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Candela Overview
CANDELA kicked off in May 2018 and
its a 30 months research and innovation
project financed by the European
Commission under the H2020 Research
and Innovation Programme in the topic
of Earth Observation (EO).
CANDELA project aims at building a
platform to offer key building blocks

and services which enable Copernicus
data users to quickly and easily use,
operate and explore the data available.
Th project focuses on bridging the gap
between the great wealth of European
Earth Observation expertise and the
big data domain which present specific,
exciting and new challenges for the
Copernicus community.

Editorial
It is our pleasure to present you
the second issue of the CANDELA
Newsletter with information of the
work done by the consortium during
these months.

All Newsletters are available
in the project website
http://www.candela-h2020.eu/, for
further information please take a look
at our website and social network
profiles on Twitter and LinkedIn.

This issue contains reference scenarios
and detailed information about Data
Science Workflows of CANDELA project.
Also, we want to share material related
to 3rd Consortium Meeting held on 9th
of April 2019 in Toulouse (France). As
usual, information about upcoming and
past events is also included.

Reference Scenarios
CANDELA partners will design,
implement and validate scalable EO
data analytics to process large amounts
of data. These algorithms will be
implemented on CANDELA platform,
Urban Expansion
and Agriculture
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Change Detection
in Vineyards

which has access to Copernicus data,
and will be applied at regional and
national level thanks to the following
use cases:

Abrupt Natural
Disasters

Forest Health
Monitoring

Candela III Consortium Meeting in Toulouse
Third Consortium Meeting
Toulouse, France.
Tuesday, April 9, 2018

The third consortium meeting
of the CANDELA project took
place on 9th and 10th April
2019 in Toulouse (France) in the
premises of TerraNIS France. It
coincided with the project’s 12
month and brought together
all CANDELA partners. Project
partners presented progress
made in CANDELA project
and other fruitful discussions
took place over busy two-day
meeting.

This meeting was a good
opportunity for partners to
share and discuss about actual
status of the project, to share
their progress made and to
work on technical details and
to define the next actions
in the work plan. A special
focus has been placed
to refine CANDELA use
cases. These kinds of
face-to-face discussions
ensured that all partners
are aligned with the
CANDELA’s objectives
and help synchronize
activities.
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Data Science Workflows for the Project
Recently, in Earth observation (EO)
a new chain paradigm has been
introduced, namely Data Science
Workflow. This paradigm defines
the entire chain “data-informationknowledge-semantic-value” (see Figure
1 for “data-information-knowledge”
chain and Figure 2 for “datainformation-knowledge-semantic-value”
chain) or and deals with a meaningful
EO content extraction, i.e. the semantic
and knowledge aspects.
Today’s EO paradigms and technologies
are largely domain-oriented and have
to support the communication outlined
above.
Currently, “classic” existing systems/
platforms are usually batch-oriented
but with the CANDELA platform this
paradigm was “moved” to interactive
systems (e.g., supporting active
learning).
The objective of this paradigm is the
Data Model Generation
component

Data Base Management
System component

Load and ingest EO
images together with
their metadata
Extract and tile the
images into patches
Step 1

knowledge extraction of meaningful
information that characterized the
Earth’s surface. We can divide the
processing into two parts:
•

The first part is an automated
batch process to manage the
satellite image product files, i.e.
to extract the relevant metadata
and to select and to extract the
optimal primitive descriptor that
characterized the image data. This
operation is done at patch level and
the extracted information is store
into a data base (see Figure 1).

•

The second part is an interactive
process based on machine learning.
The extracted information is
transformed, with the help of the
user, into semantic labels attached
to each path. The process is a
combination of querying, browsing,
and active learning (see Figure 2).

Image search component

Multi-knowledge and
querying component

Automatically ingest
all given information
into the data base

Visual exploration of
the content of the data
base by giving positive
and negative examples

Visual inspection of the
EO image content and
categories that can be
extracted

Step 2

Step 3

Output

Figure 1. The signal-information logic scheme: chain -> data–information–knowledge.
Data Model
Generation
component

Data Base
Management System
component

Load and ingest
EO images
together with their
metadata
Extract and tile
the images into
patches

Step 1

Image search
component

Semantic annotation
component

Automatically
ingest all given
information into
the data base

Search for the
same content
for the purpose
of grouping and
annotation

The content /
classified category
is semantically
annotated and
saved into the
data base

