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Study Site: Rondolandia, Brazil




Goals

* Create a classification output
identifying urban, agriculture and
forest using a supervised
classification method.

* Data Source: Landsat 8 / USGS
Earth Explorer Portal.




Creating Training Sites and Emerging Issues

* Training Site Guideline Followed: -« Potential issues

* TS > 100 Pixels » Spectral similarities between areas
« Homogeneous Spectral Signature of agriculture and forests.
* Forest or Orchard?

* Features like water/roads/canals
are only one pixel wide.

e User unfamiliar with the Brazilian
landscape.









l@halz2000: ~

:~% sudo apt install ggis |:|
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Tools Used

* Operating System
e Ubuntu Linux 20.04

* QGIS

* Semi-Automatic Classification Plugin

* Dependencies
e Python
* NumPy
* SciPy
* GDAL
AN G I S



https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.g2.com%2Fproducts%2Fubuntu%2Freviews&psig=AOvVaw3iMba9l4peMCsYm8fk9uGw&ust=1621360652041000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMjfyKKl0fACFQAAAAAdAAAAABAD

Using Semi-Automatic
Classitication Plugin

It’s pretty user friendly and intuitive......



SACP has a data downloader interface

Filker

#F Band set
- E Basic tools
i Algorithm band weight
@F Band set list
& Export signatures
& Import signatures
: LCS threshold
E Multiple ROI creation

R RroBlist

EQ:., Signature threshold
- [-r Preprocessing

L ASTER

% coEs

¥ Landsat

S% MODIS

& Sentinel-1

“®, Sentinel-2

' Sentinel-3

'bi Clip multiple rasters

g Cloud masking

u Mosaic band sets

“ Meighbor pixels

@ Reproject raster bands

% Split raster bands

= Stack raster bands

1 Login data D search | . Download options

Semi-Automatic Classification Plugin

Search parameters
UL |X(Lon)

Products | Sentinel-2

Results 20 |5 | Advanced search

¥ (Lat) LR |X {Lon) ¥ (Lat) #® Show

Date from | 2020-05-16| = | to |2021-05-16| =

05M| Add OpenStreetMap to the map (@ OpenStreetMap contributors. The cartography is licensed as CC BY-SA. Tile Usage Policy)

Product list Filker

Product

ProductiD

3 Preview

Max cloud cover (%) | 100 |5

find | S0

=« .00 &

Download

| Only if preview in Layers

@ RUN

v Preprocessimages | Load bandsin QGIS
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Preprocessing

|F lker |

#F Band set
» o Basic tools
& Download products
- [-r Preprocessing
L ASTER
% coEs

2% MODIS
k Sentinel-1
8, Sentinel-2
' Sentinel-3
t'"j Clip multiple rasters
g Cloud masking
W Mosaic band sets
! Meighbor pixels
@ Reproject raster bands
ﬁf Split raster bands
% Stack raster bands
k#% Vector to raster
» é- Band processing
» a Postprocessing
ﬁ Band calc
@ Batch
» #% Settings
_:T:_ User manual
{8} Help
[7 about

Semi-Automatic Classification Plugin

Landsat conversion to TOA reflectance and brightness temperature

Sfhomefl/Documents/workSpace/remoteFinalProject/Preprocessed/LCO8_L25P_231067_201B0818_202( :]

Directory containing Landsat bands

Select MTL File
Brightness temperature in Celsius
Apply DO51 atmospheric correction
Perform pansharpening (Landsat 7 or 8)

v | Create Band set and use Band set tools

Shome/l/DocumentsfworkSpace/remoteFinalProject/Preprocessed/LCO8_L2SP_231067_20180818_202( '

v | Add bands in a new Band set

L1

v | Use value as NoData |0

Metadata

Satellite |LAMDSAT_B

Band

@~ v s w e =

Date (YYYY-MM-DD) |2018-08-18

RADIANCE_MULT

LCOB_L25P_231067_20180818_20200831_02_... 1.2253E-02
LCOB_L25P_231067_20180818_20200831_02_... 1.254%9E-02
LCOB_L25P_231067_20180818_20200831_02_... 1.1564E-02
LCOB_L25P_231067_20180818_20200831_02_... 9.7511E-03
LCOB_L25P_231067_20180818_20200831_02_... 5.9672E-03
LCOB_L25P_231067_20180818_20200831_02_... 1.4840E-03
LCOB_L25P_231067_20180818_20200831_02_... 5.0018E-04
LCOB_L25P_231067_20180818_20200831_02_... 3.3420E-04

