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Introduction to this Module

This Module gives you an introduction to a new functionality in eCogntiton Developer 8,
the so called Regions. A subset of a Quickbird scene is used together with a thematic
shape file.

Goal of this Module is to give you an introduction to the new concept of ‘Regions’ in the
software, how to create and use them. A following Module ‘Maps and Regions'.. explains
how Regions and Maps (another new concept) work together.

This Module has two Lessons:

Lesson 1 Introduction to Regions and Lesson 2Creating and using Regions

Symbols at the side of the document

The symbols at the side of the document shall guide you through the exercises and help
you to identify whether to read something or an action is needed or whether the
screenshot is meant to be compared with settings in the software.

If the side is hachured and ‘Introduction’ is added, this indicates that a text is giving a
general introduction or methodology about the following chapter, method or exercise.

If the side is hachured and ‘Information’ is added, this indicates that a text is giving
information about the following exercise.

If this symbol is shown, you have to follow the numbered items in the text. If you just
want to work through the exercises without reading the theory part, follow only this
sign.

If this symbol is shown, compare the settings shown in the screenshot with the settings
in the according dialog box in the software.

If this symbol is shown check the screenshot of the Process Tree with the content of the
Process Tree in the software.

If this symbol is shown check the screenshot aside with the result in the software. It
should look similar.
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Lesson 1 Introduction to Regions

In eCognition Developer 8, you have the possibility to work with so called 'Regions'. A
region is a defined area which can be processed individually and is part of the new
Image Object Domain. With Regions you can improve performance through limitation
of analysis on specific areas.

Introduction

e  Within one Project you can have several Regions.

e Adefined Region can be used in the Image Object Domain.

§ Image Object Domain

image object level j
Parameter Yalue
Lervel Levell -
Clazs filer none
Threshold condition
tap From Parent
Fy first region [wariable =
> N o = Max. number of imaoe obi...  all ﬂ

» ' - . % " L

Figure 1: Right: segmented and classified Region; Left: Region used in the Image Object Domain.

e  You can create regions using the algorithm ‘update region'.

e Regions are per se non visible.

e You can define a region by Object. L{\; i

e You can define a region by P
coordinates. e

¢ You can move and resize Regions.

e YoucanuseaRegionasdomainand |||
do individual processing only in the |-
specified Region. 4 ;

e  You can transfer a Region in a Map Original scene
for individual processing of only this | g
subset.

Independant
analysis of

different regions
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Lesson 2 Creating and using
Regions

This Lesson covers the following content

= Region from an Object (Mode: From object)

= Region by coordinates (Mode: Set by origin/extent)

The Project used in the Lesson contains the multispectral layers of a sub set of a
Quickbird scene and a thematic layer shape file. A Rule Set is already loaded. The first
section of the Rule Set ‘Create a Region using Objects’ will be explained in the first
chapter, the section ‘Create a Region using coordinates’ in the second chapter.

= Developer - [Create and use Regions.dpr - Pixels]

(@l File Wiew Image Objects Analysis  Library Classification  Process Tooks Export Window Helb X
EEE T B [ReaRAEEIEEET onER % (R0 @@ fvan v EEE = X ¥

Process Tree

X

* Create a Region using Objects

B8 chess board: 100000 creating 'Levell'
with ID: ManagableLandUnits_noGeo = 2 at Levell: My first region = object region

B at Levell in My first region: chess board: 10
- with Is object in region (My first region) = 1 at Levell: Is Cbject in Region
» Create a Region using coordinates

B chess board: 20 creating 'Levell'
(@ My first region = (300,300),[200,200]

8 at Lewall in My first region: chess board: 2
< | i 5 4 4 » » \Main
I Ready user defined channel mixing  Linear (1.00%) XY 911,010 Pixels (746x683) 3K )

Figure 2: Loaded Project with Rule Set.

2.1 Region from an Object (Mode: From
object)

This Chapter has the following sub-chapters

The Process settings to create a Region from an Object
Execute the Process and visualize Region using a new feature

The Process Settings to use the Region in the Image Object Domain

2 R %

Execute the Process and review the result

In this chapter it is explained how to create a Map from an Object using the algorithm
‘update region’. This means an Object is basis for the extend of the new Region. As
preparation an Image Object Level is created with chess board segmentation.

