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1. Introduction

1.1. The SEED4N#oject

For many of the societal and environmental challenges that governments are-fisakegys céaagiy

rely on spatial and earth observation data, to better target, monitor, and assess their actions and inter
These data are now beegmore and more available through the establishment of data infrastructures
platforms, which aim to improve access to, sharing and use of data. The effective use of these data
that professionals in the public, private and academic dbetoelkasat knowledge and skills on spatial
data infrastructures (SDI), earth observation (EO) and related technologies. This means that higher €
institutions must have the knowledge and capacities to provide modern education todtledierstudents :
professionals the right training programmes to raise the overall level of expertise in SDI & EO.

Initiatives to promote and coordinate the sharing of EO and spatial data are also emerging in the r
Northern Africa, at the laagiipnal and regional level. Despite the growing availability and accessibility of
there still are several barriers and challenges hindering the uptake and use of these data in policy me
implementation. Among these barriers and challdagk®ofsskills and knowledge on SDI and EO among
practitioners, decismakers and other key stakeholders. Therefore, it is essential that academic institutic
the North African countries raise their capacities regarding SDI and EO.

The main objeatiof SEED4NA is to improve the quality of higher education in North Africa in the fields
and EO, and to enhance its relevance for the labour market and society through the development of
innovative SDI/EO curricula. The SEED4NA profectlaidesselop the required knowledge, skills and
competencies on SDI & EO within partner universities; 2) help introducing modern SDI & EO col
engineering and agriculture/forestry studies; 3) implement supporting relevant vocatiamah&rajning proc
4) help partner universities to support the development of SDI in their country and 5) promote a E
approach to SDI & EO.

SEED4NA will result in the establishment of capablegd/glbols of experts within the involved North
African ackemic institutigmghich will introduce a modern approach in academic and VET education on
& EO in their respective countries, thereby becoming promotors of SDI development and EO use.

1.2. Specification of existing learning resources

WP1 of the SEED4N@jqut deals with the specification of a project curriculum on SDI and EO and
adaptation of this project curriculum to the needs of HEIs and stakeholders Tin@&loinhkAjeckage
has the following specific objectives:

1 To analyse the presentguc ul a wi th regard to GI and EO :

T To analyse and collect existing |l earning m

1 To identify SDI and EO stakeholders requirements regarding knowledge and skills requested
and existing fessionals;

1 To desiga curriculum on SDI and EO adapted to the needs of local HEIs and stakeholders

Task 2 of SEED4N#eals with thdentification and specification of existing teaching materials on SDI al
EO. This was done via an online questionnaire completed by the EU partners participating in SE
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Additional effort was done to also collect information from other pritigttesadéaling with the
identification and analysis of SDI/EO courses and teaching materials.

1.3. Structure of the document

This reports presents the results of the analysis of existing SDI/EO courses and relevant teaching mate
report is struced as followAfter this introductory chapter, the next phaptes an overview of the

relevant courses that were identified. The third chapter contains detailed descriptions of the courses ¢
the EU universities involved in SEED4NAtdnfoloa, descriptions are provided of some relevant external
resources. The fifth and dimegbter provides some general conclusions and recommendations for next ste
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2. ldentified courses

This chapter provides an overview of the relevant catiesethideigth the questionnaire among SEED4NA
partners and the analysis of other resources.

2.1. Courses from EU partners in SEED4ANA

59 response$rom partner universitiethhénSEED4Ngrogramme countr(es. the EU partners) were
collected through thenentjuestionnaire. The distribution of responses is shown in figure 1.

Partner institution:
59 Antworten

@ KU Leuven
@ University of Twente
University of Zagreb
@ Bochum University of Applied Sciences

WV

Figurel: Distribution of responses from partner universities from programme countries

The reported courses are more or less udikiriniyted between bachelor (50,8%) and master levels
(49,2%). 17 courses are completely taught in English.

In the table below, an overview is provided of all 59 courses, including information on the language in
course is provid€tECroatian=English, G=Gerrpand on the university offering the c@#Bestum
University of Applied ScieGesU Leuven, T=University of Twente, Z=University of Zagreb).

Also the main topics of each course are shown, using six categories of topics:

1 Geoinforation Basics

Geospatial application and information product development
Spatial Data Infrastructures

Managing and analysing Earth Observation (EO) data
Societal aspects and legal frameworks

Organisatieand project management.

= =4 -4 -8 -9
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) 54 |C|Z| X | X|Xx]|X|x]|X
Modelling
Cadastre 55 |C|Z X[ x| x|x X | X
Principles of Land
P 56 |C| Z X X X
Register Law
Scientific
. 57 |E|T X[ X| X
Geocomputing
Advanced image
_g 58 |E| T X X
analysis
Big Geodata
9 . 59 |E|T X | X
processing

Tablel: Overview of relevant courses at partner universities from programme countries

2.2.

The identification of exterthatational resources relevant for SEED4NA is an ongoing task. So far meta
for6 coursewas collected (s€ablel), all otheseare taught in Hisd.

Identified external resources

The currently identified courses mainly deal with topics related to Geoinformation Basics and Spat
Infrastructures.

© Geoinformatiq Geospatial | Spatial Data| Managing an{ Societal aspeqOrganisatieand Others
= Basics application arl Infrastructure| analysing Ear]  and legal project
Course = information Observation ( frameworks| management
S product data
¥ development
Geographic
Information El | E X
Sydterms
Markup Languageg E2 | E X X
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° Geoinformatiq Geospatial | Spatial Data| Managing an{ Societal aspedOrganisatieand Others
= Basics application arl Infrastructure| analysing Ear]  and legal project
Course = information Observation (H frameworks| management
S product data
O development
Geowelservices
and Sensor E3 | E X X
Networks
Management of
environmental dai E4 | E X X
and information
Technological
Infrastructures fo| E5 | E X
GIS
GIS: Spatial Datg B | E X
Infrastructure

Table2: Overview of relevant external courses
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3. Courses at partner universities from programme countries

3.1. KU Leuven

Course description
Questionnaire #1

Course name

Forest, Nature and Landscape Planning

Study programme

Master on Sustainable Development

Level Master

Scientific domain Forestry

Related module -

Credits (ECTS) 5

Workload 47

Language English

Contact

Partner organisation KU Leuven

Department Department of Earth and Environmental Sciences

Reported by

Maria Saudade Pontes

Email Address

saudade.pontes@kuleuven.be

Course details

Abstract

This course is about human influenced forests, nature zones and landsc
need activieterventions and hence planning of these interventions to mai
enhance the biodiversity and optimize the effective ecosystem service dg
types: provisioning (e.g., wood, biomass, game, water, energy), regulatir
carbon sequestaat, water quality regulation), supporting (e.g., nutrient cyg
cultural (e.g., recreation, quality of living space).

URL

https://onderwijsaanbod.kuleuven.be//2020/syllabi/e/I0I14AE.htm#activet
gen _idp1560064

Learning outcomes

1 Ecological and technical skills in forestry and nature conservation.

1 Ecological and technical skills in forestry and nature conservation.

1 Basic knowledge of general soil and climate science, forestry and ag

i Basic conceptual knowledge of GISsimdHKiiés in working with &8
spreadshesbftware

Learning units

1 Landscape Planning

1 Planning for Forestry and Nature Conservation

1 Planning for Forestry, Nature Conservation and Landscape Develop
Practical

Teaching formats

Lectures, practiteining / exercises, distance learning

Type of learning materials

Presentations, scripts, textbooks, URLs via Toledo

Link to course materials

Software

Categories

Basics Understanding geospatial data, visualising geospatial data and creating
Development Analysing requirements

SDI -

Earth observation

Image interpretation and deriving information products

Societal / legal aspects

Economiienplications, the role ofigaymation in society

Management
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Course description
Questionnaire #2

Course name

Remote Sensing of Vegetation, Soil and Water Systems

Study programme

Master of Bioscience Engineering

Level

Master

Scientific domain

Geoinformation / Geomatics

Related module

Agre and Ecosystems Engineering

Credits (ECTS) 6

Workload 78

Language English

Contact

Partner organisation KU Leuven
Department Faculty of Science
Reported by Maria Saudadontes

Email Address

saudade.pontes@kuleuven.be

Course details

Abstract

To evaluate the possibilities (and limitations) of remadbasetsiranitoring ar
modelingn the context of: detection
agriculture and crop management; nature conservation; landscape ecolqg
biodiversity mapping; forest inventory; wildfires and biomass burning; url
floods; droughts; saill avater management; boundary conditions to land, W
and climate forecasting and monitoring.

URL

https://onderwijsaanbod.kuleuven.be//2020/syllabi/e/I0D62AE.htm#active
in_het _onderwijsaanbod idp701264

Learning outcomes

I Students get acquainted with the principles of remote monitoring of
soil and water systems, and with the application of earth observatior
in terrestrial system monitoring and modelling.

1 They must be able to understand and ex@laceddpproaches of digita
earth observation in the context abiplaimgsical system and process
assessment.

1 Students must attain a thorough understanding of, and proficiency ir
utilization of advanced tools, instruments and proceduiasifvatieen
study of vegetation, soil and water systems.

Learning units

1 Remote Sensing of Vegetation, Soil and Water Systems: Theory
1 Remote Sensing of Vegetation, Soil and Water Systems: Exercises

Teaching formats

Lectures, practicalrirag / exercises

Type of learning materials

Presentations, scripts, textbooks, dedicated software, earth observation

Link to course materials

Software

No details available

Categories

Basics

Modelingeospatial data, collecting geospatial data, analyzing geospatial
visualising geospatial data and creating maps

Development

Analysing requirements, Designing information products and software ag

SDI

Earth observation

Understanding EO basics, aerial photography, multispectral scanners, a
preprocessing of remote sensing data, image interpretation and deriving
products, finding and accessing earth observation data

Societal / legal aspects

The rte of geinformation in society

Management
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Course description
Questionnaire #3

Course name

Geospatial data: concepts, acquisition and management

Study programme

Geoinformation Science and Earth Observation (MGEOQ)

Level

Master

Scientific domain

Geoinformation / Geomatics

Related module

GIS & RS for Geospatial Problem Solving

Credits (ECTS) 5

Workload 30h lectures, 90 h exercises

Language English

Contact

Partner organisation University of Twente

Department Faculty ITEDepartment of Geformation Processing

Reported by

Lucas De Oto

Email Address

|.h.deoto@utwente.nl

Course details

Abstract

Spatial data models; Principles of Blagmetic radiation; Data acquisition;
Analyzing reflected and emitted radiation; Radiometric and atmospheric
processing; Geospatial data management and retrieval; Spatial referenc
Image reprajgon and resampling; Visualization principles and map creati
visualization and colour composites.

URL

https://studyguide.itc sgén/albourses/2020014194gigrsforgeospatial
problensolving

Learning outcomes

Learning outcomes defined at module level:

1 Explain the relevant concepts imfgemation science for the acquisitio
management of geospatial data usidgtgbases.

1 Define spatial references, coordinate systems and projections for g
dat and apply relevant transformations for data integration.

1 Explain electromagnetic radiation and the main processes of its inte
the Earth surface and atmosphere.

1 Apply radiometric and atmospheric correction and image enhancen
techniques toremote sensing dataset.

1 Explain visualization principles and apply them for the interpretation
communication of geospatial data products.

9 Classify spatial analysis functions and apply appropriate analysis o
a geospatial dataset.

1 Apply ®ndard image analysis and change detection techniques to €
spatial and temporal information from a geospatial dataset.

1 Identify the impact of geospatial data handling on data quality and i
standard quality assessment procedures.

1 Apply the gspatial problesnlving approach to address a specific geq
problem.

9 Build a geospatial data processing workflow and apply appropriate
data acquisition, management and analysis, including the integratio
and analysis functions.

1 Explain how contextual and cultural differences can influence the cq
analysis of geospatial data, and the presentatimfarhigg@mn to a targe
audience.

Learning units

The course is structured in 9 lessons integrated by lectypesvisedti{gpractic
exercises:

L 1: Spatial data models (1 lecture + 1 demo)

L 2: EMradiation: from source to detector (1 lecture + 1 exercise)
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L 3: Analysing reflected and emitted radiation (1 lecture + 1 exercise)
L 4: Data acquisition (2 lectures + 2 exercises)

L 5: Spatial reference systems and Geometric Operations (2 lectures +
L 6: Introduction to atmospheric correctionrgslect exercise)

L 7: Data management (1 lecture + 1 exercise)

L 8: Data retrieval (1 lecture + 1 exercise)

L 9: Visualization (2 lectures + 2 exercises)

Teaching formats Lectures, practical training / exercises, field work, distance |eauirgy, self
Type of learning materials | Presentations, scripts, textbooks, viddesrsilf) materialdearning

Link to course materials |.h.deoto@utwente.nl

Software ArcGIS, ERDAS (practical exercises)

Categories

Basics Understanding geospatial data, modeling geospatial data, collecting geo

managing geospatial data, analyzing geospatial data, visualising geospa
creating maps

Development -

SDI -

Earth observation Understanding EO basics, grepsing of remote sensing data, image interg
and deriving information products, finding and accessing earth observati
disseminating earth observation data

Societal / legal aspects -

Management -
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Course description
Questionnaire #4

Course name Geospatial analysis and interpretation

Study programme Geoinformation Science and Earth Observation (MGEOQ)
Level Master

Scientific domain Geoinformation / Geomatics

Related module GIS & RS for Geospatial Prdbddving

Credits (ECTS) 5

Workload 30h lectures, 90 h exercises

Language English

Contact

Partner organisation University of Twente

Department Faculty ITEDepartment of Geformation Processing
Reported by Lucas De Oto

Email Address |.h.deoto@utwente.nl

Course details

Abstract Overview of spatial analysis functions; Vector analysis; Raster analysis;
analysis; Spatial filtering; Image ratios and indices; Digital image classifiq
Analyzing spatial and temporal patterns; Data quaditial&eo

URL https://studygie!.itc.nl/rgeo/altourses/2020014194yidrsforgeospatial
problensolving
Learning outcomes Learning outcomes defined at module level:

1 Explain the relevant concepts imfgemation science for the acquisitio
managementg@éospatial data using-detabases.

1 Define spatial references, coordinate systems and projections for g
data and apply relevant transformations for data integration.