Sun elevation |52.72099295

RADIANCE_ADD
-61.27263
-62.74392
-57.81799
-48.75538
-29.83586
-7.41991
-2.50091
0.10000

Earth sun distance |1.0122159

REFLECTANCE_MULT

2.0000E-03 -0.10
2.0000E-03 -0.10
2.0000E-03 -0.10
2.0000E-03 -0.10
2.0000E-03 -0.10
2.0000E-03 -0.10
2.0000E-03 -0.10
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e Converts to surface
reflectance

* Has various settings
specific to types of
satellite imagery

* Has a clipping option
for clipping without
the creation of a
vector /polygon
feature

* Visual selection
* Coordinates



Filk

k

Compositing Bandset

Semi-Automatic Classification Plugin

o

.
Multiband image list

o Basic tools
& Download products - _

. Single band list
[+ Preprocessing
%> Band processing LCOB_L25P_231067_20180818_20200831_02_T1_SR_BA
u Postprocessing
& Band calc LCOB_L25P_231067_20180818_20200831_02_T1_SR_B2
° Batch
X settings LCOB_L25P_231067_20180818_20200831_02_T1_SR_B3
=[E user manual LCOB_L25P_231067_20180818_20200831_02_T1_SR_B4
{8 Hel, I - - I
-1 p
[7 About LCOB_L25P_231067_20180818_20200831_02_T1_SR_B5

LCOB_L25P_231067_20180818_20200831_02_T1_SR_B6&

LCOB_L25P_231067_20180818_20200831_02_T1_SR_B7

-1l (O

Band sek definition

Band set 1 4 ‘

Band name
1/ LCOB_L25P_231067_20180818_20200831_02_T1_SR_B7T

LCOB_L25P_231067_20180818_20200831_02_T1_SR_B6

LCOB_L25P_231067_20180818_20200831_02_T1_SR_B5

LCOB_L25P_231067_20180818_20200831_02_T1_SR_B3

2
3
4| LCOB_L25P_231067_20180818_20200831_02_T1_SR_B4
5
6/ LCOB_L2SP_231067_20180818_20200831_02_T1_SR_B2
7

LCOB_L25P_231067_20180818_20200831_02_T1_SR_B1

Center wavelength
0.48

0.56
0.655
0.865

1.61

7.0

Multiplicative Factor

Wavelength
quick settings Landsat 8 OLI [bands 2, 3,4, 5,6, 7]

Create raster of band set

Create virtual raster of band set | (stack bands)

Wavelength

unit

Build band overviews

|

Band calc expressions

=]

2 2 o 2

Additiv

L]

pm {1 E-6m)  ~* | Date |2020-01-01| = [E

Band set tools
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* Using the “bandset”
section to combine
bands into a composit
geotiff.

* Various outputs
available
* Raster export
* Temp/dynamic raster
* Band overview
* Band expression



Training Site (ROI) Creation and Selection

SCP Dock =]
o . . § 3 -
* SCP calls training sites “region of interests” o
* Similar to ArcPro S ko e o g
* Can select by shape : & 2 -
* Does not create a segmented image : E: "j 3 E"‘”"“"‘ s
* Can select by object or spectrally similar 5 77 e -
nearby pixels = H T s |8
. , . o o s NoVeg
e Different keys can be assigned to unique o e e
training sites and can be referenced in the e,
classification process. S NF »
 Macro Class and Class, ID % ?ED 12 :Nmm :weg
E - V| Autosave V| Signature [









