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Research / Service Support and

ground Segment Technology (RSS)

RSS is part of ESA' Earth Observation Ground Segment Department

RSS role
0 Foster ground segment harmonisation and technology advancements
0 Support EO researchers, service providers and users
0 Promote collaboration

RSS provides
0 Online access to very large or application-oriented datasets
0 e-Collaboration environments for application and service development
0 Systematic / ad-hoc execution of applications for information extraction
o Infrastructure for service creation, chaining and provision
0 Test-beds and reference systems for development / test of standards
0 Online documentation, software, community tools
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Image Information Mining Coordination Group <

eSa

Voluntary” organisation focused on
o RTD on automated / user-centred |IM b

Cooperation anes

0 Free information exchange

0 Shared prototypes & reference data sets G0l o Nazional

delle Ricerche a
Organisation of

o Conferences #
o Tutorials
| DLR
0 IGARSS sessions
Inspired EARSC

o IIM in Masters and PhD Programs
0 CNES/DLR/ENST Competence Center
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RRS Portal: rss join & share

http://wiki.services.eoportal.org

GPOD community

Wiki Home b
Forum 3
HMA community

Wiki Home b

EC Ontolagy b

L dinet * RESEARCH & SERVICE SUPPORT

About RSS 3

i : | - GPOD b
Fu.ru i 3 . Resources for your EO research, application or service

Service chaining bulletin »

User: As part of ESA's Earth Observation Ground Segment Department, RSS has the mission to provide tools and

KEED E

- I— services that can help the EQ community in expleiting the EO data, the researchers in developing
IIM community _— opications and the sanice prowdars In genaratng salue adted Information
T

To promote collaboration, the RSS provides this sorizl network area, called "Joinkshare”, that offers to the
w. I-d: H Login I Register EO actors the opportunity to share ideas, projects and skills in the Esrth science rasearch and services.

Remember me
1 forgot my pas=word ¢+ Tolog in you can use your SSE acceunt, If you don't have one, you can register here

Open Software

Fl:l'rlJ i [ GPOD community New Toolbox 8 available
wiki Home = videos v

25 Nov 2010
Forum o Refarences '

.
HMA community . '\\
SSE CoOmmrraun Itv @ sse The new Toolbox 8.0 is now svailable, it introduces a native support for C5W ebRIM Events ¥
"
v

Wiki Home catalogues and let you create = metadats catalogue from scratch in few steps, Bug = i
saloipis o Tutarizls v
e fixas snd some additional snhancaments have besn alss introduced.
- We invite all users to upgrade to this... tIMvLab R
Wiki Home b G,
Wiki Home v Head Homets 1 .Ft'|F
_ faliey e : Cpen Software E
fadiy 4 Network Migration Completed
Forum o e
- Wiki Home 23 Heov 2010 1|.|'
Forum |-'I:| 25 [ ]

Dear user, The nstwork infrastucturs update has been successfully completed today as
plznned. All RSS Systems are now available =gain. Our spologies for any inconvenience

S5E k

WebMapViswer 3 that might have affected your activity during the migration.
e : References C
b . FAGS = Read more »
WE M E p.lulll E..""Er .. Service Usage s RSS System unavailabilty during 23th of November

Service Registration !
TBGLEDK " WEbMapV\iwer z S EUE‘HE k

S Due to network infrastructure changes, the RSS Join and share Ares, the SSE Portal and
e all the R85 Systems will be unavailable on the 23th of November from 08.00 to 18.00 .- |
i s e Tutorials k
FAQS — Entire Sitev] GO,

Resd more»

Service Usage C IIMvLab b

Service Registration 9 Projects 3

WebMapViewer b Lexicon b
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SSE - Service Support Environment

http://services.eoportal.org
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SSE - Concept

http://services.eoportal.org

The SSE Portal provides

o Workflow engine to orchestrate (Web) services

o Directories of services and providers SSE Portal

0 Functions (service characterisation, tuneable user interface,
area of interest, subscription, monitoring / control, ...) O Al? AZ—‘
O