1 Explain electromagnetic radiation and the main processes of its inte
the Earth surface and atmosphere.

1 Apply radiometric and atmospheric correction and image enhancen
techniques to a remote sensing dataset.

1 Explain visualization principles and apply them for the interpretation
communication of geospatial datzctsod

9 Classify spatial analysis functions and apply appropriate analysis o
a geospatial dataset.

1 Apply standard image analysis and change detection techniques to
spatial and temporal information from a geospatial dataset.

1 Identify thenpact of geospatial data handling on data quality and imj
standard quality assessment procedures.

1 Apply the geospatial proisigiwing approach to address a specific geq
problem.

i Build a geospatial data processing workflow and applieapptopds: fof
data acquisition, management and analysis, including the integratia
and analysis functions.

1 Explain how contextual and cultural differences can influence the c
analysis of geospatial data, and the presentatiooofrggion to a targe)
audience.

Learning units The course is structured in 7 lessons integrated by lectures and (supervi
exercises:

L 10: Vector analysis (1 lecture + 1 exercise)

L 11: Network analysis (1 lecture + 1 exercise)

L 12: Raster analysis (3 lectures + 3 exercises)

L 13: Digital image classification (3 lectures + 1 exercise)
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L 14: Analysing spa¢imporal patterns (2 lectures + 2 exercises)
L 15: Data quality (1 lecture + 1 exercise)
L 16: SDI and Geoportalscfarke + 1 exercise)
Teaching formats Lectures, practical training / exercises, field work, distance learning, self
Type of learning materials | Presentations, scripts, textbooks, viddesrself) materialdearning
Link to course materials |.h.deoto@utwente.nl
Software ArcGIS, ERDAS (practical exercises)
Categories
Basics Understanding geospatial data, modeling geospatial data, analyzing geo
Development -
SDI Understanding SDI
Earth observation Understanding B@sics, image interpretation and deriving information pro
Societal / legal aspects -
Management -
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Course description
Questionnaire #5

Course name Earth observation

Study programme Master of Bioscience EngineeringaAdracosystems Engineering
Level Master

Scientific domain Geoinformation / Geomatics

Related module Earth Observation: Lectures; Earth Observation: Practicals
Credits (ECTS) 5

Workload 52

Language English

Contact

Partner organisation KU Leuven

Department Faculty of Science

Reported by Maria Saudade Pontes

Email Address saudade.pontes@kuleuven.be

Course details

Abstract Our Earth is a complex evolving system. This course ainesrettesiagsing
techniques to understand the current state of our Earth, the primary caug
in the Earth system as well as the response of our Earth to changes. Thi
helps to predict future changes and improve the managementwofdeartbrre
land, in the atmosphere or in the ocean. The course starts with a genera
on remote sensing and then studies the details of various operational Ed

systems.

URL https://onderwijsaanbod.kuleuven.be/syllabi/e/I0Ag@tFetabrtoelstellinge
dp3612688

Learning outcomes 1 The electromagnetic spectrum and its relation with incoming and ou

radiation to and from the Earth
I Which sensors can be used for various types of remotely sensed Eg
observations
Which platfosncarry Earth observing sensors
The basic image characteristics required for various Earth applicatiq
land, ocean and atmosphere
The principles and operational missions in the field of optical remote
The principles and operational misstbadield of thermal remote sensi
The principles and operational missions in the field of microwave ref
The processing and distribution of Earth observation data.

=a =

Learning units Earth observation and remote sensing
Physical basis

Sensors

Platforms

Image characteristics

Optical remote sensing

Thermal remote sensing

Microwave remote sensing

. Other remote sensing

10. Data products

11. 1 14. Data preprocessing, image enhancement and classification

CONOURAWNR[TTT

Teaching formats Lectures, practitaining / exercises

Type of learning materials | Presentations, scriptieaning, software packages

Link to course materials

Software QGIS, MATLAB
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Categories

Basics Collecting geospatial data, analysing geospatial data

Development Analysing requirements, implementing software

SDI -

Earth observation Understanding EO basics, multispectral scanners, active sensors, prepr(

remote sensing data, imatggpretation and deriving information products, 1
remote sensing, finding and accessing earth observation data

Societal / legal aspects -

Management -
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Course description
Questionnaire #6

Course name Geospatial Informatidrechnologies

Study programme Master of Bioscience EngineeringaAdracosystems Engineering

Level Master

Scientific domain Geoinformation / Geomatics

Related module 1 Geospatial Databases Geospatial Databases and SQL: Practical
1 Geospatial Ddtafrastructures Geospatial Data Infrastructures: Practig

Credits (ECTS) 6

Workload 47

Language English

Contact

Partner organisation KU Leuven

Department Faculty of Bioscience Engineering

Reported by Maria Saudade Pontes

Email Address saudade.pontes@kuleuven.be

Course details

Abstract Geospatial databases and repositories are the core component of Spatig
I nfrastructures. ASDI" is the ge
interoperability of geospatial da&DIa a set of technological and non
technological components meant to facilitate access, exchasgefnd re
geospatial data within and between organisations with a view to contribu
spatial enablement and performance of all kindsomfessespm this course,
are studied as matimponent adaptive systems meant to support environr|
policy and decision making.

URL https://onderwijsaanbod.kuleuven.be//2020/syllabi/e/I0132 AE.htm#activel
gen_idm15138960
Learning owdmes 1 Become profoundly knowledgeable about geospatial database techi

relationships with Geographic Information Systems;
1 Acquire specialized skills related to working with and manaygeigt{oha
geospatial databases using PostgreSQL/-Bofit@ii® by means of an
elaborated tutorial emphasizing the Structured Query Language (S
1 Acquire thorough knowledge otionale and concepts of Spatial Datal
Infrastructures (SDI);
Acknowledge the organizational dimension of SDI;
Acquire thorough knowledge of the technical components of SDI: (i)
data repositories, (i) metadata catalogues, (jii) accessnske(iiféchnic
standards regardingii()
Learn to interact with SDI to discover, explore and exploit geodatase
Learn how to contribute to SDI through data modelling and standard
database and metadata compilation and publicatodegelmenent.

E R

E R

Learning units 1 Principles of geospatial data modellingR&atitypnship modelling and Vi
Modelling by means of the Unified Modelling Language

1 Relational and ObjReflational database design and Relational and O
Relational ddtase management systems

1 Introduction to the Structured Query Language;

1. From GIS to SDI: The five components of SDI
2. Component 1: Geospatial data repositories
- Geospatial data repositories as an extaihshiEetelational
databases
3. Component 2: Metadata

Page210of 126



SDI and EO Education and Tra

for North Afric
Co-funded by the

Erasmus+ Programme
of the European Union

Project ref. numl
No. 610328PR1-20191-BEEPPKAZBHEIF

- Metadata of geospatial datasets with focus on documentation
quality
- Metadata of geospatial services
4. Component 3 + 4: Access services and geospatial standards
- Extensible Markup Language (XML) .
- Geography Markup Language (GML) .
- Standards for access services from the Open Geospatial Cong
Web Map Service, Web Feature Service, Web Coverage Servi
Observation Service, Catalogue Service for the Web
- Real Time Kinematic Positionimg&e
- Harmonisation and standardization of data model
5. Component 5: Organizational considerations regarding SDI

Teaching formats Lectures, practical training / exercises

Type of learning materials | Presentations, scripts, textboddarreéngsoftware packages

Link to course materials -

Software 1 Quantum GIS as genericsBiSvare;
1 PostgreSQL + PostGIS as @Gijatibnal database management softwg
1 OpenGeoSuite (GeoServer, Open layers, ...) for geospatial web ser

Categories

Basics Understanding geospatial data, managing geospatial data

Development Analysing requirements

SDI Understanding SDI, using SDI, assessing SDI, setting up and maintainin

managing metadata, implementing technical SDI congpeh&etsds in SDI

Earth observation -

Societal / legal aspects -

Management -
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Course name

Geographic Information Systems

Study programme

Bachelor Bioscience Engineering

Level

Bachelor

Scientifidomain

Geoinformation / Geomatics

Related module

I Spatial Data Modelling and GIS
1 Functionality of Geospatial Technology
1 Practical GIS

Credits (ECTS) 3

Workload 31

Language English

Contact

Partner organisation KU Leuven

Department Faculty d@ioscience Engineering

Reported by

Maria Saudade Pontes

Email Address

saudade.pontes@kuleuven.be

Course details

Abstract 1 Spatial Data Modelling and GIS
1 Functionality of Geospatial Technology
1 Practical GIS
URL https://onderwijsaanbod.kuleuven.be//2020/syllabi/e/ION62BE.htm#active

ngen_idp3028288

Learning outcomes

1 Acquire knowledge about the evolution and current state of (i) GIS &
information systems, (ii) GIS as an environnmeatlifog aratianalysing
geographic reality, (iiycdnce and (ivH&thnology

1 Acquire hang skills in working with ones@t®are package by means|
tutorial, apply those skills in a number of pertinent case studies relat
terrestrial systerand report in writing about these cases

Learning units

Geographic reality, GIS as an information system, GIS as a technolq
Modelling of geographic reality: Data models for spatial entities
Geographic reference systems

Basics of GNSS with emphagidPén

Viewing and mappping with GIS

Analogue to digital conversion

Structuring of geodatasets

Coordinate transformations

Analysis of vectand rastegeodatasets

SpacelTime modelling

E I I I EEE]

Teaching formats

Lectures, practical training / exercises

Type ofearning materials

Presentations, textbooks, GIS software

Link to course materials

Software

General GIS software (free / open source or commercial)

Categories

Basics

Understanding geospatial data, mamespgatial data, collecting geospatial (
managing geospatial data, analysing geospatial data, visualising geospa
creating maps

Development

Analysing requirements

SDI

Earth observation
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Societal / legal aspects

The role gfecinformation in society

Management
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Course description
Questionnaire #8

Course name Geomatics for Urbanism and Spatial Planning

Study programme Master of Bioscience EngineeringaAdracosystems Engineering
Level Master

Scientific domain Geoinformation / Geomatics

Related module 1 Geomatics for Urbanism and Spatial Planning: Lecture

1 Geomatics for Urbanism and Spatial Planning: Seminars
1 Geomatics for Urbanism and Spatial Planning: Practices

Credits (ECTS) 3

Workload 44

Language English

Contact

Partner organisation KU Leuven

Department Faculty of Bioscience Engineering
Reported by Maria Saudade Pontes

Email Address saudade.pontes@kuleuven.be

Course details

Abstract Concepts of geospatathbases and geospatial data modelling
Functionality of geographic information systems

Sources of data for geospatial databases

Principles of earth remote sensing

Principles of spatial data infrastructures and geospatial web servicey
Princples of spatiakision support systems and spatial planning supp
systems

E I EE EE]

URL https://onderwijsaanbod.kuleuven.be//2020/syllabi/e/HO2 Q8AE.htm#acti
lingen_idp42720

Learning outcomes 1 Acquire basic knowledge about the Geographic Information Science
Techpology domain (Gl S&T or Geomatics) and its relevance for cont
spatial planning and urbanism at various spatial and temporal scale

1 Acquire skills regarding the processing of geospatial dataaftinstat

Geographic Information TéebndGIT), and apply them in the field of §

planning and urbanism

Acknowledge the various sources of geospatial data, inc. earth remc

Become familiar with the concept and application potential of Spatia

Infrastructures, Geospatial Web Services, Spatial Decision Support

Spatial Planning Support Systems

1 Acquisition of skills in making independent use-ofthestat &1 Software
package

E ]

Learning units 1 Work through an elabor@tiSs$oftware tutorial, with possibility for advig
feedback
1 Min. 3 and max. 5 spatial planning cases at various spatial and temj
levels with a pertinent role for Gl S&T
1 Lectures, Seminars, Practices

Teaching formats Lectures, practical irajn exercises, software tutorial

Type of learning materials | Presentations, scripts, videos, software tutorial with accompanying datag

Link to course materials -

Software Not specified
Categories
Basics | Understanding geospatial deaaging geospatial data, analysing geospati
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Course description
Questionnaire #9

Course name

Introduction t@seoprocessing

Study programme

Bachelor of Geography

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 3

Workload 30

Language English

Contact

Partner organisation KU Leuven
Department Faculty dbciences

Reported by

Maria Saudade Pontes

Email Address

saudade.pontes@kuleuven.be

Course details

Abstract

E ]

1

Calculation of simple terrain attributes based on digital terrain mode
Calculation of location preferences (2D)

Calculation efosion and sedimentation along a slope profile (1D)
Calculation of movements along normal faults (1D)

Analysis of similar climate series (e.g. comparison of temperature af
series) (1D)

Calculate the spatial distribution of heat vizawvepén based on
temperatures from a climate model (2D)

URL

https://onderwijsaanbod.kuleuven.be/2020/syllabi/e/GOS73AE.htm#activ
ngen_idp1036496

Learning outcomes

After following this course, a student should be:

f
f

familiar with the basiccepits of programming that are specifically appl
the processing and analysis of spatial data

able to work out a solution strategy to analyse spatial data, based o
scientific problem

able to write program codes that allow for proceéssiatyaing spatial da
(incl. time series).

develop simple programming applications in existing GIS software.