Examining ROl Spectral Data

SCP: Spectral Signature Plot - o x

Signature list

5 MC ID MC Name ciD C Mame srlap MC Min B1 Max B1 Min B2 Max B2 MinB3 = E] [ﬂ L\;f:_\

1 vl 1 Urban 1 c1 [B4E 0.07362225 0.09361422 0.04781703 |0.08762311 | 0.0541906 a Lrtd

2 v 2 Forest 2 cz [F0 0.04845386 | 0.06803781 0.... 0.... 0... ArbamalichitaEsholds

3|V .. 3 Agricukture 3 c3 -0..._ 0.12036361 0.07449041  0.11620897  0.1064647 | Min Max o' [1.0 |3

w3 jcukt 4 €3 0.06538929 0.08938122  0.04256395 0.... 0.

4 |V AQ'TCU ure - From From (W vi+

s vl Agricukture 5 c3 1-1;3... 0.08351625 0.10335518  0.06462176 010667184 00848921~ ROI pixel |

] 3 =

=

a

Wy N —— 1#Urban

0.25 I —— 2#Forest
= | — 3#Agricu

2 .

E 0.20 - I _ 3#Agr!cu

E i 3#Agricu

2 W | .

L= 1} | —— Od#pixel B

v = _

i s 0.15 1 4#Water
] —— a#water
| I —

ﬁ 0.10 4 | 4#Water

5 : 5#NoVeq

o 1

= 0.05 -

o : 1

= T T T T T T

&] 0.6 0.9 1.2 1.5 1.8 2.1

Wavelength [band number]
E‘x: k v | Plot value range V| Band lines | Grid Max characters 15 |= %*=1.508928 y=0.262748

* The Spectral Signature
Plot allows users view
spectra signature of
collected ROI data.

e Allows users to find
classes with similar
signatures before
classification.



Sp

ectral Distance Data

s Spectral Signature Plot - o x
Signature list
s MCID MC Name ciD C Name arlap MO Min B1 Max B1 Min B2 Max B2 Min B3 |« E:] t"\ L&a\
1 v Urban 1 c1 - 007362229 0.09361422 0.04781703 0.08762311 0.0541906 - a Lo
2 Wl 2 Forest 2 cz [B0/ 0.04845386 | 0.06803781 0.... 0. ...
3 .. 3 Agricukture 3 c3 Es o 012036361  0.07449041 |0.11620897  0.1064647 |  Min Max o [10 |5
PRI Agricukture 4 c3 B 006938925 |0.08938122 | 0.04256395 |0.... 0.... . i v +
(v ] From

5 /v . 3 Agricukture 5 c3 1-1:3... 0.08351625 0.10335518 | 0.06462176 |0.10667184  0.0848921~ ROl [t pixel +

1 ]

= |Jeffries-Matusita distance |n/a a
= Spectral angle [10.007703704786437

N | Euclidean distance  |[0.06738757570176051

| Bray-Curtis similarity [%] [88.60459720293998

%

= _|MC_ID =0MC_name = pixel Band set 3 C_ID = 0 C_name = Coords

E MC_ID=5MC_name = NoVegC_ID=9C_name=5

‘2' lJeffries-Matusita distance |n/a

o Spectral angle 25.416317904142384

E Euclidean distance 0.14614967225097816

| Bray-Curtis similarity [%] [76.62914118918064

]

E [ Mc_ID = 4 MC_name = Water C_ID = 6 C_name = 4

5 | [ Mc_ID = 4 MC_name = Water C_ID =7 C_name =4

E mries-Matu:ih distance||1.8766352753855822

2 Spectral angle 2.0402196684176754
_éi Euclidean distance .008511207999367 148

| Bray-Curtis similarity [3%]

t95.4T959491331EDJ

|MC_ID =4 MC_name = Water C_ID=6C_name =4
|MC ID =4 MC name =Water C ID=8C name =4 b’

* Allows users a
guantitative view to
compare spectral data
or collected ROI.

e Similar or near values
are highlighted in red.



Running the classification
algorithm.

Save now!



