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User Guide Interimage 1.30

1 Introduction

Interlimage is an open source softwaredevelopment initiative that is part of an
international scientific cooperation project led by the Computer Vision Laboratory of the
Department of Electrical Engineeringof the Catholic University of Rio de Janeiro (PURI0)
and by the Image Processing and Rmote Sensingdivisions of the National Institute for
Space ResearcfiNPE).

Interimage is a multiplatform system for image automatic interpretation written in C++
and Qt The system provides support for the integration ofexternal image processing
operators that can be coded in any programming language or even be proprietary
programs. In its basic packagdnterimage offers, however, a set of operators constructed
with the functions and classes provided by TerraLib [1] called TerraAIDA
(http://www.dpi.inpe.br/terraaida ).

Interimage is based on the GeoAlDsystem[2], developed by the Institute ofTechnology
Information of the University of Hannover [3], Germanyand inherited from this systemits
basic functional characteristics, besidesknowledge structures and control mechanisms. A
new graphical user interface knowledge representationfunctionality and image processing
operators were later added to the system.

Chapter 2 of this manual will present tle basics concepts of the system and some
theoretical foundations that will help in the understanding of its operation. The system
interface will be presented in Chapter 3, along with its main features and screens. For
practical content as examples of intgsretation projects, tutorials etc. visit our wiki
(http://wiki.dpi.inpe.br/doku.php?id=interimage ). Reports about problems, requests for
additional information and suggestions about new feature can be sent to
Ivc_inter@ele.puerio.br.
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2 Basic Concepts

Figure 2.1 describes the components of the interpretatiorprocess in Interimage. The
system implements aspecific interpretation control strategy, guided by a structured

knowledge model through a semantic net. Thenterpretation control (Section 2.5) is
executed by thesystemcore, which uses as input a set gfjeo-referencedimages,SiGlayers,

digital elevation data or other geeregistered data. Through the interpretation of the scene,
input data are processed with the help of external programs, called tegpown and bottom-

up operators.

5 Top-down Rules

&5 Bottom-up rules
“*  and Operators

“# and operators

Input l Output
s 'd * ) )
Semantic MNet Hypotheses Instances Symbolic Description
TH ) TH" e
\_ v A
- ~ ' )
Data . . Thematic Maps
(b/ \0 Glb
GIS /
DEM ’
System Control I o _ /
/ - v - _/

Figure 2.1z Analysis processcomponents

Top-down operators are responsible for the partition of the scene it regions, considered
as object hypotheses. This is a preliminary classification which identifies segments with the
potential to belong to each class. The bottorap operators refine the classifications
produced in the top-down step, confirming or rejecting them and solving possible spatial
conflicts between them. At the end of the interpretation process, thbypotheses become
validated object instances

The output of the interpretation process is a symbolic description of the scene, consisting
mainly of a net of object instances and labeled images that correspond to regions
associated with object classes. From the labeled images the system allows the creation of
different thematic maps representing the different levels of semantic concepts the net.
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2.1 Semantic Net

A knowledgemodel in Interimage contains information used by the control process for the
interpretation of a scene. It is epresented by a semantic nefFigure 2.2), where thenodes
organization is hierarchical andeach node an be associated only withone ancestor node
(parent) and one or more child nodes (children)

Semantic Net f X

Figure 2.2z Semantic net

Each node in the semantic netorresponds to a object classexpected to be found in the
scene. Nodes ha properties, such astop-down and bottom-up operators as well as
generic parameters and other specific operators

See also

Semantic Netwindow, pagel5

2.2 Top-Down Operators

When building the interpretation model, the userattaches top-down operators to each
node of the semantt net. The topdown operator task is to identify objects in the image
under consideration that are likely to belong to the class corresponding to theemantic
node to which it is associated

Top-down operators are executable programs, calledy the systemcore during the process
of interpretation. They can in principle handle not only images, but also any typef gec
registered data,including vector data in a GIS database, digital elevation models or other
types of raster data
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When the core calls théop-down operator, it passesto the operator information about the
geographical boundaries of the region to be processed. This region of interest (ROI) is
defined by another operator topdown associatedto an ancestor node. Soméop-down
operators mayassocate confidence values tahe hypothesesidentified, which may later be
used to evaluate these hypotheses by a botteup operator.

Decision rules (Section 2.4) can be explicitly defined by the user to pegtocess the objects
identified by the operator. Properties of the object hypotheses can be used in this context.
This processing can mean simply discard some hypotheses, calculate neanfidence
values or even refine the preliminary classification

You canchecka node of the semantic network a3 opDown Multi -Class. There can be only
one node of this type forthe child nodes of the sameparent node. Thus, the topdown
operator associatedto this node will be responsible for identifying objects in the image not
only of the respectiveclass, but alsoof sibling nodes classes In this case, the operators
associated with sibling nodes will not run. The operator associated with the muttlass
node class needs to be able to identify objects from more than one class or a decision rule
must be created for thispurpose.