Learning units

=& =4 & _—a_a_9a_9a/_°2°

Introduction to Python

Reading data in Python (time series and spatial data)
Python Applications in Argis and / or QGIS

Workig with GIS vector data in Python

Working with raster data in Python

Analysis of time series

Programming of case studies

Teaching formats

Lectures, practical training / exercises

Type of learning materials

Presentations, scripts, textbeoksjare packages

Link to course materials

Software

ArcGIS, QGIS, Python
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Categories

Basics Understanding geospatial data, modelling geospatial data, collecting geg
managing geospatial data, analysing geospatial data

Development [Thd]

SDI -

Earth observation -

Societal / legal aspects The role of géaformation in society

Management -

Page27of 126



SDI and EO Education and Tra

for North Afric
Co-funded by the

Erasmus+ Programme

of the European Union Project ref. numl

No. 61032BPR1-20191-BEEPPKAZBHEIF

3.2.  University of Twente

Course description
Questionnaire #10

Course name

Image analysis

Study programme

Geoinformation science and earth observation (MGEO)

Level

Master

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 7

Workload 40 h lectures, 60 h exercises

Language English

Contact

Partner organisation University of Twente

Department Faculty ITC, Department ofileomation Processing

Reported by

Lucas De Oto

Email Address

|.h.deoto@utwente.nl

Course details

Abstract

In this course, students are introduced to more advanced image analysis
Nonlinear filters are introduced for reduction of noise while preserving thg
Other interest operators are introduced to detect stable structures inéma
invariant to scale and rotation transformation. Various methods for dealin
in images are also studied: mathematical morphology and segmentation
subpixel classification is introduced to deal with uncertainty and to increq
information content extracted from the imagery. For multisource classific
trees are introduced. To automatically detect corresponding image positi
matching techniques are introduced, in particdlasearezatching and featur
based matching.

URL

https://studyguide.itc sgén/201800302/image
analysis?_ga=2.185532521.1126326621.1660832942%73.1514980118

Learning outcomes

1 Develop an image processing chain uslimgauofilters and mathematica
morphology operationsifilomatic information extraction from images
context of a given problem.

1 Choose and apply a segmentation method to a given image and des
uncertainty of the obtained result.

1 Make informed decisions on the best classification methodskra give

images and a specific problem.

Apply orthorectification to derive orthophoto.

Make informed decisions on appropriate image matching method fo

of data and problem.

1 Evaluate attribute and scale uncertainty and relate it to the quality of
orthophotos, accuracy of resulting image classification and matching

f
f

Leaning units

Subjects are introduced in lectures and applied in practical classes. As &
for lectures, reading textbook material are recommended on some subje
addition, on some other subjects reading research articles are recontheel
lecture to go deeper into the subject. Practical classes consist of a mixtu
by an instructor, individual work following written instructions and summa
outcome of the exercise in a class. In practical class students acevaoipoy
with existing programming codes and modify these (to a limited degree).
the students can get insight in the intermediate stages of the image anal
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algorithms and make decisions on the outcomes. In these summaries ref
theoratal concepts is done.

Topics covered:
Image processing: fiarar filters, Férstner operator, mathematical mg
Image segmentation ¢aplitmerge, mean shift)

Image orthorectification, orthophoto

Image matching including area based and feature based methods
Dense image matching

Image classification methods for spatial and temipéoaingdion extractiq
(fuzzy classification,-piXel classification, decision trees, segment bag
vague objés)

1 Scale and attribute uncertainty
1 Error propagation

E R EEE ]

Teaching formats Lectures, practical training / exercises

Type of learning materials | Presentations, scripts, textbooks, videlearsilf) materialdearning
Link to course materials I.h.de@@utwente.nl

Software No details provided

Categories

Basics Analysing geospatial data

Development -

SDI -

Earth observation Image interpretation and deriving information products
Societal / legal aspects The role of g@aformation society

Management -
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Course description
Questionnaire #11

Course name Integrated Geospatial Workflows

Study programme Geoinformation science and earth observation (MGEO)
Level Master

Scientific domain Geoinformation / Geomatics

Related module -

Credits (ECTS) 7

Workload 40 h lectures, 60 h exercises

Language English

Contact

Partner organisation University of Twente

Department Faculty ITC, Department ofi@emmation Processing
Reported by Lucas De Oto

EmaiAddress |.h.deoto@utwente.nl

Course details

Abstract A crucial practical current deman&aie@te is converting data into usable g
actionable information that supports deeiking at various scales and that ¢
further processedyenerate knowledge. As a consequence, scientific work
semantic models and effective infrastructures become important for knoy
sharing and ensuring reproducibility. This course covers the emerging m
meaningfully integrating geospattathdough workflows in different applicati

contexts.
URL https://studyguide.itc sgén/201800301/integratecspatial

workflows? ga=2.185532521.1126326621.16BMBENI% 3.1514980118
Learning outcomes 1 Analyse the quality of structured anrstisemired data sources and app

coding solutions for the storage, querying and curation of this data,
for specific application contexts.

1 Apply semantic information integration through knowledge formalisa
semantic enrichment, explogterying and data mining.

1 Construct interoperable and reproducible geospatial workflows base
modelling methods and workflow languages.

1 Make informed decisions on the infrastructural system design for en
meaningful data integrationeowéh.

Learning units In this course problem solving is central. Students are confronted with pr
reality in which the integration of heterogeneous data sources is key to d
meaningful information. The conceptual understandinghis stuittdntg by
creating a concept map within the Living Textbook, based on selected lit
learning the principles (through lectures and reading papers) and applyin
tools, they use their coding experience to carry out a dateitensamihcSDI
as a proof of concept. Students need to critically reflect in a report and in
presentation on the tools which they used and identify their potential, lim
scalability.

Topics covered:

1. Characteristics and curation of structured asirustmed data sources

- Data source differentiation (Authoritative data, Sensor data,
Crowdsourced data, Geosocial media)

- Data quality
- Introduction to Natural Language Processing
- Storage and query meidms

2. Semantic information integration
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- Introduction to knowledge formalization (Semantic web, Ontg

Linked data)
- Semantic enrichment
- Exploratory querying
3. Workflow & process modelling
- Process logic
- Reproducibility, versioning, performance
- Workflow langges and systems
4. |Infrastructural system design
- Spatial Data Infrastructures
- Webservice stack
- Interoperability
- Deployment (e.g., cloud services)
- User interfaces (Dashboards, Semantic query clients)

Teaching formats

Lectures, practical trainggprcises, sddfcture

Type of learning materials

Presentations, scripts, textbooks, viddesysglf) materialdearning

Link to course materials

|.h.deoto@utwente.nl

Software LivingTextBook (LTB)

Categories

Basics Managingeospatial data

Development -

SDI Understanding SDI, using SDI, setting up and maintaining an SDI

Earth observation

Societal / legal aspects

Management
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Course description
Questionnaire #12

Course name Extraction, Analysis & Dissemination of GeoData
Study programme Geoinformation science and earth observation (MGEO)
Level Master

Scientific domain Geoinformation / Geomatics

Related module -

Credits (ECTS) 7

Workload 40 h lectures, 6@Xercises

Language English

Contact

Partner organisation University of Twente

Department Faculty ITC, Department ofi@emmation Processing
Reported by Lucas De Oto

Email Address |.h.deoto@utwente.nl

Course details

Abstract This course teaches the extraction, analysis, and dissemination of inform
geospatial data in an iterative approach using concrete applications. Exe
topics are the creation of Digital Terrain Models using photogrammetric t
and the visualization of the results in a 3D environment using Virtual Req
Furthermore, different map representations are used to visualize time se
taking uncertainty of measurements and models into account. Lastly, the
creationf geoservices and web mapping technology is discussed.

URL https://studyguide.itc sgén/201800290/extractioalysimnddisseminatieyt
geospatiahformation?_ga=2.185532521.1126326621.1604329125
574543973.1514980118

Learning outcomes 1 Plan gohotogrammetric mission with a focus on quality aspects of th¢

9 Utilize image orientation procedures for the generation of topograph
such as maps and Digital Terrain Models.

1 Assess requirements from an application perspectivepforeetedta
graphic representations to map changes.

1 Determine the requirements of 3d viewing environments, and explai
application of depth cues.

1 Explain the principles of web architectures and web services require
web/cloud applications.

1 Explén the role of Open Standards and use them for the creation an
consumption of GeoWebservices.

1 Create GeoWebservices and associated web mapping clients for inf
dissemination

1 Evaluate and analyse the uncertainty of spatial datasets and madell
choose the appropriate option to design an effective uncertainty visy

Learning units This course deepens the theoretical knowledge and practical skills regar
extraction, analysis, and dissemination of geospatial informettcat |ddtaces
and flippediassrooms provide students wigpih scientific knowledge of the
methods and (ungraded) supervised practical sessions let students pracl
skills. An individual assignment
Geovisualization. Key to this course is a group assignment which integral
various concepts taught in the lectures and proretanipgemeams work
together to combine the different processes of extraction, analysis and d
into a singlpractical project.

Topics covered:
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1. Photogrammetry
- Flight planning
- Image orientation
- DTM generation
2D and 3D feature extraction
2. GeoWebservices and mapping clients
- Clienserver technology
- Open Standards and GeoWebservices
- Web clients for data arap dissemination
3. Geovisualisation
- 3D visualisation (depth cues, VR)
- Time series (animation)
- Geovisualisation environments
4. Uncertainty
- Uncertainty in image classification (sensitivity)
- Validation and accuracy assessment
- Uncertaintyisualization

Teaching formats Lectures, practical training / exercisésctaedf, mentorship

Type of learning materials | Presentations, scripts, textbooks, viddesrself) materialdearning

Link to course materials |.h.deoto@utwente.nl

Software No details given.

Categories

Basics Collecting geospatial data, analysing geospatial data, visualising geospa|

creating maps

Development -

SDI -

Earth observation -

Societal / legal aspects Disseminating earth observation data

Management -
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Course description
Questionnaire #13

Course name Acquisition and Exploration of Geospatial Data
Study programme Geoinformation science and earth observation (MGEO)
Level Master

Scientific domain Geoinformation / Geomatics

Related module -

Credits (ECTS) 7

Workload 40 h lectures, 60 h exercises

Language English

Contact

Partner organisation University of Twente

Department Faculty ITC, Departmefeawdinformation Processing
Reported by Lucas De Oto

Email Address |.h.deoto@utwente.nl

Course details

Abstract The aim of this course is to equip students with theoretical and practical
methods for spatial data acquisition and exploration, while helping them
critical thinking for method selection. In this course, students use akjagith
and programming skills to find, retrieve, store, and explore various geosy

datasets.
URL https://studyguide.itc 1gén/201800281/acquisiimdexploraticofgeospatial
data? _ga=2.185532521.1126326621.1604632513973.1514980118
Learing outcomes 1 The student is capable of designing a simple spatial information sys

modelriven architecture principles.

1 The student is able to make informed decisions on: the best sensor,
methods for data acquisiticiyding data acquisition through field surv
SDI 6s (spatial data i ndcraping.t r uc

1 The student is able to analyse geospatial data to describe their spat
and attribute quality by making use of statistalsuns concepts.

1  Apply cartographic design principles for particular use cases to expl
present the data.

1 The student is able to evaluate the most appropriate environment ar
C++, Matlab, R and Spatial SQL for acquisition anchexfeedzatial
data.

Learning units Lectures bring the theoretical background and a series of tutorials prepa
practical work and the course's individual assignment. Extensive practica
weight to this course and are interfdeditimte individual and peer learning.

Students are asked to share the findings of their practicals and solutions
Finally, students have to work on an assignment that will cover different
process from data acquisition taltgi§ual exploration.

Topics covered:
1. Modebriven architecture for transformational design of geospatial in
systems
- UML for data store design
- Simple spatial features
- Object classes
2. Data acquisition
- From space, airborne, terrestrial sitdgpnsor systems
- Through human sensors and from existing repositories
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- Strategies (field survey planning, sampling, collaborative ma||
of mobile applications)
3. Basics of calculus, probability and statistics for data exploration
- Calculus
- Basic rukeof probability
- Distributions of random variables
- Graphical tools for descriptive statistics
4. Inferential statistics
- Confidence intervals
- Hypothesis testing
5. Regression
- Least squares and linear regression
6. Linear algebra
- From space, airborne, terrestrial aitd sensor systems
- Through human sensors and from existing repositories
- Strategies (field survey planning, sampling, collaborative maj
of mobile applications)
7. Spatial data quality
- Elements of spatial data quality in relation to sensioes dath in
workflow context.
- Error propagation and Taylor series
8. Cartographic data exploration

Teaching formats Lectures, practical training / exercisés;taedf

Type of learning materials | Presentations, scripts, textbooks, viddesrselfmaterials
Link to course materials |.h.deoto@utwente.nl

Software Python, R, C++

Categories

Basics Understanding geospatial data, collecting geospatial data
Development -

SDI -

Earth observation -

Societal / legal aspects -

Management -
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3.3.  Bochum University of Applied Sciences

Course description
Questionnaire #14

Course name

GIS development environments

Study programme

Bachelor Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Specialisation: Software Engineering

Credits (ECTS)

5

Workload 60 h

Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by

Sebastian Drost

Email Address

sebastian.drost@mschum.de

Course details

Abstract The irdepth course "GIS Development Environments" introduces the pra
common Python and Jaased libraries and APIs for the development of ge
applications and @k&ensions.

