Identification ORAEO
cnes Deshayes, M. (CEMAGREF); Stach, N. (IFN); Jolly, A. (ONF)

Potential of VHR near infrared to discriminate forest speci es

L3

R

Broad-leaved

o
Douglas fir —

5

Potential use into forest mapping operational chain (IFN/IGN) .
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Forestry Operation Characterization ORGEQ
Deshayes, M. (CEMAGREF); Stach, N. (IFN); Jolly, A. (ONF)
X ,

Ccnes

After storm Clear cut
Re-plantation

After storm €lear cut
land-use.change
forest to agriculture

Potential for forestry end-users

20
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¢ cnes ORREQ

Forest damage mapping and characterization
EGID/Univ. De Bordeaux & INRA de Bordeaux

FORMOSAT-2 image over Nezer site (Landes) Forest damage map

: TR
. f . § ]

% St Pt ot - 2 L &
i S LRSS A

Automatic method L
-Mean shift segm. |
- SVM

o ——

-OTB implem.
. intact
h damage
Dec 08: Before Feb 09: after
strorm storm Validation: 80 % of accuracy

(comparison with field campaign)

21
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ORREQ

é cnes WG7: Agriculture

22
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Spot 10m
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Resolution vs Perception/Detection ORA=0

Resolution Gain:

- accurate field mapping S
s _ intra-field variability = Quickbird 0,7m

- landscape object spotting




Tree Crop Mapping and Characterization ORREQ
Lelong, C et al; CIRAD, UMR TETIS

A

Hodrie

L 24
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ORREQ

é Agri-environmental measures monitoring
cnes Buffet, D et al; CRA-W (Belgium)

QB imagery Margin strip mapping

Crop marqgin strip

segmentation ﬂ

classification/a

Grass marqin strip

Potential for operational use for nitrate EU directive co ntrol
(Ongoing feasability study on French test sites)

25
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Potential of VHSR imagery for the nitrate OREEQ

écnes o S0
directive application:

Directive nitrate:
1: field vegetation cover in winter to limit nitrate
contamination of underground waters

2. green margin strip between field and river to
limit river contamination

1: Field vegetation cover monitoring:
Use of F2 high resolution imagery
3 periods of control: crop at year n; winter intercrop; crop at year n+1

|dentification of crop type by image classification technic and ground
control

Check of field vegetation cover in winter using decision tree & expert
knowledge

26
ORFEO-Brussels-March 4thh 2010



Potential of VHSR imagery for the nitrate OREEQ

écnes . S0
directive application:

2. Green margin strip detection method
July Geoeye imagery
Delineation of river bed using vector hydrographic netwo rk
6.5 m buffer area drawn from the river centre

Detection of green margin strip within the buffer by im age classification

GEOEYE-1 Imagery

27
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A transversal thematic : 00
é CNES Biodiversity mapping (“Trame verte & bleue”)

Context: National & European (ex: water & nitrate directives ) environmental policy

Obijective:

mapping natural area (land & water surfaces) for bi  odiversity assessment and
protection

Need for an “operational & validated methodology” a pplied at regional scale

Potential of VHRS imagery

Accessing to a finer typology of land cover classes

Mapping small objects such as hedge linears and dete  ction of spatial
discontinuity

Particularly adapted for urban area

ORFEO thematic studies involved:

GT3: green & blue system mapping , particularly for peri-urban areas
GT5: river corridor mapping

GT7: green margin strip and hedge linear mapping

28
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Rivular corridor land cover fine mapping OREEQ

é cnes from VHSR imagery
from COSTEL & P.Kosuth/TETIS

Context:
Rivular corridors play a key role in aquatic habitat pro tection

Monitoring the impact of anthropic pressure on the b l0-ecological state of
aquatic habitats through the fine characterization of rivular corridor land
cover

Objectives
Potential of VHSR imagery to identify and characterize land cover within

rivular corridor
Fine typology: forest species identification; discrimination between natural and
anthropic vegetation
Characterization of tree planting spatial structure

Providing accurate bio-ecological indicators quantifyng the anthropic pressure
on the river ecosystem

Implementing a generic tool for end-users in order to mo nitor the ecological
state of the aquatic habitat (use of the OTB platfor m)