The system provides adefault top-down operator called Dummy Topdown . This operator

will output a single region that is equal to the ROI defined in the parent node of the node to

which it is associated. Thisoperator allows setting the confidence value of its output and

the project imagethat it will be associatedto. However,E O AT A O1 & @ecididniruiess OOET ¢
due to the characteristic of its processing

Note

For information on other top-down operators and their parameters, visit
http://wiki.dpi.inpe.br/doku.php?id=interimage:operators documentation .

See also

Node Editorwindow, page21

2.3 Bottom-Up Operators

Bottom-up operators can also be assaated to each nodeof the semantic net Thebottom-
up operator processesthe hypotheses of child nodes of the node to which it is associated,
generated in top-down step. It can validate hypotheses and discard, or resolvepatial
conflicts.
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Bottom-up operators are also executable programs, callelly the system core during the
interpretation process. The input of such operators is a list of regions, each region is
associatedto an object hypothesisbelonging to the classes ahe child nodes

Decision rues (Section 2.4) can be explicitly defined by the user to peptocess the
judgment made by the operata. Properties of the object hypothesesan be used in this
context. This pocessing may mean discardvalidate hypotheses or resolvespatial conflicts.
The validated hypotheses wilthen be considered object instances

It is important to note that instances of objects can, at a later stage of ti@erpretation
process be discarded. This will happen i& hypothesis ofa higher-level object isdiscarded.

The operator also groups the instances of objectsssigning to each group a region
equivalent to the union of the regions associatetb each instance. The groups of objects
will originate new hypotheses for the semanticnode to which the operator isassociated,
replacing the original hypothess, aswill be explained in Section 2.5

The system provides adefault bottom-up operator called Dummy Bottom -Up. This
operator performs no processing, leaving it to the decision ruléo judge the hypotheses of
child nodes objects

Note

For information on other top-down operators and their parameters, visit
http://wiki.dpi.inpe.br/doku.php?id=interimage:operators documentation .

See also

Node Editorwindow, page21

2.4 Decision Rules

Decision rules can be used both to reclassify object hyfieses generated by topdown
operators or to decide between competing hypotheses of objects during the bottoump
step. The decision rulesdefined for an arbitrary node of the semanticnet are always
executed after the execution ofthe respective top-down and bottom-up operators
associatedto that node.

Interimage has a specific graphical user interface (Section 3.3) to support the definitiaf

decision rules. Through this interface the user caoode simple rules whose basic elements,
called building blocks are shown in Figure 2.3
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A decision rule processes and presents as output a set of objects. It can be considered that
the basic stepsof a decision rule are: (i) select a set of objects, (ii) filter this set of objects
(discarding objects within the set), (iii) assign a degree of membership to objects within the
set, and (iv) resolve spatial conflicts among objects in the set. This lasstep is only
meaningful for decision rules associated with the bottorup step. The steps listed above
can be combined in different ways to create complex rules

Expression
Membership
[ Selection | Aggregation

Land || or |] I

Figure 2.3z Decision rulebuilding blocks.

The Class building block allows selecting objects of a particular class (associated to a
semantic nodg. With this block a set of objectsis createdwhich can be joined toanother
set through the Join block. Figure 2.4 shows aimple bottom-up decision rule for the
Vegetation node of the semantic neshown in Figure 2.2. Basically what the rule does is
select all theobject hypotheses generated in the toglown step for Trees and Grass nodes
join these hypotheses (throughJoin block) and resolve spatial conflicts between the
hypothesesof the two classe of objects (throughClassify block, specializing inthe rule to
the Spatial Resolve block). It is interesting to note that if there is apartial spatial conflict
between Tre es and Grass hypotheses, the hypothesis with the lowestmembership value
will not be completely discarded- only the region that intersects theother hypothesis is
suppressede.g.,the region of the hypothesis with lower membership valuavill shrink.

