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4.2 for ArcGIS

MULTI-CLASS EXTRACTIONS

Multi-class extractions can speed up processing when your problem calls for you to classify an image into two or
more classes. To use a multi-class approach, you must group the individual feature classes into a single, multi-class
layer. By combining classes into a single feature layer, Feature Analyst can learn and extract multiple feature
classes in one pass. Review the following information to determine if the multi-class approach is best for your
problem.

APPROACH USAGE

Multi-Class Allows you to determine how to set the background class. Use when you can visually
separate the image into two classes, such as land and water, or when the target feature
class comprises more than 40 percent of the image.

Wall-to-wall Allows you to set the number and types of classes, and pick the background class.
option Classifies every pixel into one of the classes in the multi-class training set. Use when
enabled extracting two distinct classes, such as land-water or pervious-impervious.

Without wall- | Allows you to pick all classes except the background class. Feature Analyst analyzes

to-wall option | the image, determines a background class, and then classifies every pixel as belonging
to one of the classes in the multi-class layer or to the background class. It is useful not
to use the wall-to wall option when digitizing numerous classes.

Single-Class Use when the target feature class comprises less than 40 percent of the image. Feature
Analyst picks the background class.
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4‘[ Feature Analyst QuickStart Guide

Prepare the Multi-Class Input Layer

Note: The first step in a multi-class extraction is creating a feature class and drawing a training
set for each feature you want to extract.

To use a multi-class approach, you must group the individual feature classes into a single, multi-class layer.

1 Choose Feature Analyst on the toolbar, choose Vector Tools on the drop-down menu, and then choose Pre-
pare Multi-class Input Layer.

Feature Analyst *
Learning
Hierarchical Learning

Feature Modeler

Weckar Tools

\C/ Create Mew Feature Class

Raster Tools
Post Processing ++ Combine Features

Licensing

*’Z‘* Prepare Mulki-Class Input Layer

v+ v v vio v v w

Help

The Create Multi-Class Input Layer dialog box opens.

Create Multi-Class Input Layer EI[E'E'

Available feature layers Selected feature layers

tree_train
water_train Add All

[ o
[t
[ Aonsaa

Combines classes into a single feature layer to
allow learning multiple feature classes at once

Example

Please select at least bwo feature classes to combine | Cancel

Tip: You can also double-click on a feature layer in the Available feature layers list box to add it
to the Selected feature layers list box.
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2 Select each feature-class layer in the Available feature layers list box and choose Add.
3 Repeat for each layer in your multi-class extraction. You must select at least two feature class layers.

The selected layers display in the Selected feature layers list box.

Available feature layers Selected feature layers
water_train
tree_train
Remave Al
4 Choose OK.

The Save Feature As dialog box opens.
By default, Feature Analyst names the file in the Name field.
5 Accept the default file name and file location.
-or-
Provide a new name and location for the file and choose Save.
The Feature Analyst process box appears.

The new multi-class file, comprising the selected layers, displays in the table of contents.

Set the Learning Parameters

1 Highlight the multi-class layer in the table of contents.

2 Choose Feature Analyst on the toolbar, choose Learning on the drop-down menu, and then choose Set Up
Learning.

Feature Analyst *

R4 5= Up Learning
Hierarchical Learning » ' One-Butkon Learning
Feature Modeler b & Unsupervised Learning
Wector Tools P M4 Batch Classify
Raster Tools ¥ %8 Export AFE Model
Post Processing »

Licensing »
Help »
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The Set Up Learning dialog box opens.

Set Up Learning E] E|PZ|

Feature Selector

" Marrow Linear Feature (< 10 m)

[e.q.. sidewalk, stream)]

" Wide Linear Feature [ 10 m)
[e.q.. street, freeway, river, bluff]

™ Matural Feature
[e.g.. tree, shrub)

" Small Manmade Feature [< 5 m]
[e.q.. manhale cover, telephone pole)

" Manmade Feature [> 5 m)
[e.q.. parking lot, swimming pool]

™ Land Cover Feature
[e.q.. wetland, impermeable surface]

™ ‘wWater Mass Feature
[e.q.. ocean, lake, flood]

" Building Feature
[e.g., commercial, residential]

Image Resolution:

[ meter 4
(] 8 | Cancel | Advanced>>>|

3 Choose Advanced.
The dialog box expands and displays the Input Bands tab.

Set Up Learning

IRt Szt Input Bands l Input Hepresentation] Masking] Learning Dptions]

" Marrow Linear Feature (< 10 m)

Bands Available Bands Selected
[e.q.. sidewalk, stream)]
= @ 22164 _crop1 .t Add s> = @ 22164 _cropl . kif
" Wide Linear Feature [ 10 m) £7 band1 @ band 1

[e.0.. street, freeway, river, bluff) {7 band 2 << Remave @ band 2
£7 band 3 @ band 3
" Matural Feature Remave Al

[e.q.. tree, shrub]

" Small Manmade Feature [< 5 m]
[e.q.. manhale cover, telephone pole)

" Manmade Feature [> 5 m)
[e.q.. parking lot, swimming pool]

™ Land Cover Feature
[e.q.. wetland, impermeable surface]

™ ‘wWater Mass Feature
[e.q.. ocean, lake, flood]

Band Data Types

" Building Feature
% Reflectance

[e.g., commercial, residential]
Discrete class

#=  Texture

1 meter - .
| J Rezample factar: 1 & Elevation

Right-click a selected band abowe to change

i itz data type.
ok | Cancel | Advanced << | Iv Apply histogram stretch P

Image Resolution:

A

4 In the Bands Selected list box, verify that the change detection raster appears in the Bands Selected list, and
that all of the appropriate bands are selected with the correct reflectance data type.