A3

The ToolBox (free download) provides ToolBox 4@@ ﬁ ﬂ

o Bidirectional translation between SOAP Requests  Info
and widely used legacy standards

o Terms’ translation
(no need to change local tables)

o Local functions <

SP 2 SP1 User
On-line / Off-line Results >
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SSE - Characteristics

Supports
0 Service creation, chaining, provision
0 Access to GS services (catalogues, orders, ...)
0 Access to full systems (DDS)

0 Tests

* GEOSS Clearinghouse
(http://geoclearinghouse.eoportal.org/web/guest/)

* For standards (HMA)

Services
0 Remain by Service Providers

o Can be
e online / offline
* open or restricted
e for EO or GIS

Service Providers can
0 Automate internal procedures

o Test and provide services
o Cooperate and minimise investments

Investicators

Cooperation

Service Support Environment
Services
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SSE - Examples of services

Calibrated and pre-classified Landsat Cat-1 Image
Calibrated and pre-classified SPOT Cat-1 Image
Canopy chlorophyll content from Cat-1 image
Canopy chlorophyll content from SPOT Cat-1 image
Canopy chlorophyll content from user image
Canopy water content from Cat-1 image

Canopy water content from SPOT Cat-1 image
Canopy water content from user image

Fire Detection by Single Image

Greeness index from Cat-1 image

Greeness index from SPOT Cat-1 image
Greeness index from user image

Landsat Image Reconditioning

Landsat Spectral pre-classification chain

MERIS RR Cloud free Product for Cat-1 users
MERIS Cloud-free Subscription Service
Reconditioned Landsat Cat-1 Images
Reconditioned SPOT Cat-1 Images

Smoke identification by Single Image
Spectral pre-classification of user image
Spectrally pre-classified Cat-1 image
Spectrally pre-classified SPOT Cat-1 image
SPOT image reconditioning

SPOT Spectral pre-classification chain

Urban area seed pixel map from Cat-1 SPOT image
Urban area seed pixel map from user image
Water index from Cat-1 image

Water index from SPOT Cat-1 image

Water index from user image

European Space Agency



G-POD - Grid-Processing On Demand

http://gpod.eo.esa.int

>
GSCDA

Ontology /

Information Based
Services

Semantics

Products /
Information

Interactive Application SPEEEE S
. On-demand
Analysis Development :
Processing

>
Image
Collections

”/

Online
Archive

European Space Agency



G-POD - Objective and concept

http://gpod.eo.esa.int

Promote use of EO data

Offer on-line access to products
and computing infrastructure / tools

Assist in the generation of
“scientific added value products”

—

L]
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G-POD - Hardware and services

Resources
0 >350 computing nodes; ~500 TB
0 ~180 TB of online data (mainly Envisat, ERS)
0 10% yearly increase

Services (examples) | L
o0 MERIS Level-3 Products from JRC algorithm (11 day and 1 month products)
0 ASAR GM mapping of Antarctica (daily 400-m mosaics on ESA Web Map Server)

0 Volcanoes Monitoring by Infrared (RT AATSR thermal anomalies; > 300 volcanoes)
0 River and Lake Processor (heights from RA2; NRT; online )

0 FAIRE 2: flood mapping service (for International Charter and RESPOND)

o0 MGVI on-demand (1km vegetation on user area and aggregation period)

o0 Aeromeris (extraction of pixels and statistics from MERIS L2 over user-area)

0 Imager (multi-mission tools)

0 MIRAVI Geo-toolbox (geocoding of MERIS FR images)

European Space Agency



G-POD - Data at ESRIN

(onsolidated processed NRT from PDHS
ASAR (IJ_) Systematic and on-request
products from rolling archives

+7.7TB
MERSReduced Resolution (LL/L2) ~ FomACR (MERS’5.02) 17/06/2002to 30/06/2006 [MERQ] ~ From 01/07/2007 (MEGS:
PO 7.4.1)
MERISFull Resolution Swath over europe From 01/01/ 2007
(LU/L2) +14TB