In a decision rule, Interimage can callate a variety of attributesfor the hypotheses of
selected objects, attributes based on spectral valugshape, texture and topological
characteristics of image segments associated with thosg/potheses These attributes can
be used to select olgcts within a set, through Selection block, with a use-defined
threshold. In Figure 2.5 a combination of slection blocksis used to filter the set of objects
created in the topdown step for classTrees. All objects that do not meet the selection
criteria will be removed from the set

Figure 2.4 7z Example of abottom-up decision rule.
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The Expression block allows you to create variables with userdefined names from
attributes of object hypotheses. These variables are associated with each object hypothesis,
e.g., for each different object itmay have a disinct value. In Figure 2.5, theExpression
block is used to store thebrightness attribute value of each hypothesis. This variable is
then used in a block selectionThe Expression block allows creating complex arithmetic
expressions from the attributes catulated by Interimage

The Membership block allows the user to define amembership valuefor objects, which

can be done through a combination of membership functions, as shown in Figure 2.5. The
Aggregation block allows the aggregation of attribute valuedor the set of selected objects

—| bright = brightness('imagem’) |

And

— bright > 20 |

—I ratio('imagem_layer3’) > 0.35 I

FuzzyML2({mean('imagem_layer2'))
FuzzyML3{(mean('imagem_layer3"))

Figure 2.5z Example of a topdown decision rule.

Figure 2.5 shows an example of simple top-down decision rule forthe Trees node in the
semantic netin Figure 2.2. In this casga segmentation topdown operator was associated
to the nodeTrees. Initially, all segments for which the brightness and the ratio of thband

4 average valueare larger than certain thresholds are selected to be regarded as
hypotheses ofTre es. Then each selected hypothesis is given a valagual to the minimum
value relevance between theFuzzyML2 and FuzzyML3 membership functions, defined
respectively on the average valuesf the pixels that compose the segments corresponding
to the bands 2 and 3 of the image. The membership functions are defined interactively by
the user. The functionFuzzyML?2 is shown in Figure 2.6

The lastoperation of a decision rule is a union operation. This operation is responsible for
spatial grouping the set of hypotheses selectedt the end of thedecision rule. There are
three possibilities: Merge All - all hypotheses are combined into a single hypbgesis, which
can covera not contiguous area; Merge Connected - each group of spatially connected
hypotheses are combined into a singldwypothesis, covering a contiguous region, oNo
Merge - hypotheses resulting from the decision rule are nomerged.
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Maximum value

1.00

Minimum value

0.00
Figure 2.6 z Example of a membership function

See also
Node Editorwindow, page21

Decision Rulewindow, page27

2.5 Interpretation Control

The main task of the systentore is to control the interpretation process, which consists of
two complementary steps: top-down and bottom-up.

In the top-down step the control process traverses the ndes of the semantic netfrom the
root to the leaf nodes callng top-down operators and decision rulesassociatedto each
node. The topdown processing occurs in parallelwith respect to the branches of the
semantic net Object hypotheses associatedto semantic nodes are created during this
process and organizedn a net of hypotheses. Wherhe processing reaches the leaf nodes,

it starts the bottom-up step. From there, the control process passes to visit nodem the
opposite direction, calling their bottom-up operators and decision rulesrecursively until

the root node is reached, and that a network of instances have been created. In this case the
object hypotheses are dicarded or turned into object instances. A more formal description

of the interpretation process is shown in Figure 2.7

O represents a generic node of a net) Gis a child node oft . 0 6i$ child of b 6and so on Y

represents a hierarchicaly structured net, i.e, a treg and 0@ and U & represent different
nodes in the saméhierarchical level of “Y.
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{@} Top-down Rules {@} Bottom-up Rules
and Operators and Operators

[Far] [ra] [Hml — [ar] [re2] 2]
ANER L
G O~

Figure 2.7 Z Interpretation process flowchart.

Let “Ybe a node of the semantic nety and let 'Oand ‘Cbe the nodes of lhe “Y and "Y nets,
created by the interpretation process 'O represents the node associated to ra object
hypothesisand ‘@epresents a node associated tan object instance.

Let"Y be the representation of a region in the scene to whicl®and "Care associated'YBis_
therefore associated to'Gbor ‘@ Considering the hypothesis netY, all "Yoassociated tothe ‘G
nodes are subsets ofY; considering the instance netY, all 'Yo and ‘Y0 pairs associated to

The aim of the interpretation process is to creatan instance net”Y and a corresponding
region net “Y, applying the knowledge represented by the semantic nef'Y in the
interpre tation of the region ‘Y. Initially, the hypothesis net "Y is created and gradually
hypothesis nodesOare replaced by instance node¥)so that in the end of the procesghe
“Ynet is complete

The top-down processing is shown in the center bFigure 2.7 It starts (in the figure) at the
point where the hypothesis nodeQ, associated to the regionY and to the semantic nodeyY
has been createdFrom this point on, the control passesecursively to the “éaodes

Hypothesis nodes@® are generatedthrough the execuion of atop-down operator and a
decision rule (if there is one) associated to the semantic nodé¥ , for the region Y. The
"® nodes are associated to théYo regions. If a Dummy Top-down operator is
associated to the node™ , a simple hypothesis node" @ , will be associated to all the
region defined by its parent node€Q."Yo in this case will be equal toY.
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If Y0 has childnodes, the procedure mentioned in the previous paragragph will be repeated
for each”@® until the semantic leaf nodes are reachedht this point, begins thebottom-up
processing(to the right, Figure 2.7), initiating with the leaf nodes parents The bottom-up
operator and decision ruleassociated to™® will be executedfor "G5 as soon as all 6
nodes have been created the € index identifies the direct descendants of@ . The
operator/rule will evaluate the hypothesis nodes@ 6and decide if they will turn into
instance nodes ‘© 6or will be removed from the net In addition, the bottom-up
operator/rule will turn the regions Yo Gassociated to'©@ Gnodesdisjoint (solving eventual
spatial conflicts).

