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Programme & Project Management
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Vit Vozenilek

| Programme & Selection

Committe Chair

Alena Vondrakova

Programme Board

a

Dana Gronychova

Coordinator of
International Mobility

Jakub Konicek

Student support

Erasmus Mundus Joint Master

Geovisualisation & Geocommunication

Geovisualisation
— Systematic Geovisualisation
— Advanced Methods of Geovisualisation
— Design in Geovisualisation

Geocommunication
— Cognitive Cartography
— Web Cartography
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Programme & Project Management

Sébastien Lefevre
Programme & Selection

Committe Co-Chalr GeoData Science & AI4EQ

Pi::::\;":':::r; S‘% i Fundamentals of Data Science
| — Machine Learning
— Foundations of Deep Learning
Sandra Vessier — Big Data
Head of International
Office Artificial Intelligence for Earth Observation
— Efficient Remote Sensing Image Processing
Pernelle Blaise @ — Deep Learning for Computer Vision
Student support m — Geospatial Data Analytics Project

Université
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o
o

Erasmus Mundus Joint Master Co-funded by the European Union www.master-cdie.ew



http://www.master-cde.eu/
http://www.master.cde.eu/

u
' COPERNICUS MASTER IN DIGITAL EARTH

Programme & Project Management

Stefan Lang

Joint Programme Coordinator

& Academic Lead Earth Observation & Geoinformatics

Barbara Schernthanner-
Hofer

B1 - Orientation Project

Programme Board

B2 - Space-Time Models & Representations

B3 - Digital Earth Observation & Technologies
Dirk Tiede
Programme Board B4 - Spatlal Image Analysis
LoDRON
UNIVERSITY
&

B5 - Integrated Applications
Barbara Brunner-Maresch
Project Management &
Student support >
e |
SALZBURG
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Erasm us Mund us Key required EO*GI competences & skills of students

. enhance the employability of alumni worldwide,
JOI nt MaSter in Europe’s space industry & the downstream sector.
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Programme Accreditation

Accreditation under the European Approach for Quality Assurance in Higher Education

Agency for
Quality Assurance
and Accreditation

Austria

The Agency for Quality Assurance and Accreditation Austria (AQ Austria)
awards its quality seal

Al

Austria
<, Q
Corppyvt®

to the Joint Master’s Programme
Copernicus Master in Digital Earth (CDE)
implemented at the following Universities:
Paris Lodron University of Salzburg (PLUS) Austria
University of South Brittany (UBS) France
Palacky University Olomouc (UPOL) Czech Republic
The Joint Master’s Programme Copernicus Master in Digital Earth (CDE) complies with the
“European Approach for Quality Assurance of Joint Programmes (2015)”, approved by
European Higher Education ministers in May 2015 in Yerevan (adopted by the Board of AQ
Austria in its 36" meeting on 20" September 2016).

The accreditation is valid until 19t May 2028.

Vienna, 20% May 2022

%03 )5 rer

Prof. Dr. Thomas Bieger Dr. Jurgen Petersen
President of the Board of AQ Austria Managing Director of AQ Austria
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Motivation

Erasmus Mundus Joint Master

European Approach for ﬂn
Quality Assurance of Joint Programmes

Case 2: HET May use the European Approach in setting joint interna/ approval
ana monitoring Processes for their joint Programmes - but may also ask an
EQAR—registered agency to Carry out a procedure

AQY Austriz J/ WWw.aq.ac.at / N
H-cde.eu
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4 )

Nomination of AQ Austria & EMJM Accred itatiO n p rcced u re

coordinators. 4 )
Site visit group of

experts (review panel).
N Meeting & interviews F;‘
consortium F‘
AQ Austria nomination of representatives: &
expert panel. management &
L ‘ administration,

— teachers, students.

g \_
EMJM self-documentation -

.

7

compliance with standards of EU

Approach (part B); incl further evidence < ;
docs ,reports, etc., upon request.
\( p p q e \/ N

- r\ﬁ Expert panel report

compliance with
Pre-screening feedback AQ Austria. standards (EU Approach

part B) and
\ Y, recommendations.

