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Lab 5.1: Unsupervised Classification

Contents
[0} oo [V 4 Te Yo FPO PRSP UPPPPPPPN 3
Objective: Perform an Unsupervised Classification..........ccccoccueeeeeiiieii i, 3
1Y o IR oY =3P 4
1 Load the Image to Classify and the Classification Toolbar ..........ccccceeeeviiiieiiiciieeeenns 5
2 Perform a 10 Class Unsupervised Classification .........ccccccveeeeiiieieeeciee e 7
3 INterpret the RESUILS ..uuiii e e e e e e e e neeeeeeeas 9
3.1 Review the Unsupervised Classification IMmage........cccccveeeiviiieeeeicieee e, 9
3.2 Review the Spectral Signature File......cc.vvmveiee i, 13
4  Perform a 15 Class Unsupervised Classification ..........cccoccvveeiiciiiieicciieec e, 15
CONCIUSION .ttt e e e st e e s eabb e e e s sabb e e e s sabbeeeesabteeesansneeeesnneees 16
REVIEW EXEICISES ...eeeeeiieiee ettt ettt e e ettt e e e e e e s ee et e e e e e sesnbeneeeeeeeeesannnnes 17

9/24/2013 Copyright © 2013 NISGTC Page 2 of 17



Lab 5.1: Unsupervised Classification

Introduction

The unsupervised classification method is one of the two commonly used “traditional”
image classification routines. This method (and the supervised classification) is often
used with medium (> 20m) and coarse (> 1km) resolution multispectral remotely sensed
imagery. More commonly, the unsupervised and supervised classification methods are
used together to form a hybrid image classification process to categorize pixels into land
cover or land use types.

Your instructor may require that you provide screen captures, exported files and/or
responses to review exercises. The review exercises included throughout the lab can
also be found in the Review Exercises section. Please check with your instructor for the
requirements specific to your class.

The Spatial Analyst Extension must be activated to use the Image Classification toolbar
and the other image classification related tools found in the Spatial Analyst toolbox.

Objective: Perform an Unsupervised Classification

Students will be introduced to the unsupervised classification method (IsoCluster
Unsupervised Classification) and the Image Classification toolbar.

A simple classification scheme will be used for the lab:

Water
Agriculture
Fallow
Grassland
Forest
Urban
Barren

NouswN e
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Lab 5.1: Unsupervised Classification

Lab Settings

Required Virtual Machines and Applications

Windows Machine User Account

Train

Windows Machine User Password

Trainlng$

The image to be classified, tm_sacsub.img is available in the /Lab 5 folder.
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Lab 5.1: Unsupervised Classification

Load the Image to Classify and the Classification Toolbar

1

section.
Load the tm_sacsub.img image into ArcMap. Change the band combination of

the R, G, and B color display planes to the values shown in the table below.

Log into the computer, using the information provided in the Lab Settings

Color Display Plane | Band
Red Band 4
Green Band 5
Blue Band 3
@ Untitled - ArcMap - - - - P —~— =)
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DBES L AB X (00 (&1 L EEEE0
QA3 KE-TIN@ 7B LINHSE &g
Table Of Contents 3 x - @
Eleec8|a g
= = layers §
5 2]
RGB ?
MM Red: Layer 4 e
[ Green: Layer_5 §
MM Blue: Layer3 =
‘@ Res... }Ar:.n |Tab...‘ [@e| & « m | » =
-131302.826 69934.478 Meters
Page 5 of 17
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Lab 5.1: Unsupervised Classification
The Image Classification Toolbar is used for image classification and creating spectral

signatures (Training Sample Manager).