The bottom-up operator/decision rule will group the ‘© anodes andwill generate new
hypothesis nodes'@ to which the instance nodes will be connected@ will, then,be put

in the hypothesis netand associated tanode "0, being the original node '@ removed. The
control is then passed tonode "Q, for evaluation and grouping ofnodes @ The bottom-up
continues until the hypothesis net root node is processedAt this point, the instance net’Y
will be complete.
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3 System Interface

This chapter will guide you through the main elerents of the systeminterface such as:
menus, toolbars, dialog boxes and windows.

3.1 Main Window

© projeto? - InterMAGE Lo\ O i
Ele Yiew Acions Help

(oo NeRwRI - RO ]
ax

‘SemantcNet

©O0000080@
| tpe | Keyname | voile |
e

Figure 3.1z Main window.

The elements of the main window (Figure 3.1) are

3.1.1 Menus
3.1.1.1 File Menu

The File menu (Figure 3.2) provides the followng options:

O New Project 7z Creates an interpretation project

"‘@J Open Project z Opens a project

Edit Project z Edits the current project.
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) MNewProject... Ctrl+N
{2} Open Project... Ctrl+0
Edit Praoject... Ctrl+E
) SaveProject Ctrl+5
Save Project As...
Close Project Ctrl+F4
Exit

Mo recent projects

Figure 3.2z File menu.
@ Save Project z Saveshe current project.
Close Project z Closesthe current project.
Exit z Quits the program

Below the Exit option is offered a list of recent projects, making it easy to return to a
previous project in which you were working on.

See also

New/Edit Project window, page25

3.1.1.2 View Menu

Semantic Met
Layers
MNode Editor

Dbject Information

& Analysis Explorer
(@ Shapefile Editor
& Samples Editor

Figure 3.3z View menu.
The View menu (Figure 3.3) provides the following options

Semantic Net z Displays theSemantic Net window .
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Layers z Displays theLayers window.

Node Editor z Displays theNode Editor window.

Object Information z Displays theObject Information window.

@ Analysis Explorer z Tool that helps in building the interpretation model.

@ Shapefile Editor z Tool for creating and editingshapefiles

@ Samples Editor z Tool for segmentation, samplegollection and manualclassification
of polygons

See also
Analysis Explorerwindow, page38
Shapefile Editorwindow, page41

Samples Editorwindow, page42

3.1.1.3 Actions Menu

Start

Undo

Continue

Q00O ©

Step
Figure 3.4z Actions menu.

The Actions menu (Figure 3.4) provides the following options

@ Start z Executesan interpretation .

—

{\._,__,_)3 Undo z Undoes theprevious interpretation step.

. Continue z Continues the interpretation processuntil find another breakpoint. If this
does not exist, performs the interpretation untilthe end

Lo,/l

. Step z Goes one step ahead in the interpretatian

..e,/l
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3.1.1.4 Help Menu

€ Help Content F1
Home Page

About...
Figure 3.5z Help menu.

The Help menu (Figure 3.5) provides the following options

9\‘ Help Content z Opers the wiki page where part of the program documentation is
= concentrated.

Home Pagez Opensinterimage website.

About z Displays information aboutthe program.

3.1.2 Toolbar

©000C0 8@®6

Figure 3.6z Toolbar.
The toolbar (Figure 3.6) provides the following options

Execute z Executesan interpretation .

4.‘/

Y

Debug Mode z Enables/disablesdebug mode

4.‘/

Undo z Undoes theprevious interpretation step.

)7
‘.\k-‘

4.’/'

Continue z Continues the interpretation processuntil find another breakpoint. If this
does not exist, performs the interpretation untilthe end

/
‘.\k-‘

Y

Step z Goes one step ahead in the interpretatian

7
A

Analysis Explorer z Tool that helps in building the interpretation model.

