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OBT – Earth Observation General 
Coordination 

DPI – Image Processing 
Division 

DSR – Remote Sensing 
Division 

DGI – Image Generation 
Division 

Created in 1984, DPI has 50 employees plus some students and contractors 
 
DPI’s mission is to conduct research and development in GIScience and Image Processing 

Designing, prototyping and deployment of GIS and Image Processing systems 
Promote capacity building in academic, government and private sectors, as well as for 
the general public 
Participate of relevant projects of national scope 

 



A bit of history 

1990 

Develop software only 

1984 

IT internal market 
protected by law 

Large RS and GIS 
center financed by the 

government 

Develop software and 
hardware 

Lowest price rule 

International competition 

1996 

 Develop in house 

 Reach as many users 
as possible 

2002 

Spatial DBMS’s, 
Internet, 

ubiquitousness 

New user profile, new 
demands 

 Empower developers 

 Adopt OS model 

Market opening 

context 
decisions 



A bit of history 

1990 1984 1996 2002 

SITIM/SGI SPRING for 
workstations 

SPRING for PC 



A bit of history 

2008 

5.0: the new 
generation! 

2002 



General purpose GIS mainly suitable for a desktop single-user 
environment  

Dual architecture. 

Offers all of the “traditional” GIS functionalities such as Image 
Processing, DTM, Map Algebra, Geostatistics, Cadastral management, 
and others 

Freeware since 1994 and Open Source since 2011 

Does not allow customizations: all-in-one philosophy 
 

 

www.dpi.inpe.br/spring 







SPRING 

Largely used for capacity building in Brazil 
and Latin America. More than 2000 
people trained  

Used in the Remote Sensing and Applied 
Grad Courses at INPE 
Solid user support system using e-mail 

Over 150000 registered users in our 
database and ~10000 new users per year  

Currently maintenance and new 
developments is being done by a 
contractor (K2 Systems) 

 

 



 
 
NOT a final application, but blocks (C++) to build different applications 
Benefit from object-relational DBMS   
Benefit from spatially enabled DBMS: Oracle Spatial, PostGIS, … 
Use OGC (and others) standards to promote interoperability 
To develop innovative algorithms (e.g. spatio-temporal data, high-resolution image 
processing, multiprocessing) 
To develop innovative data types (e.g. cell spaces, Generalize Proximity Matrix) 
Able to deal with large datasets and ubiquitous data 
Free and Open Source Software 
 
 
 
Platform to develop the tools needed to address the demands posed to INPE  
Platform to materialize our research in GIScience 
Platform to develop tools that enable collaboration within INPE and with other 
organizations 
 
 



www.terralib.org 



Fire monitoring application: 

daily fire sports detection 
using satellite data, for 
Brazil and South America 

dissemination in the web for 
the general public 

alerts sent to law 
enforcement organization 

BDQueimadas 



Santos Digital 



GeoSan 
Sanitation GIS 





General purpose GIS to 
view and analyze a TL 
database 
 
FOSS – LGPL 
 
Customized with plugins 
www.dpi.inpe.br/terraview 

 
 

Database 

Views 
and 

Themes 

Grid 

Drawing 
area 



TerraEdit: vector edition 



TerraPrint: chart 
generation 



TerraPDI: Image 
processing plugin 



GeoDMA: Object-
Based Image 
Analysis 



Hydrology	
  studies:	
  

DTM	
  Upscaling	
  	
  

Accumulated	
  flux	
  

Drainage	
  defini<on	
  

River	
  segments	
  detec<on	
  

Basin	
  delimita<on	
  

Special	
  interest	
  in	
  large	
  areas	
  that	
  

require	
  heavy	
  processing	
   

Amazonia Basin 

Brazilian Semi-Arid 



openModeller is a fundamental 
niche modelling library, providing 

a uniform method for modelling 
distribution patterns using a 

variety of modelling algorithms. 



Dado R do pacote geoR 

Carregado em um banco TerraLib e visualizado com TerraView. 

TerraLib and R: arT and MyR 





(see TerraME page) 



TerraME Architecture 

TerraLib 

TerraME C++ 
 Framework 

C++ Signal 
 Processing 

 librarys 

C++  
Mathematical 

librarys 

C++  
Statistical 
librarys 

TerraML Virtual Machine   

TerraMLCompiler 

TerraML Language (LUA extension) 

 RondôniaModel dynamicaModel  RICKSModel CLUEModel 



Plugin to GPM generation 

Plugin to “fill” cells TL DB 

TerraME Toolbox 



166-112 
 

116-113 
 

116-112 



Red cells were blocked by current user for edition 

Green cells are being edited by current user 



PRODES with Landsat 

FO
N

TE
: 

FU
N

CA
TE

 

Unified database to results 

DETER with MODIS 



Joint initiative between the FAO component in 
the UN-REDD Programme and INPE, entitled 
“Forest monitoring systems based on Remote 
Sensing and Geographic Information System 
techniques”, using TerraAmazon 

What happens after deforestation? 



“Looking into future without forgetting the past” 

2008 

5.0: the new 
generation! 

2002 

Big challenge!!! 



Data sources 

PostGIS 

MySQL 

Oracle 
Spatial 

IBM 
DB2 

GML 

KML 

Microsoft SQL Server 
Microsoft Access 
Shape Files 
GeoTIFF 
JPEG 
MrSID 
SQLite 
KML 

Others 

OGC 
Web Services 

WMS 
WFS 
WCS 



Native query Query object DataSet 

DataSource Schemas DataSet DataType 

SGBD Web 
services 

Vector 
data 

GeoSensors Raster 
data 

Data access layer 



Data access layer 

Query Processor 

Sub-queries DatSet 

Persistence Layer 

Queries DatSet 

Aggregation Structures 

SRS 

Style 

Geometry 

Canvas 

Logger 

Factory 

Singleton 

��� 





Our philosophy 

Data Methodology 

Tools 

Free to society! 
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THANK YOU! 
lubia@dpi.inpe.br 


