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Training outline

Launch crop mask and crop type products through Sen2-Agri
Prepare in situ data
Understand the crop classification principles on SNAP

YV V Y V

Explore the Sen2-Agri crop mask and crop type products
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Training outline

» Launch crop mask and crop type products through Sen2-Agri
>
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Access to your Sen2-Agri system (web interface)

» Open Firefox

» Write « localhost »
X | @ New Tab X |+

‘ Q_ localhost]

EY K2G0-ltcstudent-533-1568383456_stDXFCE_dp32@t04

Applications Mo items
o App ® localhost

* & jUpyter = o sentinel-2

seftinel-2 for agricultuce monitoring

Run Program...

Terminal Emulator !
gl File Manager

@ sentinel-2 f
Mail Reader

p—
O g‘§ Application Finder R T = »

Q Firefox &
g All Applications @ Firefox

- ~4" Browse the Web
Bookmarks

Commands History

08 wrsion 201
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Access to your Sen2-Agri system (web interface)

» Login

« Username =
sen2agri g I e S

« Password =
sen2agri

. ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
B UCLouvain — g b "= BN 4 g W= = I m = = o DIl — =S am Il :



Sen2-Agri system overview

> « sites » tab

l Edit Site

Site name:
-
-
Sentlnel 2 ‘ Site 2 tiles
sentinel-2 for a
Enabled sensor:  ~ g2 21UFS,21UFR
P
L8 196026,198025,198026,199024,199025,198024,197024,197025
,197026
o
List of Seasons
n
Season - Active i in
name Season start Season mid Season end Enabled processors Action L
O
2018 2018-01-01 || 2018-06-15 | 2018-12-31 Pl =
OFF +
Site name Short nai Edit Enabled
Enable site: m

Site 2 tiles site_2_tiles

Wallonia Subset wallonia_su Insitu data

Strata data

Delete Site
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Sen2-Agri system overview

>
tab

B UCLouvain

« products »

= 0] hw S = - ] ™=

# sentinel-2

sentinel-2 for agriculture monitering

system overview

dashboard

custom jobs  monitoring

@\

Site 2 tiles B o/
& Wallonia Subset n
& L 2A Atmospheric correction =
k& S2A_MSIL2A_20180121T105241_N0208_R051_T21UF¢ rsel
B _20120207T104211_N0206_R008_T21UFS
] _20180217T104111_N0206_R0O08_T31UFE
[} _20180220T105051_N0206_R051_T31UF¢
Jis} 7T104021_N0206_R008_T31UF¢
2au
B 2 20130408T104021_NO206_R008_T21UF¢

2A_20180421T105031_N0206_ROS1_T21UFS
_20180508T104031_N0208_R008_T31UF¢
_20180518T104021_N0206_R008_T21UF¢
_20180521T105031_N0208_R051_T31UF¢
_20180528T104021_N0206_R008_T31UF¢
_20120531T105031_N0206_R051_T21UF¢

SIL24_201806207105031_N0206_R051_T21UF! Pont-
20130627T104021_N0208_R003_T31UF¢ 3-Celld
_20180830T105031_N0208_R051_T21UF¢
~C
_201807077104021_N0208_R008_T21UF! ® ou

_20120717T7104021_N0208_R008_T31UF{
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Sen2-Agri system overview

> « system o sentinel-27, J s
sentinel-2 for agriculture monitering

overview »
tab

monitoring

Server Resources

t01 t05-5
CPU 0% 70 0 1= CPU
RAM NGB/ DGB GB RAM
Swap PGB /DGB 3B Swap
Disk SB/DGE Disk a
i s IS - .
Load 0/ 040 0 Load
. UCLouvain ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
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Sen2-Agri system overview

>

« system

overview »

tab

B UCLouvain

Disk o

Load oroia

Current Jobs

Id Processor

L2B Wegetation

35
Status

i s
Triggered Tasks
Site gg Triggered On Status  Completed
¥ I Running
Wallonia Izer 201e-08-18
3 1543
Subssat Request 0E:231 poning

22444 GB /49203

Disk o8
: T s
Lioad < ] -
0 e
= Previous Page 1 Mext Page ==
Current Task
Actions
Module Tiles Completed ! Running

fapar-processor
fapar-quantify-image
froverprocessor
fcower-quantify-image
files-remover
gdalbuildurt
gdal_translats
gen-domain-flags
|gi-create-angles
|ai-processor
lai-procezsor-snd-of-jok
lai-processor-mask-
flags
lai-processor-ndwi-
exiractor
lai-processor-producs-
fiormatter

lai-guantify-image

ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
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Sen2-Agri system overview

sentinel-2
>« daSh board 5 sentinel-2-for agricultuce monitering
ta b : ~ system overview dashboard custom jobs monitoring users
L3A Composite L3B Vegetation Status L3E Pheno NDVI metrics L4A Crop Mask L4B Crop Type
Resource Utilization Default Configuration =
Last Run On 2019-09-12 03:51:36 preproc.scatcoeffs_10m iust/share/sen2agri/scattering_coeffs_10m.xt
Average Duration 00:04:35.001 weight.aot.maxaot 038
Average User CPU 00:14:58.496 weight.aot.minweight 033
Average System CPU 00:01:14.483 weight.aot.maxweight 1
Average Max RSS 0.00 MB weight.cloud.coarseresolution 240
Average Max VM 0.00 MB weight.cloud.sigmasmall 2
Average Disk Read 0.00 MB weight.cloud.sigmalarge 10
Average Disk Write 0.00 MB weight.total.weightdatemin 05
bandsmapping fusr/sharefsen2agrilbands_mapping_s2.txt
synth_date_sched_offset 30
Output half_synthesis 25
generate_20m_s2_resolution 1
Number of Products 12
preproc.scatcoeffs_20m lusrishare/sen2agri/scattering_coeffs_20m txt
Average Tiles per Product 11567
lut_path fusr/share/sen2agri/composite.map
Average Duration per Tile 00:00:02.327
sched_wait_proc_inputs 1 -
Job name Site name Season name Schedule type First run time Repeat Action
WalloniaL3A Wallonia Subset 2018 2018-02-01 00:00:00 Every 1 day of month -
.f UCLouvdin ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019 Eiivisasi Sanie Agenty
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Sen2-Agri system overview

» « custom jobs » tab

sentinel-2

sentinel-2 for agriculture monitoring

l sites products system overview dashboard custom jobs monitoring  users

L3A Composite

L3B Vegetation Status

L3E Pheno NDVI metrics
L4A IN-SITU processor
L4A w/o IN-SITU processor

L4B Crop Type

. ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
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Sen2-Agri system overview

