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1 Introduction

1

TerraAmazon™ is a computational tool designed for monitoring tropical forests

using satellite images. It provides functions such as:
* Image Processing tools
e Vector Processing tools
e Access to distributed databases
e Web service based data dissemination
e Access to time series
* Project management
e Multi-user production control

TerraAmazon is built based on the Terralib 5 2 that is an open-source and multi-

platform library that supports the development of customized GIS applications.

This tutorial details steps required in order to create and configure a server to
start using all functions in TerraAmazon. By the end of it, the user is going to be capable
of editing and classifying vector data, using a background image as the base, creating a

project to map deforestation rates, similar to PRODES, that will be used as an example.

1.1 Types of login

The first screen displayed by TerraAmazon when it starts is represented in figure 1.
This screen displays the options that the user will have when logging in the application,
that are:
e Creator Profile;
e Administrator Profile;

e Operator Profile;

e GIS Profile.

TerraAmazon Wiki
2 Terralib Wiki



http://wiki.funcate.org.br/terraamazon/index.php/TerraAmazon
http://www.dpi.inpe.br/terralib5/wiki/doku.php
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These options are better explained in the next sections.

Figure 1: TerraAmazon Welcome screen

1.1.1 Creator Prole

The Creator option (Figure 2) is used to create the conceptual model, it enables
the same options as an administrator pro le and allows the user to create the conceptual
model without log-in (the administrator user will be created during the conceptual model).

Figure 2: Con gure a new server (Creator Option)

1.1.2 Administrator Pro le

Once the conceptual model has been created it is already possible to log-in as an
administrator (Figure 3) and con gure a project, due to the fact that an administrator
user with the same user name and password that was used to create the conceptual model
is already created. The administrator is the only one that have access Aaministrator
and Project Management tabs (Figure 4).
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Figure 3: Connect to an existing server as an administrator (Administrator Option)

Figure 4: Administrator Tool Bar

1.1.3 Operator Prole

The Operator option is used by the user who will work on the con gured project,
adding the required layers, performing edition and classi cation operations routinely. The
operator only have access to basic server and project functions, shown in gure 6.

Figure 5: Connect to a server and get the settings made by the administrator (Operator Option)

Figure 6: Operator Tool Bar

1.1.4 GIS Prole

The GIS option is used by who only wants to use generic vector and/or image
processing functions, shown in gure 8.

Figure 7: Use the tools and resources without being in an active server (GIS Option)
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Figure 8: GIS Tool Bar

This option does not require the conceptual model to be created, but it is also the
one with the most limited toolset, having no access to the edition and classi cation tools
(which depend on the conceptual model to function properly).



2 Welcome to TerraAmazon

To start using TerraAmazon for the very rst time, execute the installation pack-
age. So far, TerraAmazon is available for Microsoft Windows, Linux and Mac OS.

Access to a database management system (DBMS) will be required in order to
create the conceptual model. On a corporate environment, the DBMS should be installed
on the server machine, while the local computer should have TerraAmazon installed. It
is possible to have both DBMS and TerraAmazon running locally, that is, in the same
computer, which will be the method followed through this tutorial.

This tutorial was developed using the free open source DBMS PostgreSLTer-
raAmazon is not related with PostgreSQL.

2.1 Installation

Download the latest version of TerraAmazon installef and then execute the in-
staller and follow the steps to set the destination folder and other installation options.

Figure 9: TerraAmazon Installer welcome screen

PostgreSQL
2 TerraAmazon Wiki Download
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Figure 10: TerraAmazon Installer install screen

A spatial extension is required in order for the system to work, you can use the
Stack Builder tool to ensure that the PostGIS extension is installed or download an
independent installer from the link at annex A. Figures 11, 12 and 13 show the Stack
Builder process.

Figure 11: Stack Builder screen - Used to install PostgreSQL extensions

3 PostGIS
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Figure 12: Stack Builder screen - Select the PostGIS extension

Figure 13: Stack Builder screen - Select the download directory - Then run the installation
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3 Con guring a new project

3.1 Creating the conceptual model

The rst thing that must be done to use TerraAmazon is to create and con gure

a server. To do that, you must enter the system using the option in the welcome
screen. TerraAmazon does not automatically create the Conceptual Model given that the
size of the cells layer box created in the process depends on the area that will be worked
on. To create theConceptual Modelgo to the menu:

Administration -> Create Conceptual Model

Figure 14: Accessing Create Conceptual Model screen

After follow the menu option you will see the conceptual model creation screen,
the one shown at gure 15.