SACP Classification

e Spectral Angle Mapping

* Minimum Distance

e Maximum Likelihood

e DO NOT CREATE VECTOR!!

Classification

Select input band set | 1 =
Use v/ MCID | | cCID £
Classification
-'-"' " - Select input band set | 1 = Maximum Likelihood = | Threshold 0.0000 | % 0

Use & MCID cCiD

Land Cover Signature Classification

Use & MCID cCiD

e ] 15 Algorithm only overiap
Minimum Distance * | Threshold NALUNUNN Classification output
Spectral Angle Mapping * | Thre : —
Land Cover Signature Classification Load gml style ' D
Land Cover Signature Classification Lcs Alaorith .
Use gaornthm
Appl: k
Use | LCS _ PRy mas EJ
Classification output L .
Classification output Create vector Classification report Save algorithm Files
Load gml style = -
Load gml style
Apply mask :l
Apply mask
Create vector Classification report Save algorithm Files

Create vector B
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RAM Cache Dump Helps

I@hal2000: - Q

-5 sudo sync; echo 3 > fproc/sys/vm/d rc:p_cachezl




Starting Raster




Minimum Distance

Gen Final




Spectral Angle Mapping

Gen Final




Maximum........ Likelihood......

"QGIS Desktop” is not responding.

You may choose to wait a short while for it to continue or
force the application to quit entirely.

Force Quit Wait




Maximum Likelihood

Gen Final
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Ten Class Unsuperv




Post Processing: Reclassity and Edit

Select the input raster | RT_LCO8_L2SP_231067_20180818_20200831_02_T1_SR_B2 - | ‘ (] |

Edit raster values

(@ Edit values using ROI polygons

deH@ | org |

() Editvaluesusing a vector | Traini - Hgl

Edit options

Use the value field of the vector | MC_ID

V| Use constant value | 0 B

Use expression | where(raster == 1,2, raster)

He [:Bz20 3
— -y

Semi-Automatic Classification Plugin

# Bandset

» f Basic tools
ks, Basic too Select the input raster | RT_LCOB_L2SP_231067_20180818_20200831_02_T1_SR_B2

‘ Download products —
» [+ Preprocessing

» §» Band processing (@) Edit values using ROI polygons
- = Postprocessing
E Accuracy

| Classification dilation Edit options
Bl Classification erosion
[ Classification repart
H Classification to vector /| Use constant value | 0 =
m Classification sieve
& Class signature Use expression |where('raster ==1, 2, raster)
. Cross classification

( Edit values using a vector | TrainingSitest

Use the value field of the vector ‘ MC_ID

n Land cover change
£ Reclassification
#% Zonal stat raster
& Band calc
& Bakch

» 2% Settings

v | @ msanitier | 100w ‘:| motstion | 00° [2] (] neriter Bepscmaae @

coordinate | abasss-izosacz | seole | 11sar




Accuracy Assessment: Generate Samples

*accuracyMinDist — QGIS

Project Edit View Layer Plugins Raster Help

D8RR OpepHI D
B@V.Aawm 4
M-85 FeomEa

Layers
« @ e T &-BFAO
T — |

Settings Vector Database Web Mesh SCP  Processing

R LEHa OO

@B E%NI = [T] ~
-4 %= aae -
-1 63\ OEEE K B [ EZ oo =N B maxff] = Hoe [z g2

.D & ‘Warning [12]: The Following signature will be excluded if using Maximum Likelihood (singular covariance matrix). Macro: 4 ID: 42