sentinel-2

> « monitoring » tab sentinel-2 for agriculture monitoring

monitoring L |
[ Command tt E3

1 CropTypeFused.py -zefp /mpt/upload/Wallonia Subset/senlagri_ 1568226400/WALLONIA 2015_IN SITU_SUBSET 500.ghp -ratio 0.75 -classifier rf -zseed O -pizsize 10 -rfnbrrees 100 —rfmax 25 -rfmin 25 le-threads-hint 4 -gikeid 2 -gubdiz
/mgy/archive/orchestrator_temp/14b/21/2054-crop-type-fused/ —fargerfolder /mpL/archive/wallonia_subset/14b/ —Quiprops /mpi/archive/orchestrator_temp/14b/21/2054-crop-type-fused/product properties.gxt -input
/store/s2a_archive/maccs def/wallonia subset/12a/S2B MSIL2A 20180304T10401S N0206 RO08 T31UFS_20180304T142412.SAFE/SENTINEL2B 20180304-104407-968 L2A T31UFS_C_V1-0/SENTINEL2B 20180304-104407-968 L2A T31UFS C V1-0_MTD ALL.zml
/store/s2a_archive/maccs_def/wallonia subset/12a/S2B MSIL2A 20180314T104019 _NO206 R008 T31UFS_20180314T142720.SAFE/SENTINEL2B 20180314-104014-461 L2A T31UFS_C_V1-0/SENTINEL2B 20180314-104014-461 L2A T31UFS C V1-0_MTD ALL.¥ml
/store/s2a_archive/maccs_def/wallonia_subset/12a/S2B_MSIL2A 20180324T104016_N0206_R008_T31UFS_20180324T124438.SAFE/SENTINEL2B_20180324-104016-456 L2A T31UFS_C_V1-0/SENTINEL2B_20180324-104016-456 L2A T31UFS_C_V1-0_MTD_ALL.xpl
/storefs2a_archive/maccs_def/wallonia_subset/12a/S2B_MSIL2A_20180406T105028_N0206_R0S51_T31UFS_20180406T125448. SAFE/SENTINEL2B 20180406-105331-061_L2A_T31UFS_C_V1-0/SENTINEL2B_20180406-105331-061_L2K T31UFS_C_V1-0_MTD ALL.xml
/storefsza_archive/maccs_def/wallonia_subset/12a/S2h MSIL2A 20180408T104021_N0206_R008_T31UFS_20180408T124948 . SAFE/SENTINELZA 20180408-104539-942 L2A T31UFS_C_V1-0/SENTINELZAL 20180408-104539-942 L2L T31UFS_C_V1-0_MTD_ALL.3pl
/storefs2a_archive/maccs_def/wallonia subset/12a/S2h MSIL2A_20180418T104021_N0206_R008_T31UFS_20180418T125356.SAFE/SENTINEL2A 20180418-104512-083_L2A T31UFS_C_V1-0/SENTINEL2R 20180418-104512-083_L2A T31UFS _C_V1-0_MTD ALL.xml
/store/s2a_archive/maccs_def/wallonia subset/12a/S2A MSIL2A 20180421T105031 N0206 ROS1 T31UFS_20180421T125911.SAFE/SENTINEL2A 20180421-105629-233 L2A T31UFS_C_V1-0/SENTINEL2A 20180421-105629-233 L2A T31UFS C V1-0_MTD ALL.zml
/store/s2a_archive/maccs_def/wallonia_subset/12a/S2B_MSIL2A 20180423T104016_N0206_R008_T31UFS_20180423T110230.SAFE/SENTINEL2B_20180423-104441-217 L2A T31UFS_C_V1-0/SENTINEL2B_20180423-104441-217 L2A T31UFS_C V1-0_MTD_ALL.xpl
/storefs2a_archive/maccs_def/wallonia_subset/12a/S2B_MSIL2A 20180503T104016_N0206_R00S_T31UFS_20180503T132654.SAFE/SENTINEL2B_20180503-104209-695_L2A T31UFS_C_V1-0/SENTINEL2B_20180503-104209-695_L2A T31UFS_C_V1-0_MTD_ALL.zml
/storefs2a_archive/maccs_def/wallonia_subset/12a/528_MSIL2A_20180506T105028_N0206_R0S51_T31UFS_20180509T155709. SAFE/SENTINEL2B 20150506-105423-569_L2A_T31UFS_C_V1-0/SENTINEL2B_20180506-105423-569_L2A T31UFS_C_V1-0_MTD ALL.xml
-maskRzod /map/archive/wallonia subset/14a//S2AGRI_L2A PRD 52_20190911T010243_ V20180304 20180806 -}ut /wgs/share/senzagri/crop-type.lug

s L 0C Progress

Step name Command Output Errors Exit code

[Copy to clipboard] [Copy_to clipboard] [Copy_to clipboard] 0

Start type

[output]
[output]
[output]
loutoutl

European Space Agency
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Sen2-Agri system overview

> <« users » tab

sentinel-2
sentinel-2 for agriculture monitoring

Show 10 v |entries Search: |
Login *  Email Role Sites Actions
sen2agri sen2agri@c-s.ro admin s @

Showing 1 to 1 of 1 entries

. ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
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Sen2-Agri system overview

sentinel-2
sentinel-2 for agriculture monitering

> « datasource »
tab

Landsaté - Amazon Web Services

Landsat8 - USGS

Sentinel2 - Amazon Web Services

Sentinel2 - Scientific Data Hub

Scope Enable
[om 7 El

|
| Download |

Local root

{ Query and download |
—OvEWIE v
Max connections Download path

2 'mnt/archive/dwn_defls2/default

Max retries Retry interval minutes
72 10
User Password
gemaet L e @
| save.
. ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019 : S A
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Launch crop mask and crop type products through Sen2-Agri

» Go in the « custom jobs » tab

‘o sentinel-2

sentinel-2 for agriculture monitering

i products system overview dashbo?’ . custom jobs monitoring

L3A Composite

L3B Vegetation Status

L3E Pheno NDVI metrics

L4A IN-SITU processor

L4A w/o IN-SITU processor

L4B Crop Type

Logged in as sen2agri | DB version 2.0.1

(Belgium) - 16-20 Sept. 2019

. ESA Advanced Training in Land RS - Louvain-I
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Launch a crop mask through Sen2-Agri (L4A)

L4A IN-5ITU processor e
» Select your site = Wallonia Subset it
» Select your input L2A images Viatenis Subset
« From 2018-03-01 To 2018-05-31 Filter Criteria For Input Files
- Filter senser o TI;TzFS o May 2018 o
- Highlight in blue from the list (all L sumeTewe oo

1 2 3 4 5
6 7 8 9101312
13 14 15 16| 17( 18| 19

or selected ones) 198025,19

Qaacmmn:

Available input files:*

IS2A_MSIL2ZA_20150508T104031_N0206_R008_T31UFS_20150508T175127.SAFE a
IS2A_MSIL2ZA_20180518T104021_N0206_R00&_T31UFS_20180518T124554 SAFE
[S2A_MSIL2ZA_20180521T105031_N0206_R051_T31UFS_20150521T111327.SAFE

[52A_MSIL2A_20180528T104021_N0206_R00& T31UFS_20180528T110304 SAFE
[52A_MSIL2A_20180531T105031_N0206_R051_T31UFS_20130531T120613. SAFE

52B_MSIL2A_20180304T104019_N0206_R00&_T3I1TUFS_20180304T142412 SAFE

S2B_MS3IL2A_20180314T104019_N0206_R008_T31UFS_20180314T142720.5AFE
S2B MSI2A 20180324T104049 NOZNA BONS TIMIIES 20180324T124438 SAFE

The list of products descriptors (xml files).
S2A_MSIL2A_20180207T104211_N0206_R008_T31UFS_20180207T124633.SAFE

. ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
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Launch a crop mask through Sen2-Agri (L4A)

» Upload in situ data

File Edit View Go Help

> S u b m it yo u r jo b <&@ NQ)} B> @ B3 /mntjupload2/trainme/DATA/sessions/4_croptype/shp/

DEVICES giame
|=| 52_2018_B11.shp.dbf

S2B_MSIL2A_20180406T105029_N0206_R051_T31UFS_20180406T125448. SAFE (2 File System : e
S2B_MSIL2A_20180423T104019_N0206_R008_T31UFS_20180423T110230.SAFE | BUAGES [} s2.2018_B11.shp.prj
558 MSIL2A 201805037104019 N0206 RO08 T31UFS 201805031132654.SAFE | | s2_2018_B11.shp.qpj
S2B_MSIL2A_20180506T105029_N0206_R051_T31UFS_20180509T155709.SAFE i Itestudent : )
 S2B_MSIL2A_20180526T105029_N0206_R051_T31UFS_20180526T134138.SAFE Desktop [E]i52:2018 B1:Shipiehp
The list of products descriptors (xml files) ) Trash |@| s2_2018_B1l.shp.shp.xml
= B2 Documents | | 52_2018 B1l.shp.shx
Resolution: = :
Miisic |=] wALLONIA_2018_In_situ_v1.dbf
10 Pictures | | WALLONIA_2018_In_Situ_v1.prj

Resolution of the output image (in meters). Videos (5] WALLONIA_2018_In_Situ_v1.qpj
Downloads | | WALLONIA_2018_In_Situ_v1.shp
NETWORK | | WALLONIA_2018_in_Situ_v1.shx

& Browse Network | | [ WALLONIA_2018_in_Situ_v1.zip

: ‘| WALLONIA_2018_In_Situ_v2.c|
hapefile is expected. See Software Use = — IS V.Scpg

EJ WALLONIA_2018_In_Situ_v2.dbf
| | WALLONIA_2018_In_Situ_v2.prj
| | WALLONIA_2018_In_Situ_v2.qpj
| | WALLONIA_2018_In_Situ_v2.shp

ONIA_2018_In_Situ_v2-

L4A w/o IN-SITU processor

EY WALLONIA 2018_In_Situ_v2.zip
AALLONIA 2018_In_Situ_v2.zip" (97

®) Zip archive

L4B Crop Type

European Space Agency

B UCLouvain - 11 e




Launch a crop type map through Sen2-Agri (L4A)

L4A wio IN-SITU processor

» Select your site = Wallonia Subset

L4B Crop Type

» Select your input L2A images N
- From 2018-03-01 To 2018-05-31

® F| Ite r Filter Criteria For Input Files
° i i i i Sensor: + 52 Tiles 1l
Highlight in blue from the list (all le= /8 - °
or selected ones) ‘Su Mo Tu We Th Fr Sa
¥ L8 Tiles

1 2 3 4 5
7, 8 910|131 12

198025,19

Available input files:*

[S52A_MSIL2A_20180508T104031_N0206_RO02 T3I1UFS_20130508T175127 SAFE -
[52A_MSIL2A_20180518T104021_M0206_RO02 T3ITUFS_20130518T124554. SAFE
(528 _MSIL2A_20180521T105031_N0206_R051_T31UFS_20130521T111327_SAFE

[52A_MSIL2A_20180528T104021_N0206_R002_T31UFS_20150528T110304. SAFE
[52A_MSIL2A_20180531T105031_N0206_R051_T31UFS_20180531T130613.SAFE
S2B_MSIL2A_20180304T104019_MN0206_RO0S_T31UFS_20130304T142412 SAFE
S2B_MSIL2A_20180314T104019_N0206_R0O0S_T31UFS_20130314T142720.SAFE
S2B MSILZA 20180324T104019 MO2NR BONS TIAAES 2018N0324T1244%8 SAFE

The list of products descriptors (xmi files).

