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OBT — Earth Observation General
Coordination
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DPI — Image Processing DSR — Remote Sensing DGI — Image Generation
Division Division Division

Created in 1984, DPI has 50 employees plus some students and contractors

DPI’s mission is to conduct research and development in GlScience 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

QEDP|
Divisdo de Processamento

de Imagens



A bit of history

[ ] context
[ ] decisions

IT internal market
protected by law

Large RS and GIS
center financed by the
government

Market opening

Develop software and
hardware

Lowest price rule

International competition

Develop software only

Spatial DBMS's,
Internet,
ubiquitousness

New user profile, new
demands

Develop in house

Reach as many users
as possible

Empower developers
Adopt OS model

1984

1990

1996

2002
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ﬁ www.dpi.inpe.br/spring

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
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Largely used for capacity building in Brazil " i ettt s s
and Latin America. More than 2000 S e -
people trained

Escolha a fomte para wansfetbncia

Used in the Remote Sensing and Applied Spring 514 32845) - WIOOWS
Grad Courses at INPE Fonte Portugués Espanhol Inglés 'ancds

D@1 - INFE - Beasd LAve Lamg PLARML LaMg

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)



Terralib

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 GlScience

Platform to develop tools that enable collaboration within INPE and with other
organizations
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B What 1s TerrALIB?

TerraLib is a GIS classes and functions library, available from the Internet as open source, allowing a collaborative environment and its use for

the development of multiple GIS tools. Its main aim is to enable the development of a new generation of GIS applications, based on the

technological advances on spatial databases.[more]

@ News
|2007-08-12]

The last stable version of TerraLib is the 3.1.
3.2.0. TerraLib 3.2.0 RC1 is the first cand
enhancements that have been tested interna
unless fatal bugs emerge. We are now makin
remove any remaining bugs. If you are insteres

|12006-12-23| TerraLib 3.1.4is noy

|12006-05-03| TerraLib 3.1.3is noy

|12006-02-20| TerraLib 3.1.21is no

www.terralib.org

Terra\Tew

Interface

Interface COM

Interface C+ +

Funcoes

Controle de Estruturas Acesso a
Visualizagio Espago- Arquivos ¢
temporais —> SGDB's
Driver E/S
—P»  SGDB

Servicos OGIS




BDQueimadas

il S ?‘ http://vevew.dpl.inpe.br/proarco/bdqueimadas/index.php? LANGUAGE =EN v b Gl

& Ministério da Cibncia e Tecnologia

ﬁ

oBT M S LDPt

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
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The NOAA-12 data had been discontinued definitively in 2007-08-10 17:10 UTC, details here
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Santos Digital

Endereco para pesquisa: |9 de julho

Passo 2: Selecione uma das vias e complete o nimero:

Total de Enderegos  [Rua 9de Juho =] nefesol
Listados:

1 —— >
Visualizar

[ |

Funcate - Fundagéo de Ciéncia, Aplicagbes e Tecnologia Espaciais

Concluido
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A nexus

Integracdo entre o Spring e Geodan &=

EQaw+4sD 0

L .

O - Lo

O INPE liberou a versao a versao 5.2 do Spring. Como destaque esta a integragao com o Terralib v. 3.3.1. Agora
vocé podera visualizar suas redes de agua e esgoto, bem como consumidores, diretamente no Spring, realizar

mapas tematicos, importar feigdes, imprimir com escala e exportar os arquivos para outros sistemas CAD com
mais integracao entre as tecnologias.
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& Terrakdit, Edition Plugin for TerraView - Beta Version - [Display - 0] o E 1ol x|
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Welcome to the GeoDMA wiki!

GeoDMA means Geographical Data Mining Analyst. It is a free
and open source system of Object-Based Image Analysis

developed in C++ devoted to data mining of geographical data.

It is a plugin for TerraView# GIS.

GeoDMA has already been used to classify deforestation
dynamics in Brazilian Amazonia.