- W

\ Shapefile Editor z Tool for creating and editingshapefiles
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@ Samples Editor z Tool for segmentation, samplegollection and manualclassification
" of polygons

See also
Analysis Explorerwindow, page38
Shapefile Editorwindow, page41l

Samples Editor window, page42

3.1.3 Semantic Net Window

Semantic Met B X

Figure 3.7z Semantic Net window .
Thiswindow (Figure 3.7) allows you tointeractively create and edit a semantic network

When clicking on a node with the right mouse button, a context menu (Figurg.8) is
displayed with the following options:

Copy z Copies the semantic node
Cut z Cuts the semantic node

Paste z Pastes a nodén the position of the selected node
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Semantic Net g X
=
]
A

Copy Ctrl+C
Cut Ctrl+ X

= Paste Ctrl+V
Enable/Disable Ctrl+U
Insert »
Inzert Child »
Delete Del

Figure 3.8z Context menu

Enable/Disable z Enables/disables the semantic nodéWhen disabled, the semantic node
is ignored during the interpretation.

Insert z Inserts a node in the position of the selected node
Insert Child z Inserts a child-node in the selected node

Delete z Removes the selected node

Tip
Arrastar e soltar umnd A sobre outro néB com o:
Botdo esquerdo z move o nOA para a posi¢ao do nd.

Botéo direito z Torna o néA filho do né B.

3.1.4 Layers Window

This window (Figure 3.9) allows you to edit and add layers to the viewer

3.1.4.1 Image Tab

Image z Selectsone of the project images
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Keyname z Defines the layer nickname

@ Composition z Selects the image bands composition for visualization

3.1.4.2 Shape Tab

Keyname z Defines the layemickname.
Color z Selects the polygons colar
Opacity z Setsthe polygons opacity Minimum makes objectdransparent.

Layers g X

Image | Shape I Selection | Result |

Image: imagem
Keyname:

@

0090 00 0 0 @

Type Keyname Visible
1 Image default

Figure 3.9z Layers window.

Border z Setsif the polygonsborder will be displayed or not. Allows alscselecing the
color of the border.
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Image | Shape I Selection | Result |

Image: [imagem - ]

Keyname:

@

Figure 3.10z Image tab.

Image Shape | Selection | Result |

Keyname: [amosh’as - ]
Color: .
Opacity: D

Border .

Figure 3.11 7 Shapetab.

3.1.4.3 Selection Tab

Classz Selects one of the semantic net classes

Keyname z Defines the layemickname.

Color z Selects the polygons colar

Opacity z Setsthe polygons opacity. Minimum makes objectdransparent.

Border z Setsif the polygons border will be displayed or not. Allows alscselecing the
color of the border.
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Image | Shape | Selection Result

Class: [Arborea - ]
Stage: [Tup Dawn - ]
Keyname:

Color: .

Opacity: D

gorder [

Figure 3.12 7 Selection tab.

3.1.4.4 Result Tab

| Image | Shape I Selection | Result I_

Opacity: D
gorder [

Figure 3.137 Result tab.
Opacity z Setsthe polygonsopacity. Minimum makes objectdransparent.

Border z Setsif the polygons border will be displayed or not. Allows alsoselecing the
color of the border.

3.1.4.5 Toolbar

0 00 00 o
Figure 3.14 7 Toolbar.

@ Add z Adds a layer to the viewer
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Edit z Edits the selected layer

A 4%
)| )
- e

Remove z Removes the selected layer

/
“\\

4.‘/

Move Up z Move the seleted layer upwards

/
‘.\k-‘

4.‘/

Move Down z Move the selected layedownwards.

Py
.\k-‘

\
4.’/l

Savez Confirm the changes made to theelectedlayer.

/
R

N
.‘/‘

Cancelz Cancel the changes made to thszlectedlayer.

y
I
A _

AA.A'/l

? Export z Exports the selected layer

Note

For layers of typeShape, Selection and Result, the Export function allows exporting the
objects to a shapefile andalculating attributes.

See also

Decision Rulewindow, page27

3.1.4.6 Layers List

Type Keyname Visible
1 Image default J

Figure 3.157 Layers list.

This control (Figure 3.15) displays thelayers in the order they are arrangedn the viewer.
The Visible option lets you definewhether the layer is visible
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3.1.5 Node Editor Window

Mode Editor q X

Mame Value

foeneric |
BottomUp Decdision ... J
BottomUp Operator  Dummy BottomUp

Ereakpoint Nore
Class Cena
Color J
TopDown Dedsion ... [:]
TopDown Multi-Class [

TopDown Operator  Dummy TopDown

Ll TopDown
Irnage file: imagem

Reliability: 0.2

Figure 3.16 7 Node Editor window .
This window (Figure 3.16) allows you to edit the properties othe semanticnet nodes
BottomUp Decision Rule z Edits the node bottom-up decision rule
BottomUp Operator z Selects thenode bottom-up operator.
Breakpoint z Defineswhether the selected semantic nodés an interpretation breakpoint.
Classz Defines thenode class
Color z Definesthe node color.
TopDown Decision Rule z Edits the node top-down decision rule.