S2A_MSIL2ZA_20180121T105341_MN0206_R051_T31UFS_20180121T143420.SAFE

.UCLouvain ESA Advanced Training in Land RS - Louvain-la-Neuve (Be/g/um) 16-20 Sept. 2019
=0l b e N = I = = S Jl 1] = m E . BBl = =2 B3 5 = I+l
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Launch a crop type map through Sen2-Agri (L4A)

» Select the crop mask that you

want to apply

 We processed already several L4A
crop masks, based on different
periods

« The crop mask is used to mask
the non crop area of the
processed crop type map but the
two products are delivered (with
and without the mask)

Upload in situ data
Submit your job

B UCLouvain

= 011 hm 4 = = = j1 11

—

— r
S2B_MSILZAL &2 shp - File Manag(
52B_MSIL2A) File Edit View Go Help
S2B_MSIL2A
SZB_MSIL2AL & D B @y /mntjupload2/trainme/DATA/sessions/4_croptype/shp/

The list of prod

—) Crop masks]

| Select a file

S2AGRI_L4A4
S2AGRI_L4A4
S2AGRI_L4A
S2AGRI_L4A
S2AGRI_L4A4
Resolution of th

Reference p

Choisir un fi

The reference p)

DEVICES
() File System
PLACES
fmy ltestudent
Desktop

@ Trash

@ Documents
Music
Pictures
Videos
Downloads
NETWORK

&5 Browse Network

Name

=] s2_2018 _B11.shp.dbf

| | s2_2018_B1l.shp.prj

| | s2_2018_B1l.shp.qpj

| | s2_2018_B1l.shp.shp

|@| s2_2018_B1l.shp.shp.xml

| | s2_2018 B1l.shp.shx

|=| WALLONIA_2018_In_Situ_v1.dbf
| | WALLONIA_2018_In_Situ_v1.prj
| | WALLONIA_2018_In_Situ_v1.qpj
| | WALLONIA_2018_in_Situ_v1.shp
| | WALLONIA_2018_In_Situ_v1.shx
B WALLONIA_2018_in_Situ_v1.zip
| | WALLONIA_2018_In_Situ_v2.cpg
= | WALLONIA_2018_In_Situ_v2.dbf
|| WALLONIA_2018_In_Situ_v2.prj
= WALLONIA_2018_In_Situ_v2.qpj
| | WALLONIA_2018_In_Situ_v2.shp

RTLONIA_2018_In_Situ_v2.

EY WALLONIA 2018_In_Situ_v2.zip
QALLONIA_2018_In_Situ_v2.zip" (973,9

#) Zip archive

- =

ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
H- + |

=il =
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N
S= L]



Process monitoring of your Sen2-Agri jobs

» Go in the « system overview » tab

» Check the IT ressources used by
the system

$ sentinel-2
sentinel-2 for agricultuce monitoring

» Check the status of your running

Server Resources

JObS 185.05 GB / 402.03

GB

Disk

1S s
Load 1/0/0

Current Jobs

u]

T
=]
7]

Tl
[a%)

Tasks Current Task
Id Processor Site Triggered By Triggered On Statug  Completed
I Running Module Tilez Completed / Running

34 L4BE Crop Type Wallonia Subset

B UCLouvain
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Training outline

>
» Prepare in situ data
>
>
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Display surface reflectance in the background

» Open QGIS

» Add a background surface reflectance
image (composite image made of S2 data
from August 2018 using Sen2-Agri)

3 K2GO-ltcstudent-33-1568383436_stDRFCE_dp32@t04
“m# Applications

Ol
B

L)

/ QGIS 2.14.9-Essen B [SNAP]

i_-" All Applications

Application Finder

Bookmarks

Commands History

Accessories

No items

o Bl 23

@‘ QGIS Browser

Hide Selected Layers

il Create Layer [
Project Edit View Layer Add Layer » Add Vector Layer... ctrl+shift+v
D 2 _E ~  Embed Layers and Groups... . Add Raster Layer... ctrl+shift+R
— & BE 7O T add from Layer Definition File... B Add PostGIS Layers... ctri+shift+D
. e . w [ Copy style #2 Add Spatialite Layer... ctrl+shift+L
—-— Open a GDAL Supported Raster Data Source [Fr==
? ] | mnt | upload2 | trainme | DATA | sessions 4_croptype composite 52AGRI_L3A V20180815_T31UF5 IMG_DATA
Places Name ¥ Size Modified
@Q, search S2AGRI_L3A_SRFL_V20180815_T31UFS_10M.TIF 697.8 MB Yesterday at 10:30

[¢] S?AGRI_L3A_SRFL_V20180815_T31UFS_10M.TIE.aux.xml
S2AGRI_L3A_SRFL V20180815 T31UFS_20M.TIF

&) Recently Used
| ltcstudent
[ Desktop

[ Gila e

e

11.7 kB
278.6 MB

Yesterday at 10:30
Yesterday at 10:39

/mnt/upload2/trainme/DATA/sessions/4_croptype/composite/*/IMG_DATA
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Display surface reflectance in the background

MCIC 3 1A 0 L n
& Layer Properties - S2AGRI_L3A_SRFL_V20180815 T31UFS_10M | Style [ B | —
> Rig ht—CI iCk on the i Applications :| 7/ QGIS : w Band rendering &
,[ Render type | Multiband color -
|a er -> Pro e rtles Project Edit View Laye
y p D 3 |-ﬂ Transparency Red band Band 2 + Load min/max values —
S -
! 1 R o = gy Cumulative - - ¥
> Set the rig ht ba nds &R Pyramids Minfmax 181 2638 & count cut 20 - =980 |.]%
4 "7{ -:O ° B i
7 & ) [B] Histogram Green band ( |Band 2 - (_/ Min f max

Browser Panel . . Mean +/- a

1 - BI ue VS oY ®Te (i Metadata 301 1776  standard deviation x | 2%% |+
Lo v

= Blue band Band 1 (G}ey) Extent A

2 = Green o mvome : =) exten e
' Favourites ¥ 101 1249 (&) Full (®) Estimate (faster)
S @/ () Current () Actual (slower)
3 - Red ﬁﬂ P mMssqL g:l::\?cs;ment Stretch to MinMax -
4 —_ N I R R / Spatialite 7
- ) ows

w Color rendering

@ @ wcs

> Loa d th e m i n - m aX % g x:IISS Blending mode  Normal - - m
. 3 Brightness —_— 0 |2 contrast e} 0 =
Va I u es Ca Icu Iatl O n - > GQ e e Saturation — ) 0 2| | Grayscale |off -
9, & ®. T~ — s
for the contrast Vel T sacu () coloize - strength 100% 2

Help Style = Cancel

> Apply

Coordinate  541570,5596217 % Scale 1:871,483 ¥ | Rotation 0.0
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Display surface reflectance in the background

» Explore the layer

e / { ‘ QGIS 2.14.9-Esse a2 a
Project Edit View Layer Settings Hfgins Veltor WRaster Help

