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Supervised Classification

Objective:

Signature Collections is the first step in Supervised Classification. The resulting signature set will
be evaluated in the next task and utilized during Supervised Classification. Unlike the process of
Unsupervised Classification, the user creates the class type inputs, which are used to ‘train’ the
classifier to recognize features with different spectral characteristics.

Task 1: Collecting Spectral Signatures

1. Right Click in a clear 2DView and Open Raster
u‘ e Sasier Lagm

Ml Cpr 28] Lpmi ; .
e k= e La]

BRET

2. Navigate to the TrainingData Folder and open landsat8.img

Shlect Laper T Ak
Fla | Rt Options | Wokiple
Lok st 2F Traragl als = | i E‘-
2] Excaarpinll uipn.t: | ok
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| Filez ol Il-t;\.ﬁhiuuurml = "' | %
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3. From the Raster Contextual Tab | Bands Group select from the Pull Down Lists:
Landsat 8 MS and False Color IR

B i T ————
Multispectral rawing ormat able

Landsat§ M5 - .Layer_S *

False Color IR~ ‘La}rer_-'-l ®
i :
Loy 3 - || (EREI TSRS

P Mearest Meighb

Bands T View
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4. Right Click in the same 2DViewer and Open Vector

B O Aaster Lagwi r }

I:I Chpetst WeCTiw LErer !

Pl O 800 Lawwr
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5. Navigate to your TrainingData folder and display landsat8-signatures.shp

Fis | ecks Dphors| —
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These signatures have previously been captured. Now we will examine the
polygons to see where they are located. Later, you will capture additional
signatures to ensure that you have sufficient samples to perform the most

accurate classification possible.

6. On the Home tab, click Fit to Frame

G
t/

\ | ' . el ==
E Lut ok -1‘b'i
? vl
| — —lﬁlnqulre b Copy | 2™ ;
Contents|Metadata - e Fit to
= | Z =n Measure * | | Paste | L | Frame
Information Edit

Reset

=
L
7
Extent

J® = *0 previous Extent
“¢ Pan
1:182967 =
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7. To help Identify where the polygons are, uncheck landsat8.img in the Contents
pane to undisplay it. Now only the polygons are displayed in the View.

Contents o x
= == 2D View #1
g |

B landsat8.img
| Background

8. Toggle the shapefile polygon on and off by clicking on the check in the Contents
pane. When you locate the polygons, zoom in on it and turn the imagery
back on.

9. Toggle the polygon on and off again to see the imagery beneath it.

10. Right-click on perth-signatures.shp in the Contents pane. Select Display
Attribute Table
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11. Click on a polygon to highlight that signature in the Attribute Table.
12. Zoom in on that polygon and toggle the imagery on again.
13. Continue to familiarize yourself with the signatures.

14. When you finish, right-click on perth-signatures.shp in the Contents panel and
select Remove Layer
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Task 2: Image Association

1. From the Raster Tab | Classification Group | Supervised Pull—down list, select
Signature Editor

Apsher

P EE@abn s DS B|(EC

R 1 1 Pan [ B e Cegmeding  Feprogect - Check § w.mfil-lﬁmi
alpePie, I Charpm® DRI o B Chig® Calrtian® Sezuncy Urame o [ Elgactivm Ferpean)
Amabaln ey

Sipenman Clmefizshon

Sajyrustisie Exdi)

Coatteny . T SR E L T B g
=l = 2D Wiew F1

B P Image

Featie Speste Thematic

E

E

3

E

! Fuory Conedve
e | Theshohl

B Groupng Ted
B Fumy Rerads

E feeursey fmaermrani
By Favme Samping
Propect Kanage:
G Gengigtaan
farrm e Srimctim
Dok Grid Bpbyse
Pobgon Bxaban

™7 MO

2. In the Signature Editor dialog, select Edit | Read Shape

[ Signature Editor (No File)

 File | Wiew Ewvaluate Feature Classify Help
@'? Undo h
Add -
Clas g ed Green Blue | Walue | Order
Read Shape - : - -
Replace
Merge
Delete
Colors b
Values 13 -
4 |l Order b Lt
|Get Si Probabilities »

Parallelepiped Limits...
Layer Selection...

