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Objectives

By the end of this exercise, you will be able to generate a classification of
flooding and land cover from a SAR image

NASA's Applied Remote Sensing Training Program



Ovultline

« Part 1: Histogram Analysis and Thresholding
« Part 2: Supervised Classification
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Histogram Analysis and Thresholding




Histogram Analysis with SNAP

Using the calibrated, speckle filtered, terrain
corrected image from the previous session,
we will now do a histogram analysis to first
understand the distribution of the pixel
values within the image

1. Display the Sigma_VV_db image

2. Analyze the image histogram using the
“Color Manipulation”tab in the lower left
window. If the tab is not there, you can
enable it by going to the main menu bar
and selecting View > Tools Windows >
Colour Manipulation
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Histogram Analysis with SNAP

3. Analyze the VV image histogram by: Edlgl lv S.L:::m Tab.imommmpm'g@
— identifying the two peaks: the lower one g o v e
represents water and the higher one oo | @@y
represents everything else E— 25
— selecting the value that separates water from — e—, |
everything else. In this case, it's about -11.4 S
dB * More Options @
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Histogram Analysis with SNAP

4. Apply a threshold:
— Select Raster > Band Maths
— Select “Edit expression in the first window that

pops up. Then, edit the expression so that it
indicates: 255*(Sigma0_VV_db<-11.4)

® 0
Target product:
[5] subset_0_of_S1A_IW_GRDH_1SDV_20150428T093856_20150428T093921_005682_0074A1_D968_Cal_Spk_TC ¢ Data sources:
|Sigmal VH
Name: new_band_2 [sigma0_vv
Description: |Sigma0_VE_db
A |Sigma® VV db
Unit: e

Spectral wavelength: 0.0

v! Virtual (save expression only, don't store data)

v| Replace NaN and infinity results by NaN
Cenerate associated uncertainty band
o Show bands
Band maths expression:

Show masks
Show tie-point grids

Load... Save... Edit Expression... Show single flags

OK Cancel Help
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View Analysis Layer Vector FLEE S Optical Radar

File Edit

Tools

Win

Band Maths...
Filtered Band...
Convert Band

Propagate Uncertainty...

Geometric Operations

S DEM Tools
SIgma — pjasks

Product Explorer €3

X 8 sigma Data Conversion
v = (5] subset 0 " vsi
» (2 Metadata mag‘? fl\na'y5|s
» ©3 Vector Di CIaSS|f|cat|9n
v 53 Bands Segmentation

B sigma Export

Band Maths Expression Editor

~odina Displacement E

VVYVYY YV VY

Expression:
255*(Sigma0_vv_db<-11.4)|
@+ @ o
@ -
@+ @
@ /e

Constants...

Operators...

Functions...

ofofo

GEEEN | Cancel

Help

5 E:ﬂi o Ok, no errors.




Histogram Analysis with SNAP

5. Display the results:

— the new image will appear as
new_band_3 in the bands folder
of the most recent image file

— Theresult is an image where

water has a value of 255 and
everything else has a value of 0
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Product Explorer € I Layer Manager Pixel Info

&l sigmao_vv
v & [S] subset_0_of S1A_IW_GRDH_1SDV_20150428T09385¢
ke
B
2

(2 Metadata
(2 Vector Data
&3 Bands

& sigma0_VH
B sigmao_vv
£ sigma0_VH_db
£l sigma0_vv_db
e U |

_

B sigmao_wv
v & [5] subset_0_of S1A_IW_GRDH_1SDV_20150428T09385¢
» (2 Metadata
» @ Vector Data
v @ Bands
B sigma0_vH
] Sigma0_WWV
[ sigma0_vH_db
[ sigma0_vv_db

Navigation - (S| n... |  Layer Editor | Colour Manipul

Editor: Basic (. Sliders Table

eeeee

om‘




Histogram Analysis with SNAP

a & %ﬂ?ﬁmﬁ <w b w@u& =
6. Change the colors: o Y 2

Q[s]b t_0_of_S1A_IW_GRDH_1SDV_20150428T09385¢
» (3 Metadata

— Qo fo the color iy

B sigmao_vH
B sigmao_vv

manipulation tabon 8 T
the bottom left —
— select Table to assign

a color to each of the
3 classes.

2 IEHED 855% /5 ©4Woe!

vE Qe

Navigation - [5] n... |uyerEdltor-g¢o... [Colour nipul.... o]
Editor: | | Basic | Sliders () Table
lllllllllll =
I 254.004 =
I 254.502
I 255
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Supervised Classification




Training Area Selection

1. Display the image as RGB

2. From the main menu, select Vector>New Vector Data Container and
provide a name for your first training class (in this case: open_water)

3. In the Tools menu along the top bar, select the Polygon Drawing Tool
4. Create a polygon of the area representative of open water

Layer Raster Optical Radar Tool
lbset_0_o FS 856_.
B

Geometry from WKT

Import
Export
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ion

Area Select

ining

Tra

5. Repeat these same steps for each class

Forest, low vegetation, flooded vegetation

12
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Running the Random Forest Classifier

6. From the top menu, select Raster >
Classification > Supervised Classification >
Radom Forest Classifier

/. In the pop-up window, select the file that you
want to classify

— To load it, select the add-opened files on
the column on the right (the second one
down) esase
— Load the calibrated, speckle filtered, terrain =~ v &
corrected file.

8. The second fab, Random Forest Classifier, will
have a list of the training areas selected =

— Keep the defaults and click Run
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Running the Random Forest Classifier

?. A new image with extension _RF will be added in the product explorer
window. Display the bands > labeled classes image.

10.In the color manipulation tab of the bottom left window, assign the
desired colors to each class.
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Running the Random Forest Classifier

11.While Random Forest is running, a separate text window pops up
displaying the classification validation results:

RAIIUuUNruorestet CLidsdSSLILETD [1eEwL ldboo 1Ll 1el

Cross Validation
Number of classes = 4
class 0.0: Forest
accuracy = 0.9984 precision = 0.9984 correlation = 0.9957 errorRate = 0.0016

TruePositives = 1244.0000 FalsePositives = 2.0000 TrueNegatives = 3748.0000 FalseNegatives = 6.0000
class 1.0: Water

accuracy = 1.0000 precision = 1.0000 correlation = 1.0000 errorRate = 0.0000

TruePositives = 1250.0000 FalsePositives = 0.0000 TrueNegatives = 3750.0000 FalseNegatives = 0.0000
class 2.0: Regrowth

accuracy = 1.0000 precision = 1.0000 correlation = 1.0000 errorRate = 0.0000

TruePositives = 1250.0000 FalsePositives = 0.0000 TrueNegatives = 3750.0000 FalseNegatives = 0.0000
class 3.0: Flooded

accuracy = 0.9984 precision = 0.9952 correlation = 0.9957 errorRate = 0.0016

TruePositives = 1248.0000 FalsePositives = 6.0000 TrueNegatives = 3744.0000 FalseNegatives = 2.0000

Using Test@ng datasgt, % correct predictions = 99.8400
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