7/
D QRO RPPLAR |G - K-8 -LbEES=-0 30 @3- |0

o —3 B o .~ ;
y. v & - > 58 /g M < (o %

Browser Panel ®
ORYT™O

| » B3 Home
Favourites
@/

P mssqL
@ postGls
/ spatiaLite
) ows
& wcs
¥ WFs
& wMms

-
4

Layers Panel B ®
4 e, ¥ & ~ 8 @ 0

[ \79 ' S2AGRI L3A SRFL V20180815 T31UFS 10M

SHEPSHODBINANS

Coordinate  620798,5619946 % Scale 1:47,660 = Rotation | 0.0 : [# Render @EPSG:32631 Q
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Display original in situ dataset

k{' Create Layer b Hide Sslected Layers
> Add the original crop parcel | "= = ¥ S
g p p —, H H Embed Layers and Grouwps.., = Add Raster Layer., Cirl+Shaft+ R
I - =4 bl W, i s i L T W sl a0 s Fed s ek m
(a n d n O n CrO p) aye r g L] Open an OGR Supported Vector Layer [ E X
El M mnt  upload2 trainme DATA | sessions = 4_croptype shp Sen2_Agri
1| mnmbinne WIALLARIA 3NT10 In Cito w1l ehpy
? QGIS 2.14.9-Essen
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help v  Size Modified
i AR (AP 220 0RO QA | &C--BY&~-0OBE ¥ =~ nsituvidf 194.2kB  Friday
y. B e - ﬁ s w9 [mg @y o= G @ @ | fow a n_Situ_v1.prj 388 bytes Friday
= S : . n_Situ_v1.gpj 597 bytes Friday
Browser Panel ®
We vl.shp 5.0 MB Friday
Q Q rn 7 i o (i) -
- R— n_Situ_v1.shx 22.9kB Friday
c [»@H . .
@ @ F;’:jmes n_Situ_v2.cpg 5 bytes Friday
S »@E/ n_Situ_v2.dbf 114.9 ke Friday
P mssqQL oy . . .
fé @ Postgls = n_Situ_v2.prj 388 bytes Friday
R / SpatiaLite ¢ n_Situ_v2.qpj 597 bytes Friday
© ows . .
@ @ wis i n_Situ_v2.shp 1.4 MB Friday
@ WFs el n_Situ_v2.shx 11.9kB  Friday
&  @wws
%
L’Y{; Layers Panel B®
Vova@e.va-3a0 S -
2
[ ¥ S2AGRI_L3A_SRFL_V2018... y c ; g
: AR AT 3§k
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Display original in situ dataset

Used for the

Used for the

crop-mask — crop type———

-

Project

%"
& v

TEPEDHDBYNANS

B UCLouvain

Edit View

Layer

Settings

QGIS 2.14.9-Essen

Plugins Vector Raster Database

e ~f WALLONIA_2018_In_Situ_v1 :: Features total: 2853, filtered: 2853, selected| &2 = [&l 23

BE 2R |4H0% Needed /BRtlspi ey Yo B8 EE—m0m9 !
l "__J % 2o I ‘ I | ID o~ CROP LC” CODE j IIRRIGATION Iﬁi
L 1‘ Y L m < b Z
i A = attrl Utes [— 30860 rassland (temporary) 62 0
Browser Panel 3 f 2 [ |
3 S - o 30880 apeseed (winter) 4111 0
P | 2 2847
QRY®TO - Tor sen 22
i . 2 30897 aize (for livestock) 201 0
P 2 2848
» £ Home f Ag Il 1 i
Eavounitas I ; 7 . - | 2849 30917) aize (for livestock) 201 0| B
r &/ 30940 arley (winter) 321 o Il
P MssqL P
| b2 ¢
e ® | 30943 ugar beet 91 0 [
\@ ® v T v 3 Rie 9! 30958 eas 931 0
- N 178562 ot agriculture 19 0
% WALLONIA 2018 In Situ vl [
() B S2AGRI_L3A_SRFL_V2018... | 178566 ot agriculture 6 0
178567 ot agriculture 19 0 |
178569 ot agriculture 6 0
178570 ot agriculture 19 0
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178573 ot agriculture 19 0
17857 20 0
‘? Show All Featuresy (=]
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Display original in situ dataset

QGIS 2.14.9-Essen

» Display =
the LC Project gdi !i via\ye}rrh§ettings glug:s Vector Raster Database Web Processing Help
D | BR[O 2 e 8
class of e :

=
) ,/ Layer Properties - WALLONIA 2018 In_Situ_v1 | Style A EiEX

E Cateqerized 5
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the In Sltu Browser Panel @ & _— =
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) Il sutternut squash (fresh... Layer blending mode | Normal v | Feature blending mode | Normal v
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(« [ clover Help Style Apply Cancel OK
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Prepare the final in situ dataset

Vd QGIS 2.14.9-Essen

AP

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

» Mixed D) ﬂ:g LU P MHEDDLLAR GG N-E-EEES= 0

p|Xe|S at v~ B € ¥ ,: /% m] =3 i [A§ S§ 95 GF S @& | e A
the borders v Browser Panel ®@® g [
QORY®TO ‘
of the B aione
' Favourites | |
parcels & | )@y
f P MssqQL
S Layers Panel @ |
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15m inner buffer of the in situ dataset

Q—'. T
Vector Raster Database Web Processing Help

Project Edit View Layer Settings Plugin Raster

- : OpensStreetMap » ‘.y—:‘ ~ & - i
> VeCtor > D . o, H__‘ﬁ _§} ’{kl @ q'—-:-p G ; 4 Analysis Tools ,% 2 R @ © % ~ I:l@ @ z
< ok Research Tools » ag, bl (@b lcsw ﬁ>

GEeoprocess |y, y B o -2 i < 0|« e e o 1

" e - A Geometns Tnnls » Buffer(s)... s~ B

Ing tOOIS - > Browser Panel f Buffer(s) | q} = ?;3 » [® Intersect...

EL!: e Y & 0 T @ union...

B U ffe r 'ﬂ B B Home Input vectar layer 2 (S:)l/.mmetrical Difference...
¥ = Ip...
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@ @y “f &
@ ——— | (e Bufferdistance -15
v/ | WALLONJ/
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@ ID =
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Output shapefile

4
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F
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15m inner buffer of the in situ dataset

,/ QGIS 2.14.9-Essen Jr—
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
» Results - = . - — _
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Prepare the final in situ dataset

] QGIS 2.14.9-Essen
Project Edit View Layer Settings Plugins Vector Raster Databa: Web  Processin g Help
S| N 3 2 P @ [ oLioe = 3 {78 = — ( i
» Small parcels DmEaSaajads R sl asn|de RiGa-ABE 2 S48 08
J B -z T o< & [Eg my W o g @ | fow

- subject to
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AN S
2
T
3

« don’t contain
much information

DBy
2

1§ B e {S

-> Select only
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Layers Panel B®
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£  WALLONIA 2018 In Situ vl Buffer
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Calculate AREA

> Field calculator

» Create a new
field AREA

» Save the
changes by
going out of
editing mode

B UCLouvain - 11 e

4

Project Edit View Layer Settings Plugins Vector Raster Database

0 BELAR (A" S22 98DD QS

y >o G63 [d| abQ  Gbel o Gbe
ol )

7 Field calculator

Only update 0 selecte

@, Create a new field I:] Update existing field

|| Create virtual field

Web Processing Help

i }

=

abc

QGIS 2.14.9-Essen

Output field name | AREA )
D W,
output field type | Whole number (integer} +
output field length |10 7 Precision 0 = 0
- B = 1
Expression | Function Editor
2
= ERI D] kel [area allls
sarea| 4
v Geometry
5
area 6
7
]
9
10
11
— 12
Output preview: 2518.65942382812
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178567

178569
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178573
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? Show All Featuresy

CROP Lc

=)
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o

Not agricult...
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o
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o

Not agricult...

o

Not agricult...

o

Not agricult...

o

Not agricult...

o

Not agricult...

o

Not agricult...

=)

Not agricult...

o

Not agricult...

=)

Not agricult...

you click Ok, edit mode will automatically be turned on.

Help

You are editing information on this layer but the layer is currently not in edit mode. If

Cancel
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Select the big (enough) parcels and export

‘

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

> D i S p | a y th e D g ::: :zztu Selection 3 p p }a & e @Q Q. - QGIS 2.14.9-Essen

Y- J B zomn Coler R oy w s e ws | o | @

processing

(B ]
@, Identify Features Ctrl+shift+i
tOOIbOX ’QH Measure >
y By ¥ statistical summary
P v 53 Zoom Full Ctrl+shift+F

P .-
! Zoom to Layer
7" y

» Search for

) Zoom to Selection ctrl+)

DI NS

@ W Jg) Zoom Last
@
« Select by o
= on (100%)
. ‘5[8 Decorations »
attrl bute >> ,D Preview Mode >
Map Tips
@ & New Bookmark... ctri+B
\/i‘; = Show Bookmarks ctri+shife+B
& Refresh
Toolbars b [ Layer Order Panel
Toggle Full Screen Mode F11 [~ Overview Panel
[~ Undo/Redo Panel
[ Browser Panel
[ Browser Panel (2)
[~ Advanced Digitizing Panel
[ Statistics Panel
[~ spatial Bookmarks Panel
Layers Panel & [~ GPS Information Panel

& e T &~B A0

% waLLO
)] wALLONIA
[ B s2aGR A/ SAFI VINIR’NKRIS T

[~ Log Messages Panel
# Toolbox Crrl+Alt+T
[~ Tile Scale Panel
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Select the big (enough) parcels and export

I,z:

» Select parcels
with AREA >
5000 m?2

» Export

« Right-click on the
layer

« Save as...