Preparation
1. Start Definiens eCogniton Developer in ‘Rule Set’ mode.

2. Switch to predefined view setting number 4 ‘Develop rulesets’

6
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Yiew Settings Fil

% i [ OEEE &

3. Inthe main menu ‘File’ choose ‘Open Project’ or click on the ‘Open Project’ button
in the toolbar.

4. Open the project ‘Create and use Regions.dpr’ in the folder
‘...\WhatsNew_eCog8\Projects\Regions’ at the location where the training data is
stored.

5. Execute the chessboard segmentation Process ‘chess board: 100000 creating

'Levell'.

An Image Object Level is created representing the polygons of the loaded thematic &

layer.
Result
Check

7 Process Tree
s . ealeaREqmusnng]ects
a A B0 = 2 at Levell: My Trst region = object region
B at Levell in My first region: chess board: 10
L with Is cbject in region (My firstregion) = 1 at Levell: Is Object in Region
* Create a Regon using coordinates

Figure 3: Image Objects after executing the segmentation Process. Only the outlines of the shape

file are represented

2.1.1 The Process settings to create a Region

from an Object

With the algorithm ‘update region’ the Region shall be created on basis of the ‘ID’ Information

column of the loaded thematic layer ‘. The Object with the value 2 is the Object the

regions has as basis.

1. Expand the Parent Process ‘Create a Region using Objects'.

2. Double-click on the third Child Process ‘with ID: ManagableLandUnits_noGeo = 2 ﬁ

at Level1: My first region = object region’ to open it. Action!
vz
= = Create a Region using Objects A
3% at Levell: delete Rule Set

; ing Levell’ Check
(8 with ID: AOI_noGeo = 2 at Levell: My first region = object region ]
. oudru, 1y

%L with Is ohject in region (My first region) = 1 at Levell: Is Object in Region
- = Create a Region using coordinates ~;
« < » » \Main/

Figure 4: Process Tree with Process for creating a Region highlighted.
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4

. Edit Process 2 |[%
Settings r_uz‘
Check Name Algonthm Description
- 4 ] Madify a region vanable. You can resize or move a region, enter its
V' Automalic B cooidinates, of use the coordnates of an image object bounding box.
|with ID: ADI_noGeo =2 at Levell: My first region = object Algorithm patameters
Rt Parameter Value
s 2 - Wariable My first region
o Mode From object
Image DObject Domain
fimage object level |
Parameter Value
Level Levell -
Class filter none
Threshold condition ID: A0I_noGeo = 2
Second condition
Map From Parent hd
Loops & Cycles
Number of cycles [1 LJ
Ewecte | Ok Cancel |  Heb |
Figure 5: Process settings to create a Region from an Object.
e Asalgorithm ‘update region’ from the ‘Variables operations’ section is
J chosen. With this algorithm maps are created.
Settings . .
Check Image Object Domain

e Inthe Threshold condition’ field of the Image Object Domain the object which is
basis for the new Region must be specified. In this example only the object with
value 2 in the column ‘ID’ of the thematic layer ‘AOl_noGeo' is basis for the Region

e to be created.
i .

Click in the ‘Value' field next to ‘Threshold condition’ to examine the set condition.
Action!

Edit threshold condition

Feature

‘ ID: ADI_noGeo |

Thieshold settiings

RN | e S P

|2 j |ND Unit j
Entire range of 2.8
Delete condition oK Cancel

Figure 6: Threshold to use only Objects with value 2 for column ‘ID'.

2. Close the dialog box without any changes, by clicking on ‘Cancel’.
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Region name and mode v

e  The name of the new region is defined in the Field ‘Variable’, here ‘My first Region’. Settings
The typed in name is stored in a so called ‘Region Variable'. Check

Tip: Creating a new Region variable

If you want to create a new one, simply type in the name and click in another area of
the dialog box. Confirm the upcoming dialog box and the variable is created and
added to the Process setting. If you have created region variables already, you can
select from the drop-down list.

e Inthe field ‘Mode’ ‘From object' is chosen. This defines, that the object meeting the
criteria set in the Image Object domain is used as basis for creating the Region.