Figure 15: Create Conceptual Model view
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3.1.1 Con guring the data base

For this tutorial, choose to create a new database by clicking on the button.
The screen shown at gure 16 will pop-up.

Figure 16: Database connection screen

In this screen, you must provide the information required to connect to the database:
1. Host: The host address of the server, for this tutorial, uséocalhost as it will
connect to your local database;

2. Port: The port to which the server is listening for connections, by default it listens
to port 5432,

3. User: The name of a user with administration permissions in the database, the user
postgres is created by default;

4. Password: The password for thepostgres user ispostgres by default;

5. New database name: The name for the database that you are creating, the ex-
ample names itTutorial

6. Database template: The template for the database that will be created, thgpost-
gis template is created when the spatial extension is installed, choose that template.



Chapter 3. Con guring a new project 12

Once the connection information has been provided, just click thapply button
and a connection will be made. The new database will be added to the list of servers to
be populated with the conceptual model tables, which is the next step.

3.1.2 Conguring a cell Layer

Many TerraAmazon operations are based on the existence of this layer, such as
the classi cation process. To create a new Cell layer in the Conceptual Model screen set
the following elds: Name (cell layer name) andResolution (this resolution is the same
on horizontal and vertical directions since cells are square geometries).

In the Resolution eld the measurement unit is de ned by the selected projection
in the Projection eld and informed in the Unit eld on the right side of the resolution.

Check the Country Box option, just choose Brazil and the values above will be
automatically lled, as the tutorial example (Figure 17).

Figure 17: Conceptual Model screen lled

Click on the OK button to apply the informed values and trigger the creation of
the Conceptual Model.
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3.2 Creating Project

To optimize and speed up the initial setup of TerraAmazon and project creation
it has a wizard namedProject Wizard . To start up the tool click on:

Project Management -> Project Wizard

Figure 18: Accessing the Project Manager Wizard

Figure 19: Project creation page
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3.2.1 Con guring a project

To create a new project in the screen shown at Figure 19, set the following elds:
Project Name andCells per user . In this tutorial, use PRODES and accept the default
number of cells, which is 6.

The box Available for Users means the project is available to be worked on by
others, and theScale section de nes the minimum and maximum zoom limits for your
users when working on the project, you can accept the default values for these. Finally,
click on the icon  to add a new project then click on theNext button.

3.2.2 Creating output layer

The result of the classi cation operations is persisted in what is called an output
layer, this stage of the project creation wizard, shown at gure 20, is about creating this
layer and customizing the operations that will be performed before persisting data to it.

Figure 20: Rules control page

The rst step is to set the name of the output layer, enter the name as shown in
Figure 21 and click on the icon . Select the new layer in the Layer eld.

Once the layer has been added, you will see it in the list of output layers as shown
in gure 22.
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Figure 21: Layer name example

Figure 22: Output layer created and added to the list

Click on the Associate Layerstag. To move on to the next step.

3.2.3 Associating an output layer to project

Figure 23: The layer association tab

The screen shown in gure 23 has a list of projects in the top, this is where you can
choose which project you are going to associate the output layer with. Below that are the
lists of catalog layers (on the left) and layers associated with the project as output layers
(on the right). Now you can select the layer in theCatalog layer list and click on the
right arrow to transfer to the Output Layers list. The result is displayed on gure 24.

Click on the Associate Rulestag. To move on to the next step.
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Figure 24: The layer has been successfully associated with the project

3.2.4 Associating rules to output layer

Figure 25: The rules association page
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The screen shown in gure 25 has two lists, you can select tReoject and Output
Layer elds and after that the available rules will be shown below. In this step you can
choose which rules you are going to associate with the output layer. You can select the
rule in the Available rules list and click on the right arrow to transfer to the Associated
Rules list. In this tutorial, we will use only the di erence rule, which is created by default,
but if you want to know more, check out annex B. Click on theNext button.

3.2.5 Associating classes to output layer

Figure 26: The class control page

In the screen shown in gure 26 theProject list contains the projects and the
Output Layer list contains the output layers associated with that project. In this step,
you will choose which classes will be associated with each output layer. In theame
select a class from the list and change the color if needed. To add a new class enter the
name, the color and click on the icon . The result will look like gure 27.