« Save only
selected features

B UCLouvain

= 11 b= 22

Parameters | Log

Input Layer

Select by attribute

Run as batch process...

WALLONIA_2018_In_Situ_v1 Buffer [EPSG:32631] + || 9

Selection attribute

AREA

Operator

>

Value

5000|

0%

Select by attribute

This algorithms creates a selection in
a vector layer. The criteria for
selected features is defined based on
the values of an attribute from the
input layer.

Close Run

E_

1/' Save vector layer as... | ap E=
Format | ESRI Shapefile -
Save as shp/Sen2_Agr/WALLONIA_2018_In_Situ_v1_Buffer_Select.shp Browse

CRS Selected CRS (EPSG:32631, WGS 84 / UTM zone 31N}

-J®

Enceding System -
[ | skip attribute creation
[+ Add saved file to map
Symbology export No symbolagy -
Scale 1:50000 =
v Geometry
Geometry type Automatic -
Force multi-type
nclude z-dimension
» || Extent (current: layer)
w Layer Options
RESIZE NO -
SHPT | <Default> -
Help Cancel 0K
: == %ﬁ - I*I European Space Agency
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Prepare the final in situ dataset

)

QGIS 2.14.9-Essen
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

> Zip the DeBROR|( 40220 s2PPIRR |00

bEECS -0 50 @

y. / B - o B e w g wy w ow w aw | | A

] >

generated shp 2|

:‘; [N A A )
in a folder @
A | o
R (fSpatuaLute
- (% @ wwms
> ready to be b
used in Sen-Agri!  *
Vo~

@ e, TV a&~&F B0
v [:l WALLONIA 2018 In Situ vl Buffer Select
[] WALLONIA_2018_In_Situ_v1_Buffer
_ | [[] wALLONIA_2018_In_Situ_v1l
v ¥ S2AGRI_L3A_SRFL_V20180815_T31UFS_...
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Training outline

>
>
» Understand the crop classification principles on SNAP
>



Understand the crop classification principles on SNAP

» A series of multiband layers have been
processed iN: /mnt/upload2/trainme/DATA/subset/multiband

« S2 L2A:

- 9 dates  '
« 5 bands

VIS NIR SWIR
Bl B9 B10

e e

Aerosols Vater-vapour @ S
60m I T - e L

B5 B7 B8a —__Snow /ice / cloud discrimination | __~
Vegetation \
20m Red-edge
B6 B11 B12

B2 B3 B4 B8

=

File Edit View Go Help

DEVICES
[ File System
PLACES
i Itestudent
Desktop

@ Trash
Documents
Music
Pictures
[ videos
Downloads
NETWORK

\><>> U\ o E3 /mntjupload2jtrainme/DATA/subset/multiband/s2_L24A/

S2_L2A - File Manager

Name v Size

[ s2A_20180418_Subl.tif 95.2 M
) s2A_20180528_Subl.tif 95.5 M
[ s2A_20180620_Sub1.tif 90,4 M
| s2A_20180727_Sub1.tif 98.0 M
B s2A_20180919_Subl.tif 94.6 M
[ s2B_20180406_Sub1.tif 89.6 M
B 52B_20180506_Subl.tif 95.9 M
[ 52B_20180702_Sub1.tif 95.5 M
5 s2B_20180804_Sub1.tif 97.4 M

9 items (856.1 MB), Free space: 242.6 GB

Band_1= green (B3)
Band_2= red (B4)
Band_3= red-edge (B5)
Band_4= NIR (B8)
Band_5= SWIR (B11)

400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
UCLouvain ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
- =01 b = N = I ™ = I I = = E =B I1l — 5= B2 ==

European Space Agency

" |



Understand the crop classification principles on SNAP

» A series of multiband layers have been processed in:
/mnt/upload2/trainme/DATA/subset/multiband

- S2_L2A

- S2 L2A_obj:
S2_L2A aggregated by parcel (mean)
« S1_ coherence:

B UCLouvain

Weekly coherence values VV and VH from Apr to Sept 2018

+ aggregated by parcel (mean)

| |: S1 coherence - File M;:

File Edit View Go Help
o \>>> U\ o E] /mntjupload2ftrainme/DATA/subset/multiband/S1_coherence/

DEVICES

(3, File System ) S1_AprToSep2018_cohVH_Subl.tif

PLACES %) S1_AprToSep2018_cohvV_Subl.tif

. ltestudent %) 51_coh_OB]_AprSep2018_Subl.tif
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Understand the crop classification principles on SNAP

» Open SNAP7 from the /mnt/upload2/trainme/DATA/subset/multiband/S2_L2A/S2A_20180727_subl
desktop

» Open a S2_L2A
multiband ima
July

[1] 52A 20180727 Sub1 -  L2A/S2A 20180727 Sub.tif] - SNAP (R o
adar Tools Window Help Q-

ical R
a$ 3 KBm re@Q RS \NTRIOR =
A ]

File Edit \ew Analysis Layer Vector Raster Opt

Product Explarec X pixel info =]

el 111768 x
o @ [1] 524 20180727_Subl

from

» Display a false-color IR
image (4-2-1) from it

ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019 ity Saece Aganty
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Understand the crop classification principles on SNAP

» Add in situ data to the layer: vector layers of samples in the different crop types
+ non crop samples: Urban, Forest and Water 5

File Edit View A&nalysis Layer Vector| Raster Optical Radar Tools Window Help
/mnt/up|Oad2/traInme/DATA/SESSIOnS/4_CrOptype/Shp/SNAP/* @ % % %NewVectorData Container w_- % Q‘r? @Q /C

Geometry from WKT

Product Explorer X | Pixel Info A o (S [1] RGE =

[1]5:

- o
E' Import Shapefile e Bt Q [1] S2A_20180727_Subl Import » SeaDAS 6.x Track
Export Vector from CSV
Look [n: |5 SNAP - oo-
| ‘ | E MERMAID Extraction File
D LC_Barley (winter).shp D LC_Forest.shp D LC_Other fodder.shp ESRI Shapefile
[ Lc_carrots (non-sarly) (fresh consumption).shp [ LE_Fruit crops [multi-yvear) (low stem).shp [ Lc_other vegetables.shp "" In-Situ Data Access
D LC_Chicory.shp D LC_Grassland (temporary).shp D LC_Peas.shp
D LC_Common wheat (winter).shp D LC_Green beans.shp D LC_Potato (far starch). shp - £t £ AE I .. EW ..
D LC_Endive.shp D LC_Lucerne (alfalfal. shp D LC_Potato (non-earlyl shp E |mpD'I'1.' GEﬂm&tw | L‘G" @ E_'g
D LC_Flax (linseed) for seeds.shp D LC_Maize (for livestock).shp D LC_Rapeseed (winter).shp b
q T I D The vector data set contains 43 polygonal shapes.
i i 7
File Name: |ntatn (non-early).shp" "LC_Rapeseed (winter).shp" "LC_Spelt.shp" "LC_Sugar beet shp" "LC_Urban.shp" "LC_Water shp'| | Sha” th ey be ImpurtEd SeparatEIIy"
Files of Type |ESRI Shapefiles i+ shp) ‘v| o
If vou select ¥es, the polygons can be used as individual masks
and they will be displayed on individual layers.

Attribute for maskflayer naming: |LC

Add all classes

For all classes
s ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019 N



Understand the crop classification principles on SNAP

_dp32@1t04-33

Essen] {3 [1] 52A_20180727_Sub... No items —_—

» Perform a RF classification (100 trees, 25 (2] 528, 20080727, Sk i aplaad2irslom

Raster| Optical Radar Tools Window Help

samples by class) Lo AARNY RO R
« Add the layer

-

Geo- Codlng Dlsplacement Bands...

R — Subset...