2.1.2 Execute the Process and visualize
Region using a new feature

1. Close the ‘Edit Process’ window. Qti-i'

2. Execute the Process, by either right-clicking on it and select ‘Execute’ from the
context menu or by selecting it and pressing on your keyboard. Action!

The Region is created, but as Regions are not directly visible, you can not display them. Information

But you can use a new feature ‘Is object in region’ to get information about which object
is inside or outside the region.

1. Browse in the ‘Feature View’ window to ‘Object Features>Position’ and expand ‘Is "z-_
objectin region’.

2. Double-click onls object in region (My first region)’. Action!

Fealure View x

= Dbject features ~ Result

£ e Check

+ o Laper Vahoes

+ @ Geometry

- 1] Posiion

+ = Digtance
*_Cooidinate 3
» |z object in region |
= Create new 1s object in region’

= T”""elzWlmmllﬂyll:hw}m

+ @I Varishles

4 &% Hisraechy

+ H Thematic atibutes

» Object Metadata
# = Class-Related (natunes
# » Linked Object leatures bt
o IR IET
Figure 7: New Feature 'ls object in region’ in the Feature View.
In the Feature View you can see now that the upper, square object is the only object
within this region. It has the value 1 for this feature.
2.1.3 The Process Settings to use the Region
in the Image Object Domain
Information

Now that the Region is created it can be used in the new Image Object Domain. A small
chessboard segmentation is applied only the Region ‘My first Region’.

9



(reating and using Regions

Ez e 1
3. Double-click on the fourth Child Process ‘at Level1 in My first region: chess
board: 10’ to open it.

Rule Set L %
Check = = Create a Region using Objects ~

B2 chess board: 100000 creating 'Levell'
Celacith 0 401_ooGen =2 _at_Leell- iy

with Is object inregion (My Trstreqon) = 1 at Levell: [s Ubject in Region
- = Create a Region using coordinates h
“ 4 » » \Main/

Figure 8: Process Tree with Process for segmenting only the Region highlighted.

e Thealgorithm ‘chessboard segmentation’ is chosen.

Settings
Check
Image Object Domain
Edit Process 2x
MName Algorkthm Descrption
5 L_:! m?mmammmlmno:mm
Jat Levell in My fust regror: chess board 10 Adgorkhm parameters
Algonthm Parameter WValue
e Rt ﬂ ?b?hljv:c Lawpes usage :;
Image Object Domain
{mage obesct level =|
Parameter Vale
Level Levell ﬂ
e -
TR 11 0 v
Loops & Cycles
Number of cycles i ~|
Execute ok | caxd | Heo |
Figure 9: Process settings to define a Region in an Image Object Domain.
e Aslevel, the ‘Level1’is chosen to split up already existing Objects.
e Inthe field ‘Regions’ the Regions ‘My first Region’ is chosen from the drop-down
list. Only if a Region variable is created beforehand it can be chosen from this list.
< Only Object within this Region will be split up by the segmentation.
Settings .
Check Algorithm Parameters

e The ‘Object size’is setto 10

2.1.4 Execute the Process and review the
z«i result
ﬁ 1. Close the ‘Edit Process’ window.

2. Execute the Process, by either right-clicking on it and select ‘Execute’ from the
context menu or by selecting it and pressing on your keyboard.

Only objects within the Region are segmented into smaller squares.

10
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Figure 10: Only the defined Region is segmented.

2.2 Region by coordinates (Mode: Set
by origin/extent)

This Chapter has the following sub-chapters

Process settings to create a region by coordinates
Execute the Process and visualize Region using a new feature

Use the Region in the Image Object Domain

A T T 2

Execute the Process and review the result

Different to the last example you have also the possibility to define a region by Information

coordinates. We will use the Mode ‘Set by origin/extent’ to create a defined rectangle.
In the example loaded no geo information is available so the coordinates related to the
scene extent are used, if you have geocoding available, you can use the real coordinates
of course.

Preparation

1. Collapse the Process sequence ‘Create a Region using Objects’ and expand the i
Process sequence ‘Create a Region using coordinates’. i

2. Execute the Process ‘at Level1: delete’ and the Process ‘chess board: 20 creating pction!
‘Level1'.

The old Level is deleted and a new Level is created with chessboard size 20. No thematic
layer is used for segmentation this time.