N landncage - Pementage of Dutorest son n the col
Set PO - Oefasnstation Pk Owesty
st C

GeoDMA: Object-
Based Image
Analysis




TerraHidra

Hydrology studies:
DTM Upscaling
Accumulated flux
Drainage definition
River segments detection
Basin delimitation

Special interest in large areas that

require heavy processing

Amazonia Basin
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TerraLib and R: arT and MyR

Dado R do pacote geoR

Carregado em um banco TerralLib e visualizado com TerraView. -

o TerraView 3.0 Plus - [Display]
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Multiscale Discrete
Event Simulation

-,

- ==

Spatio-Temporal Database
Integrated Models

(see TerraME page)

Multiparadigm
Behavioral Modelling

forest

Nested-CA

TerraME - Earth System Modelling Environment



TerraME Architecture

TerraML Language (LUA extension)

TerraMLCompiler

TerraML Virtual Machine

C++ Signal C++ C++
++
TeFrraME . K Processing Mathematical Statistical
ramewor librarys librarys librarys

TerraLib




TerraME Toolbox

Plugin to GPM generation

Plugin to[fill” cells
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Unified database to results
AMAZON

PRODES with Landsat DETER with MODIS




CeENTRO REGIONAL DA AMAZONIA

CRA

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

<V
TerraClass
Levantamento de informagoes de uso

What happens after deforestation? e cobertura da terra na Amazonia
Sumario Executivo



“Looking into future without forgetting the past’

Terralib ’ Terralib

\/] CW E 5.0: the new
Terro — generation!

Big challenge!!!

.

T o1
E .2

R 3827
R ¢ . 2 'c0”
AMAZON TerraHidro Terri:iMA TerrakiE

2002 2008



Data sources

/Microsoft SQL Server
Microsoft Access
Shape Files

Others < GeoTIFF
JPEG

MrSID WMS
4 SQLite WES
\KML WCS

OGC
Web Services

P
TerraLib

Oracle

GML

Spatial




\ T

Native query Query object DataSet

l l

Data access layer

DataSource Schemas DataSet DataType

5 J‘ . :3::{-) t:}o ’l
’ N r - S g,’;’

SGBD Web Vector Raster GeoSensors
services data data




TerraView = TerraAmazon Terra*
[Application Framework for Qt] [ te::qt::af Plugins |

TerralLib

Common, SRS, Geometry, Raster, Data Access, ST, CellSpace, Graph, ...

te::qt::widgets

SRS

Style

Persistence Layer

Geometry

t

Canvas

Queries

DatSet

Logger

v

Query Processor

Factory

t

Sub-queries

DatSet

Singleton

v

Data access layer




Terralib

navigation

Home

Downloads
Documentation
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Calendar
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Links
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Help

Recent Changes &
Site map#
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Terralib5 Wiki

Home | Downloads | Documentation | About | FAQ

[edit]

You are here: start » wiki » wiki:designimplementation

DeS|g[1 and Implementation of —Table of Contents
Terra |

- Design and Implementation
of TerraLib 5
- Architecture Overview

This document presents the TerraLib 5 design and it gives an ‘Terral b Plaliorm

overview of its architecture. Modules
) - Common
(edit] .
. . - Plugin
ArChIteCtUI'e OverV|eW - Spatial Reference
System (SRS)
. [edit] - Data Types
Terralib Platform Modules - Geometry
- Raster
3 -Data Access
In TerraLib a module " encapsulates a set of related functionalities. 'gpa‘iOterPOf al (ST)
. i . . - Raster Processor
The following modules are provided in the TerraLib Platform: . Color
(edit] -0GC
Common -MapTools
-Qt
The Common Runtime module contains the foundation classes and ;OO:S Integration
- 100Is
functions for all TerraLib modules: - Installation and Build
System
= Module Management: - TerraLib 5 Status

« TerraLib: an utilitv class to control the startup and cleanup of



Our philosophy

Tools

Data

Methodology

Free to society!
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