(AATR (LY L2) ENVISAT July 2002 to July 2007 (ATSR6.01) @ UKPAC From July 2007

+42TB

RR2(WLL) From June 2002 @ FPAC From July 2005 _

MIPAS(LV/ L2) ~ Fomlne2002@DPAC

STAMAGHY (LUL2) I R

GOMOS(L1/L2) From June 2002 @ DPAC

GOME() N T S

MSG SERVIR From 2006 [S3H +1.2TB

ATRL2 AARDVARC ENVISAT From July 2002
[2010 GPOD@UKPAQ

ERS& BENVISAT all missions +2TB
MERSLevel 3 and MGVI From June 2002 +2.5TB

TOTAL on-line data : ~180TB
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KIM - Knowledge-based Information Mining

http://keo-karisma.esrin.esa.int/keo-home/Welcome.html
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KIM - Interactive exploration of images

http://keo-karisma.esrin.esa.int/keo-home/Welcome.html

Search an image collection for large or well characterised areas (features)

KIM "
T e

Collpition Searth Resulls [lnusan iy - WIEREL1H | £
~ %ot Optiome : Meplay Opeans -
sortbe. @ prob, O sgp. Ogow. O Random | Resue: 20 B =Y
U Eeverse Oroer

| Esport.. || Search || Choase || GCose

A few clicks’ training U

applied to all ingested images
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KIM - Primitive features

Spectral Spectral signature

Pre-classification Pixel allocation to semantic class

Texture Structural information at various scales (S0, S1) using stochastic
auto binomial model of Gibbs Marcov Random Fields

DCT Discrete Cosine Transform (from spatial to frequency domain)

EMBD Enhanced-Model-Based-Despeckling of SAR image
AFTER SEGMENTATION

Area Object area

Compactness Object compactness

Spectral Mean Mean object radiometry

Spectral Variance | Object radiometric variance

Hu Moments Object Hu's moment invariants (first 4, shape information,
invariant to scale, rotation and translation)

European Space Agency



KIM - Output: combined features’ map dcesa
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KIM - Extension to time series

GES AN YE = 8%E B E A

et Cohoans | LM A
e Al
bipama | IDOETE-C0 BT SORT 5

Scmsd e . procds S ETeE
Bl yniana . T
AR e B L CCD
Carmra: STE1 1065 — N0 940 |
[ rmrmiers | DSOS DrTOIEAT | L
Doma: SG+34-30 1400 0 |
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CPE - Component-based Processing Environment

http://keo-karisma.esrin.esa.int/keo-home/Welcome.html
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CPE - Capabillities and concept

http://keo-karisma.esrin.esa.int/keo-home/Welcome.html

Distributed programming / processing environment for algorithm development
0 Create & semantically identify internal / external Processing Components
0 Create Processing Components also from KIM training

o Chain graphically Processing Components into Processing Chains

Platform-
dependent
modules

Client
(KAOS)

European Space Agency



CPE - Graphic programming

¥ Fragora E‘ 2| | output
____dF TM Evtractor of tect [kenT ast]
=
i wnuil» =]
Name: | |
Classification: |. -Unclassified Iz“

¥ | Road_Extraction

Author: [Acdvanced Computer Systems |

Version; [1.0.0 | a| @ inputl Lmast s
Type: |k FEP /Z" | & output s
Progress: [ Supportad ¥ | W | finaloutput
Description: o

= [ input

Information Domains:

Value ]‘; @
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Single image processing
o Calibration (SAR, ASAR, AATSR, Ikonos, Quickbird, AVNIR-2, Spot 4/5, Landsat 5/7, MODIS)
o Classification (AATSR, Ikonos, Quickbird, AVNIR-2, Spot 4/5, Landsat 5/7, MODIS, SRTM)
o Classification for Land Cover (SAR — Optical), for Urban Class (Landsat), via NN algorithm

o Extraction of MCI / FLH, NDVI / ARVI, Road map; extraction of Vegetation, Urban or Water maps
(Quickbird)

o Detection of Oil spill, Ship, Algal bloom, Clouds (AVNIR-2); detection of Built-up regions and
Vegetation map (TerraSAR)

o Interferometric processor, SRTM DEM data filtering, SRTM SAR image de-noising, Atmospheric
error prediction model
Multiple images processing (from the IIM — Time Series project)
0 Automatic inter-equalisation / co-registration of time series of images (requires special handling)
o Pan-sharpening; Gradient magnitude analysis

o Change Detection for Multi-band images, Large images, Land Cover (SAR — Optical), CVA
based, Shape in urban areas