Irnage Association...

Extract from Thematic Layer..,
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3. Select landsat8-signatures.shp from the TrainingData folder

4. Ensure that the Get Signature Name from Shapefile Attribute is checked and that
the Attribute Name: is Class_ID, then click OK

1 Get Signatums MM

I [nput Shape File; [*.zhp)

01 5rainingdatadlandsatd-signa

[7] Get Signature Mame from Shapefile Attribute

Altribute Hame:

| Clazsz -

[ k. ] I Cancel | [ Help ]

5. The Viewer Selection Instructions window will appear. Click in the View containing
landsat8.img to associate the image with the Signature set

E’.\ Viewer Selection Instructions

[T inzide a viewer to select

Chck in the wiew to use

Cancel

6. Your goal is to digitize another training signature for each of the output classes we
will create. Note that the Read Shape process has created an AOI layer in
the View with AOI conversions of the polygons.

Contents o=

= == 2D View #1
@
B landsati.img
|| Background
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Task 3: Collect Additional Signatures

1. Ensure the image landsat8.img and the AOI layer is still in the viewer and select
Home tab | Information Group | Inquire Cursor

2. Go to coordinate: 599678, -1382198

Wi

] F99573.00, 1332193 00 v meters
2= | 0.0a meters

Frojection: UTHM AWiGES 84

Layer | Band | FILE PIEL LUT ¥ALUE HISTOGRAM
1 14sstoo0 o 2582000
2 900
el 10736.000)
4 . |
s I 212.000

Tatlo. Ul |
14239.000 |

Pl E—— b

SEE YO & ¢ ) B e ] ]

3. Ensure your Signature File AOI layer is still selected in the Contents Panel
Contents o x
=[] e 2D View #1
------ [C1R40i001092(: Aoi)

g landsatd.img
.| Background

4. Select the Drawing tab | Insert Geometry group | Polygon icon

- Data Drawing

(s Grow - k . | 1|53 Select!~ Cl == Scale Bar =

P4
N Copy | 2 H T O B TF EayTrace — | A/ Line * g Llegend =
= = . Enable Map Crynamic
Cipaste [ | A @ 8 Lock Editing {3 Area = | Gridw § North Arrow ~ Eicments-
Edit | Insert Geometry | Modify n Insert Map Element
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5. Digitize a polygon that creates a sample of the Clearing. Note this may be more
visible if you use a False Natural Color band combination for display

Use the highlighted as area below:

Do not digitize too closely to the areas of other Land Cover Classes or else
additional land cover types might accidentally be included.

6. When finished, double-click to end the polygon.

7. Click on the Signature Editor title bar to activate that dialog, then click the Create
New Signature(s) from AOI icon

Filee Edit Miew Evaluate Feature Classify’ Help
@ O b 5 L T WM g VA
I | I |

Clazz # |> Signature Marme | Color | Hed | [areen Blue | “alue | Order
| SRR IS T NS I Y [N [ | e Y
1 Dense Yegetation B 0285 0132 0108 11
2 Medum Yegetation Bl o051 03m o0 2 2
3 Sparse Vegetation [T = 2 e
4 water | 0473 0844 0B01 4 4
5/ b Clazz 1 | | 1_IZIIZII_ZIf 1.000 0673 b 5| _

=4-| 1 |- rr

Notice that the entry is added to the end of the file and it is called Class 1
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8. Change the Class 1 name to Clearing

9. Click in the Color box associated with the new signature. Select Beige from list of
predefined colors

10. Repeat the procedures in the last few steps to create a new signatures for Fire
Scar using following Inquire coordinates:

Fire Scar 616020, -1387638

e =

Mg = @0 BTN 1 HOEE T2 ER e
Z [ il et

{Pugsctioer  ITHE R B

|

; Lt

An example of the polygon to digitize as below:
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11. Choose appropriate color for the new signature and rename to Fire Scar

File Edit View Evaluate Feature Classify Help
B 0O+ = 5L T W (& F A

Class #t | > Signature Mame

Green Blue | Yalue l Order | Ii
0192 0108 1) 1
2

1 |Dense Vegetation
2_ iMediuml}{e_gEt_@tion
3 Sparse Yegetation
4 water
5 Clearing

| 961 0981
I 0E4F 0165

12. Before saving, go through and update the colors of vegetation and water classes

to more appropriate (clear) colors as shown. A rich green is selected for
Dense Vegetation