Process Tree ] J

# = Create a Region using Objects

= = (Create a Region using coordinates
_____ at Levell: delete Rule Set
BR chess board: 20 creating 'Levell’
{8 My first region = (300,300),[200,200] Check
BB at Levell in My first region: chess board: 2

Figure 11: Process Tree with Processes for deleting and creating an Image Object Level
highlighted.

11



(reating and using Regions

2.2.1 Process settings to create a region by

coordinates
J 3. Double-click on the third Child Process ‘My first region = (300,300),[200,200]' to
Rule Set openit.
Check

# = Create a Region using Objects
= = Create a Region using coordinates
3 at Levell: delete

| ;; My first region = (300,300),[200,200) I
at Levell in My first region: chess board: 2

« « » » \Main/

Figure 12: Process Tree with Process for creating a Region highlighted.

4

Settings
Check

Image Object Domain

e For creating a Region by coordinates, the default settings of the Image Object
Domain are kept.

Edit Process 21X
Mame Algarithe Descrption
. § Modily a region vanable. You can resize of move a region, enter its
W Automatic B coordnates, or use the coordinates of an image object bounding bos
[My first region = (300,3001.[200,200] Algorithm parameters
Algorithm Parameter Value
flupdate region) Vatigble My first region
I ﬂ Mode Set by ongin/extent
: Oiigin 300
Image Object Domamn
Origin 'Y 300
|exectte =1 || fesent 200
Parameter Yalue Essen ¥ 2
Theesheld condition
Map From Patent
Loops & Cycles
Number of cycles |1 -]
[Ewecte | ok | cowel Hep |

4

Settings
Check

Figure 13: Process settings to create a Region by ccoordinates.

Algorithm Parameters

e To define the name of the new Region again the Variable ‘My first Region’ is
chosen.

e As’'Mode’ ‘Set by origin/extent’ is chosen.

When choosing ‘Mode’ ‘Set by origin/extent’ 4 additional fields appear.

12
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e  OriginX and OriginY. Here for both fields 300 is chosen, so the lower left corner of
the rectangular region will be at this location.

e ExtentX and ExtentY. Here for both 200 is chosen. The region has 200 by 200 pixel.

2.2.2 Execute the Process and visualize
Region using a new feature

1. Close the ‘Edit Process’ window. oo
N P

Execute the Process, by either right-clicking on it and select ‘Execute’ from the
context menu or by selecting it and pressing on your keyboard. Action!

3. Browse in the ‘Feature View’ window to ‘Object Features>Position’ and expand ‘Is
object in region’.

4. Double-click on ‘Is object in region (My first region)'.

Result
Check
Figure 14: Extent and location of created Region.
2.2.3 Use the Region in the Image Object
Domain
Now that the Region is created it can be used in the new Image Object Domain. A small  Infomation
chessboard segmentation is applied only to the Objects of the Region ‘My first Region’.
5. Double-click on the fourth Child Process ‘at Level1 in My first region: chess e
board: 10’ to open it.
Process Tree J
+ = Create a Region using Objects
- = Create a Region using coordinates Rule Set
€ at Levell: delete Check

B2 chess board: 20 creating 'Levell'

(8 My first region = (300,300),[200,200] )
= .
| BB at Levell in My first region: chess board: 2 E

“H 4 r » ‘-,‘Main]"

Figure 15: Process Tree with Process for ssgmenting only within the Region highlighted.

13
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4

Setti . .
cehe'c"fs Image Object Domain

e AsLevel, the 'Level1’is chosen to split up already existing Objects.

¢ Inthe field ‘Region’ the Regions ‘My first Region’ is chosen from the drop-down
list. Only if a Region variable is created beforehand it can be chosen from this list.
Only Object fulfilling the condition will be split up by the segmentation.

Algorithm Parameters

e The ‘Object size’ is set to 2.

2.2.4 Execute the Process and review the

result

Action! 1. Close the ‘Edit Process’ window.

w4 2. Execute the Process, by either right-clicking on it and select ‘Execute’ from the
context menu or by selecting it and pressing on your keyboard.

Result

Check Only objects within the Region are segmented into smaller squares.

Figure 16: Only the defined Region is segmented.

14
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