URL https://www.hochsckdehum.de/fileadmin/public/Die

BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulh
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes

1 Knowledge of selected common programming librariescargeéP

applications development
1
1

Skills in selecting and applying appropriate tools to address a specif]
Competence for projetdated work and organization as well as for taki
responsibility for certain tasks within a team

Learningnits

—a —a —a —8

Visualization of geospatial data

Access to local and distributed vector data sets
Manipulation and transformation of vector data
Reading, writing and manipulating raster data

Teaching formats

Practical training / exercises

Type of learningaterials

Presentations, defirning materials

Link to course materials

Software

1 IDE for programming with Python (e.g. IDLE, PyCharm)
9 IDE for programming with Java (e.g. Eclipse, Netbeans, IntelliJ)

Categories

Basics Managing geospatiala, visualising geospatial data and creating maps
Development Implementing software

SDI -

Earth observation

Societal / legal aspects

Management

Project management, collaborative software engineering
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Course description
Questionnaire #15

Course name Introduction to geoinformatics
Study programme Bachelor Geoinformatics

Level Bachelor

Scientific domain Geoinformation / Geomatics
Related module -

Credits (ECTS) 6

Workload 45 h lectures, 30 h practicailcises
Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy
Reported by Sebastian Drost

Email Address sebastian.drost@dmchum.de

Course details

Abstract The coursgrovides a basic introduction to various topics of geoinformatic
comprehensive understanding of the occupational profile as well as typig
methods and fields of application is conveyed as well as basic concepts
spatial data.

URL https://www.hochschubehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulh
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes 1 Knowledge and understanding of the professioti@lemiofiematics” as
well as the associated procedures and applications
Knowledge and understanding of basic terms and concepts of geoin
Knowledge of basic concepts for modeHgegedand spatial phenome
as well as the ability to apph th describe and abstractwadd areas
1 Knowledge and skills for collecting, managing, analysing and preser
geospatial data with a geoinformation system (currently ArcGIS)
9 Practical skills in structuring and formulating spatial problengstheih s
by applying methods of geoinformatics

f
f

Learning units Current fields of application and procedures of geoinformatics

Overview of existing geodata sources (e.g. public geographic base ¢

OpenStreetMap, remote sensing data) and their ufarinagieirsystems

Analysis and visualization of geospatial data with GIS

Introducing databases and its query with SQL

Modelling and collection of discretdjgets and spatially continuous

phenomena of the real world

9 Structure and organization gbi@Gj&cts

1 Introduction to a scripting language for automating GIS processes (H

9 Orienting overview of special fields of geoinformatics (e.g. Augment
Internet of Things)

=a —a

= —a —9

Teaching formats Practical training / exercises

Type olearning materials Presentations, scripts

Link to course materials

Software ArcGIS, OpenStreetMap, Python shell

Categories
Basics Understanding geospatial data, modelling geospatial data, collecting geg

managing geospatial datalysing geospatial data, visualising geospatial d
creating maps
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Development -

SDI -

Earth observation -

Societal / legal aspects The role of gémformation in society

Management -

Course description
Questionnaire #16

Course name Introduction to Cartography

Study programme Bachelor Geoinformatics

Level Bachelor

Scientific domain Geoinformation / Geomatics

Related module -

Credits (ECTS) 5

Workload 30 h lectures, 30 h practical exercises
Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by Sebastian Drost

Email Address sebastian.drost@mschum.de

Course details

Abstract The course provides essential knowledge of teomeegid of cartography.
Different types of maps, various cartographic design tools and basic creg
as design technigues of maps are introduced.

URL https://www.hochsckdehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVRhandbdecher/Modulhandbuch |
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes 1 Knowledge of the basic terms and concepts of cartography

9 Skills in interpreting existing maps correctly

1 Ability to create own analogue and digital cartographacgadirgso th
mapping guidelines

1 Competence to select the correct cartographic representation type f
problems

Learning units 1 Introduction to the history of cartography and the different types of n

1 Fundamentalsazrtographic communication and cartographic sign thg

I Selected map grid designs and their use cases

i Cartographic design tools and variables (colours, symbols, sizes, et

1 Basic concepts of thematic cartography

I Methods of generalization

1 Effect of mapsdiiferent analogue and digital rddia creation guideling
and principles of map design

i Cartographic and nnajated representations as an entry point to
geoinformation

1 Accompanying practical exercises and application of the learned (cU
ArcGIS)

Teaching formats Practical training / exercises

Type of learning materials | Presentations, scripts

Link to course materials

Software ArcGIS, Inkscape

Page380of 126



SDI and EO Education and Tra

for North Afric
Co-funded by the

Erasmus+ Programme

of the European Union Project ref. numl

No. 61032BPR1-20191-BEEPPKAZBHEIF

Categories

Basics Visualising geospatial data and creating maps
Development Designing information products and software applications
SDI -

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #17

Course name

GIS based spatial analysis
Not yet implemented, starts in spring 2021

Study programme

Bachelor Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Spatial analysis methods

Credits (ECTS) 2,5

Workload 15 h lectures, 15 h practical exercises
Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by

Sebastian Drost

Email Address

sebastian.drost@dmschum.de

Course details

Abstract The course introduces various GIS analysis metHedsoife able to apply th
for specific spatial problems.
URL https://www.hochsckdehum.de/fileadmin/public/Die

BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulh
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes

1 Indeph knowledge of specific GIS analysis methods and competenc
utilization to deal with complex spatial problems

1 Knowledge of basic geostatistical methods for describing and analyy
phenomena and the ability to its application to spiatifiobfems using
GIS and statistical software

Learning units

9 Spatial interpolation methods with GIS

1 Network analysis (e.g. route determination, reachability analyses, id
catchment areas)

1 Raster data analysis with MapAlgebra adthsesiderrain surface analy

1 3dimensional vector data and its analysis (including modeling of 3D

neighbourhood and visibility analyses)
1 Automated geodata processing

Teaching formats

Practicafraining / exercises

Type of learning materials

Presentations, scripts

Link to course materials

Software ArcGIS, QGIS

Categories

Basics Analysing geospatial data
Development -

SDI -

Earth observation

Societal / legal aspects

Management
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Course description
Questionnaire #18

Course name

Geostatistics
Not yet implemented, starts in spring 2021

Study programme

Bachelor Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Spatial analysis methods

Credits (ECTS)

2,5

Workload 15 h lectures, 15 h practical exercises
Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by

Sebastian Drost

Email Address

sebastian.drost@dmschum.de

Course details

Abstract The course introduces basic statistical evaluation methods for spatial dat
purpose, knowledge regarding the statistical characteristics of spatial dat
(autocorrelation) as well as spatial interpolation methods are imparted.
URL https://www.hochsckdehum.de/fileadmin/public/Die

BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulh
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outees

1 Knowledge of basic geostatistical methods for describing and analys
phenomena and the ability to its application to specific spatial problg
GIS and statistical software

Competence to critically evaluate geostategienad data

Learning units

1
1 Description of spatial structures and relationships (spatial autocorrel
variogram, etc.)

I Spatial interpolation in two dimensions (Kriging)

1 Introduction to the statistical programming language R

Teachinfprmats

Practical training / exercises

Type of learning materials

Presentations, scripts

Link to course materials

RStudio

Software

Categories

Basics Analysing geospatial data
Development -

SDI -

Earth observation

Societal / legadpects

Management
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Course description
Questionnaire #19

Course name Computer graphics for GIS
Not yet implemented, starts in spring 2021
Study programme Bachelor Geoinformatics
Level Bachelor
Scientific domain Geoinformatio€omatics
Related module Basic models in geoinformatics
Credits (ECTS) 2,5
Workload 15 h lectures, 15 h practical exercises
Language German
Contact
Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy
Reported by Sebastian Drost
Email Address sebastian.drost@dmchum.de

Course details

Abstract The course covers basic concepts of computer graphics focussing on thg
spatial data sets by using graphic librarigsagrésming language Java.
URL https://www.hochsckdehum.de/fileadmin/public/Die

BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulh
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes 1 Knowledge of basic spatial models aittiralyas well as its references
existing standards and standards

Knowledge of basic concepts for visualizing geospatial data

Skills in developing modules and tools for analysing and visualizing
data, as well as for its application andogxtens

f
f

Learning units 1 Concepts of computer graphics (rendering pipeline, scene graph, 2[
transformations from world to device coordinate systems)

1 Graphic Libraries Java2D and JavaFX

1 GlISspecific geometric solids (e.g. Bézier curves, splines, NURBS, ¢

1 Exercises for developing a simple geovisualization system based on

Teaching formats Practical training / exercises

Type of learning materials | Presentations, scripts

Linkto course materials -

Software IDE for programming with Java (e.g. Eclipse, Netbeans, IntelliJ)
Categories

Basics Visualising geospatial data and creating maps

Development Implementing software

SDI -

Earth observation -

Societal / lega$pects -

Management -
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Course description
Questionnaire #20

Course name

Digital elevation models

Study programme

Bachelor Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Basic modelsgeoinformatics

Credits (ECTS) 2,5

Workload 15 h lectures, 15 hours h exercises
Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by

Sebastian Drost

Email Address

sebastian.drost@mschum.de

Course details

Abstract The course covers the generation and use of digital elevation models. T¢
methods for the creation of DEMs based on point data as well as basic u
DEMs are introduced.

URL httgs://www.hochschblechum.de/fileadmin/public/Die

BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulh
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes

1 Knowledge of DEMs and algorithms as well as its references to exis
standards and standards

Knowledge of basic concepts for visualizing elevation data

Skills in assessing the suitability of DEM approaches for certain spa
solving

f
f

Learning units

9 Digital elevation models as an example for interpolatinizanyditstrate
point sets in 2D and 2.5D space

1 Delaunayriangulation, Thiespetygons, interpolation techniques for
elevation data

1 Use of DEMs (e.qg. visibility analysis, hypsography, profiles, mass c3

9 Practicals for generating a digitai@bewedel from point data

Teaching formats

Practical training / exercises

Type of learning materials

Presentations, scripts

Link to course materials

GEOgraf

Software

Categories

Basics Modelingeospatial data, visualising geospatial data and creating maps
Development -

SDI -

Earth observation

Societal / legal aspects

Management
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Course description
Questionnaire #21

Course name Basic models in geoinformatics
Studyprogramme Bachelor Geoinformatics

Level Bachelor

Scientific domain Geoinformation / Geomatics

Related module Basic models in geoinformatics
Credits (ECTS) 5

Workload 30 h lectures, 30 h practical exercises
Language German

Contact

Partneorganisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by Sebastian Drost

Email Address sebastian.drost@dmchum.de

Course details

Abstract The course deals with different geometric, topoldlyerabsicdconcepts and
models in the field of geoinformatics (ISO and OGC). Knowledge of geon
topological models will be imparted as well as selected geometric and to
algorithms.

URL https://www.hochsckdehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulhg
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes 1 Knowledge of basic spatial models and algorithms as well as its refeg
existing standards and standards

9 Skills in develogiGIS evaluation modules and visualization tools for
data, as well as for its application and extension

1 Competence to assess the suitability of basic modelling approaches
spatial problesolving categories

Learning units Geometric, topological and thematic concepts and dimensions of sp

Geometric models (according to 1ISG1184@%SO 19107) incl. geometr,

algorithms (sweep, digiddconquer methods, etc.)

1 Topological models (planar anglawar graphs, dual graphs, adjacencs
incidence, DIME, according to ISO 19107) incl. topological algorithm]
Dijkstra, neighbourhood relationships @i, DrEersection operations u
topological approaches)

1 Feature models, feature typesr@angdo ISO 190109) incl. atgkational
mapping, spatial index structures (quadtrees) R

1 Exercises for the development of small GIS evaluation modules bas

E

Teaching formats Practical training / exercises

Type of learningaterials Presentations, textbooks

Link to course materials -

Software IDE for programming with Java (e.g. Eclipse, Netbeans, IntelliJ)
Categories

Basics Modelingeospatial data, visualising geospatial data and creating maps
Development Implementing software

SDI -

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #22

Course name Spatially enablegrocesses in public administration
Study programme Master Geoinformatics

Level Master

Scientific domain Geoinformation / Geomatics

Related module Spatial data infrastructures

Credits (ECTS) 2,5

Workload 15 h lectures, 15 h praaticalcises
Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by Sebastian Drost

Email Address sebastian.drost@dmchum.de

Course details

Abstract Geospatiahfrastructures, like all information infrastructures, are not just te
components with defined interfaces. Clear goal definitions, organisationg
arrangements and legal framework conditions are critical for success an(
These framework ditions are examined and elaborated in the course.

URL https://www.hochsckdehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__ Modulhandbuecher/MHB_NM
Geodaesie MB2eoinformatik.zip

Learning outcomes 1 Knowledge of the benefitaaptications of spatial data infrastructure s
for administration, business, science and the general public

Skills in identifying spatial references in administrative processes
Ability to optimize administrative processesigidjag them andstihm
contribute to modernise administration

f
f

Learning units Basics of public administration in Germany and Europe
Spatiatelated administrative processes
Process oriented and geodata related administrative modernisation

Use of geodata for citizen paitimi Value added from geodata

E ]

Teaching formats Seminar / workshop

Type of learning materials | Presentations, scripts

Link to course materials -

Software -

Categories

Basics -

Development -

SDI Understanding, using SDI, assessing SDI

Earth observation -

Societal / legal aspects Relevant legal aspects

Management Manging an organisation
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Course description
Questionnaire #23

Course name GDIDE and INSPIRE

Study programme Master Geoinformatics

Level Master

Scientifidomain Geoinformation / Geomatics

Related module Spatial data infrastructures

Credits (ECTS) 3,5

Workload 15 h lectures, 30 h practical exercises
Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by Sebastian Drost

Email Address sebastian.drost@dmchum.de

Course details

Abstract The seminar will discuss European directives froenttisogatent and their
transposition into national lalgolprovides skills to harmonise heterogened
spatial data sets using ETL processes and to provide them via standardi
services.

URL https://www.hochsckdehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__ Modulhandbuecher/MHB_NM
Geodaesie MB2eoinformatik.zip

Learning outcomes 1 Knowledge of administrative structure in Germany and Europe
1 Ability to merge existing geospatial data from different sources and
within a geospatial data infrastructure by using staretaicézed s

Learning units 1 European guidelines in the field of geoinformation (INSPIRE, Europs
Framework, PSI, OpenDatd)IER) and their transposition into nationa

i Standardisation of geospatial data from different sources using ETL

9 Provision of standardized geospatial data using services within a sp
infrastructure

Teaching formats Lectures, practical training / exercise

Type of learning materials | Presentations, scripts

Link to course materials -

Software -

Categories

Basics Collecting geospatial data, managing geospatial data

Development -

SDI Understanding, managing SDI, implementing technical SDI components

Earth observation -

Societal / legal aspects Legal aspects relevant for SDI

Management -
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Course description
Questionnaire #24

Course name Spatial web and database applications
Study programme Master Geoinformatics

Level Master

Scientific domain Geoinformation / Geomatics

Related module Architectures and APlgémspatial applications
Credits (ECTS) 3,5

Workload 45 h

Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by Sebastian Drost

Email Address sebastian.drost@dmchum.de

Course details

Abstract Wehbased applications differ from traditional {ol@s&th@pplications in term
their requirements, such as architecture, scalability, and security, as well
technologies used. @ of the course is to provide skills for the developn
webbased applications. In addition to teaching theoretical content, desigt
implementation are practiced and deepened on the basis of practical exa

URL https://www.hochsckhdehumetfileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__ Modulhandbuecher/MHB_NM
Geodaesie MB2eoinformatik.zip

Learning outcomes 1 Knowledge of specific architectural patterns for the development of s
software solutions, in particular coffiftgand components for the
development of web and database applications using standardized §

9 Skills in designing and implementing complex spatial software syste
mobile components

Learning units Serviceriented architectures

Application ehiitectures and their components

Service interfaces

Architectural patterns

Object relational mapping, geodatabases and persistence (JPA, Hib

Implementation of application examples

E R E ]

Teaching formats Seminar / workshop

Type of learning material Presentations, scripts;lealining materials

Link to course materials -

Software IDE for programming with Java (e.g. Eclipse, Netbeans, IntelliJ), Postgre]
Categories

Basics Managing geospatial data, visualising geospatiatdsdtiramthaps
Development Analysing requirements, implementing software

SDI -

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #25

Course name

Mobile mapping applications

Study programme

Mastefseoinformatics

Level

Master

Scientific domain

Geoinformation / Geomatics

Related module

Architectures and APIs for geospatial applications

Credits (ECTS) 2,5

Workload 30h

Language German

Contact

Partner organisation Bochum UniversityApplied Sciences
Department Department of Geodesy

Reported by

Sebastian Drost

Email Address

sebastian.drost@mschum.de

Course details

Abstract

Mobile applications differ from traditional {olestth@pplications in terms of
requirements, such as architecture, scalability, and security, as well as th
technologies used. The aim of the course is to provide skills for the deve
mobile applications. In addition to teaching theoretical content, design ar|
implementatioregpracticed and deepened on the basis of practical examy

URL

https://www.hochsckdehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__ Modulhandbuecher/MHB_NM
Geodaesie MB2eoinformatik.zip

Learning outcomes

1 Knowledge of specifahdectural patterns for the development of spati
software solutions, in particular common APIs and components for t
development of mobile applications

9 Skills in designing and implementing complex spatial software syste
mobile components

Learmg units

Requirements for mobile (geo) applications
Mobile app architectures

User interfaces for mobile devices

Use of sensors installed in mobile devices
Current development kits for mobile operating systems (e.g. Androig
Implementation of applicatiamples

E R E ]

Teaching formats

Seminar / workshop

Type of learning materials

Presentations, scripts;lealining materials

Link to course materials

Software

Android Studio

Categories

Basics Visualising geospatial data and creating maps
Development Analysing requirements, implementing software
SDI -

Earth observation

Societal / legal aspects

Management
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Course description
Questionnaire #26

Course name Geostatistics

Study programme Master Geoinformatics

Level Master

Scientific domain Geoinformation / Geomatics

Related module Spatial decision support

Credits (ECTS) 2,5

Workload 15 h lectures, 15 h practical exercises
Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by Sebastian Drost

Email Address sebastian.drost@dmchum.de

Course details

Abstract The course covers various methods and processes of geostatistics. The
be applied to practeemples using the statistical programming language
URL https://www.hochsckdehum.de/fileadmin/public/Die

BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/MHB_M
Geodaesie M2eoinformatik.zip

Learning outcomes Knowledge of basic methodsostagistics and the ability to apply them to sy
spatial problems using GIS and statistical software

Learning units Processes and methods of geostatistics

Regression analysis

Correlation analysis

Clustering techniques

Interpolation methods

Spatial data mining

Application of geostatistical methods using selected software systen
(programming language R)

E R EEEE ]

Teaching formats Lectures, practical training / exercises

Type of learning materials | Presentations, scripts

Link to course materials

Software RStudio

Categories

Basics Analysing geospatial data, visualising geospatial data and creating mapg
Development -

SDI -

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #27

Course name Models for decision support
Study programme Master Geoinformatics
Level Master

Scientific domain Geoinformation / Geomatics
Related module Spatial decision support
Credits (ECTS) 3,5

Workload 45 h

Language German

Contact

Partneorganisation Bochum University of Applied Sciences
Department Department of Geodesy
Reported by Sebastian Drost

Email Address sebastian.drost@dmchum.de

Course details

Abstract The course covers procedures and models of spatialigecigiofihe aim of th
course is to impart skills for the choice and application of decision model
with spatially complex problems (e.g. site planning, accessibility analyse

URL https://www.hochsckdehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/MHB_M
Geodaesie _MB2eoinformatik.zip

Learning outcomes 1 Knowledge of spatial decision support models
1 Competence for the analysis, structuring and formulation of technica
problems
1 Skills irdientifying required geoinformation in eaising processes
9 Skills in selecting multidimensional spatial analysis methods for con
problems (e.g. site planning, mobility problems) and in applying ther
Learning units 1 Models and procedures of spati#sion support (includingaeritétia
analysis)

1 Spatial Reasoning
1 Identifying of problems and objectives as well as derivation of decisi
1 Application of Gl and statistics software to solve spatial problems

Teaching formats Seminarworkshop

Type of learning materials | Presentations, scripts;lealhing materials

Link to course materials -

Software ArcGIS, QGIS

Categories

Basics Collecting geospatial data, analysing geospatial data
Development Designingnformation products and software applications
SDI -

Earth observation -

Societal / legal aspects The role of géaformation in society

Management -
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Course description
Questionnaire #28

Course name Geovisualisation

Study programme MastefGeoinformatics

Level Master

Scientific domain Geoinformation / Geomatics

Related module Geovisualisation and huomanputer interaction
Credits (ECTS) 3,5

Workload 15 h lectures, 30 hours h exercises and seminars
Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by Sebastian Drost

Email Address sebastian.drost@dmschum.de

Course details

Abstract The course provides basic knowledge in visualization of spatially related
data. For this purpose, selected reference models of geovisualisation arg
and in particular scientific visualization techniques are taught.

URL https://www.hochsilebochum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/MHB_M
Geodaesie _MB2eoinformatik.zip

Learning outcomes 1 Knowledge of basic procedures for visualizing spatial (static and ten
dynamic) 2D and 3D datgpancesses

Skills in (cartographic) linkingageovisualization objects
Competence to integrate geovisualisation techniques into professior
and Gl infrastructures

f
f

Learning units 1 Reference models of geovisualisation (visualizatioMpjp&libe,
ISO/OGC portrayal models)

Graphic semiology

"Scientific Visualization"

Exploratory visualization techniques and visual data mining
3D cartography

Data abstraction (classification, filtering, generalization)
Visualization of hitjmensional datpaces

Practical exercises using the AVS/Express software
Innovative practical application examples

=& =4 —a 8 _a _a_9_°

Teaching formats Lectures, practical training / exercises, seminar / workshop

Type of learning materials | Presentations, scrig&flearning materials

Link to course materials

Software AVS/Express

Categories

Basics Modeling geospatial data, visualising geospatial data and creating maps
Development -

SDI Implementing technical SDI components

Earth observation -

Societal / legal aspects The role of géaformation in society

Management -
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Course description
Questionnaire #29

Course name Enterprise GIS
Not implemented before end of 2021
Study programme Bachelor Geoinformatics
Level Bachelor
Scientific domain Geoinformation / Geomatics
Related module -
Credits (ECTS) 5
Workload 30 h lectures, 30 h practical exercises
Language German
Contact
Partner organisation Bochum University of Applied Sciences
Department Department Gleodesy
Reported by Sebastian Drost
Email Address sebastian.drost@dmchum.de

Course details

Abstract The course addresses core aspects of entédprigeoinformation systems.
Typical requirements, architectures, components and praceesessef GIS"
will be discussed with respect to concrete use cases.

URL https://www.hochsckdehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulh
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcome 1 Knowledge of typical "Enterprise GIS" pattehitsctures, components,
processes

9 Skills in the design and implementation of ETL processes

9 Capability to integrate data from different systems

1 Skills in developing simple specializéutersaces in commercial and op

source environments

Ability to implement quality assurance measures (e.g. consistency ¢

Ability to classify and develop Enterprise GIS architectures for the u

data in companies

E

Learning units 1 Elaboratin of the topic "Enterprise GIS" based on a selected use cas
(requirements, connection of different systems, architectural specifig

1 Inspection of typical "Enterprise GIS" components of commercial plg
ArcGIS Enterprise) and an operestaok (e.g. GeoServer, PostGIS, Q
OpenLayers)

1 Practical development of user interfaces to support business proces
data collection or analysis)

1 Elaboration of quality assurance measures such as collection rules
inspection routines

1 Dat migration and integration with ETL {Exnafbrrhoad) tools (e.g.
FME or HALE)

Teaching formats Lectures, practical training / exercises

Type of learning materials | Presentations, scripts

Link to course materials

Software HALE, FME, ArcGIS, GeoServer, PostGIS, PostgreSQL

Categories
Basics Collecting geospatial data, modeling geospatial data, managing geospat

analysing geospatial data

Development -
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SDI -

Earth observation -

Societal / legal aspects -

Management Connecting organisations

Course description
Questionnaire #30

Course name Spatial data management project
Not implemented before end of 2021
Study programme Bachelor Geoinformatics
Level Bachelor
Scientific domain Geoinformation / Geomatics
Related module Specialisation: Spatial data managament
Credits (ECTS) 5
Workload 60 h
Language German
Contact
Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy
Reported by Sebastian Drost
Email Address sebastian.drost@mschum.de

Course details

Abstract The 'Geodata Management' project addresses aspects of handling, integ
management of spatial data sets. Topics related to spatial data managern
covered with specific focus on practical examples, e.g. monitoring systen
information systems or spatial inventories.

URL https://www.hochsckdehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/MoBalh
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes 9 Skills in designing and implementingl&¢8 technical concepts

I Competences for the realization of multidimensional data models an

1 Ability to implement specialist applicatiamsewinterfaces, role models
quality assurance measures

9 Ability to transfer existing geospatial data into a unified database us
processes and to update it regularly and automatically

Learning units Developmentmiltidimensional data models and versioning concepty
Analysis of own and thady data, as well as its evaluation regarding i
applicatierelated suitability

1 Geometric and semantic transformations of data sets (ETL)

1 Concepts for the regular, automadiating and evaluation of datasets

1 Quality assurance measures and metadata handling

E ]

Teaching formats Practical training / exercises

Type of learning materials | Presentations, scripts;lealining materials

Link to course materials

Software ArcGISFME

Categories

Basics Modeling geospatial data, managing geospatial data
Development Designing information products and software applications
SDI Managing metadata
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Course description
Questionnaire #31

Course name Information Management in the Public Sector

Study programme Erasmus+ JMD PIONEERrmation Management in the Public Sector; Mg
Public Management & Policy

Level Master

Scientific domain Public Administration Science

Related module Specialisation: Spatial data managament

Credits (ECTS) 6

Workload 30 h lectures, 60 online exercises, 60 h paper writingtd@yh self

Language English

Contact

Partneorganisation KU Leuven

Department KU Leuven Public Governance Institute

Reported by Joep Crompvoets

Email Address joep.crompvoets@kuleuven.be

Course details

Abstract This learning activity consists of the following seven modules:

1 Module I: Introduction This module provides an introduction to the ¢
including the rationale behind the importance for the future of the pu
and past developmdegsling to the current situation.

1 Module Il: Public Values, Principles and Innovation This module intr
public values and principles of information management in the publi
addition, the module introduces the concepts and kepfaprablicesector
innovation.

1 Module lll: Technologies This module presents relevant and new en
technologies that are applied in order to manage information in the
and to innovate the public sector in a changing society.

1 Module IV: Infoation & Digital Transformation This module presents
elements related to data science aspects of information managemet
data discovery, accessibility, analysis) and introduces the strong dig
transformation in the public sector.

1 Modul&/: Public Sector: This module illustrates the peculiarities of in
management in the public sector and presents the associated gover
structures, rules, players and networks.

1 Module VI: Policies: This module presents the key policietetrattdoz
the current information management in the public sector at Europea
federal/national, regional and local administrative levels).

1 Module VII: Challenges & Trends: This module presents an overviey
challenges and trends relatesbtmation management. These challeng
trends mainly refer to ethical, legal, financial, governance and techn

1 Module VIII: Strategy Development. This module presents guideline
as ways of support for developing an organiatiegafer information
management in the public sector {@@hviernance and Public Sector
Innovation).

1 Module IX: Roadmaps. This module focuses on the development of
leading to a successful implementation of the organizational steaies)
is made to existing successful roadmaps.

1 Module X: Final Assignment. This module deals with the developme
strategy for better managing information resources for a specific puk
organization. Students have to write a strategy report in group and h
present the main highlights dberfgqnal lecture.
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URL https://onderwijsaanbod.kuleuven.be/syllabi/e/SOD35BE.htm#activetab=
_idp80928

Learning outcomes Throughout this course the students acquire the following knowledge, sk
attitudes:

1 The student is familiar thigthkkey components of information managem
the public sector.

1 The student is acquainted with key technologies related to the mang
information in the public sector.

1 The student can describe and explain the main principles and trendg
information management in the public sector.

1 The student can identify the peculiarities in the field of information n
for the public sector.

1 The student can recogthiegpossibilities and limitations of current infor
management services for public service deliveries and policy makin

1 The student can identify the added public values of information man
the public sector.

1 The student can identify ancritbesthe key characteristics and recent
developments in information management (e.g. Open Data, Linked
Data, Cloud Computing).

1 The student can explain how new and emerging technologies can b
order to innovate the public sectdnamgirtg society.

1 The student is familiar with and can report on current information mg
practices at different administrative levels: local, regional, national,
international.

1 The student is familiar with and understands the edtiod&eybpolicies f
information management in the public sector at different administrat

I The student is acquainted with key challenges (legal, ethical, techng
security, financial, and governance) in the context of informationt ima|
the public sector.

1 The student can identify the key actors relevant for the development

implementation and management of applications within the public sg

The student is acquainted with digital transformation in public sector

The student caewtlop and present a strategy for an organization cor

public sector innovation.

I The student can communicate in written, oral and visual ways about
aspects of information management in the public sector.

1 The student can demonstrate aibtesgkt in information management
public sector.

I The student can show a critical attitude towards information manage
value for the public sector as a whole as well as an individual public

E ]

Learning units 1 Information Mamagent Policy & Technology (4 ECTS)
i Strategies for Information Management (2 ECTS)
Teaching formats Lectures, distance learning, self lecture
Type of learning materials | Presentations, scripts, videodeagiing materialdearning
Link taourse materials See KU Leuven Tole#ducation platform of KU Leuven KU Leuven
Software KU Leuven Toleddducation platform of KU Leuven
Categories
Basics Understanding geospatial data, managing geospatial data
Development -
SDI Understanding SDI, novel trends in SDI (likesdouidfrastructures, linked d
Earth observation -
Societal / legal aspects Relevant legal aspects, economic implication, the fiofewhgion in society
Management Projecinanagement, managing an organisation, connecting organisationg
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Course description
Questionnaire #32

Course name

Introduction to remote sensing
Not yet implemented, starts in spring 2021

Study programme

Bachelor Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Remote sensing

Credits (ECTS) 2,5

Workload 15 hours lectures, 15 hours practical exercises
Language German

Contact

Partner organisation Bochum University of Apfloéehces

Department Department of Geodesy

Reported by

Sebastian Drost

Email Address

sebastian.drost@dmschum.de

Course details

Abstract The course covers basic methods and technigues of remote sensing, su
characteristicsadéctromagnetic radiation, the classification of the spectru
sensor types and methods for analysing and interpreting remote sensing

URL https://www.hochsckdehum.de/fileadmin/public/Die

BO_Fachbereiche/fb_g/Ordnungen__ SVP__ Moduatremidiogdulhandbuch_E
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes

1 Knowledge of collecting and processing remote sensing data

1 Indepth knowledge of the analysis and interpretation of remote seng

1 Skills in identifyifgrmulating and analysing technical problems when
remote sensing data

Learning units

Remote sensing techniques and concepts

Electromagnetic radiation and classification of the spectrum of elect

waves

1 Interaction of radiation with thepltier® and surfac&ensing
electromagnetic radiation

1 Evaluation of remote sensing data (indices based)

f
f

Teaching formats

Lectures, practical training / exercises

Type of learning materials

Presentations, scripts

Link to course materials

Software

Monteverdi, Orfeo Toolbox

Categories

Basics

Analysing geospatial data, visualising geospatial data and creating mapsg

Development

SDI

Earth observation

Understanding EO basics, aerial photography, multispectral scasersers:
finding and accessing earth observation data

Societal / legal aspects

Management
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Course description
Questionnaire #33

Course name

Digital image processing
Not yet implemented, starts in spring 2021

Study programme

BacheloGeoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Remote sensing

Credits (ECTS) 2,5

Workload 15 hours lectures, 15 hours practical exercises
Language German

Contact

Partner organisation Bochunniversity of Applied Sciences
Department Department of Geodesy

Reported by

Sebastian Drost

Email Address

sebastian.drost@dmschum.de

Course details

Abstract

The course is intended to cover basic concepts of digital image processi
one hand, storage concepts of digital image information as well as differg
characteristics of remote sensing image data are taught. On the other hg
introdiction to image analysis methods and selected image processing of
takes place.

URL

https://www.hochsckdehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulh
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes

9 Skills in collecting and processing methods foasadtgeospatial data

1 Indepth knowledge of analysis and interpretation methods for geosp

1 Skills in identifying, formulating and analying technical problems whg
wih digital image data

Learning units

Basics of signal processing

Characteristics and storage of digital image information

Spectral, radiometric, temporal and geometric resolution of digital dg
Visualization of image data (chaomblnations)

Local and point operators

Image enhancement and threshold analysis

Pixel based data merging {&#a¥pening)

E

Teaching formats

Lectures, practical training / exercises

Type of learning materials

Presentations, scripts

Link to course matsria

Software

IDE for programming with Python (e.g. IDLE, PyCharm), OpenCV

Categories

Basics

Collecting geospatial data, analysing geospatial data, visualising geospa
creating maps

Development

SDI

Earth observation

Understanding EO basics, multispectral scanners, image interpretation g
information products

Societal / legal aspects

Management
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Course description
Questionnaire #34

Course name

Advanced methods of remote sensing
Notavailable before end of 2021

Study programme

Bachelor Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Specialisation: Remote Sensing

Credits (ECTS) 5

Workload 60 h

Language German

Contact

Partneorganisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by

Sebastian Drost

Email Address

sebastian.drost@dmschum.de

Course details

Abstract The course is intended to impdepth knowledge of reraetesing topics. Varig
extended analysis, processing and interpretation techniques for remote ¢
are covered.

URL https://www.hochsckdehum.de/fileadmin/public/Die

BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulh
helor Geoinformatik_ab_WS 2019 20.pdf

Learning outcomes

Expertise in collecting and processing of remote sensing data
Indepth knowledge of the analysis and interpretation of remote seng
Indepth knowledge of applications within the field rengpte sensin
Skills in identifying, formulating and analysing technical problems wi
remote sensing data

E R E

Learning units

Supervised and unsupervised classification of remote sensing data
Segmentation of remote sensing data

Objecbased image analysis

Classification of airborne laser scanning data

Basics of thermography

Bitemporal and multitemporal change detection

E R E ]

Teaching formats

Seminar / workshop

Type of learning materials

Presentations, defirning materials

Link to course materials

Software ENVI
Categories
Basics Collecting geospatial data, analysing geospatial data, visualising geospa

creating maps

Development

SDI

Earth observation

Preprocessing of remote sensing data, image interprefationgirdormation
products, thermal remote sensing, finding and accessing earth observati

Societal / legal aspects

Management
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Course description
Questionnaire #35

Course name Webbased GIS

Study programme BacheloGeoinformatics

Level Bachelor

Scientific domain Geoinformation / Geomatics

Related module Internet technology and-ased GIS technology
Credits (ECTS) 3,5

Workload 15 h lectures, 30 h practical exercises
Language German

Contact

Partneorganisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by Sebastian Drost

Email Address sebastian.drost@dmchum.de

Course details

Abstract Introduction of concepts and tools to implement geosyailadatiens and
services.
URL https://www.hochsckdehum.de/fileadmin/public/Die

BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulh
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes 1 Expertise to assess the suitability ability®f basic internet and web
technologies for developing software applications

9 Skills in practically implementing basic geospatial web application b
common software frameworks

1 Expertise to estimate the efforts for the implementation@ndfopelati
mapping applications and simple specialist modules and portals

Learning units Application of cliside web mapping frameworks (e.g. Leaflet)
Deploying raster and vector data to geospatial servers (e.g. practical
GeoServer)

1 Measuring perfnance and optimizing data delivery

1 Integration of wbhsed GIS components into specialist information sy,

f
f

Teaching formats Lectures, practical training / exercises

Type of learning materials | Presentations, scripts

Link to courseaterials -

Software Leaflet, GeoServer, IDE or text editor for programming with JavaScript (¢
Visual Studio Code, Komdo)

Categories

Basics Visualising geospatial data and creating maps

Development Designing information productsoftmeare applications, implementing softwg
SDI Implementing technical SDI components

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #36

Course name

Spatial data infrastructures
Notavailable before end of 2021

Study programme

Bachelor Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Internet technology andwasted GIS technology

Credits (ECTS) 1

Workload 15h

Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by

Sebastian Drost

Email Address

sebastian.drost@dmschum.de

Course details

Abstract The seminar introduces the conceptual and architectural structure of cur
data infrastructures (SDIs), e.g. INSPIREE.GDI
URL https://www.hochsckdehum.de/fileadmin/public/Die

BO_Fachbereiche/fb_g/Ordnungen__ SVP__ModulhandbuemheinMdbd Blidg
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes

1 Knowledge of current SDI concepts and implementation technologie

1 Expertise to assess the suitability and usability of basic internet and
technologies for developing@bonents

1 Expertise to estimate the efforts for the construction and operation o
components and simple specialist modules and portals

Learning units

1 Components and geoservices in spatial data infrastructures

9 Architectural patterns in spatiahfiastructures

1 Semantic interoperability ofoased geoinformation services by the usg
organizational measures

Teaching formats

Lectures, practical training / exercises

Type of learning materials

Presentations, scripts

Link to course materials

Software Geoserver

Categories

Basics -

Development -

SDI Understanding SDI, assessing SDI, implementing technical SDI compon

Earth observation

Societal / legal aspects

Relevant legal aspects

Management
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Course description
Questionnaire #37

Course name

Big geodata
Not available before end of 2021

Study programme

Bachelor Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Specialisation: Spatial data managament

Credit§ECTS) 5

Workload 60 h

Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by

Sebastian Drost

Email Address

sebastian.drost@dmschum.de

Course details

Abstract Theterm 'Big Data' refers to techniques for dealing with large, heterogend
critical data. In this course theory and basic Big Data handling and analy
are covered while taking spatial aspects into account. In addition, basic 1
machine learning are introduced.

URL https://www.hochsckdehum.de/fileadmin/public/Die

BO_Fachbereiche/fb_g/Ordnungen__ SVP__Modulhandbuecher/Modulh
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes

1 Knowledge of BigDiees concepts and their relevance for spatial data
1 Knowledge and application of standard techniques in the fields of sg
distributed computing

Basic knowledge of advanced data analysis techniques

Learning units

NoSQL and special BigTaddti@bases
Technologies for Big Data management and analysis (e.g. Apache
MapReduce and similar algorithms
Basics of machine learning

Stream processing

=& =4 —a —a _a|-A

Teaching formats

Seminar / workshop

Type of learning materials

Presentations, scrip&dflearning materials

Link to course materials

Software

l.a. Apache Spark (tbd.)

Categories

Basics Managing geospatial data, analyzing geospatial data
Development -

SDI Novel trends in SDI (like ddaised infrastructures, linked data)

Earth observation

Societal / legal aspects

Management
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Course description
Questionnaire #38

Course name Norms and standards

Study programme Bachelor Geoinformatics

Level Bachelor

Scientific domain Geoinformation / Geomatics

Related module Norms and standards

Credits (ECTS) 2,5

Workload 15 h lectures, 15 h practical exercises
Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by Sebastian Drost

Email Address sebastian.drost@dmschum.de

Course details

Abstract The course is intended to provide an overview of common norms and stg
geospatial domain with focus on the relevance of standardintztfeesscéE ol
this purpose, selected OGC and ISO standards are analysed and practig
of standardompliant provision of geodata are given.

URL https://www.hochsckdehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/Ordnungen__ SVP__ MmdkdharitModulhandbuch_|
helor_Geoinformatik_ab WS 2019 20.pdf

Learning outcomes 1 Knowledge of important standards and norms in Geoinformatics, in
specifications of OGC and ISO/TC 211 (€1§18019107, GML, WMS
WFS, CSW)

1 Well versed hdimgy of standards and normative documents. Experien
enquiring and referencing standards and norms

9 Skills in providing standhed®d information resources using GIS prod
and servers

9 Skills in transferring formally structured standards tdatancretels,

formats and interfaces

Ability to specify standards and use them for different applications

Learning units Introduction to interoperability, formats, interfaces and concepts
Formal and organizational aspects of norms and standards 8O0GC
Analysis of selected norms / standard®(®@19107, GML, WFS, CSV|
WMS)

9 Transfer to practical applications, in particularctamplédt provision of

data via WFES and WMS (using GeoServer)

= —a —a A

Teaching formats Lectures, practitriaining / exercises

Type of learning materials | Presentations, scripts

Link to course materials -

Software Geoserver

Categories

Basics Modelling geospatial data
Development -

SDI Understanding SDI, using SDI
Earth observation -

Societallégal aspects Relevant legal aspects
Management -
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Course description
Questionnaire #39

Course name

Officially curated base data

Study programme

Bachelor Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Norms and standards

Credits (ECTS)

2,5

Workload 15 h lectures, 15 h practical exercises
Language German

Contact

Partner organisation Bochum University of Applied Sciences
Department Department of Geodesy

Reported by

Sebastian Drost

Email Address

sebastian.drost@mschum.de

Course details

Abstract

The course introduces the concept obasetekspecification of geographic b
data, using INSPIRE and AAA as an example. Technical approaches for
andretrieving geographic base data are discussed considering the applic
geodata. In addition, alternative sources for spatial datasets (e.g. OSM)
introduced.

URL

https://www.hochsckdehum.de/fileadmin/public/Die
BO_Fachbereiche/fb_g/OrémungVP__Modulhandbuecher/Modulhandby
helor Geoinformatik ab WS 2019 20.pdf

Learning outcomes

1 Knowledge of content, structure, formats, retrieval and quality of sel
datasets from INSPIRE and official surveying

9 Skills in practically ugjaggraphic base data for applications of geoinf
(especially usage of INSIPRE and ATKIS data)

9 Skills in the application of conceptual data modelling techniques and
generation of specific products and formats

Learning units

1 Introduction torcepts of modelsed specification of geographic base
(AAA and INSPIRE)

9 Search and retrieval of geographic base data

1 Selection and usage of specific datasets based to user requirements

9 Alternative data sources (OpenStreetMap, commercial da}a provide

Teaching formats

Lectures, practical training / exercises

Type of learning materials

Presentations, scripts

Link to course materials

Software

OpenStreetMap, Geoserver

Categories

Basics Modelling geospatial data

Development -

SDI Understanding SDI, using SDI, managing metadata

Earth observation

Societal / legal aspects

Relevant legal aspects

Management
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3.4. University of Zagreb

Course description
Questionnaire #40

Course name Basics of Geoinformatics
Studyprogramme Bachelor of Geodesy and Geoinformatics
Level Bachelor
Scientific domain Geoinformation / Geomatics
Related module -
Credits (ECTS) 5
Workload 30 h lectures, 30 h exercises
Language Croatian
Contact
Partner organisation University of Zagreb
Department Faculty of Geodesy
Reported by Zvonimir Nevitil
Email Address znevistic@geof.hr
Course details
Abstract Development of the ability to recognize, identify and understand the spat
temporal components of the reality.
URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred33490.shtml
Learning outcomes 1 Formulate the basic concepts and defibibionthea space, time, sgige
and reality.
1 Explain the process of creating a model using the perceived reality,
conceptual data model and specifications (perception of reality).
1 Explain the concept of abstract universe and discern and alitgrefttie
elements (entities).
1 Describe and explain various forms of representations of the basic ¢
reality.
1 Describe the different views of spatial phenomena and connect the s
and differences of space and time.
1 Define the repesgation scale of geospace and explain its importance
1 Explain and describe the coordinate systems and the location of obj
attribute.
1 Distinguish and compare different types of maps.
1 Explain the view of geospace based on locationddbjext an
9 Distinguish between absolute and relative spatial relationships and ¢
basic idea of topological relations.
Learning units 1 The perceived reality. Breaking down the reality into elements, part
1 Breaking down the reality into elements, part 2.
1 Space and time, part 1.
1 Space and time, part 2.
1 Similarities and differences between space and time. Different views
phenmena, part 1.
9 Different views of space phenomena, part 2.
1 Geospace scale.
9 Location of the object described using an attribute.
1 Review of knowledge and skills.
1 The first test.
1 Metric and nominal determination of geospatial objects.
1 Reference surfaces
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Coordinate systems.

Coordinate transformations.

Map projections.

Official map projections.

Conceptual models of geospatial data.

The view based on location, object and time.
Comparison of absolute and relative spatial relationships.
Terms and deitions from the field of graph theory and theory of sets
needed to understand the topology.

1 The topological relationships.

1 Review of knowledge and skills.

I The second test.

=4 -4 -—a_-8_9_-9_-9a_-2

Teaching formats Lectures, practical training / exercisasgofield

Type of learning materials | Presentations, scripts;lealihing materials

Link to course materials

Software AutoCAD, MS Office

Categories

Basics Understanding geospatial data, collecting geospatial data

Development -

SDI -

Earthobservation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #41

Course name

GIS in Application

Study programme

Master Geoinformatics

Level

Master

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS)

6

Workload 30 h lectures, 30 h design exercises
Language Croatian

Contact

Partner organisation University of Zagreb

Department Faculty of Geodesy

Reported by

Zvonimir Nevitil

Email Address

znevistic@geof.hr

Course details

Abstract Presenting various examples of GIS project applications. Application are
1 GIS applied in infrastructure (gas, water, drainage, power supply)
1 Spatial development and GIS
1 GIS irtelecommunications
1 GISin transport systems
1 GIS in environmental protection, Local, national and global applicati
agriculture
URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred50391.shtml

Learning outcomes

Learn various examples of @)&cpapplications

Learning units

Teaching formats

Lectures, seminar / workshop

Type of learning materials

Presentations, scriptieaning

Link to course materials

Software

QGIS, ArcGIS Online

Categories

Basics

Understanding geospatial data, modeling geospatial data, collecting geo
managing geospatial data, analyzing geospatial data, visualising geospa

creating maps

Development

SDI

Analysing requirements, designing infopnoahimts and software application

Earth observation

Societal / legal aspects

Management
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Course description
Questionnaire #42

Course name Mobile Surveying and GIS

Study programme Master Geoinformatics

Level Master

Scientific domain Geoinformation / Geomatics
Related module -

Credits (ECTS) 6

Workload 30 h lectures, 10 h seminar, 20 h design exercises
Language English, Croatian

Contact

Partner organisation University of Zagreb

Department Faculty dbeodesy

Reported by Zvonimir Nevitil
Email Address znevistic@geof.hr

Course details

Abstract Mobile GIS is the expansion of geographic information system (GIS) fron
the field. This course introduces students to the elements and capabilitie
functioning mobile GIS for solving spatial problems in indoor and outdoo
Swudents will acquire the needed technology insight how to position and |
in closed and indoor environments. This course will explore the basics of
data gathering techniques as well as alternative techniques that differ frg
goal of this course is to provide students with underlining concepts and g
in cutting edge mobile surveying and mobile GIS technologies. In this co
casually discuss topics such as global positioning systems (NAVSTAR G
GLONASS, @ab, WAAS, EGNOS etc.) and indoor/local positioning syste
WiFi, UWB etc.) as recent techniques in positioning. Also we discuss top
data formats used in mobile GIS (LandXML, KML, SHP, DEM, XYZ, GP
and how to work with tire@lS and mobile GIS environment. The concept
data collection from shemmje mobile platforms with laser scanners and ph
is introduced as well as ontology of point clouds. Derivation of objects frg
clouds. Threedimensional mgdéluindamental knowledge in GIS and GPS

required.
URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred51221.shtml
Learning outcomes Learn various examples of GIS project applications
Learning units -
Teaching formats Lectures, seminar / workstligtance learning

Type of learning materials | Presentations, scripts;lealihing materialdearning

Link to course materials

Software Python, QGIS, SagaGIS

Categories

Basics Modelingeospatial data, collecting geospatial data, managing geospatial
analyzing geospatial data, visualising geospatial data and creating maps

Development Implementing software

SDI -

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #43

Course name

Spatial Data Analysis

Study programme

Master Geoinformatics

Level

Master

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 6

Workload 30 hlectures, 10 h seminar, 20 h design exercises
Language Croatian

Contact

Partner organisation University of Zagreb

Department Faculty of Geodesy

Reported by Zvonimir Nevitil

Email Address

znevistic@geof.hr

Course details

Abstract Analytic functionality of geoinformation systems. Definition of interactive
exploratory spatial data analysis. Spatial queries. Overlays. Reclassificat
proximity: adjacency and connectivity. Distances and lengths. Buffers. G
padnt in polygon, line intersection, polygon intersection. Shapes, slope, al
Transformations. Graphic operations. Programming of analytic operation

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred50389.shtml

Learning outcomes -

Learningnits Analytic functionality of geoinformation systems. Definition of interactive

exploratory spatial data analysis. Spatial queries. Overlays. Reclassificaf
proximity: adjacency and connectivity. Distances and lengths. BufferasG
point in polygon, line intersection, polygon intersection. Shapes, slope, a
Transformations. Graphic operations. Programming of analytic operation

Teaching formats

Lectures, seminar / workshop

Type of learning materials

Presentations, scripts

Link to course materials

QGIS, SagaGIS

Software
Categories
Basics Understanding geospatial data, magespatial data, collecting geospatial (

managing geospatial data, analyzing geospatial data, visualising geospa
creating maps

Development

Analysing requirements

SDI

Earth observation

Societal / legal aspects

Management
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Course description
Questionnaire #44

Course name

Geoinformation Systems

Study programme

Master Geoinformatics

Level

Master

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 6

Workload 30 hlectures, 30 h exercises
Language Croatian

Contact

Partner organisation University of Zagreb
Department Faculty of Geodesy

Reported by

Zvonimir Nevitil

Email Address

znevistic@geof.hr

Course details

Abstract

Overview and definition of GIS. Basic and spatial concept. Conceptual m
procedure approach. Objects, topology of spatial objects and spatial reld
attributes, Raster and vector models. Conversion. Databases, structures
sourcegjata collection, hardware and software equipment, program syst
algorithms for data collections, anatbgitalsconversion. Remote sensing. G
technology. Data quality, definition of positional accuracy and attributes,
consistency. Expgystems and GIS. Exercises: Usage of CAD tools and th
modules for preparation of vector and raster data for the project. Topolog
processing according to the data model CROTIS. Getting acquainted wit
package GEoMedia PRO.

URL

https://ww.isvu.hr/javno/en/vu7/nasprog/2019/pred50388.shtmi

Learning outcomes

Learning units

Overview and definition of GIS. Basic and spatial concept. Conceptual m
procedure approach. Objects, topology of spatial objects and spatialiedla
attributes, Raster and vector models. Conversion. Databases, structures
sources, data collection, hardware and software equipment, program syg
algorithms for data collections, anatbgitalsconversion. Remote sensing. G
technology.afa quality, definition of positional accuracy and attributes, log
consistency. Expert systems and GIS. Exercises: Usage of CAD tools ar
modules for preparation of vector and raster data for the project. Topolog
processing accordintheodata model CROTIS. Getting acquainted with pr(
package GEoMedia PRO.

Teaching formats

Lectures

Type of learning materials

Presentations, scripts

Link to course materials

Software

GeoMedia, QGIS, ArcGIS Online

Categories

Basics

Understanding geospatial data, modeling geospatial data, collecting geo
managing geospatial data, analyzing geospatial data, visualising geospa
creating maps

Development

SDI

Earth observation

Societal / legal aspects

Management
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Course description
Questionnaire #45

Course name Advanced Remote Sensing
Study programme Master Geoinformatics
Level Master

Scientific domain Geoinformation / Geomatics
Related module -

Credits (ECTS) 6

Workload 30 hlectures, 30 h exercises
Language Croatian

Contact

Partner organisation University of Zagreb
Department Faculty of Geodesy
Reported by Zvonimir Nevitil
Email Address znevistic@geof.hr

Course details

Abstract This course is designeatiieance the knowledge acquired in the basic cour

Remote sensing (RS).

1 Spatial, spectral, radiometric, temporal resolution. Modulation transf

(MTF) of the imaging system. Minimal recognisable contrast, minimg

recognisable temperatureetiffer

Calibration of satellite images, aerial images and data. Atmospheric

Recconaissance and surveillance. Image quality measure (IQM), int

rating NIIRS.

1 Basic methods of the data fusion. Criteria for quality cdosmrofRhsior
at the pixel level, at the level of features, at the level of decisions.

I Object based versus to-piaxeéd feature enhancement and extraction,
classification methods.

1 Quality control of the unsupervised, supervised classificatieraaiivibe
feature mapping. Dendrogram, scattering diagram, coocurrence mal
confusion matri x, user 6s accur
commission errors.

1 Specific characteristic and methods of interpretation of SAR images
Polariratric and interferometric synthetic antenna radar (SAR).

1 Specific methods of imaging and interpretation of multispectral, hyp¢
and thermal infrared images.

1 Use of programme tools for RS

E ]

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/psatth0387

Learning outcomes This course is designed to advance the knowledge acquired in the basic
Remote sensing (RS)

Learning units 1 Spatial, spectral, radiometric, temporal resolution. Modulation transf

(MTF) of the imaging systenimisll recognisable contrast, minimal

recognisable temperature difference.

Calibration of satellite images, aerial images and data. Atmospheric

Recconaissance and surveillance. Image quality measure (IQM), int

rating NIIRS.

1 Basic rethods of the data fusion. Criteria for quality control of the fus
at the pixel level, at the level of features, at the level of decisions.

I Object based versus to-piastd feature enhancement and extraction,
classification methods.

1 Quality control of the unsupervised, supervised classification, of the
feature mapping. Dendrogram, scattering diagram, coocurrence maf

E ]
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confusion matr.i

commission errors.

1 Specific chhacteristic and methods of interpretation of SAR images ai
Polarimetric and interferometric synthetic antenna radar (SAR).
1 Specific methods of imaging and interpretation of multispectral, hypé

and thermal infrared images.
1 Use of programmoels for RS

userb6s accur

Teaching formats

Lectures, sddaching

Type of learning materials

Presentations

Link to course materials

Software

TNT

Categories

Basics

Understanding geospatial data

Development

SDI

Earth observation

Understanding EO basics, aerial photography, multispectral scanners, pi
of remote sensing data, image interpretation and deriving information prg

thermal remote sensing

Societal / legal aspects

Management
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Course description
Questionnaire #46

Course name Spatial Management Support
Study programme Master Geoinformatics

Level Master

Scientific domain Geoinformation / Geomatics
Related module -

Credits (ECTS) 6

Workload 30 h lectures, 30 h exercises
Language Croatian

Contact

Partner organisation University of Zagreb
Department Faculty of Geodesy

Reported by Zvonimir Nevitil
Email Address znevistic@geof.hr

Course details

Abstract To teach students the theory and principleadiargdration system of differ
countries as support for the successful implementation of land policy ang
management strategies. Discuss the infrastructure needed for effective |
administration system needed to achieve social and ecoitpnsicstajnalble
development and environmental protection.

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred50364.shtml

Learning outcomes 1 Describe components of land administration system

1 Describe the concept and stakeholdersagihtémidtration system and th
role and tasks of geodesy

9 Distinguish between the concepts, organization and data in registery
administration system (cadastre, land book, ARKOD ...)

1 Analyze and present the registers of land / property inuitiéesrearoh
participate in discussions about them and evaluate their contribution
sustainable development

1 Interpret and critically assess standards of land administration syste
)

1 elate the characteristics of the land / property armhititeresit the

conceptual, logical and physical level

Manage projects of land / property and interest registration

Present information about the land / property registered in land adm

systems

E ]

Learning units -

Teaching formats Lectures, semimavorkshop

Type of learning materials | Presentations, scripts, textbooks

Link to course materials

Software AutoCAD, Sketchup

Categories

Basics Understanding geospatial data

Development -

SDI Understanding SDI, using SDI, assessisgft8Qlup and maintaining SDI,

managing metadata

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #47

Course name Spatial databases

Study programme Master Geoinformatics

Level Master

Scientific domain Geoinformation / Geomatics
Related module -

Credits (ECTS) 6

Workload 30 h lectures, 30 h exercises
Language Croatian

Contact

Partner organisation University of Zagreb
Department Faculty of Geodesy
Reported by Zvonimir Nevitil
Email Address znevistic@geof.hr

Course details

Abstract Spatial database management systems. Physical data management. Vo
geospatial databases. Theme. Geographic objects. Typical operations in
geoinformatieystems. DBMS in GIS. Application of relational model. Inte
approach. Logical models and query languages. Schemes and queries. 4
datatypes, ADT. Extending of data models with ADT. Geometric datatypg
extensions of basic datatypes. SQeBeent of spatial ADT. Topological
predicates in exploring relationships between spatial objects. Spatial Acg
SAM. B+ tree. Spatial data structures. Linear quadagrg4ree:tRee. R*
tree. R+ tree. Query processing. Optirmaltiogualgorithms. Spatial join.
Complex queries. Commercial and free spatial database management sy

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred50363.shtml
Learning outcomes -
Learning units Spatial database management systems. Bagsitanagement. Vocabulary

geospatial databases. Theme. Geographic objects. Typical operations in
geoinformation systems. DBMS in GIS. Application of relational model. Iy
approach. Logical models and query languages. Schemes and qaeries. 4
datatypes, ADT. Extending of data models with ADT. Geometric datatypg
extensions of basic datatypes. SQL3. Development of spatial ADT. Topo
predicates in exploring relationships between spatial objects. Spatial Acg
SAM. B+ treep&tial data structures. Linear quadbrelering tree:tRee. R*

tree. R+ tree. Query processing. Optiraaliipptalgorithms. Spatial join.

Complex queries. Commercial and free spatial database management sy

Teaching formats Lectures, pragal training / exercise

Type of learning materials | Presentations, scripts

Link to course materials

Software QGIS, Python, SQL

Categories

Basics Understanding geospatial data, managing geospatial data, analyzing geg
Development -

SDI -

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #48

Course name

Geoinformatioinfrastructure

Study programme

Bachelor of Geodesy and Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 5

Workload 10 h seminar, 20 h lecture, 30 h exercises
Language Croatian

Contact

Partner organisation University of Zagreb

Department Faculty of Geodesy

Reported by

Zvonimirtr

Nevitil

Email Address

znevistic@geof.hr

Course details

Abstract The objective of the course is to provide theoretical arkohpwdetigal in

Geoinformation infrastructure.

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred143407.shtml
Learning outcomes 1 Describe and use key and utility registers and other databases of eg
public utility infrastructure

9 Distinguish and use geoinformation services

1 Explain Spatial Data Infrastructure and its parts

1 Describe and distinguish levels of spatidtattadture

1 Use Geoinformation infrastructure

Learning units 1 Spatial units

9 Utility cadastre

1 Municipality Information Systems (MIS), Data, Tools, Functions. Cot
Contents

9 Creation of utility cadastre. Docummentation. Searching seiitefsrand
devices. Methods. Analysis.

1 The new administration tasks. Management = service huf@itizztinm
place. MIS conditions. Descriptivé dgial organizationof MIS. Hybrid
systems. Network topology

1 Costs/benefits. Optimal dana basis: Adresses, Water supply, Sewer|
Electricity, Gas. Data organisation data.

1 The layers of data. Industrial applications of GIS. Contents. Feature
Maintenance. Usage of dana

1 Activities in the world. Download andgxdfalata. Maintenance of MIS

1 Preliminary exam

9 Spatial Data Infrastructure. (Geographic information infrdstraicture)
national and global. EUROPEAN SDI. INSPIRE in general

1 INSPIRE components (data, services, metadata, network serviges).
data specifications

1 National Spatial Data Infrastructure (NSDI) in general. The NSDI de
Croatia

1 Presentation of seminars

1 Preliminary exam

Teaching formats

Lectures, practical training / exercise

Type of learning materials

Presentationsgripts

Link to course materials
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Software | AutoCAD, QGIS

Categories

Basics -

Development -

SDI Understanding SDI, using SDI, assessing SDI, implementing technical S
components

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #49

Course name

Land Information Systems

Study programme

Bachelor of Geodesy and Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 5

Workload 30 h lecture, 30 h exercises
Language Croatian

Contact

Partner organisation University of Zagreb
Department Faculty of Geodesy

Reported by

Zvonimir Nevitil

Email Address

znevistic@geof.hr

Course details

Abstract

To introduce teudents to the key land information services, in the aspect
interaction with the general public as well as with the professional users,
geodetic profession. To capacitate the students for using the land inform
within the cae of dayo-day business and to prepare them for participation
advanced projects related to those services.

URL

https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred32883.shtml

Learning outcomes

Differentiate the methods and manners for colleantichgettateld data

Describe the process of land data modeling

Create the vector, ldyased model of digital cadastral map

Analyze the compliance of spatial and descriptive components of ca|

Practically use the land information services

Exphin the technological integration of separate registers on the tecl

level (Joint Information System of Land Books and Cadastre)

1 Describe and demonstrate the methods for improving the cadastral
(homogenization)

1 Describe the principles afbdishment of land information services and

underlying data management

E R EE EE]

Learning units

I Week 1: introductory lecture (Learning outcomes, Valuation rules, L
Lectures schedule)

1 Week 2: Land information services (Types of land information servig
of land information services, Services for experts, Services for gene

1 Week 3: Implementation of land information services (Data collectin
design, Initiablding of the data)

1 Week 4: Computer technologies in service of land information servid
(CAD/GIS, Spatial databases, Web technologies)

1 Week 5: Primary data collection techniques (Using surveying techng
widely available technology, Crowdgpurci

1 Week 6: Secondary data collection techniques (Digitalization, Vecto

Constructing from measurements)

Week 7: The first test

Week 8: Land management services (Alphanumerical data of Cadas

Book, Geometric and alphanumerical@atkastire, Technological integn

of separate institutions, Joint Information System of Land Books ang

1 Week 9: Land Administration Domain Model (Basic administrative u
restrictions and responsibilities, Spatial units, $patintatpns, Related
external systems)

E ]
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1 Week 10: Other land related initiatives (Food and Agriculture Organ
(FAO), Social Tenure Domain Model (STDM))

1 Week 11: Quality of land administratio@dd#stre (Causes for
disharmonicity, Homogenizaficadstral maps)

1 Week 12: Quality of land administratie@ddastre and Land Book (Ca
for disharmonization, Harmonizing the Cadastre and Land Book dat

1 Week 13: Land information services for agricultural subsidies (EU re
Croatia, Eope)

1 Week 14: Other land information services (Address register, Real eg
valuation, Buildings register)

1 Week 15: The second test

Teaching formats Lectures, practical training / exercise, seminar / workshop

Type of learning materials | Presentations

Link to course materials -

Software AutoCAD

Categories

Basics -

Development -

SDI Understanding SDI, using SDI, assessing SDI

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #50

Course name

Geoinformation Quality

Study programme

Bachelor of Geodesy and Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 5

Workload 30 h lecture, 30 h exercises
Language Croatian

Contact

Partner organisation University of Zagreb
Department Faculty of Geodesy

Reported by

Zvonimir Nevitil

Email Address

znevistic@geof.hr

Course details

Abstract Adoption of theoretical knowledge and empiricaletkiliain&tion, valuation a
presentation of geoinformation and geodata quality. Active empirical app,
processes, procedures and methods of determination, valuation and pre
geoinformation and geodata quality.

URL https://www.isvujdwho/en/vu7/nasprog/2019/pred32810.shtm

Learning outcomes 1 Define the general framework of international and national processe
manufacturing quality of surveying products with a focus on the prog
geospatial information and geodata; and taking into account the asp
analogue and digitadpiciion technologies.

1 Use appropriate technical terminology in the field of geoinformation
quality in Croatian and English.

1 Declare contemporary principles, concepts, methods and procedure
determining the quality and presentationfofigedion and geodata qual

1 Explain the methodology, concepts and content of standardization p
products production and products definition as a prerequisite for det
presenting the quality of geoinformation and geodata.

1 Comparthe different types and ways of standards systematization a
between the standards and specifications of geoinformation, geodat
geoinformation products.

I Systematize in accordance with ISO and Croatian standards quality
to desdpie the quality of geoinformation and geodata (numerical and
descriptive), the quality elements of geoinformation and geodata, de
measures of the quality of geoinformation and geodata.

1 Systematize in accordance with ISO and Croatian stettdatslef sampl
determining for the purpose of evaluating and labeling geoinformatiq
geodata quality (direct and indireeytoonatic and automatic, internal g
external).

1 Develop a plan to evaluate the quality of geoinformation amtigeotat
definition of processes, procedures and methods to evaluate the qui
refinement of relevant numerical and descriptive elements of quality

1 Implement the evaluation of the geoinformation and geodata quality
reporting on the outearh quality determination using a standardized
framework for reporting (report on quality, metadata). Describe the (
national geoinformation and geodata production system, the specifiq
system, national geoinformation products, dataGretst@mdnational qua
control system.

Page88of 126



SDI and EO Education and Tra

for North Afric
Co-funded by the

Erasmus+ Programme

of the European Union Project ref. numl

No. 61032BPR1-20191-BEEPPKAZBHEIF

Learning units 1 Overview of the teaching process methodology and implementation
of the course theoretical content, an overview to the teaching perfor
evaluation standards. Operationa detabksary for the teaching.
Introduction to the quality of geodata and geoinformation.
Methodological and technological basis for the creation and collectiq
geoinformation: yesterday, today and tomorrow.

9 Basic definitions of geodata, geoinforamatiGIS, relationship and prop
of analog and digital sets of geodata.

1 The fundamental concepts and methodologies for determining and ¢
the geodata and geoinformation quality.

1 Standardization of geodata and geodata productiomnddtiteralational
standards and their classification.

1 Principles and quality components for determining and assessing th
geodata and geoinformation.

1 Definition and classification of quality elementebmdentb of geodata ¢

geoinformation.

Geodata and geoinformation quality elementseterdentis descriptors.

Procedures and processes for determining and evaluating the qualit

andgeoinformation.

1 Direct and indirect methods of determining and evaluating the qualit
and geoinformation. