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Editorial
This is the fourth issue of the CANDELA
Newsletter with main updates of the
work done by the consortium during
months up to March 2020.

If you want to get previous
newsletters these are all available in
the project website:
http://candela-h2020.eu/newsletter

The current issue contains several
technical articles as well focusing on
the following topics: Use of Deep
Learning, System Architecture Design
and Operational Scenarios, Validation
Process in CANDELA project.

For further information please look
at our website and follow us on social
networks:

Finally, it includes the second part of
the team presentation of the following
companies IRIT, SmallGIS, TerraNIS, and
a list of past and future events.

@CANDELA_h2020
Candela Project
CANDELA PROJECT

Overview & Updates
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.
The 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.

WP1

Big Data Shift for EO Users

WP2

EO Data Analytics

WP3

Demonstrator Implementation

WP4

Dissemination, Communication &
Exploitation

WP5

Project Management &
Coordination

All deliverables are public, and you can
During last month’s we have produced
numerous deliverables in different work find them on our website:
packages:
http://candela-h2020.eu/deliverables
CANDELA is a platform that uses
Copernicus data and brings together
all those who use, create and interpret
geodata.
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Deep Learning in CANDELA
Thales Alenia Space France has taken
advantage of the recent popularity of
artificial intelligence and the wealth of
free and open access Copernicus data
to develop an unsupervised neural
network change detection application
on optical time series. Since this tool
provides generic changes, many use
cases can benefit it in order to save
time, effort and budget.

the distance metric between images
in this new space in order to generate
change detection maps.
The resulting change maps are GeoTiff
rasters with the same size and georeference as images on which they
have been calculated. Pixel values of
the resulting maps range between 0
and 1 and represent the probability
that a change has occurred between
the acquisitions of the two images
considerate.

This application is composed of three
modules, see figure below. The first
one, named Jpeg2Tiff, consists in
transforming and preprocessing each
Sentinel-2 data product in a single
GeoTiff image with the bands of
interest. The second module, named
ExtractInfo, sorts images according
to their geographic scene coordinates
and in chronological order to compute
the change detection maps on each
time-consecutive images. And the
last module, named ChangeDetect,
transforms images into a more
representative feature space thanks to
neural network model, and calculates

The neural network model used in the
third module has been learned thanks
to an autoencoders. An autoencoder
consists in two sub-networks, the first
one is used to compress the input data
into a fixed-length representation, while
the second one tries to decompress
this representation in order to obtain
the initial data back. Thus, the decoder
network learns to reconstruct the input
image from a reduced representation,
forcing the encoder network to capture
the main features of the image and
discarding the noise.

ExtractInfo

Jpeg2Tiﬀ

S2 geoTiﬀ
images

S2 data products

ChangeDetect

geoTiﬀ change detection
maps

S2 geoTiﬀ
time-series

Figure 1 : Optical change detection pipeline
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Figure 2 : Comparison of change detection ground truth (left)
nd result obtained by change detection tool (right).
Change levels; violet: low, orange: middle, yellow: high

This optical change detection tool was
applied to a region of interest near
Bordeaux in France that had been
affected by frost few years. Two optical
Sentinel-2 Level-2 (atmospherically
corrected) data products with low cloud
cover on the region of interest were
used for the analysis. One acquired
during 19th April (before the frost) and
the other on 29th April (after the frost).

The figure below shows that results
generated by the optical change
detection tool are very similar to the
ground truth created by TerraNIS.

Another change detection map has
also been generated by calculating
the distance metric between the two
original Sentinel-2 Level-2 images
without transforming them into more
representative feature space in order
A member from TerraNIS has created a
to appreciate the importance of the
change level ground truth by attributing feature space. As a result, the feature
values between 1 and 3 from low to
space calculated by the neural network
high change on an area of 254 parcels
model has allowed increasing the
from the Sentinel-2 Level-2 images
correlation coefficient rate from 0.56 to
mentioned before. To do this at parcel
0.80.
level, he used a dataset of parcels from
the French Parcel Registration System.
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System Architecture Design and Operational Scenarios
The CANDELA platform architecture is
composed of different layers:
•

Infrastructure as a Service layer
(IaaS), relying on CREODIAS
infrastructure;

•

Component layers, composed of
off-the-shelf components as well as
CANDELA dedicated components;

•

Platform as a Service layer (PaaS);

•

CANDELA services built on top of
the components.