TopDown Multi -Classz Defines wheher the top-down operator/decision rule associated
to the selected node is multiclass

TopDown Operator z Selects the node toglown operator.
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Note

You may have noticed thalNode Editor is divided into three groups of properties:Generic,
BottomUp and TopDown . The scope of this manual is limited tthe generic properties of
the node. For information about operators and their paramers visit
http://wiki.dpi.inpe.br/doku.php?id=interimage:operators documentation .

See also

Decision Rulewindow, page27

3.1.6 Viewer

This window (Figure 3.17) allows viewing and interacting with the layers addedto the
viewer.

Information z Shows the values of the selected image pixdl an object is selectedshows
its ID.

Geocoordinates - Shows the geographic coordinatesvhile moving the mouse over the
viewer.

@ Fit to Window - Centers the image in the viewer

Q Zoom - Zooms inby clicking the left mouse button.Zooms out by clicking theright
one. Allows focusingon a specific part of the image by selecting it with the left buttan

0 Pan - Moves the image by diagging the mouse
0 Information z Allows showing information about the selected image or object

Layer Information z If an image layeris selected shows information about the image
Otherwise, shows information about the layer objects
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Pixel: [255, 217, 0, 0] X: 324449017003 Y: 7387555.937680 HOOO

Layers [Image:default] | 523 x 445 pixels | 4 bands

Figure 3.17 7 Viewer.
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3.1.7 Object Information Window

Object Information B X
Mame Value
class Sombra
color 000000
file C:fInterimage ftestes_v_...
fileoEast 324648.000156

fileoMorth T387589.299887
fileoSouth 7387322399875
fileoWest 324334.200146
geoEast 324519.000152
gecMorth 7387456199883
geoSouth 7387440.599382
gecWest 324500.400151

id 3476

153 277

[y 247

narme Sombra_1839
object_id_ 1840

p 0.200000
status I

R 307

ury 222

Figure 3.18 7 Object Information window.

This window (Figure 3.18) allows you to view the properties of the selected object in the
viewer.
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3.2 New/Edit Project Window

( & New Project @léjw

Project

Mame: |

Folder: 0

Resources

Key: Resources List:
File: 0
[] Default Image
Geographic Coordinates
West: Morth:

East: South:

Q00

Connection Settings

|:| Use Remote Server

Host: localhost

Port Mumber; 19203 [ QK ] [ Cancel

Figure 3.197 New Project window.

This window (Figure 3.19) allows yau to create or edit aninterpretation project. It offers
the following options:

Name z Defines theproject name.
Folder z Defines theproject folder.
Key z Defines aresource nickname.

File z defines theresource file.

Default Image - Although allowing multiple images, Interimage requires that one of them
is selected as default image
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West, North, East, South - If the resource is an image, defirgits geographical coordinates
Resources List 7 Lists the project resources

@ Add z Adds a resource to the project

/
R

Remove z Removes the selected resource from the project

Edit z Edits the selected resource

\ y'/ ~ \.
) )
" 4

-
4

) Savez Confirms thechanges made to the selected resource

/
\
R

"
4

__,_}‘ Cancel - Cancels the changeade tothe selected resource

. ./
\ [

Use Remote Serverz Enables theproject to communicate with a sever.
Host z Defines the host address

Port Number z Defines the communication port

3.2.1 Supported Resource Formats

Table 3.1 presents the resource®rmats that can be used in a project

Note

Give preference to image formatshat do not have compression.(tif) because they offer a
higher quality than .jpg, which is compressed. This way you will get better results

Format Extension
Tagged Image File Aif
Taggal Image File (Geo Tiff) .tif

ESRI Shape File .shp
ESRI Shape File .dbf
JPEG JFIF Jpg

Table 3.1z Supported resource formats

3.2.2 Maximum Image Size

It is hard to set an upper limit since the answer to this question involves other quantities
such asthe size of the semantic netor the number of objects produced by the
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interpretation. In our tests, however,we could successfully interpret images from up to 9
Megapixels (3,000 x 3,000 pixels).

3.2.3 Resources in Different Resolutions

Interimage is abk to work with shapefiles and images of different sizes, resolutions and
geographic coverage. In the case of images, those of lower resolutidarger pixel size- are
resampled according to the higher resolution.

3.3 Decision Rule Window

[ 0 Decision Rule for Sombra - TopDown = | B || )

o

General

Element
Lowerevel Rule
) Merge Al
(7) Merge Connected
@ NoMerge

Figure 3.20z Decision Rule window.
This window (Figure 3.20) allows you to create a set of expressions, called decision rule.