:‘m o

@

4 more @'

b v B minDistance14Accracy
* W i minDistance14
Band 1 (Gray)
B 0 unclassified =
SCP Dock [E5)
o
E
=
=
{w] Semi-Automatic Classification Plugin
g F 5
= = Filter a
E .M1CID S0 :‘;E:"Itm L o Band set B g
€ - =
g Vi1 o ¢ RES T e ;-“'l‘“’“" pand weiah Number of paint: | 5 |2| [] inside orid 10000 2| (| min distance 100 |2 Create points
V132 c1 RAS Algorithm band weight &
B vi1 o 33 c1 R&S. #f Band set list stratified for the values |raster == oF irst|band of band set | 1 ‘ T
1o oo e H Exportsignauces [ Point corinates andRolGefintion [
sordinates a tio
E - Tl s =~ = e Point coordinates and ROI definition
2 -2 water B Lcs threshold x Y MCID MC Name ciD C Name Min
s y:z @ s [smsmsersiss wsensaso.. s et a1 e *
= 1 roslist 2| 611026.5551989259 -1157702.148... |4 forest 24 c1 1
V2o c1 RES ! B
K t\ﬂ VT c1 RS [ signature threshold
3/535220.4212694343 -1062058.224... 4 forest 24 c1 1
vi2 o3 c1 RAS. & Download products
g -3 Urban ~ [+ Preprocessing 4|523584.41666585596  -1219253.847... 4 forest 24 c1 1 m
P : i §2 E: gg ? ASTER 5|557597.8867159702  -1170831812... 4 Forest 24 c1 1 m
¥ GoEs
=3 MEREE | RaS B Londeat . .
* Vi3 38 c1 RE&S % MODIS
Vi3 38 c1 R&S. 8 [
— 4 Forest B sentinel1
[" Vs 24 c1 RAS % sentinel-2 v Calculatesia. | RUN >
S fe2]| ¥& c1 RES B sentinel-3
$ Vo v 4 Ll c1 RE&S % Clip multiple rasters —
Tt} via a2 ci RAS. =
. v 4 43 c1 R&S
! 1 »
MCID 4 |3 | MCName |Forest
cip 44 |3 | CName |C1
V| Autosave || Signature !
Q, Type to locate (Ctrl+K) coondinate | ssssactonsrss | seate| vvsesa | v | @ Magnifier | 100w Rotstion | 0.0° 3| (V] renter  @epsoaan @




Accuracy Assessment

Semi-Automatic Classification Plugin

2% MODIS
& Sentinel-1
" Sentinel-2
B sentinel-3
';b Clip multiple rasters
g Cloud masking
n Mosaic band sets
“ Meighbor pixels
@ Reproject raster bands
% Split raster bands
g Stack raster bands
k¥ Vectorto raster

» # Band processing

- Postprocessing
HE Accuracy
{& Classification dilation
‘ Classification erosion
ﬁ: Classification report
H Classification to vector
m Classification sieve

Input

Accuracy assessment

Select the classification bo assess minDistance14 - 0
Select the reference vector or raster AccuracyAssessment - 0
Vector field MC_ID -

i

Use value as MoData |0

owen @) mn S

Output

Output Algorithm Overall Accuracy

37.6%
45.8%
41.9%
29.3%

Spectral Angle Mapping
Minimum Distance
Maximum Likelihood

Unsupervised




Issues and Problems

e Over exposure or dead pixels
* Narrow lines of pixels
* Groves, trees, orchards among agriculture and urban environments

e Software
* Missing dependencies
* Lack of community support



Over exposure or

dead pixels




Narrowlmes of p|xels Roads Canals Paths ?




Groves, trees, orchards BEE™ 2
among agriculture and g |
urban environments



| really hate Software As A Service.

ArcGIS Image Analyst  Requires ArcGIS Pro

Oty | - 1 + $6001’}(F

e Analysis software for image data interpretation and exploitation

* Tools for stereo and image space visualization

Add to cart
e Apply machine learning to imagery pixels and objects for rapid answers

Hide description




Please Support Open Source

* https://qggis.org/en/site/

* https://www.postgresql.org/
* https://postgis.net/

* https://geonode.org/

e https://www.qcad.org/en/
 https://www.osgeo.org/

e https://www.linux.org/
 https://opensource.org/

open source

* Feel free to contact me if you have questions about open source. Linux user as my only OS for 10+ years.


https://qgis.org/en/site/
https://www.postgresql.org/
https://postgis.net/
https://geonode.org/
https://www.qcad.org/en/
https://www.osgeo.org/
https://www.linux.org/
https://opensource.org/
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