Select the classes to associate with the class column and click on the right arrow
button to move them to the right list. This means that the chosen output layer from the
chosen project will receive the result of any classi cation made with those classes. The
result will look like gure 28.

To conclude the wizard con guration click on theFinish button.
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Figure 27: A few classes have been added to the list

Figure 28: A few classes have been associated with the output layer.
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3.3 Con guring the area of interest

An area of interest (AOI) de nes the limits of where the classi cation work will
be done. The operators will not be able to perform any classi cation outside the bounds
of an AOI. For that reason, before using the wizard the layer that will de ne the AOIs
must be inserted.

3.3.1 Inserting a vector data to area of interest

In order to insert the layer containing the data that will de ne the AOI, you must
right-click on:

Layer-Explorer -> Add Layer -> Vector File

Figure 29: Adding a vector data layer

A dialog will be shown, prompting you to select a le. In this tutorial we will use
a shape le called GRID_TM_PATHROW _pol, and the result is shown at gure 30.

Figure 30: Vector data successfully inserted
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3.3.2 The Area of Interest wizard

To optimize the setup of the area of interest it has a wizard. To start up the tool
click on:

Project Management -> AOI Wizard

Figure 31: Accessing the area of interest wizard

Figure 32: The Area of Interest wizard - rst page
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The screen that will be displayed will look like gure 32. In this screen, you can:

De ne the layer that contains the geometries that will de ne the areas of interest;
De ne which geometries that will de ne the areas of interest, thus creating a scene;
De ne which column will be used as the unique identi er of a scene;

De ne the date on which that scene was observed;

3.3.3 Inserting data on the catalog

In order for a layer to be eligible to become an AOI, it must rst be included in
the catalog of project layers. You can access that by clicking on the icon and you will
see the screen shown at gure 33.

Figure 33: The Catalog Manager screen
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The catalog of layers are the o cial layers of the project, these are the layers
required in order to work on the project. This screen shows the list of layers already
included in the Catalogs section. You will see that the layer you have just inserted will
be shown on the list of layers that can be included in the catalog. Click the button
and the layer will be imported into the catalog. The result should look life gure 34.

Figure 34: The AOI layer is now in the catalog of project layers

3.3.3.1 De ning style for all data in project

The Catalog Managerscreen also allows the administrator to customize the style
of all the o cial project layers. This can be done by accessing th8tyle tab. An example
of a customized style is shown at gure 35, where the style of tHBR_CELL has been
customized. The style de ned in this screen will be applied when an operator creates their
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own project folder, you can check more details about this function on section 4.1.2. Once
you have nished, click the Closebutton to return to the AOI wizard.

Figure 35: De ning the style of the Cell layer

3.3.4 Creating scenes

Once you have added the layer in the catalog, the AOI wizard will list the data
as shown in gure 36. To de ne an AOI layer, select it in theLayer combo and the
correspondentAoi ID (in this tutorial set the "pathrow" column as the id).

To locate speci c geometries in the AOI layer for scenario composition click on
the icon that will open the search interface shown in gure 37.
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Figure 36: The list of features that can become scenes

Figure 37: The screen that creates a lter to be applied in the list of geometries
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In this screen, you must provide the information required to Iter the data accord-
ing to your needs:

1. Property: Select the reference attribute;
2. Operator: Select the operation type to execute in the lter;
3. Value: You can create a Iter based on two di erent options:

a) Property: Will create a lter based on your chosen operator and the value at
the speci ed column;

b) Value: Will create a lter based on your chosen operator and a speci ¢ value
you have provided;

For this tutorial, we will use the pathrow 22963, as shown in gure 37. After you've
lled the required information click on the icon to add the lter condition. And you
will only see one scene in AOI wizard. The last details that must be set is théew Date
which must correspond to the date which the data was rst acquired, but for this tutorial
you can accept any date you wish. Now click on the icon once more to add it as a
scene. An example of how the page will look like once it has a few scenes is shown in
gure 38.

Figure 38: The list of scenes, with one scene inserted.
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3.3.5 Associating scenes to project

Once there are scenes to be worked on, they must be associated with their respec-
tive projects (one scene may be associated with multiple projects). The last step to be
performed in this wizard is to select the scene by clicking on it and then clicking on the

button. Once it is done, it should look like the gure 39.