E’ Random Forest Classifier . DEM Tools 4

Geometric Operations >3
ProductSet-Reader r/Random-Forest-CIassifier r/Write ‘ Masks »
File Name | Type | Acquisition | Track | Orbit o Data Conversion 4

| | | | i Image Analysis »§

2] Classification ¥ Unsupervised Classification » 2
i Segmentation »| Supervised Classification  »| Random Forest Classifier
L e . TS S JJ. B » Z KNN Classifier
3~ Add Product o E 3

KDTree KNN Classifier
Maximum Likelihood Classifier

Look In: ||j S2_Laa

¥ Minimum Distance Classifier

& Spectral Angle Mapper Processor
D S24_20180418_Subl.tif D S2B_20180702_Subl.tif o

[} 524_20180528_Subl.tif [ ] S2B_20180804_Subl.tif
[} 524_20180620_Subl.tif
0 SZA_ZOISO?Z?_Subl.tif|
[} 524_20180919_Subl. tif
[} 52B_20180406_Subl. tif

[} 52B_20180506_Subl.tif

File Mame: |82A 20180727_Subl.tif |

Files of Type: | |" [

: ESA Advanced Training in Land RS - Louvain-la- Neuve (Belgium) - 16-20 Sept. 2019 ————
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Understand the crop classification principles on SNAP

>

B UCLouvain

Perform a RF classification (100
trees, 25 samples by class)
Set the parameters

Select the LC classes and input bands

E Random Forest Classifier T Ee X
[ ProductSet-Reader [ Random-Forest-Classifier rWrite |
Classifier |~
) Train and apply classifier [newClassifier |
0 Load and apply classifier | | ” |
() Train on Raster (@ Train on Vectors
Evaluate classifier
Evaluate Feature Power Set O
Min Power Set Size: Max Power Set Size:
Mumber of training samples |25
Number of trees: [100 |
Vector Training L
Training vectors:  [LC_Barley%20(winter) |~ |
LC_Carrots%20inon-earlyl%20(fresh%20consumption) A
LC_Chicory B |
LC_Common%%20wheat320(winter) B
LC_Endive
LC_Flax320(linseed|%20for%20seeds
LC_Forest o
LC_Fruit%20crops%20imulti-year)%20(low%20stem) -
Feature Selection
Feature bands: band_1
band_2
band_3
band_4 ]
band_5
i ~|
l
‘ @Help | [> Run ‘
g WY W W TR Fa— = CYRATENTE W A 3E WAL

ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
=11 hw 2= ™= 4= I ™= = = 1 11

- A Il = == SE mm I+l
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Understand the crop classification principles on SNAP

» Perform a RF classification (100
trees, 25 samples by class)

« Set the parameters

« Select the LC classes and input bands
- Save the generated layer

« Run

W UCLouvain  — gy oo 5= mm o BB B = = 00 1N

[ ProductSet-Reader [ Random-Forest-Classifier | Write |

Random Forest Classifier

Target Product

Mame:

FREE

|82A 20180727_Subl_RF

Save as: |BEAM-DIMAP :

Directory:

|J’mnt.n’upIoadZHrainmefDATAfsessionSM croptype/raster

‘ @Help K[>Run)

T

SN ML e b AR R g TR R Dl

ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019

_— e =Bl = =B SE m
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Understand the crop classification principles on SNAP

open + | @ newclassifier.txt

RandomForest classifier newClassifier

Cross Validation |
Number of classes = 17

" class 0.8: LC_Barley%28(winter) f
Xp O re accuracy = 8.8824 precision = 8.6000 correlation = 0.9625 errorfate = 8.1176

SNAP TruePositives = 0.60080 FalsePositives = 1.8008 TrueNegatives = 15.8000 FalseNegatives = 1.0806
class 2.6: LC_Chicory

Fle Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help accuracy = 0.9412 precision = NaN  correlation = NaN  errorRate = 8.0588

7 7 TruePositives = 0.0600 FalsePositives = 0.6008 TrueNegatives = 16.0080 FalseNegatives = 1.0800
h . 222 ace e !
t e O ut ut K3 % XBwm 20 ANV E9@eR: \ DEED class 3.0: LC_Common2Owheat2 (winter)
accuracy = 078824 precision = 88000 correlation = 0.8625 errorfate = 8.1176
Product Explorer X | Pixel Info =] @ (2] LabeledClasses x TruePositives = 0.0000 FalsePositives = 1.8008 TrueNegatives = 15.0000 FalseNegatives = 1.0000

¢ & (1] 524 20180727_Subl
H o @ Metadata
txt file L
o @ Bands
o @ Masks
¢ & [2] S2A_20180727_Subl_RF
o @ Metadata

class 4.8: LC_Endive

accuracy = 0.9412 precision = NaN  correlation = NaN  errorRate = 8.8588

TruePositives = 6.0800 FalsePositives = 8.6008 TruNegatives = 16.0080 FalseNegatives = 1.0800
class 5.8 LC_Flax28(linseed)%20fors28seeds

accuracy = 0.8235 precision = 6.8808 correlation = 8.8913 errorRate = 8.1765

TruePositives = 0.080 FalsePositives = 2.8008 TrueNegatives = 14.0080 FalseNegatives = 1.0806
class 6.8: LC_Forest

accuracy = 0.8824 precision = 8.8808 correlation = 8.8625 errorRate = 8.1176

> D I s Ia o @3 index Codings TruePositives = 0.068 FalsePositives = 1.0008 TrueNegatives = 15.0000 FalseNegatives = 1.0866
o @ Vector Data class 8.8: LC_Grassland%28(temporary)
¢ & Bands accuracy = 0.8824 precision = 8.8080 correlation = 8.8625 errorRate = 8.1176
E@ LabeledClasses TruePositives = 8.8000 FalsePositives = 1.8080 TrueNegatives = 15.8000 FalseNegatives = 1.0806
B confidence class 11.8: LC_Maize%28(for%20livestock)
e accuracy = 8.7647 precision = 8.8080 correlation = 8.1157 errorRate = 8.2353
TruePositives = 8.6000 FalsePositives = 3.8000 TrueNegatives = 13.8000 FalseNegatives = 1.0806
class 12.8: LC_Other%2@8fodder
accuracy = 8.9412 precision = NaN carrelation = NaN errorRate = 8.0588
TruePositives = 8.6000 FalsePositives = 0.80080 TrueNegatives = 16.8000 FalseNegatives = 1.0806
enerate AT e
accuracy = 8.8235 precision = B.8800 carrelation = 0.8913 errorRate =
TruePositives = 0.6000 Falsepnsi[iues = 2.8808 TrueNegatives = 14.8000 FalseNeqatjve; = 1.0008
class 15.8: LC_Potato%28(for%2@starch)
I accuracy = 0.B824 precision = 6.8000 correlation = 0.8625 errorRate = 6.1176
a e r TruePositives = 8.6000 FalsePositives = 1.8080 TrueNegatives = 15.8000 FalseNegatives = 1.0868
y class 16.8: LC_Potato%28(non-early)
accuracy = 8.8235 precision = £.8888 correlation = 8.8913 errorRate = 6.1765
TruePositives = 0.0000 FalsePositives = 2.8000 TrueNegatives = 14.0000 FalseNegatives = 1.00868

class 17.8: LC_Rapeseed®28(winter)

; ¥
Navigation - [2] L... | Colour Manip... X | Uncertainty Visu... | World View accuracy = 0.B824 precision = 6.8000 correlation = 8.8625 errorRate = i

TruePositives = 0.8808 FalsePositives = 1.88080 TrueNegatives = 15.0008 FalSrANcqauvt‘s = 1.6008
class 18.8: LC Spelt
accuracy = 0.B824 precision = 0.8800 correlation = 0.8625 errorRate

Label | Colour [ value | Frequen
0 6.1176

tnl Coll

Plain Text v  Tab Width: 8 =

[LC_Chicory

S, F\ax%z(mmsaed\%zl)f
LC_Forest
[LC_Fruit%20crops%20(mu.