 File Edit View Evaluate Feature Classify Help

—

B0+ 2L T MIE VA

Class # | > | Signature Mame Red Green | Elue | Walue | Order | =
1 |Dense Vegetation 0.000 0392 0000 1 1|
2 |Medium Yegetation 0534  0.208 2 2
3 SparseVegetation 0719 0413 3 |
4 [wiater 0g20 0878 4
5 Clearing 0,967 0.863
B » Fire Scar 0165 0165

13. From the Signature Editor File menu, select Save as, and name the file
TrainingData\Output Folder\landsat-signatures.sig

14. Leave the Signature Editor open for the next exercise.
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Task 4: Evaluating Signatures

In the next few steps, you will be introduced to some tools that will allow you
to evaluate the quality of your signatures. You may find that some classes are
spectrally confused

The previously created signature file should be open in the Signature Editor

T . T
. 3 0Q 7 (B L @ H
1 = = L ) v _‘] L
Radiorrmc Spatial P Sopctnd Wi Subuet  eemeiic Beproject Check e pe et Sugaremnd MAERE G o St
- ShapenT . - BCHp™ Cabbestin ™ ArEiFasy i 4 Dhjeive & 4
Cankmiz B vt £ Sgneium Edic
7 - 20 View #]

e il Shomaturs Editor
ackgraind T |

1. Shift + Left Click and select two classes that have very different spectral responses,
such as Clearing and Fire Scar and Clearing.

The rows should highlight in blue

Sigmature Editor (landsat8-signatures.sig) l — | (=] |_£h]

File Edit Wiew Evaluate Feature Classify Help
@ 0O+ & 2 Ma VA

Clazz # | » Signature Mame Calar Red [areen Blue | “alue | Order

1 Denze Wegetation I 0.000 0352 0.000 1 1
2 Medium Yegetation I 0.263 0.594 0.206 2 2
3 Sparze\egetation 0827 0719 0413 3 3 |E
4 wiater I 0.000 0620 0.ara 4 4
b Clearing 0,961 0.961 0863 5 5
Fire Scar I 0E47 0165 0165 G G
4 [m b

2. Click the Display Histograms Window icon

File Edit View Ewaluate Feature Classify Help

@ 0O+ &L 2 WEA|IT A

3. In the Histogram Plot Control Panel, click the All Selected Signatures radio button
and Click the Plot button
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W™ Hi-tonram Piot Control Pag
| Flot Options:
Signatures: Bands:
(71 Single Signature @ Single Band

@ All Selectad Signatures ) All Bands

Band No: 1 = I [Tl Auta Plot

I Flot.. ] [Cluse] IPrintOptiDns...| [ Help | ’

4. Rearrange the histogram plots so that all of them are visible

5. The screen should now have a series of plot windows showing two histograms in
each. The color of the histograms will reflect the color of the corresponding
signature. You want your histograms to bell-curved and separate.

6. In the Histogram Plot Control Panel, click the Close button to remove all histogram
windows from the screen.
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Task 5: Mean Plots

Mean Plots chart the Mean Signature Value against each Band Number. In
this task, you will view the signature mean plots for three signatures

1. Select the signatures for Dense, Medium and Sparse Vegetation

Signature Editor (landsat8-signatures.sig) = | E %

File Edit WView Evaluate Feature Classify Help
B 0O +b &L T Mld VA

Clazs # | » Signature Mame Color Red Green Blue | “alue | Order

b Denze Yegetation I 0.000 0392 0.000 1 1
M edium YYegetation I 0263 0.594 0.206 2 2
Sparze Yegetation 0.e27y 0719 0413 3 3 (=
4 [\Water I 0.000 0E20 0.ewa 4 4
5 |Clearing 0.961 1.961 0863 b 4]
B |Fire Scar I 0647 0165 0165 B B
4 | I 3