0 Hot-spot monitoring via GIS fusion; Flood event analysis; Built-up areas dynamic

Support Functions
o Conversions to Geotiff (Landsat, MODIS, SAR, ASAR), from Polar to Cartesian
o Segmentation (MEEO, ACS, SRTM / SAR, Watershed), Raster to Vector Converter
0 GDAL Crop and Merge; MERIS Band Extractor; many elementary operators; Widgets toolkit
o Parallelised Clustering; Projection Pursuit



AVNIR-2 Multispectral Cloud Mask
AVNIR-2 LO Multispectral Cloud Mask
Single Date Vegetation Map
Vegetation Change Assessment
Single Date Snow Cover Map

Snow Cover Change Assessment
Candidate Burned Area Detection

Single Date Inland Water Bodies Map
Inland Water Bodies Change Assessment
Carbon Stock Estimation

Image Segmentation
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Collection of
heterogeneous material
for development or
verification of
applications

Can contain
documentation, images,
GIS objects, maps,
DEMs, GCPs, ground
truth data, photos,
videos, ...




O
O

Metadata visible, but data download might require authorisation



(A)ATSR-like, Land Cover

o

O O O O

AATSR Test Dataset

Baltic Sea Region database (BALANS)
CORINE Land Cover 2000 (CLC2000)
African Land Cover Database (FAO Africover)

Global Climatologic-based Land Cover Classification
(Ecoclimap)

LANDSAT-like, Land Cover

o

©O O © o o

NOAA Coastal Change Analysis Program (C-CAP)
Customized Worldwide RDS

Minnesota Land Cover Classification System
Regione Emilia Romagna

Wisconsin Land Cover Use

U.S. Landsat Based Land Cover Database
(NLCD2001)

SPOT-like, Land Use

o

©O O O O

Bolzano land use database
Customised Worldwide RDS

Kalideos database

Regione Lombardia land use database
SPOT Test Dataset

Ice Applications

o Svartisen Glacier, Norway, Glacier Facies Classification, (Landsat)

o Hofsjokull Glacier, Iceland, Glacier Facies Classification,
(ERS/ENVISAT)

o North coast of Newfoundland, Canada, Iceberg Monitoring, Ship
Detection (ENVISAT)

0 Baltic Sea, Sea Ice Thickness Measurements (ENVISAT)

Interferometry
0 InSAR Post-Processing: height and velocity measurements

Ortho-rectification / Co-registration

0 Maussane les Alpilles
0 Thun

0 MIR - Multiple Image Registration

AVNIR-2, Cloud Cover

0 AVNIR-2 Test Dataset
o Customised RDS

IIMvLab (Image Information Mining Coordination Group)

0o ESA-EUSC-JRC 2009
o L'Aquila Earthquake
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Permit easy, semantic identification
from non-EO domains of relevant
EO Resources (different systems)
o Products
0 Services

o Processing Components

Implementation

Application
Term

(shared, stable)
Multi-domain Thesaurus

—_——— — — — Semantic links =— =— —

Application
Term

o Simple

System Taxonomy
(specific, dynamic)

Product

0 Supporting multiple domains

o With limited dependencies
from evolution / changes

-

Service @

\/

Processor




Multi-domain
Graph

The Application Terms from
many domains are interlinked in the
Thesaurus (= Graph + Vocabulary)

environment climate

/\,

deterioration of environment natural environment
\ 4/\5
terrestrial marine
environment environment

/

water quality

health

marine
deterioration

oil pollution
alga bloom
oil spill \ water
. : : L turbidit
Multi-domain drift oil spill alga bloom y
Vocabular forecast monitoring monitoring
water
Term Description Synonyms Related terms % aves transparency
alga An alga harmful alga bloom, | eutrophication, ... alga alga J\ \SA h
bloom bloomis a... marine bloom, ... bloom bloom wave decchl
p ocation / _ period
extent height