Semantic
catalogue,
dynamically
updated during
each classification
process

Step 2

Step 3

Step 4

Output

Figure 2. The signal-information logic scheme: chain -> data–information–knowledge–semantic-value.
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Our area of interest, provided by
SmallGIS, mainly covers the area
affected in 2017 by windstorms near
the Bory Tucholskie National Park in
Poland.
In the field of remote sensing, they
are many satellites for different
applications. For the purpose of our
CANDELA, we chose Sentinel-1, a
C-band SAR instrument and from
Sentinel-2, a 13-band multispectral
imager. Besides these Copernicus data,
if needed, also third-party very high
resolution EO images can be included
(e.g., from TerraSAR-X, GeoEye,
Pléiades, etc.) in the data mining
component of the CANDELA. Figure 3,
the area of interest was cut from the
Sentinel-1 and Sentinel-2 images using
the SNAP ESA Sentinel toolbox.

Figure 3. The projection of the Sentinel-1 and
Sentinel-2 images covering the area of interest.

Following the logic scheme (see
Figure 1 and 2) the results of the
interactive learning are showed
in Figure 4 as classification maps
and statistical analytics. This figure

shows the semantic categories
that can be extracted by the data
mining component and also the
complementarity between Sentinel-1
and Sentinel-2 acquired in the same
date July 30, 2017. While Figure 5 shows
the differences between the semantics
categories associated to each patch of
the same type of sensor (in this case
Sentienl-1 one image acquired on July
30, 2017 and September 28, 2017).
Analyzing the two pie charts, category
by category is possible to detect
changes that appears between July
30 and September 28, 2019. From this
figure, we can also see the type of area:
it’s an area with lots of vegetation or
agriculture or it’s a built-up area.

Agricultural land

Forest

Agricultural land and Forest

Inhabited builf-up areas

Clouds

Lakes

Figure 4. A multi-sensor data set: a) Sentinel-2 quicklook image–top left side and the classification map–top
right side; b) Sentinel-1 quick-look image–bottom left
and the classification map–bottom right.
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Figure 5. Quantitative analysis of the semantic
categories that are extracted from the area of interest
using Sentinel-1 image acquired on July 30, 2017 and
Sentinel-1 image acquired on September 28, 2017.

6

Members Team Presentatation (Part 1)
Atos (Spain)

Atos is a global leader in digital
transformation with approximately
120,000 employees in 73 countries
and annual revenue of around € 12
billion. The European number one in Big
Data, Cybersecurity, High Performance
Computing and Digital Workplace,
The Group provides Cloud services,
Infrastructure & Data Management,
Business & Platform solutions, as
well as transactional services through

Worldline, the European leader in the
payment industry. With its cuttingedge technologies, digital expertise
and industry knowledge, Atos
supports the digital transformation
of its clients across various business
sectors: Defense, Financial Services,
Health, Manufacturing, Media,
Energy & Utilities, Public sector,
Retail, Telecommunications and
Transportation.

Thales Alenia Space (Italy)

Thales Alenia Space (TAS), a joint
Copernicus program, Meteosat third
venture between Thales (67%) and
generation and the PUMA program,
Leonardo (33%), is a key European
providing meterological stations in
player in space telecommunications,
46 African countries.
navigation, Earth observation,
• Altimetry instrument for ocean
exploration and orbital infrastructures.
and inland water bodies level
TAS also teams up with Telespazio to
measurement (TAS is number one
form the parent companies’ “Space
worldwide)
Alliance”, which offer a complete range • Defense with major programs such as
of services and solutions. TAS posted
the French Syracuse (I, II and III) and
consolidated revenues of about 2.4
the Italian (Sicral) telecommunication
billion in 2016 and has 7,980 employees
satellites; and in very-high-resolution
in nine countries. The company is deeply
instruments on French intelligence
involved in:
satellites (Helios, Pleiades, CSO
families) , COSMO-SkyMed (Italy) and
• Environmental projects based on
SAR-Lupe (Germany).
Earth Observation such as the
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Deutsches Zentrum Fuer Luft - Und Raumfahrt Ev
(Germany)