These expressions define tbstructured and explicit knowledgeof the user/analyst and are
usedby the system in theinterpretation process
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3.3.1 Building Blocks

Class

| Selection |

| and || Or |

| Expression |

Membership

| Aggregation |

Figure 3.21 z Building blocks.

The decision rule is constructed through a set of building blocks (Figure 3.21)
Join z Joins severalClassblocks.

Classz Select objects of a particular class or classes

Selection z Selects djects that meet a certaircriterion .

And and Or z Allow you to create powerful logical expressions. They are used along with
the Selection block.

Expression z Allows creatinga new attribute from the result of a mathematical expression
Membership z Works with fuzzy logic.
Aggregation z Allows alevel of the semanticnet to pass information to the upper level

Classify - Classifiesobjects and solve spatial conflicts. It is usually the last block of the rule

Tip
To add a block, just click on it ad it will be inserted at the end ofthe rule. If the block is not

inserted, it might not be allowed in this position. So you need to drage blockand dropit
over other block inthe rule respecting this convention
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Left Button z movesblock A to block B position.

Right Button z turns block A son of blockB.

3.3.2 Toolbar

General

o

Element

o0
Q00O

N\ J6<N 1

Figure 3.22 7 Toolbar.

New z Erases the current rule andnitializes a new one

—
(i \
\ e 4 j‘

Level Up z Moves the block one level backwards

A \

P
N

Level Down z Moves the block one level forward

Move Up - Moves the selected blockipwards within the same tree level

R \
— A.t/’ \@4./{

p”
‘.\k

Move Down z Moves the selected blocklownwards within the same tree level
Cut z Cuts the selected block

Copy z Copies the selected block

—— P P
Vo o \
- ' 65/ @’

-
R

Paste z Pastes a block in the posibn of the selected block

Delete z Removes the selected block

(Y \

P
b

Edit z Edits the selected block
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3.3.3 Upper/Lower Level Rule

Lowerdevel Rule

Merge Al
Merge Connected

@ No Merge

Figure 3.237 Lower-level rule.

This control (Figure 3.23) defines how objects will be @ceived by the higherlower level of
the net.

Merge All - Joinall objects of the same class, though disjointed, into a single larger object
Merge Connected z Joinsconnected objects of the same class in larger objects

No Merge - No object is changed

3.3.4 Decision Tree Tab

This tab (Figure 3.24) provides a powerful interface tointeractively build and edit the
decision tree.

By clicking on a block with the right mouse button, a context menu is displayed (Figure
3.25) with the following options:

Edit z Edits the selected block

Copy z Copies the selected block

Cut z Cuts the selected block

Paste z Pastesa block inthe position of the selected block

Comment/Uncomment z Comments the selected blockand its children) 0T E 08 O ECI T O
the rule execution

Insert z Inserts ablock in the position of the selected block

Page30



User Guide

Interimage 1.30

Decision Tree Source Code

Figure 3.24 7 Decision Tree tab.

Dedision Tree Source Code

m Edit F2
Copy Ctrl+C
Cut Ctrl+X
Paste Ctrl+V
Comment/Uncomment
Insert
Insert Child
Delete Del

Figure 3.25z Context menu

Insert Child z Inserts a child-block in the selected block

Delete z Removes the selected block
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Tip
Dragging and dropping block A over block B with the:
Left Button z movesblock A to block B position.

Right Button z turns block A son ofblock B.

3.3.5 Source Code Tab

This tab was used in earlier versions to allowadvancedusers to edit the decision rule
directly in its original form in Reverse Polish Notation In this version, this is no longer
possibleand, probably, this tab will be removed in future versions

3.3.6 Insert/Edit Class Window

O Insert Class ? i‘f—l
Class(es)
All
Areallrbana
Sombra
Yegetacao
[] Merge Neighbours [ Ok ] I Cancel I

Figure 3.267 Insert Class window.
This window (Figure 3.26) allows you to select the objects @& particular class or classes
Class(es) - Select one or more (using th€trl key) classes

Merge Neighbors z Groups connected objects into larger objects
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3.3.7 Insert/Edit Selection Window

Interimage 1.30

-
O Insert Selection

Build your logic

Expression 1:

Operator:

Expression 2:

[

Ok

][ Cancel ]

Figure 3.27 z Insert Selection window.

Expression 1

Operator

Expression 2

Permite +,-, X, =, (,)

Fh €h Sh | h E

Permite +,-, x, = (,)

Table 3.2z Selection criterion.

This window (Figure 3.27) allows you to select objets that meet a certain criterion This

criterion is of the form:
Expression 1 z Definesan attribute or expression.

Operation z Defines a logical operator

Expression 2 z Defines another dtribute or expression.