Erasmus Mundus Joint Master \_ J
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B. Standards for Quality Assurance of Joint
Programmes in the EHEA

1. Eligibility 4. Admission and Recognition [ESG 1.4]
1.1 Status 4.1. Admission
1.2 Joint design and delivery 4.2. Recognition

1.3 Cooperation Agreement 5. Learning, Teaching and Assessment [ESG 1.3]

2. Learning Outcomes 5.1 Learning and teaching
2.1 Level [ESG 1.2] 5.2 Assessment of students
2.2 Disciplinary field 6. Student Support [ESG 1.6]

2.3 Achievement [ESG 1.2]

2.4 Regulated Professions 7. Resources [ESG 1.5 & 1.6]
7.1 Staff
3. 3. Study Programme [ESG 1.2] 7 9 Eacilities
3.1 Curriculum -
3.9 Credits 8. Transparency and Documentation [ESG 1.8]
3.3 Workload 9. Quality Assurance [ESG 1.1 & part 1]

Erasmus Mundus Joint Master www.master-cde.eu
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-

Consortium feedback
to report.

R
ﬂ?; 69

-

-

Revised expert panel report;

compliance with standards
(EU Approach part B) &
recommendations.

-

-

Board of AQ Austria
decide on the accreditation.

-

| Accreditation procedure

(

Erasmus Mundus Joint Master

~N
Decision valid for a
period of six years.

\__ ____/

~ Z

-

Publication of
review panel report

N

websites of
consortium & AQ ——
Austria.

\_
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e N
AQ agreement
June 2019
. y,
e N
Self-documentation
June-Sept 2020
2021
. y,
e N
Expert panel
compostion
Oct-Nov 2020
. y,
e N
Self-documentation
feedback
Nov-Dec 2020
L Jan, 2022 )

4 )

Second draft report
May/June- 2021

4 )

Final expert panel report
& preparation for
board decision

e N
Expert panel draft
report
Mar/May 2021
. y,
e N
Site visit
Feb/Mar 2021

Felb 8, 2022
. y,
e N
Briefing & training of
expert panel
Jan-Feb 2021
. y,
e N
Final self-
documentation
submission
Dec-Jan 2021
. y,

May/June- 2021

Board decision
summer/autumn 2021

My 20, 2022

\_
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Accreditation schedule

www.master-cde.eu
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Motivation

Erasmus Mundus Joint Master

European Approach for ﬂn
Quality Assurance of Joint Programmes

Case 2: HET May use the European Approach in setting joint interna/ approval
ana monitoring Processes for their joint Programmes - but may also ask an
EQAR—registered agency to Carry out a procedure

AQY Austriz J/ WWw.aq.ac.at / N
H-cde.eu
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EMJMD to EMJM: revised curriculum

PROGRAMME STRUCTURE
L]
piversii COPERNICUS MASTER
Co-funded by Palacky University St ﬂ IN DI G ITAL EARTH
the European Union Olomouc : ECTS
B1 — Orientation Project 6
B2 — Space-Time Models & Representations 6
. B3 — Digital Earth Observation & Technologies 12
GeoData Science
B4 — Spatial Image Analysis 6
[y B5 — Integrated Applications 12
L ]
uds: 11
SIP — Short Intensive Programmes 9|3

Geoinformatics &
Ea I'th ObservatiOI‘] Optional Mobility UBS: GeoData Science & AI4EO 30

H E Z p— UPOL: Geovisualisation & Geocommunication 30
{G’ 5 T
Ge0V|Sual[zat|0n 8 ES - Elective Subjects 612
G eocommunic at ion Master Thesis (incl Master’s exam) 21
itk Univaralty Work Placement / Internship 12|18
AP -
Total 120

Erasmus Mundus Joint Master Co-funded by the European Union www.master-cde.eu
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Curriculum — important pillars

2018 - 2021
Survey results of EO4GEO

project, EOAGEO Alliance,
EO4GEOQ Body of Knowledge;
Women in Copernicus initiative.

“ <
Ceppovt®

CDE programme accreditation
expert panel report. European

Approach ‘accreditation’
2022-2028.

With the support of the
Erasmus+ Programme
of the European Union

2019 - CDE — EMJMD

Accreditation of joint
curriculum at PLUS.

2022

Existing need for skilled
workforce, EO*GI geospatial
data experts at graduate level in
Europe and globally.

2019 — 2022

Student and stakeholder
feedback sessions.

2023 - CDE — EMIM

Accreditation of joint
curriculum at PLUS.

2019 — 2022

Lessons learned from the
Erasmus+ EMJMD project.

2023 - CDE - EMIM

EARSC Advisory Council
member, matchmaking skills
acquired with EARSC’s EO
market taxonomy.

:***: Co-funded by
AN the European Union

Co-funded by the European Union

Erasmus Mundus Joint Master www.master-cde.eu
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Model A: Machine learning driven OBIA

As for the machine learning based approach, this work utilises an edge-

o salzbure PLUS) based segmentation with a watershed tree at its core. This is followed by a

¢ Brctagne Sud (UBS) ‘;‘;‘C‘ﬁfﬁzi\axmAA““‘-V““‘S‘fw’ Random Forest (RF) classifier to distinguish between agricultural and non-
e Deparament of Go°1 agricultural land. Due to the two stage character of this approach consisting
of segmentation followed by classification — both parts incorporating

knowledge about scene understanding and carried out in a supervised

Master Thesis manner — we refer to this as a machine learning driven OBIA approach.
ation

igﬁc;:‘u“l;‘;j‘;;ff,\di"l?m\-zdm S P O R TRAYAL OF LIKELY CLIMATE CHANGE IMPACTS ON
" 1 -- BEEKEEPING BASED ON EARTH OBSERVATION DATA

MASTER THESIS

Uni
Faculty of Sciences 474

ing Sciences
Engincering S¢ien

son of machine Jearning
\ g approaches
tation

A compark .
and deep learnin:

for instance segmen
AUTHOR: YUAN WANG

requirements .
SUPERVISOR (PALACKY UNIVERSITY OLOMOUC)

mitted in partial fulfilment of the
RNDR. JAN BRUS, PH.D.

ience
for the degree Master of Scienc

sub!

CO-SUPERVISOR (PARIS LODRON UNIVERSITY SALZBURG)

written bY
ASSOC. PROF. STEFAN LANG, PH.D.

Felix Krober

ERASMUS MUNDUS JOINT MASTER DEGREE PROGRAMME

COPERNIC STER IN DIGITAL EARTH

SPECIALIZATION TRACK GEOVISUALIZATION & GEOCOMMUNICATION

OLOMOUC, CZECH REPUBLIC, 2022

Machine-learning driven OBIA workflow

 EO4GEO EO*GI Body of Knowledge Joint

* Standardized joint syllabus & Blooms Taxonomy teaching QA
» Joint teaching guidelines coordinator
* MSc supervision guidelines for students & supervisors

Quality Assurance

* Joint programme compliance with standards of EU Approach for QA in Higher
Education
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. oo fonome  dea e Touber Souare Avpnent Ovedte &
Learning Objectives S i St X Course grading & workload A#L | UAV '
. . = i
Learning Design . e Course schedule e —=
BTL 2 ] concapts (such as focation, dstance, vn3 soclil — A#2 | Radar / Hyperspec
students are given an overview of Share ) oy ——— =
ifferent spatial concepts & models P mog D s e a5 s i
studentsdiscus spatial simulation & — p— Morning session P ——— —L 3 S OHEE A#3 | OBIA
e aurrw iV BTL 3 Pl Son kg 10.00-11.30 0 o s = Final exam | (written)
Inking applications to add e anet ——— -
o e e Background SN R Earth observation e
roblems Analyse the spatial distribution of ite Gl Lecture T unevee Tadometne consction gares y — Advanced acquisition xam |l (hands-on)
students explore the micro-view of BTL 4 variables or spatial behaviour. lanw:: 7::::«;«!“ e“o ArcGis. e I |
pace & interfaces (sensors) L il mage spmentution . atial image analysis
| [Lunch break] I e R o — Examil|(wiftten)
—_— T Immmmm.:n:,mwk 11.30 B g o P — Srel.-:rzcessmg, pre-classification Xam | (written
geometric properties of objects, | | unitl 100ec 0B or ecogneon alidation
T T T

i i bodies. i S r— y = =

Think outside the box R Afternoon session oy st » Final exam Il (hands-on) *4 SWS = 6 ECTS (1 ECTS ~ 25 hrs)
12.30-14 W v ooy = C 6 * 25 hrs = 150 hrs student workload

students improve key Hands-on 7. Quaity ssesmentand S - » * Perform on-demand tasks => classroom: 14 sessions & 4 x 45 min = 42 hrs
::;:3::;!;’:zns;flms:r::ncer GlLab - or arcrs in dedicated software environment => About 108 hours for assignments, tutorials
Aathematics) areas and exam preparation

 Joint teaching quality assurance coordinator

Course level QA /A « Teaching assistant

* Course tutor
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QUALIFICATIONS

ESCO

space4geo

]
“ &
J)) "@"
spacedgeo ~

Empowering space data users SKILLS

European Skills/Competences and Occupation (ESCO) classification >
https.//esco.ec.europa.eu/en

EO4GEO occupational profiles in the field of Earth Observation &
Geographic Information.> http.//www.eo4geo.eu/tools/occupational-profile-tool/

Spacedgeo > https.//www.space4geo.eu/
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Developer with remote sensing and GIS experience

Anolication darmainf< T ication -
Application domain(s) What is an Application domain? EQF7

# Environmental science (Environment)
« Digital technology (Engineering and engineering trades)
+ Environmental engineering (Engineering and engineering trades)

» Software programming (Information and Communication Technologies (ICTs))

Full stack developer with skills within the field of GIS and Earth observation. Main tasks are programming front- and backend solutions for different geographical web applications. Preferred skills are also experience of GI5 - and remote sensing applications.

Knowledge @

[IP] Image processing and analysis [WB7] Web Application development elements

Skills @

[1P3-4-7] Machine learning

+ [IP] Explain how image processing and analysis methods are used to derive geospatial information from Earth observation imagery

+ [WB7] compare different development components and their advantages and disadvantages

+ [WB7] select the development elements best suited for your application

« [DA4] Outdine a database with its main functionalities

» [DA3-4] Define the characteristics of web services and present some examples

» [IP3-4-7] Describe the role of machine learning classifiers to find patterns in the available data

Transversal skills @

Digital competencies Work independenty Interact with others Meet commitments

International
Standard
Classification of
Education (ISCED)

EO4GEO Occupational Profile Tool

ISCED 7: Master’s or equivalent level: designed to provide participants with advanced academic and/or
professional knowledge, skills and competencies, leading to a second degree or equivalent qualification.

Programmes at this level may have a substantial research component but do not yet lead to the award of a doctoral
qualification.

Typically, programmes at this level are theoretically-based but may include practical components and are informed by
state of the art research and/or best professional practice.

They are traditionally offered by universities and other tertiary educational institutions. (see ISCED 2011 Manual, paragraph 241)


http://www.master-cde.eu/
http://www.eo4geo.eu/tools/opt

RSS-Hydro Internship 2023 wasTeRs acres

July to September 2023

RSS-Hydro

Internship experience at ICube-SERTIT

=\ e

Overview

I secured this internship by networking with individuals on LinkedIn. The internship,
officially titled Geospatial Analyst, was carried out over two months, with a full-time

schedule onsite at the company’s offices in Luxembourg. RSS-Hydro operates across

geospatial fields for a more sustainable and resilient future. The company uses the
newest remote sensing, Earth Observation, computer models and drones to achieve

industry impact and inform decision-makers in meeting the Sustainable Development

-"-‘\A'F !
{ i 1 Goals.
2R
t .
}\ jé\. " Objectives
@ B
SN S

The main objectives of the internship included:
* Working with and analysing remotely sensed datasets from satellites and drones
* Operating drones, specifically the company’s LIDAR drone and associated data

« Introduction to numerical meodelling of hydrological processes for water risk

CDE graduates are confident in using key technologies pertinent to

spatial information handling & upcoming trends in the field of
ISCED 7 Copernicus & Digital Earth. Answer research questions, including the
FO*G| Scientists development of hypotheses, definition of objectives, selection of
methods, implementation of workflows, collection, analysis &
interpretation of data as well as a written & oral communication &
interpretation of outcomes in a decision support context.

postgraduate education
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Software
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Earth Science Informatics (2022) 15:2031-2049
https://doi.org/10.1007/512145-022-00832-5

SOFTWARE ARTICLE

Check for
updates |

ET2Spatial - software for georeferencing of eye movement data

Minha Noor Sultan' - Stanislav Popelka'® - Josef Strobl2®

Received: 23 February 2022 / Accepted: 13 June 2022 / Published online: 24 June 2022
©The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2022

Abstract

The paper focuses on the development of an open-source utility tool for the analysis of eye-tracking data recorded on
interactive web maps. The tool simplifies the labor-intensive task of frame-by-frame analysis of screen recordings with
overlaid eye-tracking data in the current eye-tracking systems. The tool's main functionalily is to convert the screen
coordinates of the participant's gaze to real-world coordinates and allow exports in commonly used spatial data formats. The
paper explores the existing state-of-art in an eye-tracking analysis of dynamic cartographic products as well as the research
and technology aiming at improving the analysis techniques. The developed software, called ET2Spatial, is tested in-depth
in terms of performance and accuracy. The capabilities of GIS software for visualizing and analyzing recorded eye-tracking
data are investigated. The tool aims to enhance the research capabilities in the field of eye-tracking in geovisualization.

Keywords Utility - Eye-tracking - Georeferencing - Interactivity - User-logging - GIS

nino Associate 't
surveying SC\ent

Taylor & Francis

Taylor & Francis Group

(M) Check for updates.