LC_Grassland%20(tempor. 10,21
LC_Green%20beans 0,001
LC_Lucerne%20(alfalfal | j10 0,001

|[LC_Maize%20(For%20lives... | 1 112

A More Options @

. ESA Advanced Training in Land RS - Louva/n /a Neuve (Belgium) - 16- 20 Sept. 2019
B UCLouvain o
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To go further

» S2 L2A (per-pixel data): /mnt/upload2/trainme/DATA/subset/multiband/S2_L2A/*

-> test other configurations: bands, another date, RF parameters (trees and number
of samples by class)

» S2 L2A aggregated by object: /mnt/upload2/trainme/DATA/subset/multiband/S2_L2A_obj/*
-> test different configurations

» S1 coherence aggregated by object:
/mnt/upload2/trainme/DATA/subset/multiband/S1_coherence/S1_coh_OBJ_AprSep2018_Subl.tif

-> test different configurations

» Compare the results using the different datasets

I . ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019 o
' UCLouvain — g b "= BN 4 g W= = I m = = o DIl — =S am Il Furos



Training outline

>
>
>
» Explore the Sen2-Agri crop mask and crop type products



Let’s explore the crop mask products

= 14a - File Manager
File

Edit View Go Help

o \><\}>> .,\ @l E3 /mntjarchive/wallonia_subset/l4a/

We processed already
several versions of the

DEVICES Hame . .
2 File Symm—l {£) s2AGRI_L4A_PRD_S2_20190910T2113#1 V20180304_20180531 C rO p m a S kS, W I th d Iffe re n t
PLACES {£7) S2AGRI_L4A_PRD_S2_20190910T221124 V20180304_20180630 m O n ItO rl n g pe rl Od
G restudep {£) s2AGRI_L4A_PRD_S2_20190910T234806_V20180304_20180727
5 Desktoq {£) s2AGRI_L4A_PRD_S2_20190911T010§43_V20180304_20180806
@ Trash {£7) s2AGRI_L4A_PRD_S2_20190911T0309_V20180304_20180930
Documents
E S2AGRI_L4A_PRD_S2_20190910T211331 V20180304_20180531 - File Manager e E£3
| Fle Edit view Go Help
w7 nntfarchive/wallonia_subset/l43/S2AGRI_L4A_PRD_S2_20100910T211331_V20180304_20180531/ (&
DEVICES Name ~ | Size Type
AI Wa ys th e Sa m e [ File system £ aux_paTa 4.1 kB folder
PLACES ﬂ LEGACY_DATA 4.1 kB folder
StrUCtU I"e Of the Sen2' 1 3 Tues 4.1 kB folder

fimy ltestudent

@ Desktop

Agri products =

B UCLouvain

= 011 hm E 4= ] = = T/ |

Documents

ESA Advanced Training in Land RS -

&) S2AGRI_L4A_MTD_V20180304 20180531.xml 3.8 kB XML document

S2AGRI_L4A_PVI_V20180304_20180531.jpg 58.5 kB JPEG image

Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
Il s = B2 1l = == S=
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il S2AGRI_L4A_PRD_S2_20190910T211331_V20180304_20180531 - File Manager Bl 83

Let’s explore the crop mask products« = = « =

e sip > 4 | [ nntiarchive/wallonia_subset/l4a/S2AGRI_L4A_PRD_S2_20190910T211331 V20180304_20180531/ &

DEVICES Name >  Size Type
[ File system B Aux_DATA 4.1 kB folder
PLACES [E) LeGACY_DATA 4.1 kB folder
& Ttestudent B3 Tues 4.1 kB folder
Desktop |@) S2AGRI_L4A_MTD_v20180304_20180531.xml 3.8 kB XML document
Trash 17 S2AGRI_L4A_PVI_V20180304_20180531.jpg 58.5 kB JPEG image

Documents

Contains the Image Processing Parameters (IPP).
For the L4A and L4B products, it also contains the accuracy metrics and the in
situ data split into calibration and validation dataset.

Contains the product images split in tiles.

Inside the TILES folder, each folder contains one tile. Tile ID = TOOXXX.

The tile ID and tile spatial extents are inherited from the Sentinel-2 or Landsat 8
tile system.

The number of tiles varies in accordance with your site extent.

\ Let’s explore

them on QGIS

Contains the mosaic of the product images and quality masks resampled at
60 meters resolution.

Sen2-Agri Common Structure and Naming convention

y . ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019 e
WMUCLouvain — gy o o= o B B = = 0 I = = == o DB — = B3 S% el European Space Agancy



Let’s explore the crop mask products

» Add a crop mask product: /mnt/archive/wallonia_subset/I4a/*/TILES/*/IMG_DATA/

—

Open a GDAL Supported Raster Data Source Bl

? i S2AGRI_L4A PRD_52_20190910T211331 V20180304 20180531 TILES S2AGRI_L4A V20180304 20180531 T31UFS IMG_DATA b

Places Name *  Size Modified |
Q} search S2AGRI_L4A CM_V20180304 20180531 T31UFS.TIF 1.0 MB Tuesday
i {5 Recently Used | B S2AGRI_L4A RAW V20180304 20180531 T31UFS.TIF 1.7 MB Tuesday

ltestudent

» Add the corresponding quality layer: /mnt/archive/wallonia_subset/l4a/*/TILES/*/QI_DATA/

4 t Open a GDAL Supported Raster Data Source ks
? L S2AGRI_L4A PRD_52_20190910T211331 V20180304 20180531 TILES S2AGRI_L4A V20180304 20180531 _T31UFS Ql_DATA
Places Name *  Size @ Modified |
@), search S2AGRI_L4A_MCMFLG_ V20180304 20180531 T31UFS.TIF 7.0 MB Tuesday
) Recently Used

1 Itcstudent
- L

. UCLouvdin ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
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Let’s explore the crop mask products

» Apply the predefined symbology to the crop mask
* Layer properties

QGIS 2.14.9-Essen

- Style: Load style... 7 .,

Project Layer Properties - S2AGRI_L4A CM_V20180304_20180531_T31UFS | Style

. ERS . cenerl v Band rendering
- Upload gml file =

i\L & style Render type | singleband gray -
v«a L I‘! Transparency Gray band Band 1 (Gray) « | Load min/max values
{+] = _. Cumulative a
- &R Pyramids Color gradient | Black to white ~ ' countcut 2.0 98.0 || %
— . = . 0 () Min f max
Load layer properties from style file [ Mean +/
— ean +/- -
I 1 " ctandard deviation x | 200 |~
7 .y | mnt | upload2 || trainme | DATA | sessions | 4 croptype || qml ;'::;ment Stretch to MinMax v |  Extent Accuracy
| —— = (o) Full (e) Estimate (faster)
Places Name ¥ Size Modified () Current () Actual (slower)
Q, search F4 cropMaskstyle.qml 1.1kB 01:07 =
Loa
&) Recently U... 7 cropTypestyle.gml 2.5kB 01:20
[& Desktop idingr  save Style... hd 49 Reset
,D Brightnes: Save as Default ] : Contrast —_— 4] :
f Restore Default
@ Saturatior ., 1] .| Grayscale off -
M Hue Rename Current... ~ | Strength 100% :
% (defaM
i Help style = Apply Cancel oK

«

Coordinate

603032,5586414

UCLouvain

- gy =

E—I

= 11 b= 22

B scale |1:267,160

ESA Advanced Training in Land RS - Louvain-la- Neuve (Be/g/um) 16-20 Sept. 2019

—_—— E-. N L~
— | § | rals

-

Rotation | 0.0

L]

2 [WRender @hepseizzer @

European Space Agency



Let’s explore the crop mask products

» Explore the layer

,//' QGIS 2.14.9-Essen lv)@-eg»@u‘i_&
Project Edit View Layer Settings Plugins Vector Raster Database Help

DEBRRR|(40PPLeaAPPRAAR|AG - -8-LEES=®-C e OB
A fe e » v &3T > A™

Layers Panel ®

8 e, 7V & -8 &0
€%  S2AGRI L4A CM V20180304 20180531 T3...

B No data
No crop

M crop

(¥ B S2AGRI_L3A_SRFL_V20180815_T31UFS_10M

o

@@@ay&aaﬂ

%0
Y
<
Coordinate | 594833,5595356 %} Scale |1:267,160 v | Rotation 0.0 : (¥ Render @) Epscia2e31 @
: ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019 o A
WMUCLouvain — gy o o= o B B = = 0 I = = == o DB — = B3 S% el ropean Space Agancy



Let’s explore the crop mask products

» Explore the ‘N
quality file

Edit  View

i e A #e

Layer

NEBRERXR

NGIS 2 14 9.Fscen

7 Layer Properties - S2AGRI_L4A_MCMFLG_V20180304_20180531_T31UFS | Style

v Band rendering

Render type .Singleband pseudocolor +

o
o La ye r v Layers Panel Band Band 4 ~ | Generate new color map
. [ SR | i Pyramids Color interpolation | Linear - MMl viorsr  ~ Edit [ Invert
p ro pe rtles 'ﬂ [ S2AGRI 13A M| /B Histogram EE_LJ = (v g = Mode | Continuous v | Classes |5 =
3.000000 _ e ————— T
. ' 4.750000 €]} Metadata Value Color  Label gy 3 Max |10
° D pI y th 6.500000 3.000000 3.000000 Classify
IS a e M =.250000 4.750000 4.750000 - —
. R M 10.000000 6.500000 6.500000 Min / max origin:
d Iffe re n t + (¥ B s2AGRI_L4A_C 8.250000 8.250000 Estimated cumulative cut of full extent.
q, H Mo data 10.000000 10.000000
No crop Load min/max values
ba ndS @ M crop (e Cumulative 1, T=1 _[apo0 |=| 5
[+ [ s2AGRI_L3A_S| count cut
@ () Min { max
@ — Mean +/- A
) standard deviation x | >0 '~
FQLDATA Status of the pixel during the pericd used to generate the map Extent Accuracy

o mhEs

R . . (e Estimate (faster)
Band 1 = number of dates which are associated with the