If we focus on the components and
services layers, we can show how
these components interact together

to provide value-added services to the
users.
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The main user interface for CANDELA
is Jupyter Lab where the user has a
private workspace to store code and
data. In this development environment,
we provide public examples ono how
to interact with the different services
from the platform. In this public space,
users can share data in a specific shared
folder. We also provide specific libraries
allowing our users an easier use of the
different services.
One of the main advantages of Candela
is that the platform runs on the
CloudFerro infrastructure that also runs
1
CREODIAS which hosts all Copernicus
products. This proximity allows the
user to have direct access to earth
observation products.
All the algorithms provided by our
partners in CANDELA, such as change
detection, are available as WPS
services. These services are managed
by the Geoserver component. It allows
to access and run these algorithms
through an OGC WPS standard.
The KDD component is an active
learning interactive classification tool
that works with data generated from
the DMG processes. They are modules
of the Data Mining tool developed by
DLR.
The results of analyses performed
on the platform can be ingested in
a postgres database and accessed
using semantic queries through the
SemSearch web application.
1
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https://creodias.eu

Resources needed by the platform
depends a lot on the number of
simultaneous users and on the number
of services launched in parallel by
each user. To solve this problem, we
have deployed a set of components
to monitor and adapt the size of
the Candela Cluster. The influx data
products are used to monitor the state
of the platform:
•

One telegraf component runs on
each computing node gathers
metrics and sends them to influxDB

•

The influx database store series of
metrics for each node

•

Grafana is used to request the
database and display dashboards to
the platform administrators

•

Kapacitor allows describing rules
that trigger an action when specific
conditions are met.

In kapacitor, we have defined two main
rules that trigger an action when the
platform is overloaded or when a node
is idle. These actions correspond to
the two endpoints proposed by the
scalability webserver. This component
depending on the request received
from kapacitor will:
•

Create a new virtual machine using
CloudFerro OpenStack API and
connect it to the Kubernetes cluster

•

Disconnect the node from the
Kubernetes cluster and delete the
virtual machine.

Validation Process in CANDELA
Besides developing CANDELA tools, the
validation process is also an important
part of the project. It allows to catch
potential errors and make necessary
changes in the software at the stage
when it does not affect significantly
project costs. At the beginning of
the project, four so-called use-case
scenarios were prepared:
•

Urban Expansion and Agriculture
(described by Terranis),

•

Change Detection in Vineyards - The
effects of natural hazards estimation
(described by Terranis),

•

Abrupt natural disasters (described
by SmallGIS),

•

Forest health monitoring (described
by SmallGIS).

The validation process consists of
checking the algorithms and the
CANDELA platform in many ways,
basing on the previously mentioned
use-cases. This includes component,
integration, system, usability and
performance testing. Each of these
testing factors has different objectives
and validation methods.

7

An example of usability testing can be
analysis of the following User story:

Using these scenarios, we will try to
solve the problem of Chief Forester.

“There was a windbreak in one of the
State Forest. The Chief forester needs
information which regions of the forest
were most damaged in order to send
heavy equipment there. This will allow
obtaining the damaged wood in the
quickest possible time and in the greatest
amount, without having to transport the
equipment between parcels.”

Each process starts with the preparation
of input data. Using CREODIAS tools
we search for Sentinel 1 and Sentinel 2
images in the dates we interfere, one
before and one after the windbreak.

Knowing the User’s needs and the
information he wants to obtain, we can
look at the scenarios envisaged on the
CANDELA platform:
●
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Change detection Scenarios
»

Change detection on optical
images

»

Change detection on SAR
images

●

Data fusion and data mining
scenarios

●

Semantic search Scenarios

The next step is to use Change
detection components. The result is
a raster parameterized map of the
detected changes. But this is not
complete information. We want to know
on which forest parcel the changes are
the most significant.
We can use data fusion and data
mining tools to gather and combine
information from Sentinel -1 and
Sentinel -2 images to determine the
land use and land cover. Thanks to this
we are able to identify forest areas.

A multi-sensor and a multi-temporal data set for the first scenario: (top - from left to right) a quick-look view
of the first Sentinel-2 image from July 30, 2017 and the classification map, and a quick-look view of the
second Sentinel-2 image from Sept. 28, 2017 and the classification map; (bottom - from left to right) a quicklook view of the first Sentinel-1 image from Jul. 30, 2017 and the classification map, and a quick-look view of
the second Sentinel-1 image from Aug. 29, 2017 and the classification map.

Finally, having results from other
components, we use the Semantic
Search tool. It combines data from
other tools and user data. It allows us
to create inquiries about land parcels.
As a result, we are able to compare
the CD results from SAR and optical
images and identify the forest parcels
where the most damage to the forest
area occurs. Thanks to this information
the Forester knows where to send the
heavy equipment first.
The presented example allows us to
check whether the created tools meet
the needs of users and illustrates the
data movement between components.
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Sentinel-2 Image before and after windthrown
•
•

Place: Toruń (Poland)
Dates: 30 July 2017 and 29 September 2017

Achieved Work: TAS FR validation

band=’02,03,04,08’
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band=’02,03,04,05’