Design Aspects for COVID-19 Dashboards - Evidence from Eye-Tracking
Evaluation

INTERNATIONAL JOURNAL OF HUMAN-COMPUTER INTERACTION
https://doi.org/10.1080/10447318.2023.2272078

S

Prope lt\/ Specla\\st

er
Engin€ Constructlon

GIS

Arcgis
Tasks

Anna Porti Suarez and Stanislav Popelka &

Department of Geoinformatics, Palacky University Olomouc, Olomouc, Czechia

ABSTRACT

The outbreak of the COVID-19 pandemic caused dashboards to become widely used by the public
and decision-makers. Nevertheless, dashboard interfaces have been related to business intelligence
since their origins, and the search for improvements in their design is not new. This article’s
objective is to conduct a user evaluation of COVID-19 dashboards that contain geospatial informa-
tion. This is done through a formative study to identify problematic aspects of user/dashboard
interaction. This is enhanced by comparing two self-developed dashboards that, according to pre-
vious tests, have functionalities with different appearances. User evaluation is performed through
mixed research that combines objective (eye—trackmg) and subjective (a questionnaire and an
interview) hods. The results i for better-designed dashboard interfa-
ces that can transfer information appropriately. The vital elements needed to achieve this are

KEYWORDS
Dashboard; eye-tracking;
geospatial information;
qualitative methods;
usability testing; user
interface

surveying

Esa
Earth

Young

property

Da\abases

,“\.

GIS

| hssistant interactivity, the option to choose the metrics, and the distribution of the elements in the layout,
C ) q " ~l~vina 3 role in a more user-friendly interaction between the user and the dashboard.
B { |
n\tO"‘“ ISP
it EFr?\na’(\On support Geospat'a‘ RS Annais of e, Photogramp, ,
nio XXIV ISppg retY, Rem =
© Congress {2022 ,t'"g And Spatial Informeg <.
R 1O 611 June 209 aor SSiences, vy
0Co: cR  Nice, Fra ume \-2.2025
* LROSS- M,
mote SensiNGrinee DAL CONTRp gy
Technician OF EARTH [e) L NING
Te BSERVAT OND FOR LOcAL,
Wei-Hsig Tseng! TA IZATION
& HOang-An Lal» Al
CXandre B, 2
TRISA‘ U Oulch Sébastien Lefeypet
* Dep, m‘{fmue Bretagne e Sud, F; ’ Dk Tiedes
artmeng ‘aleq o Tance
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Open Acce

Umvcrsxty of Salzbmg Austrj
a

Crop Type Mapping from Optical and Radar Time Series Using
Based Deep Learning
by @) Stella Ofori-Ampofo 1.2 &, @) Charlotte Pelletier 1." & © and @) Stefan Lang 2 & ©®

1 IRISA UMR CNRS 6074, Campus de Tohannic, Université Bretagne Sud, 56000 Vannes, France

2 Christian Doppler Laboratory for Geospatial and EO-Based Humanitarian Technologies, Department of
Geoinformatics—Z_GIS, University of Salzburg, 5020 Salzburg, Austria

* Author to whom correspondence should be addressed.

Remote Sens. 2021, 13(22), 4668 https://doi.org/10.3390/rs13224668
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Global Responsibility

“Geospatial technologies, including satellite Earth observation,
are key enabler in addressing the grand challenges of our one
world and offering possible solutions. For several decades, we
have worked on R&D and innovation in the EO*GI domain,

fostering sustainable development for enhancing and
safeguarding the diversity and integrity of our environment
and society. The current CDE programme is clearly positioned
towards this global endeavour. As teachers and students, we
commit ourselves to a responsible usage of tools and
algorithms, which we shall actively shape for the sake of a
peaceful and a sustainable future.” Stefan Lang
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Contact

Paris-Lodron University Salzburg
Department of Geoinformatics

Schillerstrasse 30
5020 Salzburg
Austria

47.82380499847819, 13.039431310898214
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the European Union Email: msc-cde@plus.ac.at -

[=]

Erasmus Mundus Joint Master www.master-cde.eu



http://www.master-cde.eu/
http://www.master-cde.eu/
mailto:msc-cde@plus.ac.at

u
o COPERNICUS MASTER IN DIGITAL EARTH

Co-funded by the European Union

The European Commission support for the production of this
publication does not constitute endorsement of the contents which
reflects the views only of the authors, and the Commission cannot be

held responsible for any use which may be made of the information
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