The German Aerospace Center (DLR)
is the national aeronautics and space
research centre of the Federal Republic
of Germany. Its extensive research
and development work in aeronautics,
space, energy, transport, security and
digitalization is integrated into national
and international cooperative ventures.
In addition to its own research, as
Germany’s space agency, DLR has been
given responsibility by the federal
government for the planning and
implementation of the German space
programme.
DLR is also the umbrella organization for
the nation’s largest project management
agency. DLR has approximately 8000
employees at 20 locations in Germany.
DLR’s research portfolio ranges
from fundamental research to the

development of products for tomorrow.
The Remote Sensing Technology Institute
(IMF) is an institute of DLR mainly located
at Oberpfaffenhofen (near Munich).
Research and development activities
at IMF are dedicated to remote sensing
technology. Algorithms and methods
are developed to configure processors
that extract relevant geoinformation
from remote sensing data. Operational
processors are the prerequisite for
optimal utilization of modern sensor
systems for advanced scientific
purposes and numerous applications.
IMF focuses on remote sensing with
Synthetic Aperture Radar (SAR), imaging
with optical sensors, and atmospheric
spectrometry.

CloudFerro Sp. z o.o. (Poland)

CloudFerro sp. z o.o. is a Polish
technological company that was
established in 2015 by Maciej
Krzyżanowski, Stanisław Dałek and Michał
Kasprzak. Based on their experience and
access to modern technology, the trio
decided to form a startup that would
offer Big Data processing solutions to the
European market based on cloud services
and dedicated servers.
CloudFerro team began to provide cloud
services in 2012 under the 24admins
logo. In 2015 this growing activity was
transformed into dedicated company
(CloudFerro Sp z o.o.) and its initial team
was joined by experienced business
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developers and managers.
CloudFerro provides public and private
cloud and dedicated server services for
businesses, public institutions and other
IT operators. CloudFerro services are
based on a consistent model of cloud and
servers that utilizes OpenStack - an open
source cloud and virtualization platform.
CloudFerro products include:
• Private clouds based on the
OpenStack framework
• The specialized public cloud for Earth
Observation data processing - EO
Cloud & CREODIAS
• Dedicated bare metal servers

Past Events
Big Data from Space (BiDS’19)
Munich, Germany | 19-21/feb/2019

The BiDS’19 Conference is co-organised by the European Space Agency
(ESA), the Joint Research Centre (JRC) of the European Commission, and
the European Union Satellite Centre (SatCen). It is hosted by the German
Aerospace Center (DLR) in Munich, one of the key European cities with
numerous activities focused on space and aerospace developments and
applications. The proceedings of this event consist of a collection of 75 short
papers accepted for oral or poster presentation at the conference as a result
of the peer-review process by the conference programme committee. The
papers are lined up around the topics matching the oral sessions as well as the
poster session, also organized by topics.
Our consortium team led by Mihai Datcu and Octavian Dumitru have
represented CANDELA project and participated in the session” Data analytics
and AI” at Big Data from Space (BiDS’19), held in the Alte Kongresshalle
Center in Munich.

2019 Living Planet Symposium
Milan, Italy | 13-17/may/2019

Living Planet Symposium 2019 held at the MiCo Milano Congressi, in Milan,
Italy, on 13–17 May 2019. This event attracting thousands of scientists and
data users, ESA’s Living Planet Symposia are amongst the biggest Earth
observation conferences in the world. For decades now, Earth observation
has played a fundamental role in advancing our understanding of how our
planet works and how it is being affected by climate change. While the need
to continue to advance our knowledge and monitor global change remains
paramount, Earth observation has entered a new era where it is playing a
key role in a myriad of everyday applications to improve daily lives and is also
becoming increasingly relevant for the competitive business sector.
Our project was represented by Corneliu Octavian Dumitru, he participated
in one of the sessions about “AI and Data Analytics: Technologies and
Applications”. As part of the speakers, he had 15min for present his work of
“Artificial Intelligence for EO Sensor Fusion”.

Upcoming Events
IGARSS 2019, International Geoscience and
Remote Sensing Symposium
Yokokama, Japan | 28/jul/2019

Annual symposium of the IEEE Geoscience and Remote Sensing Society
(Additionally, paper from CANDELA team has been accepted)

Earth Observation Φ-week
The European Space Agency (ESA)
ESA-ESRIN, Frascati (Rome), Italy | 9-13/sep/2019

Focusing on EO Open Science and FutureEO. The Φ-week will include a
variety of events (e.g. inspiring talks, workshops, roundtables, startup pitch,
hackathons)
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