2. From the Signature Editor tool bar, click the Display Mean Plot Window icon

File Edit Wiew Evaluate Feature Classify Help

0 & Z[Wa va

3. To view all of the signatures that you have highlighted in the Signature Editor, click
the Switch Between Single and Multiple Signature and Multiple Signature
Mode icon

"l Signature Mean Plot

File Edit View Help

2| v o

4. To adjust the chart parameters, select Edit > Chart Options

5. Click the General Tab and Change Plot Background to White
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6. Click the Y Axis tab and adjust the Max value to 16000
m Chart Options Elﬂlﬂ

| General |  Ais | ' iz |Z.~'3«xis|

Tile:  Mean
Goale: @ Linear () Log
Mir; 5000 > Maw 16000 =
M aijar [ner.: 1000 | Minor Iner.: 0 =

Label Skip: 0 = Girid

Format; u

7. Click Apply and Close

For each signature, you should be able to view its mean value for each band
of data

3 Sgratum bean Pt _=|Mg
[Fie B wew Hap |

" ik

1500

; 1000 'I Illl — Dol WRgeds
T b o mcen Vgl
|II Ill S Ve

§ 3¢ 68
&

8. Move the cursor onto the Mean Plot. In the Status field below, you will see the layer
and mean values have been updated with the position of the cursor

9. From the Signature Mean Plot menu, select File > Close
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Task 6: Image Alarms
Image Alarm performs a rapid classification using one or more signatures.
Next, you will use Image Alarm to evaluate your signatures.

1. In the Signature Editor, select the Fire Scar signature and place the caret in the first
column

2. Click on the Color block and select Yellow

Clags # | » Signature Mame Color
1 |Clearing
2 |Denze Wegetation I
* Fire Scar
4 |Medium Vegetation I

B |SparzeYegetation
B water

3. From the View menu, select Image Alarm
4. In the Signature Alarm dialog, click OK

5. Uncheck the landsat8.img image in the Contents Panel to only display the Image
Alarm in viewer

6. When the process has finished, you will notice yellow pixels on the screen that
represent the areas that will most likely be classified as Wetland 1.

You should notice a larger area is classified by Image Alarm for the Class:
Fire Scar then ideal. This highlights how you can further improve upon
Supervised Classification using Rapid Classification Image Alarm.
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7. Zoom and Roam to see which pixels will probably fall in the Sparse Vegetation
class.

If you experience trouble locating this use the following location sing the
Inquire Box: 621852, -1383652

By selecting multiple signature when using the Image Alarm, you will find
signatures that will most likely be confused or overlap one another

8. In the Signature Editor, select the Sparse Vegetation class, and change its color to
Purple, then Shirt+LMB click to re-select the Fire Scar class also

Signature Editor (Mo File)

File Edit View Evaluate Feature Classify Help

@O+ &=L Z Mg VA

Class # | » Signature Mare Color Fed Green Blue | “alue | Order | Count | Prob. [P
1 Clearing 1.000 1.000 0673 1 1 975 1.000

2 Dense Wegetation B 02 07132 0108 2 2 1442 1.000 ¥

b Fire Scar 1.000 1.000 0.000 3 3 1081 1.000 «

4 Medium Yegetation ] 0531 0338 0287 4 4 8228 1.000
Sparse Yegetation N 0E27 0125 0941 5 5 FE4  1.000 »

B water 0.479 0.844 0.a01 E B 100176 1.000 «

LR LSS5 —

SRS Is|L) T

A U N R R R

T o

m

9. From the open Signature Alarm dialog, enable the Indicate Overlap checkbox and
change the color to Green, then click OK

1 Signature Alarm ﬁ

[¥] Indic:ate Overlap

| E dit Parallelepiped Limits. . |

Lok || Cse || Help |

10. Zoom and Roam in the image to determine what areas may have spectral
confusion

11. Use the roam and zoom tools again, to look at the area in the north-east corner of
the image. You will notice areas of overlap

12. In the Signature Alarm dialog, click the Edit Parallelepiped Limits button. The
Limits dialog displays. Using this tool, we will eliminate some of the overlap.