ORFEO-Brussels-March 4thh 2010
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. Rivular corridor land cover fine mapping OREEQ
( cnes from VHSR imagery

from COSTEL & P.Kosuth/TETIS

Methodology:
| %y%gc&g%gg}hroplc)
Object- b (0 (/ Pressure/
oriented @A\ fld ‘ impact model
B Y on aquatic
:> _ :> m& habitat
classification & \ ecological
~ el quality
VHSR LC map (flne by
imagery typology) /

Spatial bio-ecological indicators
guantifying anthropic pressure on
rivular corridor

30
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Biodiversity mapping: green area mapping ORAEQ

»
(' NS= (« Trame verte »)

Context:
Trame Verte/Green system: ecological

network composed of patches and
corridors

Patches : area associated with a
degree of biodiversity (forest, friches

Corridor : ecological functional
connection between patches

Regional scale: use of moderate and HR
Imagery
map of structural corridor: Landsat+
MODIS data

31
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Biodiversity mapping: green area mapping ORAEQ

»
(' A== (« Trame verte »)

Local scale : use of VHSR imagery
Detection of small linear elements (hedges, green strip )
Fine characterization of land cover classes
|dentification of spatial discontinuity

Application to urban « green areas » (trame verte) mappin g

Aerial photo, 1978 (Rennes) Aerial photo, 2001 (Rennes)

:> Change detection :
Urban green area

temporal dynamic

Obiject-oriented classification

32
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ORREQ

é cnes WG2: Risks and humanitarian aids

33
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é cnes Cleared Shrublands Detection in ORGED

Operational Fire Management
V. Therion, D. Marechal D., PA Ayral (Ecole des Mines Ales) ; JC Poppi (SDIS 83)

Semi-automatic forest clearing typology

PLEIADES-like image Pre-operational product
OTB chain End-user
Fusion Défense des Foréts
+ Contre les Incendies
Segm./Class.
+ Toward: integration
Spatial analysis into operational chain
Typology
Mid-clearing Bl Bad clearing
Low clearing B Mid-clearing

Good clearing

34
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é cnes WG3: Cartography and town planning ORREO

35
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é cn Satellite mapping products are at the core of all theﬂnajseéRFE@

covers : Ortho / Land parcels
 topo DB update (built, infra)
* altimetry & DTM
» coastal mapping I
 urban and industrial mapping
» 3D surface & city models

* land cover mapping

 agro-environment
measures

 agroclimatic disasters

* land cover, vegetation
* topographic features

e DTM

 hydro. network

36

ORFEO-Brussels-March 4thh 2010



é CN&3stential contributions of PLEIADES to IGN activitie

Complementing aerial survey of the national territory

ORREQ

S

 High coverage capability to complement the 3 year cycle aerial survey of the nation al
territory

¢ Homogenous geometry and radiometry

Observing conditions shall be constrainted

standards

. Current simulation results

o 21/26 departments covered if IGN is tasking alone

[
ORFEO-Brussels

12/26.4epts covered if IGN& others are tasking

per french department

to keep image content close to 50 cm IGN
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Potential contributions of PLEIADES to IGN activitie  @[F=0
> cnes

2. A new data source in the IGN early warning networ  k for change detection
monitoring and cartographic database updating

Quickbird 30 Nov 2007 Scan 25

OO

BD Ortho summer 2006

Early warning of built-up infrastructure on
evolving areas

. speed up the collection process  of changes

 winter images help detect changes in forest or
inaccessible areas

. input for stereoplotting within Z< 50 cm rms to

38
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. | OREEQ
( CNes  Studies planned for phase 3 (2010/2011)

Strategy:
Key thematic over selected towns

Thematic needs specified by the end-users involved in th e study (Urbanism
agency; CETE; DDA; DIREN; DREAL...)

Study carried out by a partner lab (M2 internship) with CNES, IGN and ORFEO
WG3 partners methodological support

Toulouse site:
Urban morphology mapping (CESBIO & AUAT)

Identification of roof surface ( > 300m?) adapted for photovoltaic equipment
(ECOTONE)

Biodiversity mapping in peri-urban areas (« Trame verte et bleue) (CNES &
LRPC/pole satellitaire MEEDDM; DREAL MiPy)

Arcachon/Bordeaux site: Urban spread and impact on territo ry
fragmentation and humid areas

Lab : EGID/Université de Bordeaux

End-users: CETE SO, DDA Gironde, DREAL

ORFEO-Brussels-March 4thh 2010
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. | OREEQ
( CNes  Studies planned for phase 3 (2010/2011)

Réunion site: Change detection IGN/MATIS methods applied to urban
spread detection and Reunion DIREN problematics

Lab : IGN/MATIS & IGN Espace
End-users: DIREN; Région Réunion

Other sites/thematic:
Rennes: urban spread (COSTEL)
Strasbourg: urban morphology (LIVE/LSIIT)
ORFEOQO Belgium partenerhsip ??