" " () Current () Actual (slower)
land"” status
Band 2 = number of dates which are associated with the =4 Apply Cancel OK
MCMFLG “water" status : u =
?:nld“f. ;;ﬂ?ber of dates which are associated with the 17801,5594649 § Scale |1:267,160 = | Rotation 0.0 2| (# Render @) ePsGi32631 @
Band 4 = number of dates which are associated with the
other status ("cloud”, "cloud shadow”, "no data”)
" . ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
- — ) Iy E S A
' UCLouvain — g b "= BN 4 g W= = I m = = o DIl — =S am Il urapean Space Agency




Let’s explore the crop mask products

t>SENIINELZA_20180/20-105213-085_L2A_131UHS_C_V1-U_MID_ALL</Input>
t>SENTINEL2B_20180722-104020-458_L2A_T31UFS_C_V1-0_MTD_ALL</Input>
t>SENTINEL2B_20180725-105415-357_L2A_T31UFS_C_V1-0_MTD_ALL=/Input>
t=SENTINEL2A_20180727-104023-458_L2A_T31UFS_C_V1-0_MTD_ALL</Input>
t>SENTINEL2B_20180801-104018-457_L2A_T31UFS_C_V1-0_MTD_ALL</Input>
t>SENTINEL2B_20180804-105022-459_L2A_T31UFS_C_V1-0_MTD_ALL=/Input>
t=SENTINEL2A_20180806-104340-891_L2A_T31UFS_C_V1-0_MTD_ALL=/Input=

<Ties> m— List of input images
- <Parameters>
<MainMission=SENTINEL </MainMission=
<PixelSize=10</PixelSize=
<SampleRatio=0.75</SampleRatio>
<Classifier=rf</Classifier=
<Seed>0</Seed>
<IncludeRedEdge=True</IncludeRedEdge=
<LUT=crop-mask.lut</LUT=
<Classifier>
<TrainingSamplesPerTile>=40000</TrainingSampplesPerTile>
- =RF= .
<NbTrees>100</NbTrees> Algor|th m pa ra mete rs
<Min=25</Min>
<Max>25</Max>
</RF=>
«/Classifier>
- <Segmentation>
<PCAComponents=6</PCAComponents>
<SpatialRadius>10</SpatialRadius>
<RangeRadius=0.65</RangeRadius>
<MinSize=10</MinSize>

<MinCropArea=20</MinCropArea= —
</Segmentation>
<f/Parameters>
<f/Metadata=
. ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019 : S A
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Let’s explore the crop mask products

- <CropMask xmlns:xsi="http:,_ljwww.ws.org/2(]Ul/XHLSchema—instance“}

- «<ConfusionMatrix>
- «Referencelabels> —
<RowlLabel=0</RowlLabel=
<RowlLabel=1</RowlLabel=
</Referencelabels=
- <ProducedLabels>
<ColumnLabel=0</ColumnLabel=
<ColumnLabel=1</ColumnLabel=
</ProducedLabels=
- «Data>

" cRow> = Confusion matrix

<Column=7822</Column=
<Column=90</Column=
</Row =
- <Row>
<Column=212</Column=
<Column=21596</Column=
</Row = —
</Data=
</ ConfusionMatrix=
- <QualityMetrics>
<Precision class="0"=0.973612</Precision=
«<Recall class="0"=0.988625</Recall>
«<F-score class="0"=0.981061</F-score=
<Precision class="1"=0.99585</Precision=
«<Recall class="1"=0.990279</Recall>
«<F-score class="1"=0.993057 </F-score=
<Kappa=0.974118</Kappa>
<Accuracy>0.989838 </Accuracy>
</QualityMetrics>
</CropMask=

ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019
N 4= = = =11 S = E B2 1] = 2=

" |

Accuracy metrics:

- Precision, Recall
and F-Score of
the individual
classes

- Overall Accuracy
and Kappa of the
classification

European Space Agency



To go further

» Display the different crop masks corresponding to the different monitoring periods
» Compare them visually and in terms of Overall Accuracy

Overall accuracy - RF supervised
1
E—
0.4 ¥ )
===Argentina
== |gium
0.8 =dr=Burkina Faso
—d=—_hina
0,7 Framoe
== Madagascar
0.6 e B T D
—=—FRusiia
——"*%auth Africa
0.5 i
Ukraine
0.4
A fifut LY 128
. ESA Advanced Training in Land RS - Louvain-la-Neuve (Belgium) - 16-20 Sept. 2019 P e s
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Let’s explore the crop type products

Q I4b - File Manager

Fle Edit View Go Help We processed

@ % 4w | @] mnyarchivewallonia_subset/laby @ already 2 crop type
' maps: end of May
and end of August

Name
7™ S2AGRI_L4B_PRD_S2 20190911T160472 V20180304 20180531

W/ _V20180304_20180806

DEVICES

([ File System 4.1 kB folder

4.1 kB folder

PLACES {£7) S2AGRI_L4B_PRD_S2_20190911T1900

@ ltcstudent

1 Q S2AGRI_L4B_PRD_S2_20190911T160402_V20180304_20180531 - File Manager e B e

File Edit View Go Help

[ nnt/archive/wallonia_subset/|4b/S2AGRI_L4B_PRD_S2_20190911T160402_V20180304_20180531/ (&

—

] DEVICES Name ¥ | Size Type

The same structure as | s | B2xom 43k folder
PLACES @ LEGACY_DATA 4.1 kB folder

4.1 kB folder

3.5 kB XML document

the crop mask L i | B

@ Desktop |@| S2AGRI_L4B_MTD_v20180304_20180531.xml

@ S2AGRI_L4B_PVI_V20180304_20180531.jpg 73.1 kB JPEG image

Documents
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Let’s explore the crop type products

» On QGIS: Add a crop type product: /mnt/archive/wallonia_subset/I4b/*/TILES/*/IMG_DATA/

Open a GDAL Supported Raster Data Source AR
d J
1 7 4] 14b S2AGRI_L4B_PRD_S52_20190911T160402_ V20180304 20180531 TILES S2AGRI_L4B_W20180304_20180531_T31UFS IMG_DATA [ 7
g
i | Places | Name * Size Modified |
=
] Q, search S2AGRI_L4B_CT V20180304 20180531 T31UFS.TIF 3.5 MB Wednesday
1 |<® Recently U... BN S2AGRI_L4B_RAW V20180304 20180531 _T31UFS.TIF 4.6 MB Wednesday
ltcstudent

» Apply the predefined symbology to the crop type map:
/mnt/upload2/trainme/DATA/sessions/4_croptype/qmI/I -

o manssimanes g g FTTRINIE T TRIN TN ']

-

« La yer properties il Load layer properties from style file [T I
o Style Load Style ”  J | mnt | upload2 | trainme | DATA | sessions @ 4_croptype | qml -
° Upload qml Style Places | Name * | Size | Modified |
| Q) search 7 cropMaskstyle.qml 1.1 kB 01:07
&) Recently U... F4 cropTypeStyle.gml 2.5kB 01:20
|
{ [ ltcstudent
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Let’s explore the crop type products

» Explore the layer

Wi Applications | / QGIS 2.14.9-Essen - [SNAP] No items

[ - 11:05 || o Itestudent

@ QGIS 2.14.9-Essen a3

Project Edit View Layer Settings Plugins Vector Raster Database Help

DEEBRBLR | AVSDL2LAHDPD LA | & E !
el fe v v @@ BN

Layers Panel ® [
8 e T & ~>F @0

S2AGRI 14B CT V20180304 20180531 T...

W o data
No crop
Spelt
Flax (linseed) for seeds
W Grassland (temporary)
Lucerne (alfalfa)
[ sugar beet
Maize (for livestock)
B common wheat (winter)
M Barley (winter)
B other fodder
M Potato (non-early)
M Potato (for starch)
[ peas
B other vegetables
Rapeseed (winter)
B Green beans
Endive
[ carrots (non-early) (fresh consumption)
| B Fruit crops (multi-year) (low stem)

B8 FNAN

<«

— Chicory
02 » (] ' S2AGRI L4A MCMFLG V20180304 20180...
Coordinate 596176,5624549 % Scale 1:267,160 ¥ | Rotation | 0.0 : (¥ Render @EPSG:32631 Q
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To go further

» Display the 2 crop type maps: end of May and end of August
» Compare them visually and in terms of Overall Accuracy
» Check the F-Score of the main crop types
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