3.3.8 Insert/Edit Expression Window

& Insert Expression

Build your expression

Mew atiribute: |

Expression:

[

Ok

][ Cancel ]

Figure 3.28z7 Insert Expression window.
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This window (Figure 3.28) allows you to ceate a new attribute from another attribute or

from the result of a mathematical expression
New attribute z Defines the new &tribute name.

Expression z Defines an attribute or expression

3.3.9 Insert/Edit Membership Window

0 Insert Membership

Choose a type

lFuzzy set -

Attribute

Fuzzy set

l -1 0@ 0O

[ complement [

] I Cancel

)

Figure 3.29 7 Insert Me mbership window.

This window (Figure 3.29) allows you to create sts and expressions of fuzzy logic

Type - Defines thetype of Membership block. It has the following options

Fuzzy set - Inserts a block that returns themembership value of an attributeto the

selectedfuzzy set.

Operation z Inserts a fuzzy operation Min, Max, Mean, Mul, Sum.

Membership value - Inserts a block with amembership value definedby the user.

Operator z Defines the fuzzy operator
Attribute z Defines the fuzzy set inpugttribute .
Fuzzy setz Defines the fuzzy set

O‘ New z Creates a new fuzzy set
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o Edit z Edits the selected fuzzy set

0 Delete z Removes the selected fuzzy set

Q Import z Allows importing a fuzzy set from a.fuzz file (Not implemented).

Complement - Returns the complement ofthe computed membershipvalue.

3.3.10 Membership Function Window

() Membership Function &Iﬂ—hJ

Attribute:

Fuzzy set name:

OO N AN DA A e

Membership function

78.008299 / 0.13
Number of points: 7 = Mandmum value

1.00

yOffeet: 0,00 +

Minimum value

Function parameters 0.00
0.000000 100.000000
Mo parameters available. Left border Right border
xOffset: 0000000 +
[ Ok ] [ Cancel

Figure 3.30z Membership Function window.

This window (Figure 3.30) allows you to create and edit the membership function of a
fuzzy set
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Attribute z Shows the fuezy set input attribute.
Fuzzy setz Defines the fuzzy set name
Type - Defines the slape of the membership functionTable 3.3).

Number of points - Definesthe number of points used to draw the function9, 11, 13 or
15.

yOaset - Dednes the y-axis offset.
Maximum value z Maximum membership value
Minimum value z Minimum membership value

Membership Function - Allows you to edit the membership function. Just drag the vertices
with the mouse.

Left border - Lower limit of the function domain.
Right border z Upper limit of the function domain.
xOaset z Defines the x-axis offset

Function parameters - Some functions allow a fine adjustment of parameters such as
slope, inKexion point , mean e standard deviatio n.

Form
Greater than

Lower than

Greater than(crisp)

Lower than (crisp)

Greater than(linear)

Lower than (linear)

Linear range (triangle)

Linear range (inverted triangle)

O UNEREN

Singleton (exact valug
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A Approximate gaussian
m Approximate range

|_| Completerange

Table 3.3z Standard forms of membership functions

3.3.11 Insert/Edit Aggregation Window

' it
0 Insert Aggregation I. 2 |ﬁl
Build your aggregation
Mew attribute:
Type: | £ Average -
Attribute: -
[ For parent [ OK ] I Cancel J

Figure 3.317 Insert Aggregation window.

This window (Figure 3.31) allows you to create a new attribute from another attribute
aggregation. The new attribute can also be passedttee upper level of the net

New attribute z Defines the new attribute name

Type z Defines the aggregation type Average, Standard deviatio n, Maximu m, Sum,
Division , Count.

Attribute z Defines the atribute to be aggregated

For parent z Definesif the new attribute will be passed to he upper level of the net
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3.4 Analysis Explorer Window

p
© AnalysisExplorer - Sombra

8 O 0 \ Dedision Tree l Source Code | Attributes ‘
=
[and |

Membership

Aggregation

H

General
a)

Element

Control Panel
[¥] Input Layer

L4}

Upper-evel Rule Vews 9 o@ General @ @ [¥] Border

() Merge All Input Class U
() Merge Connected Sombra v

@ No Merge [¥] output Layer
X 2 Background Image

Figure 3.327 Analysis Explorer window.

This window (Figure 3.32) offers tools that helpin building the interpretation model. It is a
variation of the Decision Rule window (Section 3.3), therefore it has an interfacethat
allows creating a decision rule However, it addsa Control Panel that has tools thatallow
us to analyzethe characteristics ofobjectsand the resultof the rule and help,thus, building
the model. A new Attributes tab is also addedin the upper right control. It allows you to
inspectthe properties of the selected noden the viewer.
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