Figure 39: The second page of the wizard, showing a scene associated with a project

3.4 Managing users

Create users is possible at any time after the creation of the Conceptual Model.
Access the interface by going to the menu:

Project Management -> User
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Figure 40: Accessing the User Control screen

Note that there is an user already in theUser List , called "postgres” in this
example. This is due to the creation of the conceptual model, which generates an user with
administrator privileges inheriting the name and password of the DBMS user employed
to create TerraAmazon.

To create a new user, type the desired name in tHéser Name eld, mark the
desired group in theGroup List and click on  button, the created users are shown in
the User List eld, like shown in gure 41.

Figure 41: Creating new user example

In this example, the user name is "Carlos" and the group for this user is "Opera-
tor". This group is the default option but there are groups "Administrator" and "Project
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Manager" as well (Figure 42).

Figure 42: User groups

The "Operator" has access to edition operations and can activate projects to work
on, the "Project Manager" is an operator with permission to access the project manage-
ment operations and the "Administrator” has all permissions including some administra-
tive operations (to remember the types of user and their permissions take a look at section
1.1).

There is no password at this point, users need to change their own passwords in
the rst connection. If an user ask to reset the password just click on the button to
reset.

To update the User Name , double click inUser eld and type the wanted name.
To enter or update an email, double click in theEmail eld and type the user email
address. To save the changes, click on the button.

To Remove an user click on the  button. If the remove icon is not enabled it
means that the user was activated before, so cannot be removed in order to preserve the
history of their actions.

3.5 Viewing the project summary

You can review all the the information of the generated project in project summary
screen, shown in gure 44. In order to access it, click on:

Project Management -> Information

You are ready to close or restart TerraAmazon to log-in as the operator user you
created in section 3.4. The process will described in section 3.6.
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Figure 43: Project summary access

Figure 44: Project summary
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3.6 Log-in to TerraAmazon

It is now possible to log-in in the newly con gured server and the process is the
same for both an operator and an administrator (note that the GIS user and the Creator
user do not go through the log-in process, since neither of these will have the conceptual

model created). You could choose the  option to log-in as an administrator, but for

this section, choose the option to log-in as the operator. The process goes through
these steps:

Figure 45: The log-in screen that will be displayed when the operator or administrator option is chosen

1. The user selects a server from a list of possible servers;

You may have to add the server you just created by clicking the button;

The screen shown at gure 46 will pop-up;

Figure 46: Add server screen.

Type the port and the host (explained in section 3.1.1), then click thé.oad
serversbutton;
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A list of possible servers will be loaded, choose the one you just created and
then click OK;

2. If it is the rst access, a password and an e-mail must be set;

Trying to connect with the default password or an empty one will trigger the
warning at gure 47:

Figure 47: First connection warning.

The log-in screen will change to allow the user to insert the required info:

Figure 48: New user information input screen

Type in your new password and your email, then clicloK :

3. If the log-in is successful, the interface will be adapted to the operator as shown in
section 1.1,
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4 Preparing the operating environment

4.1 Work environment

After the log-in operation has been performed, refer to section 3.6 for instructions
on how to do that, there are a few more steps required in order to prepare the work
environment, those are detailed in this section.

4.1.1 Activating project

The rst step is activating the project you are going to work on, this can be done
by clicking the button highlighted in gure 49.

Figure 49: Project activation shortcut

A new screen will pop-up with theProject eld that shows a list of projects
from the server you are connected to andctive eld that shows which project you are
currently working on. To activate a project, select it in the list and click the  button.
The result should look like gure 50.

Figure 50: Project activation screen
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4.1.2 Creating project folder

With the project activated, you can now create a folder that will contain all the
layers required to work on that project. To create this layer you must right-click on:

Layer-Explorer -> Create project folder

Figure 51: Create project folder shortcut

Figure 52: Create project folder result
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4.1.3 Creating draft layer

A draft layer is used to edit or create polygons that will be candidates to be
classi ed. In order to create one, you must right-click on:

Layer-Explorer -> Create Draft Layer

Figure 53: Draft Layer creation shortcut

A dialog will be shown, prompting you to select the directory where the layer will
be created and to give it a name. For this tutorial, name it "prodesDraft" as shown in
gure 54,

Figure 54: Draft layer successfully created

4.1.4 Inserting work data

The classi cation process involves interpreting data from an image and transform-
ing it into vector data that can be analyzed, so you will need a background image to work
on. In order to insert this image you must right-click on:

Layer-Explorer -> Add Layer -> Raster File
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