13. Click the Set button
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"% Limits (Fire Scar) Lo e S

|| Laper Lowes Uippes =
| 1| 52900000  S837.0000°
2v|  B4020000 915400007
3w 7320000  B7ZIODO0C _
4v|  B9200000  B763.00001
Sv| 71280000 1313200000
Bw 76210000 14273.00007
T 72200000 116850000,

I Sel., I[ Ciose | [ Hep |

14. In the Set Parallelepiped Limits dialog, enable the Std. Deviation radio button
and set its value to 2.00

15. From the Signature group, click the radio button for Selected, then click OK

) Set Parallelepiped Limits S
b ethod:

(1 Minirrn b axirmum

@ Std. Deviation: o0 [
Signatures:

71 Current (@ Selected 0 Al |

[ (] ] [ Cancel ] I Help I

16. Notice that the upper and lower limits changed for the selected classes; Fire Scar
and Sparse Vegetation You can see the Parallelepiped Limits of other
classes by moving the caret the Signature Editor
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[ Limits (Fire Scar)

|| o I Limits (Sparse Vegetati... E‘ Eli? M]I
_ _ -_.

Layer Lawer Upper Layer Lower | Upper i
1v| 92900000 98370000, 1v| 95620000 1039.0000)
2w @4020000 91540000 2v|  8777.0000  9829.0000
Jv| 720000 8721.0000 | = Jw | 20730000 9576.0000 | =
4w E9200000  B7E3.0000 4w 83210000 102050000
5w 71230000 131320000 Ew 112270000 143760000
Bv 76210000 142730000 Ev| 12951.0000 17029.0000
7w 72200000 11686.0000 7v 93320000 143500000

I Set. J | Clase J | Help J | Set. | [ Eloze ] | Help
[ Limits (Fire Scar) E i ml "\ Limits (Sparse Vegetati... 8=

Layer Lonwes Upper . Layer Lower Upper __‘_
Tv| 94REE4EI  97A0 2547 1w 97056792 102321088 |
2w EE181E62 90852769 2w B9E4Z145  9E24.6990
Jw|  FEIZ7E81  BITSEAET | E v 83/m2A092 S2A0E3T |E
4w 72244911 8477157 4w BEIOFIT4 98649173
5w 77238561 11958.3789 | 5w  11880.0435 137727025
Ew 04084230 120703573 — v 136754026 165228487 —
7v| 8108031 07iAel | 7w 110487916 140RE5330. _

Set. J [ Cloze ] I Help I | Set.. I | Cloze ] [ Help
| —
17. Click Close in the Limits dialog
Limits (Fire Scar) = | &
Layer Lower |pper
1w 94636469 7302537
2w 96131662 A0E5. 27E3
iy TB12.7581 BITHETET ||
4w 7224 4911 84771837 |
Bw F729.8561 1149583233
B v 2402 4230 120703573
T 21060331 171.7319
[ Set.. ] [ Cloze ] [ Help ]

18. Click OK on the Signature Alarm window to run the process again with the
updated limits. The results will be an Image Alarm that contains fewer areas
of overlap then click Close
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110 Signature Alarm e

[T Indicate Overap

[ E dit Parallelepiped Limits. . |

| ok || GCmse |[ Help ]I

19. Click Close in the Signature Alarm dialog

20. From the Contents Panel, right-click on the Alarm Mask layer and select Remove
Layer

21. Select NO when asked to save changes

Now that you have seen some of the ways that signatures can be evaluated,
return to your Signature Editor and use those tools to ensure that they are all
separate, and represent different land cover

22. When you are finished, right-click below the Class # column heading, and click
Select None

23. Save your signatures
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Task 7: Supervised Classification

Now you fully understand Image Classes, Signatures and how to change or
evaluate these to further improve your classification — you can now run
Supervised Classification using an input image and signature file

1. From the Raster Tab | Supervised Pulldown select Supervised Classification

i oy

Vianage Raster B0

Pan Spectral | Mosaic Subset Geometric Reproject Check Unsupervised

- e s
3w @
Radiometric Spatial ; PR 5upew[sediIMAGINE Hyperspectral

- =  Sharpen~ =+ + B Chip~ Calibration~ Accuracy | - | Objective -
Resolution Geometry I ¥ Supervised Classification I

Contents T X 20 View 1 landsatBimg [Layer 5I:Laver 4):Laper 3] ¥ Signature Editor