40
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¢ cnes ORREQ

Il Image Information Extraction Tools:
The Orfeo Tool Box

orfeo-toolbox.org

41
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Ccnes CONCLUSIONS ORRED

ORFEOQO benefits:
Demonstration of the multi-thematic relevance of PLEI ADES imagery
Fill the gap between image processing developments and thematic end-users

Still a need for:
A better interaction with operational end-users
Preparing the integration of PLEIADES data into operat  ional system

Key dates:
7-8 December 2010: final ORFEO seminar (Toulouse)
2010/2011: thematic in flight commissionning of PLEIA DES data

42
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Ccnes

Thanks for your attention
Any questions ?

43
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¢ cnes ORREQ

Add slides

44
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¢ OREEO
cnes INTRODUCTION

45
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The PLEIADES mission (aunch ~oct 2010) OREEO
Ccnes

Revisit Capability : Daily (with 2 satellites)
accessibility to any point on the globe

Improved access image delay

Better than 36 hours in nominal mode

24 hours in very urgent mode

Large coverage capability

Around 30 000 km 2 per orbit per satellite

Average area of more than 2 500 000 km 2

over a year (cloud free images). o y P'e‘ade;r: N

Image product characteristics o7 i ™ —ra
0.7 m Pan resolution at nadir ig% FY Y ] | | \\ Egz
four XS bands (blue, green, red, near IR) £ %2 I ==B3
with 2.8 m resolution at nadir 50— A
20 km swath at nadir (120 km mosaic B S
possibility)

- 46
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¢ cnes ORREQ

47
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. ORFE0
( cnes
Current ORFEOQO challenge: validating PLEIADES imagery f  or end-

user thematic needs

New policy & societal need context
European directives: water, nitrate, coastal area, agricultural policy ...
National environmental policy: « Grenelle » environmen tal thematics

Generic end-user needs

Monitoring of policy applications over large areas, at different scales (regional,
national territory...)

Homogeneous, generic and validated methods/tools

Increasing awareness of satellite imagery potential
Satellite action plan from the French Ecological Mi nistry (MEEDDM - 12 thematic
groups)
GMES aval program & demonstration of services based on spatial applications

48
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é cnes GT1 Sea and Coastline

Benthic clasgf
Q Plume, outflows, macro-waste

ORFEO-Brussels-March 4thh 2010

ORREQ

O

Bathy.

Radiometry
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o | OREED
cnes Phase 2 studies

Anthropic pressure on Cannes littoral —

Usage littoraux, Calanques, Marseilles —

Estran cartoraphy and bathymetry
CSK data for surface wave retrieval
CSK data for oil spill detection

CSK data or ship detection

50
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| ORAEO
é cCNes Phase 3 (2010/2011) studies

Multi-thematic studies over the arcachon test site
Several littoral problematics
Grouping image acquisitions

End-users involved: Obs littoral, CETE S| MEEDDM, observatoire de la cot e aquitaine;
DREAL; Affaires Maritimes

First study: Mapping seagrasses beds and their temporal dynamic

i

Segmentation & clustering

_ Map of Zostera marina beds:
Coastal Orthophoto imagery

e OUtlINE (fine ma.ppé@g)
ORFEO-Brussels-March 4thh 2010 coverage (monitoring)



| ORAEO
é cCNes Phase 3 (2010/2011) studies

Second study: Mapping the Public maritime area state (Ifremer, G.E.O Transfert)

>

Mapping state of
oyster farms

Third study: Mapping indicators of littoral anthropic pressu re and
development of dedicated OTB tools
Land use & Urban spread
Outflows (Macrowaste & Plume) detection
Nomad tourism & mooring mapping
Coastal infrastructure evolution

52
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ORREQ

é cNnes WG4: Geology and Geophysics

*Targeted objects : associated with landslide, earthquake, vulcanolog y, cryosphere
(glacier ...)

