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History Eesa

First countrywide application of land classification based on satellite EO
In 1970s

Regular updates of general classification

Applications in agriculture, forestry and natural disasters

First activation of The International Charter Space and Major Disasters
Involvement in Copernicus activities

Copernicus Masters winner

Joining the European Space Agency stimulated R&D
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Sinergise

/5 FTE — Geospatial and Cloud SW

| | ( ) sentinelhub
Commercial products — Sentinel Hub

Open-source tools for machine learning — eo-learn

Open-source web applications — EO Browser
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Open EO data - Sentinel-1, Sentinel-2, Landsat, etc.

() sentinelhub

_WMTS 3
m Web / Mobilgn_apps

’ i _'}".'“ /‘
Gl
Desktop (QGIS, ArcGIS...)

Commercial EO data — WorldWind, GeokEye,...

Aerial imagery (drone, plane)

21 path_suk feopatches_small/' if use_smaller patches slse './scpatches_large/

HBos| children=( Inthecgress valee=0, Bax=9}, ETHLivalue="'}})

S R NGy R

Machine learning Scripting (Python, R, ENVL...)
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(x N 5) Identify Results
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®-lab

ROI (Down)Load Cloud Detection/ NDWI Feature NDWI
definition Satellite Imagery Cloud Masking Extraction Thresholding

& eo-learn

Vectorize Water

Save Results -

Local/External source

Funded by the H2020
Framework Programme
of the European Union

https://github.com/sentinel-hub/eo-learn

Predicted Confusion Matrix
‘_;' ," n‘ S "\;" Fg 4 L I - - .-<m—a...vv<. i 3 -
N, &
DATA MASK VECTOR DATA_TIMELESS MASK_TIMELESS VECTOR_TIMELESS 1 )

e.g. NDVI e.g. CLOUD e.g. SuperPixels e.g. DEM e.g. LULC map e.g. LULC map




University of Ljubljana, Faculty of Civil and Geodetic

Engineering

Research and Education

' ' : : : University of Ljubljana
Offering courses in remote sensing and geoinfromatics > ¢

12 FTE

Data integration — from UAV to satellite

=
22—

Applications — agriculture, forestry, urban, natural disasters
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Automatic system for satellite-based drought

monitoring

Satellite and | ([ ) ! 1 [ )
atellite an .
Data analysis for Prototype system

ground data Data modeling for
. d ht patt . for d ht
collection and [> rous p.a. erns [:> drought detection E> or .roug
. recognition monitoring
L synchronization )

- model for
L satellite drought
\"f ' data detection
'.":-:“,‘.. ... SLOVENIA ‘vf;;f
satellite ground e o
data data . . .
collection of data points patterns recognition
\ J U p with selected attributes for drought detection
(vegetation indexes, labels,
weather data, auxiliary

information : -
) automatically derived

drought map
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ADRIATIC o T o ' il : buld up, rocks or water
SEA -3 4= B i :

days with drought

5 35
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Grassland monitoring

Usefulness of Sentinel-1 and Sentinel-2 data on the separation of
Intensive and extensive grasslands

Analysis of time series with machine learning

Define the procedure for annual checks (monitoring) of grassland in
Slovenia
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Grassland monitoring
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Grassland monitoring

Travi$éni habitatni tipi
Datum 1. ko3nje 2018

LEGENDA

B pred 2018-05-01

med 2018-05-01 in 2018-05-21
I med 2018-05-21in 2018-05-31
0 med 2018-05-31 in 2018-06-10
B ed 2018-06-10in 2018-06-20
Bl mcd 20180620in 201806 30
Bl 50201806-30

20 40 km

M:

LIFE integrirani projekt za okreplieno upravljanje
Nature 2000 v Sloveniji {LIFE17 IPE/SI/000011)
B ; ) ) . 3 sofinancirajo Evropska unija preko programa LIFE,
> . i e i "‘ o =8 ; . iy A Ministrstvo za okolje in prostor ter partnerji. Ta
; yo ) N 2, vsebina ne odraza nujna mnenja Evrapske unije.

\ \
&N © 2020 ZRC SAZU in ULFGG
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Research Centre of the Slovenian Academy of  @esa

Sciences and Arts

15 FTE /"‘\
Basic research and application Q‘." ZRC SAZU

Automatic processing, data fusion, deep learning,
change detection, spatial analyses and modelling,
lidar data processing and visualization
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: V orthorectified

_ ? Worl dView-2, 2 m aerial ortophoto,

| Geometric
corrections

automatic and
W fast processing
chain for optical
e satellite data
%? ¥ subpixel
| accuracy of
orthoimages
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Fully automatic LC classification with ANN

building

other constructed area
bare soil

screes

surface water

trees

bushes

dwarfshrubs
herbaceous vegetation

remote sensing data
(satellite, aerial, ALS)

ASLAN |

(Advanced

Land cover
ANalysis)

r — application dependent

. <+— classification scheme
training samples
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Drought User Service - DroughtWatch

 satellite data
« data from observers

 harmonised methods for
the whole region

e more detalled methods
for specific countries

English

Interreg

Danube Transnational Prograi
DriDanube

TIME SERIES  STATIC PRODUCTS

i BO

ASCAT Soil Water Index [SWI) anomalies.

WB ®

Surface water balance assessed with simulation
using numerical weather prediction (NWP) model.

NDVI BO
Normalized Difference Vegetation Index [NDVI)

anomalies.

decadal

Vegetation Condition BO

Relative vegetation condition based on MODIS
Sensor.

Drought impact assessment BO

Estimated drought impacts on main crop yield
based on national reporting networks.

Yield prediction ®©

) Yield prediction for most commonly cultivated crops
on the level of NUTS3 regions.
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Space-S| NEMO-HD @esa

Multispectral & video

Orbit SSO 535 km
Dimensions 38 x 57 x 57 cm
Mass 60,18 kg

Apperture 155 mm

HR GSD 2,8 m / SWOT 10 km

Main payload operating
modes

Secondary payload GSD 40 m

Secondary payload LR video

— 0 - 2



NEMO-HD launch 3.sep.2020 @ eSa

521 km

15 955 km

arlanespace
NI
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Mobile S/X/Ka band Groundstation @ eSa
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Mobile ground station @ cSa
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NEMO-HD payloads




Sentinel-2



Nemo-HD Video from Space
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Nemo-HD Video from Space
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Services

Systems

N

L </
)
&%
L)
%?
Satellite Agriculture and
Technologies Forestry

R
/'

Ground Station
Systems

Environment and
Water Bodies

Satellite Data
Processing
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Nemo-HD Video from Space
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Nemo-HD Video from Space
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Nemo-HD is an Agile Multi-payload Satellite for River Basin
Scanning @esa
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Satellite
Technology
Challenge

{
§ f
. 3,
enna.- biaw. ™A
e 0\

River Basin
Scanning S e e
Modes b

- ] 4+ == et T = = PRl = =t EEe WY L + — N » THE EUROPEAN SPACE AGENCY



Eesa

Soca River Discharge
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Bled - Zagreb
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ava - Danube

Sremska Mitrovica to Belgrade
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& Qesa

corridors at different levels

Macro Mezzo Micro
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SENTINEL satellite data

NEMO-HD satellite data

DOF, drones, on-ground
sensors
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