Members Team Presentation (Part 2)
INSTITUT DE RECHERCHE EN INFORMATIQUE DE TOULOUSE
France www.irit.fr/
Created in 1990, IRIT (the laboratory in
Computer Science of Toulouse) is one
of the main French research centres in
Computer Science with 700 members
(among which 272 researchers and faculty
members, 204 Ph.D. students, 50 post-docs,
32 engineers and administrative staff).
IRIT is supervised by 5 academics
institutions: CNRS (Centre National de
la Recherche Scientifique), INP (Institut
National Polytechnique de Toulouse),
and the 3 universities in Toulouse: UT3
(Université Toulouse 3 Paul Sabatier),
UT1 (Université Toulouse 1 Capitole) and
UT2J (Université Toulouse Jean Jaurès).
Research at IRIT covers most of the issues
and domains in Computer and Information

Science, from system design, security,
formal checking, software engineering to
networks, computer vision, image analysis,
multimedia management, human-system
interaction, data science, machine learning
and AI.
Strategical applications area includes
Health, autonomy and care; smart cities
and IoT; applications in aeronautics, space
and transportation; social media, digital
social ecosystems; heritage and people
safety. Irit has benefitted from many
contractual partnerships with companies
and institutional partners, through national
and European joint projects (annual
average of 100 funding contracts).

SmallGIS
Poland www.smallgis.pl
SmallGIS Ltd. belongs to SME sector. The
Company specializes in developing GIS
software, mostly in ESRI environment
and OGC standards, Remote Sensing and
GIS add-value services. The team consists
of well-educated and high-qualified
specialists in geoinformatics, programmers,
GIS experts, Remote Sensing specialists
and project managers. In 2016 the number
of employees reaches the level of 50
persons.

All GIS mapping applications and products
ensure high efficiency managing of a huge
collection of geodatabases as well as
satellite images.

The company also concentrates on
researches and development tasks inside
the R&D department and collaboration
with R&D universities & institutions. By this
activity developing unique and innovative
add value services for polish users.
SmallGIS has a strong position in the
The company has 10 years of experience
Forestry and administrative sector in
in desktop as well as server and mobile
Poland. This is done because of providing
platforms developing in various scales from a good service and strategically software
one position to full-enterprise systems.
dedicated to his users.
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TerraNIS
France www.terranis.fr

TerraNIS SAS is a small company,
created in March 2014 and located near
Toulouse – France. TerraNIS designs and
delivers geoinformation services, based
on Earth Observation, to local and
regional customers, specifically in the
field of agriculture and environment.
TerraNIS operates and sells worldwide
the Pixagri and OEnoview services,
respectively dedicated to precision
farming and precision viticulture.
TerraNIS is also operating the TerraMAP
service in the land management
domain, which is dedicated to local
authorities in order to support them
for setup and the monitoring of urban
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planning policies.
Last but not least, TerraNIS is
the founder and the operator of
EUGENIUSTM. The EUGENIUSTM
initiative (which stands for European
Group of Enterprises for a Network
of Information using Space) aims at
creating a network of SMEs distributed
across the different European regions
in order to deliver geo-information
services in the regions where they are
located. To do so, these partners are
using the same technical platform which
is put at their disposal by TerraNIS
under a specific licensing agreement.

Past Events
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Upcoming Events

ISESS 2020

EGU GENERAL ASSEMBLY 2020

Wageningen, Netherlands | 05/feb/2020

Vienna, Austria | 03/may/2020

ISESS, the International Symposium on
Environmental Software Systems, was initiated in
1995 as a forum to present and discuss research
fundamentals and state-of-the-art applications in
environmental informatics. Over the years, it has
also evolved into an important networking event
for academics and industry experts, specializing
in software engineering, data science and
environmental sciences.

The General Assembly 2020 of the European
Geosciences Union.
www.egu2020.eu

Our partners have presented the project and
prepare the presentation about Unsupervised
Learning of Robust Representations for Change
Detection on Sentinel-2 Earth Observation
Images”. Additionally, the current event is was the
opportunity to establish contacts with possible
stakeholders and promote the project between
different communities.

IGARSS 2020
Hawaii, USA | 19/july/2020

2020 IEEE International Geoscience and Remote
Sensing Symposium.
www.igarss2020.org

At this moment, three papers have been accepted for oral presentation with
the following titles:
●

‘CANDELA: A CLOUD PLATFORM FOR COPERNICUS EARTH
OBSERVATION DATA ANALYTICS’

●

‘DATA MINING ON THE CANDELA CLOUD PLATFORM’

●

‘AN APPROACH FOR INTEGRATING EARTH OBSERVATION, CHANGE
DETECTION AND CONTEXTUAL DATA FOR SEMANTIC SEARCH’

More detailed information will be included on our website, and also reported
in the next Newsletter.

Important note: both events are under discussion
due to the coronavirus outbreak
2
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