Method : Quantification of surface change and motion (surface deformation or
displacement) by image correlation, DEM’s analysis; interferometry

*Need accurate geometric and radiometric image chara  cteristics

53
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o | OREED
cnes Phase 2 studies

Landslide in the Salazie Cirque
Sismic surface displacement;

Monitoring landslide and sea level changes in Guadelou pe, Laboratoire de
sciences de la Terre,

Monitoring glacier activity from combined interferomet ry and PRI image
processing,

Monitoring stratovolcanoes activity by interferometry :

Assessment of CSK data for the monitoring of surface displacements using
interferometry and image correlation,

Toward operational INSAR monitoring of volcanic activit Y,

54
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¢ cnes ORREQ

2003

55
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¢ cnes ORREQ

2004

56
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é cnes Surface displacement map derivation ORFEC

(Delacourt, C. et al)
3m

2m

1m

57
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Ccnes Site Réunion ORGEQ

Suivi du volcan Piton de la Fournaise a partir d’interferométrie SAR
OPGC, Université de la Réunion

ENVISAT/ASAR interferogram ALOS interferogram TERRASAR-X interferogram

Example of co-eruptive displacements, recorded on t hree different INSAR
data sets; during the September 2008 eruption at Pi  ton de la Fournaise

The combination of these three data sets will help to reduce parasitic signals and
then to improve the accuracy of displacement measur ements

58
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ORREQ

é cnes Phase 3 (2010/2011) studies
Vulcanology
Piton la Fournaise — La Réunion
IPFP, OPGC

Gravitating motions

Landslide:
La Réunion & Vallée Ubaye
BRGM

Subsidence:
Mexico site
ENS Paris

Cryopshere
Argentiere/Mer de Glace
LEGOS

59
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ORREQ

é cnes Hydrology WG 5

60
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Hydrological objects detection and characterization  (Qy5[E0)

> CNnes Puech, C. (CEMAGREF); Bailly, J-S (ENGREF); Ayral, P-A (EMA)
Hvdrological network extraction
DEM Potential network

—_— N\

Real drainage

VHR imagery Surface characts. network\
ﬂ /
Artificial drainage linears identification /

gullies Farm joads

N\

Hydrological modelling
Flood prediction

dit h/'
ehes banks

Photo-interpretation -> 80% detection

61
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ORREQ

» Nt :

( cnes GT5: list of studies planned up to 2009

Study Lab Resear./Op | End- Period

era. Users
Hydrographic network extraction from THRS Cemagref- | Research. Hydrol; | On goin
data in mountainous areas, TETIS-Cemagref TETIS modell. ->hMaréc al
Ph.D

River morphology characterization Cemagref- | Research. EDF finished

(Durance) TETIS 2008

Linear anthropogenic drainage elements LISAH- Research. Hydrol; | 2008; on

EI%?ACIEIIOE ovgr c_ul1t_|va}2ed landscapes, ?gr%Parls modell. | going 2010

-AgroParisTec ec

Use of VHR optical data for erosion LSCE- Research. Hydrol; | On going

characterisation and modelisation in IPSL modell. 2009-2010

agricultural landscapes,

Potential of PLEIADES data for nitrate SOGREAH oing on

directive application 009-2010

Potential of THR-X SAR data for the BRGM- Research. Hydrol; | On going

characterization of soil surface parameters, CETFCem modell. ->hAubert
agref- Ph.D

Use of CSK data for small water body Cemagref- | Research. 2010 ?

monitoring ISARA

ORFEO-Brussels-March 4thh 2010
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Hydrographic network extraction and characterization
é cNes
Puech, C. et al CEMAGREF
Coupling DEM and VHSR imagery

Hydrological network, morphology
DEM (talwegs, crests, hillslopes ...)

. .

ORREQ

VHRS
imagery Land cover, vegetation characts.

