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Morning 09:00 — 12:00 CEST

09:00 — 10:00 Welcome + presentation about the working principles of openEO
10:00 — 10:15 Coffee break

10:15 — 11:00 Demonstration of Python client, R client, Webeditor and JupyterLab
11:00 — 11:15 Coffee break

11:15 - 12:00 Login Procedure, Sign-Up, Documentation, User Forum, Summary & Questions
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-> openEO Platform provides intuitive
programming libraries to process a wide
variety of Earth Observation datasets.

DATA COLLECTIONS

Below you can find a selection of our major data collections. You can also browse through all available data collections.

Sentinel-1 GRD Sentinel-2 L2A Sentinel-3 SLSTR Sentinel-5P NO2

\\‘? .- 01101
EO o
5@@ o EIEOT
o

M Search

» Collections (76)
» Processes (143)
» UDF Runtimes (2)

» Export File Formats (6)

-> Run your earth observation analysis on our
federated infrastructure!
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Why do we need openkO?Z.

The Data Management Burde

@ roct@ecsacll:~

Traditional remote sensing product
process for Sentinel-2

Allocated CPU Allocated MEM Status

Researcher identifies  Search for Sentinel 2 Download all tiles for Preprocess in 8200/ 9400 (85% S20GE/1007ACR(52%)  OMN

study area tiles in Leval 1C timespan of intarest sanoor to
Lavel 24 o )

4700/ 5600 (843 4440R/5036GR (AR OM

5200/ 5600 (3% 35RAGE/50346CGR(7T1%) OM

#6 #5  Thread1 |

Product packaging Apphy algorithms Create a subset in Resample to E

and dalivary to the subsat spaca & tima targat spatial E
resolution

Credits: H. Kristen — ESA open Science 2017

5
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How does it work?

Situation before openEO: openEQO API:

GEE Sentinel-  PROBA-V EODC WUR JRC
ug,Ter Hubisers USfI’S USfI'S users Users client 1 client 2 client 3
GEE || *T" ||GeoTrellis| | EODC WUR || ECJRC

Y Y Y l l
/ AWS / [ VITO ] <VSC_3> /WUR\ back-end 2 back-end 3 back-end 4
S3 cloud cloud DPP , J

6
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How does it work?

openEO API: openEO Platform:

client 1 client 2

client 3 Cesa Client 1 I
Adg, o .
edaggre \S openEo Cllent 2 I
Jation lay, S
er o

Platform ‘—’I Client 3 I

openeo.cloud is a combination of these 'backend' platforms

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

TEﬂm
expernmental

back-end 2 back-end 3 back-end 4

Connects to

EURO DATA CUBE

'; sentinelhub

7
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2020-10-01 2020-10-13 2020-10-25 time

bands

-> multidimensional arrays with one or more spatial

or temporal dimension
-> Data in OpenEO is represented in this way

-> Any representation of the data cube is fine
(meaning — dimensions can be switched in display)

2020-10-01

2020-10-13

2020-10-25

7167130
7166930
7166730
71686530
7166330
7166130
7165930

Il b cz ™ - I W = ] & - = EX 11

L+
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2020-10-01 2020-10-13 2020-10-25 time

i) /AN
N N 7N
V2 BTN SN
VAV RN VA RN

YAy N\ YAy \

VIR
VAN RN
Sl AN
2R N
Y | x N
i .

dimension . . .
# dimension labels resolution
name
466388 , 4bb586 , 4667806 , 4006986 , 467188
1 ® 10m
467380
7167138 , 71ee93e , 7lee/736 , 7166536 , 71663360
2 y - 10m
7166138 , 7165936
3 bands blue , green, red , nir 4 bands
4 t 2828-18-81 , 2B8286-18-13 , 2828-18-25 12-day5

-> pe careful with dimensions and your coordinate reference
system — location x,y change in different CRS

-> pe carful with changing data types of dimensions — do this
only if the backend supports it

Properties:

name

axis / number

type (spatial/temporal/bands/other)
extents or nominal dimension labels
reference system / projections
resolution

9
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blue

2020-10-01 i

2020-10-13 st

2020-10-25 etk

filter bands

Filters:

returned

* Filter temporal
« Filter bands
» Filter spatial

-> Data that satisfy the condition is

-> Datacube becomes smaller
(selection process)

bands bands
“_ oL £ ol gl
@ L] | ()]
£ £ il feadaa
] CAR S N O
_— 0 e EE ™ 4 I = = " JI 11l - e . BB Il C2 B2 SE = im I¥l * THE EUROPEAN SPACE AGENCY