Ontosphere3D

Protégé

Graphic navigation <:

Multi-domain
Graph

alga bloom Y
TN ~—
Textual search ATTE-domar

| I G~
Multi-domain
harmful “Yocabulary ~




Download
FTP Site

Multi-domain

Graph

Multi-domain
Thesaurus

Multi-domain

Vocabular

@ = O0OWL
O = Excel
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Multi-domain
Graph

Graph's
Mapping

CSGDA
Taxonomy

Multi-domain
Vocabular

® = OWL GSCDA =
O = Excel GMES Space Component Data Access
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AlM
o Permit the identification of land features also via their evolution over time

low veg. high veg. bare soil

[

Objectives winter spring summer fall
0 Permit experts to define (time) Evolution Models
0 Permit users to apply Evolution Models over 13 years of (A)ATSR data (~ 1 Km)
o Prepare for multi-sensor / -resolution: tests with AVNIR 2 (~ 10 m)

Key challenges
o Multi-sensor ° common classification / registration accuracy
0 Multi-resolution ° common grid with adaptable resolution
o Evolution Model definition complexity © user interface
0 Space-time-semantic pattern matching ° performance



Fully automated (spectral rules)
Pixel based (very fast)
Assigns also semantic meaning

Main classes plus subclasses (~50) for
0 Vegetation
0 Bare soil / Built-up
o0 Snow / Ice
o Clouds
o Water

o0 Shadows

AATSR granule Geo-location

AATSR granule

Re-projected Classification Map



Regular grid with adaptable resolution
o Earth covered by Tiles aligned to lat / long
o Each Tile with a fixed n°of grid elements (64x64)
o Classification Maps must be remapped to this grid

Implementation for

0 ATSR
» Tiles of 0.25°x 0.25°(4 x 9
» Pixel dimension ~ 434 m at equator

0 ALOS
e Tiles of 0.23’ x 0.23’ (256 X 9
* Pixel dimension ~ 5 m at equator

Tiles’ catalogue = Equirectangular projection

12 years of ATSR (land, no clouds): > 300 M Tiles



Permit to define (for one grid element)

0 changes expected in land cover classes (for periodic features or transitions)
o0 related tolerances (for classes and time transitions)

Rice Field

PERIODIC

Candidate
Burned area

TRANSITION

* Winter: bare soll

» TO: mid-to-high vegetation
* T1: low vegetation / bare soll

*T1 =TO + few days

Spring: low-to-mid vegetation
Late spring / early summer: water
Summer: mid-to-strong vegetation
Late summer / fall: bare soil

0=

winter spring summer fall

10

Low Vegq.

Bare Soil

Built-up

Water

T1
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Match
No Match

No data
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Planned improvements
o Performance (faster libraries, code revision)
0 Use simplification (expert / naive)
o Full IPR management
o Interfaces to transactional W*S servers

o Implementation of WPS interface

Forthcoming application prototypes / demonstrators
0 Forest biomass and carbon stock estimation
o Hydrogeological hazard assessment
o Fires and burned areas monitoring

0 Solar radiation maps



Multi-domain
\Vocabular

Search path

Definitions

Application
Term

Rules / Reasoner

Sensor
Mode /Type

Multi-domain
Graph

Application Resolution Product
Requirements ” Category
Band

. >
Product
' GSCDA Taxonomy |
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Application Requirements

Application Term Sensor Type / , Reuvisit Time
Resolution (m) Band Product Class
Mode (days)
Glacier SAR 30 - 300 CL Wide Swath 30
Forest SAR <300 CL Wide Swath 30
. R, G, B, NIR, ,
Forest Optical <300 Wide Swath 30
SWIR, TIR

Product Characteristics

Product Category

Sensor Type / Revisit Time
P Resolution (m) Band Product Class
Mode (days)
SAR Wide Swath SAR 150 C Wide Swath 35
SAR Medium Resolution SAR 30 C 35
Polarimetry Polarised SAR 88 L Polarimetry
Phase preserving SAR 40 L Phase preserving
. . . R, G, B, NIR,
Optical low resolution Optical 300 35
SWIR
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