3. Load the Image Classification toolbar by right-clicking in the toolbar area and
choosing Image Classification.

Feature Cache
Feature Construction
Geocoding
Geodatabase History
Geometnic Network Editing
Georeferencing
Geostatistical Analyst

Network Analyst
Parcel Editor
Publisher
Representation
Route Editing

Training Sample Manager
and tools
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Lab 5.1: Unsupervised Classification

2

9/24/2013

Perform a 10 Class Unsupervised Classification

Select IsoCluster Unsupervised Classification from the dropdown menu on the
Image Classification toolbar.
Fill in the following parameters:
a. Input Image: tm_sacsub
b. Number of Classes: 10
c. Output Image: Lab 5\isocluster10.img (put the output raster in the Lab
5 folder for the unit). Use the .img extension (ERDAS Imagine) format.
d. Output Signature File: Lab 5\isocluster10.gsg (.gsg is the spectral
signature file extension)
e. The default values will be used for the remaining items.

F ~

E7 Iso Cluster Unsupervised Classification = | B [

-

Input raster bands

El

< »tm_sacsub.img

€[+ ][+ B

Mumber of classes
10

Qutput dassified raster
i - Remote Sensing and Image Classification\Labs\Datajsoduster 10.img

Minimum class size {optional)

20

Sample interval {optional)
10

Qutput signature file (optional)
- Remote Sensing and Image Classification'Labs\Dataljsoduster 10.gsg

’ oK ] ’ Cancel ] [Environments... ] ’ Show Help == l

Click OK.

The process will take only a few seconds to process, since the image is very
small. For larger images, this process can take much longer.

The result should be added to the Table of Contents and look something like the
image below. The colors may be different.

The spectral signature file will be located in the folder chosen in the Iso Cluster
routine. This is a text file and can be opened in a text editor.
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Lab 5.1: Unsupervised Classification

@ Untitled - ArcMap .- - - — (== [
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
D da B %9 o b1 L EEERE e
QAE@Iilie«= | E-TI 8D A =Rl ela)®
Table Of Contents ax
ELELIE Classificati
h age Classification
B = layers ﬁ
e isteriD.ima Classification tm_sacsub.img =] M- K
m!

m2
m:
(=l
[ H
[ I3
m7
s
[}
=] tm_sacsub.img
RGB.
MM Red: Layerd
[ Green: Layer 5
M Blue: Layer 3

youeas §f] [ Gojeea &

m

[@e|an « i 3
-134858.217 £9934.478 Meters

Exercise A:  How many classes are created in the output?

Exercise B:  Read the ArcGIS Help on the Iso Cluster Unsupervised Classification
routine and then provide definitions for the following terms:

1. Minimum Class size

2. Sample Interval

Exercise C: What is the recommended minimum class size?

Exercise D: ~ How many bands are considered when running the Iso Cluster
Unsupervised Classification method?
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Lab 5.1: Unsupervised Classification

3 Interpret the Results

The resulting image (and optional spectral signature file) from the previous task should
be reviewed to determine next steps for the classification process.

3.1 Review the Unsupervised Classification Image

The resulting image (which represents spectral classes) was created without much
involvement. The next steps involve making sense of the result. Generally, some of the
spectral classes might make sense, but others are likely a mix of cover types. Normally,
some field work would be conducted or other data is available to help make some
determinations in land cover types. In addition, some manual processes to change
groups of pixels should be expected. The interpretation and revision of the results are
often involved and can easily take weeks or months of time, not just days. The following
includes steps you would take to refine the classification.

1. Look at the obvious, for example, water is often represented as a single class or
maybe two classes. (Class 1, in this output). Is the water found in areas you
would expect?

2. Review specific classes. One approach can be to “hide” all classes except one to
get a better idea of what that spectral class represents.

a. Right-click on the image dataset and then click Properties.

b. Select the Symbology tab of the classified image and assign “No Color” to
all of the classes except one. Do this by double-clicking on the color for a
respective class and selecting “No Color.” To see a spectral class, change
the color so that it can easily be seen on the image (for example, yellow).