«Soil depth

*Real
drainage
network

v

ORFEO-Brussels-March 4thh 2010
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. . ORFE0
( cnes Study projects for GT5, 3rd phase

Grass strips mapping in cultivated landscape (SOGREAH) (GT5  /7)

Landuse mapping in rivular corridor (TETIS/Cemagref, Montpellier & COSTEL, Rennes)

Mapping anthropogenic linear drainage elements over agricul tural landscape .
Roujan-Peyne-Heérault site (LISAH-AgroParisTech)

Characterization of solil surface (roughness, moisture, te xture) by coupling
SAR/Optical VHSR (TETIS/Cemagref)

64
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é cnes Forest WG 6 OREEQ

65
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o | OREED
cnes Phase 2 studies

Characterization of forest features for forest local mana gement over
Limousin test site

Characterization of structural changes in Landes forest & application to
storm damage mapping (Klauss storm, 2009)

Synergy of radar and optical VHR imagery for forest mapping a nd
inventory,
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ORREQ

é cnes Proposals for phase 3 studies
Follow-on: characterization and mapping forest structu re changes -
Follow-on: forest features characterization & mapping (temporal monitoring aspect) for

local forest management-

Potential of PLEIADES for forest monitoring in an ope rational context: species
discrimination & mapping, decay identification, fore st operation monitoring — Vierzon &
Bure site

PLEIADES potential for supporting forest operation moni toring —

Hurricane damages over Mangrove (Martinique, CARIBS AT project),
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é cnes GT7: Agriculture OREEQ
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ORREQ

Ccnes Phase 2 studies

Tree crop spatial structure characterization & mapping -

Mapping and monitoring of agri-environmental measures ;
Soil spatial variability mapping -
GT5/7: Soil characteristics mapping from radar and optical VHS R imagery -
GT5/7: Potential of PLEIADES data for nitrate EU directiv e application:
detection of green margin strip

Parcel area measurement for agriculture policy control;

Global agricultural monitoring systems,
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ORREQ

é cnes Soil type variability mapping
Vaudour, E., INRA-Grigon et al.,
MVC SVM OASIS reference
11 classes
4 classes

Observable distinct types of soil
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é cnes Phase 3 studies OREEQ

Soil type characteristic mapping: application to the detection of soil organic
matter content variability — Plaine de Versailles

Tree crop spatial structure characterization & mapping -

Monitoring structural parameters (LAI, vegetation cov er) of tropical tree
crops (ex: eucalyptus)

Hedge linear and green margin strip mapping, Gers sites -

WG5/7: Follow-on: Potential of PLEIADES data for ni  trate EU directive
application: detection of green margin strip

WG5/7: Follow-on: Soil characteristics mapping from rad ar and optical VHSR
imagery -
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ORREQ

é cnes WG2: Risks and humanitarian aids
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R | OREEQ
( cnes WG2: Phase 2 studies

Flood risk mapping, Arles
Earthquake damages mapping Bourmerdes

Earthquake damages mapping- simulation Richter exerc ise (French Antilles) -
Cleared shrublands detection in operational fire man agement

Phd Study on hydrological network extraction in the context of flood risk
mapping

Monitoring « Gathering event » (Grand rassemblements) event
Tchad humanitarian crisis
OTAN Strasbourg meeting monitoring

CSK data for flood mapping and monitoring - SERTIT
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o | OREED
cnes Phase 3 studies

Cleared shrubland mapping

New study on flooding risk and crisis mapping

Rappid mapping opportunity studies
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é cnes WG3: Cartography and town planning ORREO
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é e Phase 2 studies ORFEO

Cartographic database consistency along national border S

Potential of PLEIADES imagery in the early IGN warning network for change
detection monitoring and cartographic database updatin g (MAJEC,; test site
Drome) -

3D semi-automatic building shape identification, -

Semi-automatic change detection (3D and classificatio n approaches) for
updating topographic database

Evaluation précision MNT (orographie) -

CSK for multi-risk applications on urban areas and in frastructures,
Monitoring urban areas by X band interferometry,

Potential of CSK for DTM retrieval,
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Cartographic database consistency along national borders @RFE@

Ccnes

French and Swiss understanding of their national bo rder ...

QuickBird

Ortho image
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ORREQ
é CN&Eatential contributions of PLEIADES to IGN activitie S

2. Retrieving 3D shape building from PLEIADES simulate  d stereo images

2D data base (cadastre)
PLEIADES data

< >

DSM orthoimage

. _ roof data base
Original DSM Rasterized model

Matching process % S

( accounting for satellite DEM noise)

N

Semi-automatic tool,
with user-interactive

interface
Accuracy:

-1.2m vertical RMS
- 90% of building roof
properly identified

plane facettes
3D model
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Combined view over Toulouse Hospital area : ORREQ

.
( CNES Pleiades orthoimage drapped on DTM and 3D models
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é cnes 3 D urban PLEIADES future products CREEY
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