-

Concepts of openEO~ Datac

96 442 62 265 240 234 96 442 62 265 240 234

117 29 308 22 36 245 117 29 308 22 36 245 Data manipU|ati0n:

82 -25 -97 -44 -28 364 apply(process = absolute()) 82 25 97 44 28 364 g abSO I u te

-87 -53 99 -46 26 259 87 53 99 46 26 259 « Kern EI S

77 32 28 49 318 296 77 32 28 49 318 296 i NeighborhOOdS

58 B0 74 204 343 336 58 60 74 204 343 336 ° Tem p (@) ral SMoot h | n g
16 22 95 368 372 329 16 22 95 368 872 329 ° Spa“al Smoothing

315 264i
294 336

270 328

434

445

564 apply_kernel()

226 459 0.2 305 349

518 496 0.2 02 0.2 406 402

543 536 0.2

514 421

4o 274 o

222 295 568 572 529

442 327

11
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Temporal Downsampling

2020-10-13 2020-10-25  time_

2020-10-01
input

bands

202010-05 2020.10-29 resample to

2020-10-05 2020-10-29

bands

Temporal Upsampling

2020-10-01 2020-10-13 2020-10-25  time_

2020-10-14  2020-10-22  2020-10-30

2020-09-28 2020-10-06

2020-09-28 2020-10-06 2020-10-14 2020-10-22 2020-10-30

bands

12
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Concepts of openEQ~ Datc'ﬁ:

Spatial Upsampling

Spatial Downsampling
2020 0-25 time

2020-10-13

2020-10-25  time_ 2020-10-01

2020-10-01 2020-10-13
input
EE g
8 3
resample to
2020-10-01 2020-10-13 2020-10-25 time
output

bands

i3
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time
< (] [ [Pl

Reduce dimension:
 Collapses one dimension and

calculates a single result
8  Reduce function (e.g. mean, max,
c . n
g min, median...)
8
=3
©
0
-bands-
40||61||56 |57
" ) n )
- o - 2 [2a][s][oo a0
X -+ - -+
|y 31||52||47 ||p48| V-
X x*-
14
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Concepts of openEQ ~ Daﬂtq_/

2020-10-13 2020-10-25 time

2020-10-01

Aggregate Spatial / Temporal:
 Groups over time or geometry and

collapses similarly to reduce to a
single outcome

bands

2. Reduce to vector cube

1. Group by geometry
Geometries
Line_1 Polygon_1 A
2%
blue 14 343 __
«» green 200 271
8
C
[3+]
0 red 143 299
nir 163 161
l \

15
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Methodology: Sentinel-1 Signal Disturbance Features

R

——— original TS
smoothed TS
reference line
99% confidence

S

Q’\

QN

tore

Rl

tpost _

ftotal

20

a0

Selective Logging Sites in the Central African Rep.

%
2

y coordinate [degrees north]

4004

o
w
i

et
w
=

3gs

380

s

16.00

16.05
x coordinate [degrees_sast]

1610

16.15

16
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30
1

/\,\ Dry grass

Green grass \/
Waler /\

o
_ : NEAR IR ) MID INFRARED ]

500 1000 1500 2000
Wavelength in nanometres

% Reflectance

Reflectance []
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-

« Po (Italy): 2 stations
* Rhein (Germany): 2 stations

) MISSISSIppI (USA): 2 stations L [ Local data [ ' openEO cloud data '
VNN —
0.9} —O— 5 Y i
T = D am
( o ) | ,
08 r \V_/' \\ /]
/O
g o7} N/ \ 7/ y
b= \/ o
3 0.6 | A f |
ool e R
Q \ £
O 05F L \ |
: \
9]
S 04f - |
g
2 0.3 - i
N
0.2+ i
0.1 i
0 1 1 1 1 1 1
JL'-/[U neal JL'-/[(; al Afr:al —kb JL'-/[U neal JL'-/[(; al Afr:al —kb
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TR s S

Issue with masking procedure &*

100

200

300

400

500

Masked Sentinel 2 standard deviation &

- R-FI T.R-FT [ OF °
] 1

Issue with spatial mean operation &

openEQ Platform

python python

paolo.filippucei openEO Platform Early Adopter & 21g

paolo filippucci openEO Platform Early Adopter

d Hi,
| wanted to extract the spatial average of a cloud-masked Sentinel-2 datacube, and | noticed several
issues. | decided to report them below for your knowledge:

Hi, I have a question regarding the calculation of the reflectance standard devia
working with spyder, but the standard deviation | obtain with the function *sd" is
| obtain by downloading them. Is there any problem with the Nal ingestion?

| paste below the code I'm using. 1. When the average is downloaded as csv file, the obtained values need to be sorted, since the time

variable is not consecutive
2. if the average is operated through the instruction datacube.aggregate_spatial(rect, lambda pixels:
[ts with both netcdf and csv, while
act, “mean”) just the csv file can

import openeo

from openeo.processes import is_nan, Which is the right function to apply sd f

O Platform

import numpy as np python

rformed externally by downloading
paolo filippucci openEQ Platform Early Adopter & 21g
d Hi I
| am trying to calculate the temporal standard deviation of the NIR reflectance from Sentinel-2, in order to

use the obtained product to create a mask. | have found two ways to do so:
The nneratinn:

limension="t")

.dimension=t")

paolo.filippucci openEQ Platform Early Adopter & 29 nove the time dimension after the calculation and
lension” operation after this one, but when | tried to 1
Hi everyone, ide:

|

I need to apply a kernel to a Sentinel-2 dataset and to mask the clouds. | applied all the operation, but it o A
seems that there is an issue on masking the dataset after the kernel application. G C;ﬁ;’

This is my code:

1e36 o 1

0.20

0.18

Month 9 MAY - 9 JUN +
Last Updated: 8 Jun 2022 20:10

Username

i

=]

stefaan.lippens Stefaan Lippens
openEO Platform Developer

jeroen.dries Jeroen Dries
openEO Platform Developer

paolo.filippucci Paolo Filippucci
openEO Platform Early Adopter

m.mohr Maitthias Mohr
openEO Platform Developer

javier.martinez JAVIER MARTI...

openEO Platform Early Adopter

Kyr Christos;Xpriatog Kyranoud...

openEO Platform Early Adopter

michele.claus Michele Claus
openEO Platform Developer

benjamin.schumacher Benja...

milutin.milenkovic Milutin Mile...

openEO Platform Early Adopter

jaapel Jaap Langemeijer
openEO Platform Early Adopter

equiros Elia Quirés
openEO Platform Early Adopter

datascience Hendrik Wagenseil
openEO Platform Early Adopter

lukas.weidenholzer Lukas Wei...

openEO Platform Developers

bryanvallejo16 Bryan Vallejo
openEO Platform Early Adopter

peterjames.zellner Peter Jame...

openEO Platform Developer

florian.lahn Florian Lahn
openEO Platform Developer

W Received ¥ Given
5 0
7 0
1 0
7 13
2 14
0 0
5 1
5 2
0 0
0 0
1 0
2 2
1 0
0 1
1 4
3 0

Topics

83 users

Replies v

38

18

18

17

11

10

filter by username

‘ | all groups =

Viewed

32

19

16

20

10

14

14

13

10

12

Read

146

129

119

162

50

76

123

57

61

39

40

46

10

70

42

Visits

18

20

14

17

10

15

14

14

19

L+

o [+l
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What is openEQO?

-> Representation of your EO Analysis Iin a

common language. The analysis can be defined In
any available client package!
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ANNEX - Documentation” [ & 0°

-> https://openeo.cloud/

Documentation:
-> o0penEO Platform: https://docs.openeo.cloud/
-> openEQO: https://lopeneo.org/documentation/1.0/

Questions?
-> Forum: forum.openeo.cloud

21
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https://openeo.cloud/
https://docs.openeo.cloud/getting-started/javascript/
https://openeo.org/documentation/1.0/
http://forum.openeo.cloud/

ANNEX - Registration

-> https://openeo.cloud/#plans

Follow the Step-by-Step Guide:

How to join OpenEO Platform as Early
Adopter (2 Steps)

TESTING PHASE

Currently, opentO Platform is only open for Early Adopters or within a free 30 day trial period.
Read more about the Early Adopters proegram on the information pagel? . Read more about the
30 day trial period on the documentation page

To express your interest in becoming an Early Adopter you need to follow 2 steps:

1. Connect an existing account to EGI check-in

2. Apply to the openEQ Platform virtual organization

The 2 steps are described in detail below.

22
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https://openeo.cloud/#plans