General | Source | Extent | Display | Symbology | Figlds | Joinz & Relates
Draw raster assigning a color to each value
Classified
Stretched Walue Field Calar Scherne
Discrete Color
I'N BT B
Symbol | <YALUE> Label Count | #
D-<all other values: <all other values:
<Heading>
|: Mo Color 10266
|: 15952
[ ] 10005
E N EEEN o
[ Ll 13008 ¥
W~ EEENEEEEEEN
El....l....l.es--- ] [ Remove ]
¥ A M
R u )
E - EEEE Display MoData as :]
N EEEEEEEEEEENE
More Calars...
[ ak. ] [ Cancel ]

See below that all of the spectral classes have “No Color” except, Spectral Class 3.
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Lab 5.1: Unsupervised Classification

-

[

(2](d@]

Layer Properties —— - B L]
| General | Source | Key Metadata | Extent | Display | Symbology | Fields | Joins & Relates
Show: ‘Draw raster assigning a color to each value
Classified
| || Stretched Value Field Color Scheme
Discrete Color
| [k ] O . -
|
Symbol  <WALUE=> Label Count *
D-call other values> <all other values=>
=Heading=
1 1 99581
2 2 20135
| 4 4 10008
5 5 17169
| & 3 12828
wi T 14347 -
I [ Add all values ] [ Add Values ] [ Remove ]
: o | pefatcoors |
About symbology [ Colormap -] Display MoData as
[ ok || cancel ||

Apply |

b

Shown below is spectral class 3 shown in yellow. All of the other spectral classes' colors
have been set to “No Color.”

@ Untitled - ArcMap

e

NREES L5R x|2 o (b 175
TR )

' File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Y EEEE0

ZIEN Rl

Table Of Contents 2 x
883
= £ Layers
- o
O1

02
s
4
s
e
a7
s
9
=] tm_sacsub.img
RGB
MM Red: Layer 4
[ Green: Layer_ 5
MM Blue: Layer 3

|ERes... | @lArc.. |[ETab.. | [@e | @ 0 <

Image Classification Y

X
Classification v @tm_sacsub.img B & M- K

|»

‘q:ueasﬂ’ ﬁo|e|egﬂ]

m

-130559.609 69492.565 Meters

3. Review different parts of the image to determine if a single land cover type can
be assigned or if more than one land cover type represents the spectral class.
You may need to pan and zoom and turn the image classification on or off.
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Lab 5.1: Unsupervised Classification

4. Another tool that can be used to help review and determine what land cover
types are represented in the unsupervised classification is the Swipe tool. Recall
that this can be found on the Effects toolbar. Load the Effects toolbar in a
similar manner as you did with loading the Image Classification toolbar.

A E=E AR 1 |——

Edit Vertices

Editor

Effects

Feature Cache
Feature Construction
Geocoding
Geodatabase History
Geometric Network Editing
Georeferencing
Geostatistical Analyst
GPS

>
tojeieo & |

Classification ~ | [& tm_sacsub.img

|
1}

| yaseag

Swipe Tool

The Swipe tool is shown in the image below where it is being used to “hide” the spectral
class shown in yellow. Remember, the other spectral classes are not being shown
because they are turned off (that is, “No Color” was chosen in the Symbology tab). The
Swipe tool can be used to quickly show/hide the unsupervised classification on top of
the raw image data.

i

Bojejeo &J

Image Classification

Effects

[& isoclusterl0.img MR 24

(sl

Most of the Spectral Class 3 falls on the west side of the image (in and around West
Sacramento; Sacramento is on the east side) are likely agriculture fields; however, some
pixels in class 3 fall around the center part of Sacramento (actually a park) and on the
north side of the American River and are likely not agriculture fields.
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Lab 5.1: Unsupervised Classification

When an image analyst is evaluating and trying to determine the land cover types in an

unsupervised classification, it can be useful to label the spectral classes to prospective
land cover types.

Most of the spectral classes will not represent a single land cover class. This is because a
human creates the land cover classification scheme whereas the unsupervised

classification is categorizing pixels into similar spectral groups (which may or may not
relate to specific land cover types).

Since the land cover types are not known when the unsupervised classification is
completed, additional work and investigation is required to refine the spectral classes
into specific land cover types. To make a “first attempt” at determining the land cover
types, the analyst can label possible land cover types for each spectral class.