5 If you added a third band to a panchromatic image, highlight that band in the Bands Selected box and choose
Remove.
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6 Select the Input Representation tab and select an Input Representation pattern that will give you the best
search pattern for all of the target features in your extraction problem.

Note: The Manhattan pattern is often a good choice for extracting multi-class features of different
types, such as buildings, trees, and water bodies.

7 Select the Masking tab and add a masking option, if necessary.

8 Select the Learning Options tab and set learning options and associated parameter values, as necessary.
9 \Verify that Wall-to-wall classification is selected.

10 Customize the other learning parameters, as necessary.

11 Choose OK when you are done.

The Set Up Learning dialog box closes.

Run the Multi-Class Extraction

1 Choose Feature Analyst on the toolbar, choose Learning on the drop-down menu, and then choose One-But-
ton Learning.

Feature Andlyst

@ 52t UpLesrin

Hierarchical Learning 4 ' One-Button Learning

Feature Modeler P b Unsupervised Learning
Yector Tools P M4 Batch Classify

Raster Tools ¥ % Export AFE Model
Past Processing 4

Licensing 4

Help 4

The Save Feature As dialog box opens.
By default, Feature Analyst names the file in the Name field.
2 Accept the default file name and file location.
-or-
Provide a new name and location for the file and choose Save.
The Feature Analyst Process box opens, displaying the progress of the multi-class extraction.
The results layer appears in the table of contents and displays in the workspace.

3 Examine your extraction results layer.

Split Out Classes

You must split out any feature class result layers you want to run cleanup on.

1 Highlight the multi-class feature layer in the table of contents.
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2 Choose Feature Analyst on the toolbar, choose Vector Tools from the drop-down menu and then choose Split
Out Classes.

Feature Analyst =
Learning
Hierarchical Learning

Feature Modeler

Vector Tools

\C/ Create Mew Feature Class

Raster Tools B, vector ko Raster

Post Processing ":" Combing Features

Licensing

* v v v Lo v v v

Help B create Yector Metrics

3(,“ Create 30 Features

The Split Out Classes dialog box opens, allowing you to select the feature classes to split from the result layer.

Split Out Classes E] E|E|Pz|

Select clazzes to split out:

Clazs Fiesult path |

[ tree_train
[ water_train

| Cancel |

Z|

3 Inthe Class column, select a class to split out.

Select clazzes to split out:

Clazs Fiesult path

tree_train

[ water_train

The Save Feature As dialog box opens.

By default, Feature Analyst names the file in the Name field.
4 Accept the default file name and file location.
-or-
Provide a new name and location for the file and choose Save.
5 Repeat, as necessary, for each layer in the multi-class extraction that you want to cleanup.
6 Choose OK on the Split Out Classes dialog box.
The Feature Analyst process box appears, displaying the progress of splitting out the layers.

The resulting split-out feature classes appear in the table of contents and display in the workspace.
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Clean Up Results

* Run Hierarchical Learning and/or Post Processing on the split-out layers, as necessary.

Combine Feature Layers

To get a wall-to-wall classification of your image, you need to combine the split-out layers.
1 Highlight a split-out class in the table of contents.

2 Choose Feature Analyst on the toolbar, choose Vector Tools on the drop-down menu, and then choose Com-
bine Features.

Feature Analyst *

Learning »

Hierarchical Learning »

Feature Modeler »

Veckor Tools 4 G+ Create New Feature Class
Raster Tools P W vector To Raster

Post Processing LB Combine Features

Licensing ¥ 2% Prepare Multi-Class Input Layer
Help ¥ B Create vector Metrics

3(,“ Create 30 Features

"I" Split Ot Classes

The Combine Features dialog box opens.

Combine Features

Available feature layers Selected feature layers

water_train

tree_train Add All
1l

MI_Lm

MI_Lmnz
MI_Lme_sag_b

MI_Lmn1_4aa_b

[ess
MI_Lrm1

[ sz |

[ e |

Remave Al

Overlap Regions

" se leaming to resolve ambiguity

+ |se topmost averlapping feature

Background Regions

" se leaming to classify background
+ Leave background unclassified

+ Retain separate classes

™ Combine classes

Example ™ Return background shapes

Please select at least bwo feature classes to combine | Cancel

Tip: You can also double-click on a feature layer in the Available feature layers list box to add it
to the Selected feature layers list box.
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3 Inthe Available feature layers list box, select each layer you want to combine and choose Add.
The selected feature classes move to the Selected feature layers list box.

Available feature layers Selected feature layers

water_train MI_Lme_sag_b
tree_train Add all MI_Lm1_Aag b
1l

MI_Lm

MI_Lma

MI_Lm1

Remave Al

Bl L L

4 In the Selected feature layers list box, arrange your selected feature layers by order of importance for preserv-
ing feature boundaries by selecting the layer(s) and choosing Move Up or Move Down.

5 Under Overlap Regions, select an overlap option to resolve any overlapping of features.

6 Under Background Regions, select a background option for classifying areas of the image (called back-
ground) that are not included in any of the result classes.

7 Choose OK.
The Save Feature As dialog box opens.
By default, Feature Analyst names the file in the Name field.
8 Accept the default file name and file location.
-or-
Provide a new name and location for the file and choose Save.
The Feature Analyst Process box opens, displaying the progress of combining the feature classes.

The resulting combined feature class appears in the table of contents and displays in the workspace.
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