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MOTIVATIONMOTIVATION

�� TheThe  BasicBasic Project  Project thatthat  motivatedmotivated  thisthis  initiativeinitiative is  is thethe  existingexisting, , onon  goinggoing, , InternationalInternational  CooperationCooperation
Project Project betweenbetween INPE ( INPE (BrazilBrazil) ) andand DLR ( DLR (GermanyGermany), ), entitledentitled ‘ ‘SLIM-SpaceSLIM-Space  LinkedLinked  MultimediaMultimedia
InformationInformation  NetworkNetwork  AppliedApplied to  to ScienceScience, , ResearchResearch  andand  EducationEducation’;’;

�� TheThe  pre-projectpre-project  initiativeinitiative  betweenbetween INPE/SAME  INPE/SAME andand EPUSP/LARC,  EPUSP/LARC, testedtested  andand  demonstrateddemonstrated at at
COMDEX/NetworkCOMDEX/Network +  + InteropInterop 2000,  2000, underunder  thethe  topictopic: ‘: ‘TeleScienceTeleScience in  in SpaceSpace  MissionsMissions (TCME)’; (TCME)’;

�� EvolutionEvolution  fromfrom  thethe  preliminarypreliminary  presentationpresentation of INPE at  of INPE at thethe II WRNP2,  II WRNP2, heldheld in IMPA, RJ, in  in IMPA, RJ, in AprilApril
2001.2001.

NAME OF THIS ACTIVITYNAME OF THIS ACTIVITY

SLIM - SLIM - EarthEarth  ObservationObservation    oror  SLIM-EO    SLIM-EO  ApplicationApplication    ServiceService..
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MAIN OBJECTIVEMAIN OBJECTIVE

Establishment of an Application Service that will provide dataEstablishment of an Application Service that will provide data
information networks with real-time and near-real-time capabilities,information networks with real-time and near-real-time capabilities,
for: transfer, temporary storage, archiving, delivery or retrievingfor: transfer, temporary storage, archiving, delivery or retrieving
access for authorized data centers and users, at National (Brazil) andaccess for authorized data centers and users, at National (Brazil) and
International (Germany) level. High volume raw data files are theInternational (Germany) level. High volume raw data files are the
basic products to be transferred. Transfer of value added data productsbasic products to be transferred. Transfer of value added data products
are also being considered.are also being considered.
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MAIN  INSTITUTIONSMAIN  INSTITUTIONS

•• InstitutoInstituto  NacionalNacional de  de PesquisasPesquisas  EspaciaisEspaciais (INPE) (INPE)

2. German Aerospace Research Establishment (DLR)2. German Aerospace Research Establishment (DLR)

3. 3. EscolaEscola  PolitécnicaPolitécnica  dada  UniversidadeUniversidade de  de SãoSão Paulo (EPUSP) Paulo (EPUSP)

4. 4. UniversidadeUniversidade Federal Rural de  Federal Rural de PernambucoPernambuco ( (UFRPeUFRPe))

•  Activity of Application Services in Space Missions (SAME);
•  Space Research Areas in: Oceanography and Land Use, in Agriculture and
   Vegetation.

•  Ground Systems Division / German Remote Sensing Data Center;
•  BIRD Satellite Mission Scientific Organization.

•  Laboratório de Arquitetura e Redes de Computatodres (LARC) / PCS.

•  Laboratório de Geociências e de Sensoriamento Remoto (GEOSERE).
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BACKBONE TOPOLOGY OF THE INFORMATION NETWORKSBACKBONE TOPOLOGY OF THE INFORMATION NETWORKS
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RELEVANT  DETAILS  OF  LOCAL  TOPOLOGIESRELEVANT  DETAILS  OF  LOCAL  TOPOLOGIES

- AT  LARC/EPUSP - - AT  GEOSERE  LAB./UFRPe -
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MAIN  DATA  PRODUCTS  FOR  TRANSFER
• RAW DATA

• VALUE ADDED DATA

Legend:  HRPT     -  High Resolution Picture Transmission
               AVHRR  - Advanced Very High Resolution Radiometer

� AVHRR/NOAA/TIROS HRPT multi-spectral satellite images
   NOAA  17  descending  orbit;  NOAA  12 and ascending orbit NOAA 16
   satellites, as back-ups

� BIRD (Bi-spectral Infra Red Detection) satellite images

Derived from AVHRR images:

� NDVI    (Normalized Differential Vegetation Index)  Images
� SST        (Sea Surface Temperature)  Images
� LST        (Land Surface Temperature)  Images
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MAIN SERVICE INFORMATION NETWORKS (MAIN SERVICE INFORMATION NETWORKS (INsINs))
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Continuous, real-time
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raw images. Near-real-
time ingestion of NDVI,
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Continuous, near-real-
time availability of
AVHRR raw images
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real time BIRD satellite
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LARC/EPUSP

MAIN FUNCTION:
Back-up transfer in
near-real-time of
AVHRR/NOAA/TIROS
raw images, on
continuous mode.

LARC/EPUSP

MAIN FUNCTION:
Non-real time ingestion
of BIRD satellite
images.

IN - 1
GEOSERE/UFRPe

IN - 2 IN - 3 IN - 4
   DFD/DLR          BIRD/DLRDFD/DLR

INPE
Authorized
Users

LARC/EPUSP GEOSERE/UFRPe



SAME EPUSP DFD

same/inpe/mct – IV WRNP2, Natal, RN, 19-20 Maio, 2003

MAIN DAILY VOLUME OF DATA PRODUCTSMAIN DAILY VOLUME OF DATA PRODUCTS

�� RAW DATARAW DATA

�� VALUE ADDED DATAVALUE ADDED DATA

� AVHRR / HRPT: 4 passes (2/day + 2/night) @ ~80 MB / pass, uncompressed;

� BIRD     : Eventual aquisition @ ~40 MB / pass, uncompressed.

� NDVI : 2 passes/day @ ~10 MB / pass, uncompressed;

� SST : 4 passes (2/day + 2/night) @ ~10 MB / pass, uncompressed;

� LST : 4 passes (2/day + 2/night) @ ~10 MB / pass, uncompressed.
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MAIN PILOT APPLICATIONS OF THE SERVICEMAIN PILOT APPLICATIONS OF THE SERVICE

�� OCEANOGRAPHYOCEANOGRAPHY

�� LAND  USELAND  USE

� Sea Temperature of Atlantic Ocean
� Sea Buoy Network Data (Intl. Coop. Project), from TIP (Tiros Information
   Processor), embbeded in AVHRR imagery
� Sea Currents
� Other applications

� Land Surface Temperature
� Vegetation Index and Thematic Survey
� Agriculture Thematic Survey
� Other applications



SAME EPUSP DFD

same/inpe/mct – IV WRNP2, Natal, RN, 19-20 Maio, 2003

BASIC COMPONENTS OF THE APPLICATION SERVICEBASIC COMPONENTS OF THE APPLICATION SERVICE

•  Plan - of - operation (operational  maintenance)

•  Automatic  data  transfer  processes

•  Data  transfer  processes  on  demand

•  Temporary  archiving

•  Medium  and  long  term  archiving

•  WWW - URL (metadata,  low  resolution  products, etc.)

•  Authorized  user  extranets

� Transport buffers

� User access buffers
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IMPORTANT TOPICS TO BE CONSIDEREDIMPORTANT TOPICS TO BE CONSIDERED

• Constant evaluation of the bandwidth of each segment of the topology: spectral
capacity in function of time;

• Monitoring of alternative routing paths for National and International
connections;

• Best possible performance for real and near-real-time data availability;

• Structuring of Directories for temporary, medium and long term archiving;

• Criteria for on-line and off-line archiving;

• Structuring of  Web site for metadata and other complementary informations;

• Use of Extranets / Authorization for data access, delivery or dissemination;

• Exploration of data compression schemes.
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OTHER RELATED RESEARCH TOPICSOTHER RELATED RESEARCH TOPICS

• Exploration of Multimedia techniques for: imagery animation, composition and
aggregation of other related data;

• Performance measurements for real and near-real time data servicing with
hybrid, medium to high speed network topologies;

• Static and dynamic routing diversity for optimization of data speed segmentation
and for availability of connectivity;

• Exploration of Tele-Education schemes with the scientific applications;

• Lossy and lossless compression schemes optimized for context oriented data
structures.