5. For Spectral Class 3, since this category seems to represent Agriculture and
Grassland cover types, this spectral class can be labeled Ag_Grass. To label the
class, double-click on the isocluster10.img image to bring up the Symbology tab,
click on the label for class 3, and change the name.

r

-
Layer Properties [é]
| General I Source I Key Metadata | Extert I Displayl Symbology | Figlds I Joins & Relates
Show: —
Draw raster assigning a color to each value * -
rrr—— oning
Classified
Stretched Value Field Color Scheme
Discrete Color
Value IRl NN N
Symbol  <VALUE> Label Count * I
I:‘ <all other values > <all other values>
<Heading>
1 1 9981 E
2 2 20136 i
Ag_Grass 0438
4 4 10008 .
5 5 17169
AP 3 & 12823
7 i 14347 S
‘ * ﬂ [ Add All Values ] [ Add Values... ] [ Remove ]
Default Colors
bt amo ospeyapste s [T
[ ok

6. The other classes can be assigned in a similar fashion. Use the methods above to
turn on/off other layers and review the geographic extent to determine if one or
more land cover types make up the spectral class. Assign a meaningful name for
each spectral class. This process can be time consuming and often takes some
serious review, visual analysis, consultation of “ancillary” or reference data and
often fieldwork.

7. To get more practice, work on some of the other classes using the same methods
to label the spectral classes at this point.
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Lab 5.1: Unsupervised Classification

Additional ancillary information may be needed in order to complete this exercise.
Students not familiar with the Sacramento area can use Google Maps or Google Earth to
review high-resolution image data that can help assign the spectral classes to
prospective land cover types.

Exercise E: Provide a list of land cover types assigned to the isocluster10.img file.

Exercise F: Briefly summarize the observations discovered when assigning the
spectral classes to the information classes.

3.2 Review the Spectral Signature File

Another task to perform once the unsupervised classification is complete, is to review the
spectral signature file (if one was created during the classification process).

1. The spectral signature file can be opened in a text editor. NOTE: You may have to
associate the .GSG extension with a text editor (e.g. Notepad).

r

isochuster10.gsg - Notepad b | &

File Edit Format View Help

[# signatures Produced by Clustering of Raster -
|o c:\gtcm\S - remote sensing and image classification\labs\data\tm_sacsub.img
|# number_of _classes=10 max_iterations=20 min_class_size=20
|# sampling interval=10
. Number 02 selected grids
= Layer -Number Band-name
|/* 1 tm_sacsub. img\Layer_1 =
[/* 2 tm_sacsub. img\Layer_2 .
1«' 3 tm_sacsub. img\Layer_3
\/* b tm_sacsub. img\Layer_4
|/* 5 tm_sacsub. img\Layer_5
|/* 6 tm_sacsub. img\Layer_6
1- Type Number of Classes Number of Layers Number of Parametric Layers
1 9 6 6
L4
# class 1D Number of Cells class Name
1 99
# Layers 1 2 3 4 5 6
# Means
- 88.32323 69.76768 61.92929 49.62626 31.34343 24.09091
# Covariance
1 58.40466 68.10472 -25.15347 14,72459 27.86827
2 66.62915 5.45310 27.44795 32.44991
3 68.10472 v 114.39291 e 45.36127 49.87384
- -25.15347 5.45310 i 307.17522 8 89.24861
5 14.72459 27.44795 45.36127 &R Tt 151.16656
6 27.86827 32.44991 49.87384 59 30 i 77.38961
B L e R e o e S S S D s
Il# class 10 Number of Cells Class Name
( 2 222
# Layers 1 2 3 4 5 6
# Means
90.76126 71.91441 69.28829 117.06757 79.53604 53.87838
# Covariance
40.09207 34.06092 50.05556 -37.00190 10.16928 31.90748
2 34.06092 35.56278 50.02026 -20. 68650 16.84699 30.31534
3 50.05556 50.02026 80. 58620 -42.91549 27.49183 49.77278
4 -37.00190 -20. 68650 -42.91549 225.99089 70.10841 -2.05057
5 10.16928 16. 84699 7. 70.10841 99. 89689 68.02024
6 31.90748 30.31534 -2.05057 68.02024 78.54170
R S e e e e e e S e R S S TEss
# class 1D Number of Cells class Name
3 98 -

The spectral signature file can be reviewed to see the signature statistics for each of the
spectral classes that were created from the unsupervised classification process.

2. The spectral signature file shows a Class ID (the spectral class number, which are
unknown cover types at this point), the means for each set of pixels that make up the
spectral class and an associated covariance matrix. Locate and review the Class ID
information in your spectral signature file.
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Lab 5.1: Unsupervised Classification

3. The covariance matrix is a set of values that compare how similar or different the pixel
values that make up the spectral class are between the image bands. The diagonal
values shown above represent the variance for a set of pixels for the specific band
number. Large values indicate that the pixel values are different; small variance values
indicate that the pixels values that make up the spectral class are similar (or are
homogeneous). Locate and review the covariance matrix in your spectral signature file.

The spectral signature file can be used in conjunction with reviewing different spectral classes
within the image to help determine what other steps might need to be taken to make further
refinements on the image classification. The spectral signature file may help determine that a
different unsupervised classification is needed that contains a larger number of spectral classes
to be created. The spectral signature file may also provide some insight on how similar or
different some spectral classes are from one another and provide some insight where the
individual spectral classes need to be merged. The spectral differences between some cover
types may not be large enough to separate out or identify one of the unique land cover types in
the classification scheme.

One important use of the spectral signature file from the unsupervised classification process is
that it can be used with a signature file created from the Training Sample Manager, which is
often used in the supervised classification process. Although this lab does not address this,
creating a spectral signature file from the unsupervised classification method can be useful in
some image classification procedures
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Lab 5.1: Unsupervised Classification

4 Perform a 15 Class Unsupervised Classification

1. Perform another unsupervised classification by following the steps in Task 2, but
this time, use 15 classes instead of 10.

2. Save this to a new ERDAS Imagine format file.

3. Assign land cover classes in the same manner shown in Task 3.

Exercise G:  Briefly describe your observations of assigning land cover types to the
spectral classes.

Exercise H:  Compare the two image classification results (after the land cover types
have been assigned). Assign useful colors to each classified image and provide
screenshots of each of your colorized image classifications. Use the first land cover type
to assign a color if you have multiple land cover labels for a single spectral class.
Describe some of the similarities and differences. Do you think either resulting image
classification is better than the other is? Describe.
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Lab 5.1: Unsupervised Classification
Conclusion
This completes the unsupervised classification process. Students have learned how to

implement the unsupervised classification as well as observe some of the issues and
additional work that is required to refine and improve the unsupervised classification.
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Lab 5.1: Unsupervised Classification

Review Exercises

The review exercises included throughout the lab are listed in this section. You may
click the name of each exercise to link to the exercise's location within the lab.

Exercise A: How many classes are created in the output?

Exercise B: Read the ArcGIS Help on the Iso Cluster Unsupervised Classification routine and then
provide definitions for the following terms:

1. Minimum Class size

2. Sample Interval

Exercise C: What is the recommended minimum class size?

Exercise D: How many bands are considered when running the Iso Cluster Unsupervised
Classification method?

Exercise E: Provide a list of land cover types assigned to the isocluster10.img file.

Exercise F: Briefly summarize the observations discovered when assigning the spectral
classes to the information classes.

Exercise G: Briefly describe your observations of assigning land cover types to the
spectral classes.

Exercise H: Compare the two image classification results (after the land cover types have
been assigned). Assign useful colors to each classified image and provide screenshots of
each of your colorized image classifications. Use the first land cover type to assign a
color if you have multiple land cover labels for a single spectral class. Describe some of
the similarities and differences. Do you think either resulting image classification is
better than the other is? Describe.

9/24/2013 Copyright © 2013 NISGTC Page 17 of 17