2. Specify the following parameters:
Input Raster File: landsat8.img

Input Signature File: landsat-signatures.sig

Classified File Output Folder\Landsat8-Supervised.img
Then click OK

|rput Raster File: [%ima) [mput Signature File; [7.zig)
ian.u:isa-té..img = @,’? Iand&ét.é-.signa.t.ure&sig = @,’?
Clazsified File: [*img) [7] Diigtance File
- — —
JandzatB-supervized.img - = it
T
[ &ttribute Options. . ] T =
[7] Fuzzy Clazsification [ —| Best Classes Per Pisel
Decizgion Bules:
Mon-parametric Rule: Mone -
Dwerlap Rl FParametric Rule
Unclaszified Rule: Pararnetric Rule
Parametric Rule: IMaHimum Likelihood v]
[7] Clazszity zeroz [7] Uze Probabilities

t 0Kk || Bach || 40l || Cancel |[ Hebp
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If you have the Signature Editor already open you can also run this process
directly from the Signature Editor Dialog

If there are any signatures selected in the Signature Editor when you run your
classification, your output will be based only on that selection

Some notes on classification methods:

Parametric Rule
Based on the statistics of a signature set.

For the Parametric Rule, ensure that Maximum Likelihood is selected.

Minimum Distance

Calculates the distance in multispectral space of each pixel from the mean of
each signature. The pixel is classified based on the mean to which it is closest

Mahalanobis Distance

The Mahalanobis equation is a parametric classification algorithm. It relies on
a normal distribution of data in each band for each class. Usually, it gives
more discriminate results than the minimum distance option because it also
considers the variance of the data

Maximum Likelihood

Rule based on the probability that a pixel belongs to a particular class. The
equation calculates the statistical probability of a pixel belonging to a specific
signature

3. Open the original and supervised images in a viewer.

4. Visualize results with viewer tools then Clear View
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Task 8: Calculate Total Area of a Classified Land Cover

1. In a new Clear 2D View Right Click | Open Raster Layer

Dgpny Py s

"
H | D Waiar Lapes
|
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Cwn P Clod Lagi.
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2. Navigate to your Output Folder and Open Landsat8-Supervised.img

If you have not yet generated this image, a copy is also available to you under
the Example Output Folder

3. Raster Contextual Tab | Table | Show Attributes

e - . S e a = 4 — .

1 | Laywr t M = L1} - 1 X 1 . fr— 1 i Bkt Cobarnm
it s B 8k ees | =y | Lingl i:.

—ThoA | | Urnmbect  Sbuct &1 et Cobarm Urnubeck | Seluct | TrwnrtAow Crboin | Mugs | Colen Column g pirmes mes

| il o Columrg  Colrvas | Selecion Apss | AR Apaws | Sekednon Priogerii

4. Table | Column Group | Add Area

o | Liper] T M s | T
! B Columnn bl
1 =0 {22 | . J_ SR ] (1] i
Shais 5 | Unpsect | Selecr G et Codumn Unsalect | Select, Dvem Fuow | Cribsia | Whege | Colans | Colmd | @& Fid Few biod
u

AHrzubm ' Cobarrna | Columm | Salwsticn Rowa | Al Bewa | Selechan Propariam
bt 5 anr

Mame | Area_hectares

[ ] 8 ] [ Cancel ] [ Help ]

The total area in hectares will now be added to each class table of attributes

landsatd-supervised.img

Fiow Histogram | Caolar | Red | Green | Blue | Opacity | Class_Mames | Area_hectares
1 37e020 I 0 a0 a0 0|Unclassified 33841.8
1 244925 0.753 1 1 1|Clearing 22043.3
2 193597 0.776 0.286 0.152 1 Dense Wegetation 174237
3 521370 0.427 0.49 0.333 1/Fire Scar 46923.3
4 1011673 0.667 0.529 0.337 1|Medium "Yegetation F1050.6
5 E89640 0.608 0718 0.627 1/5parse YWegetation B2067.6
5 1601411 0.204 0.478 0.543 1/ ater 144127

6. Close the table of attributes
7. When prompted, click Yes to Verity Save on Close

8. Clear View
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Class Notes
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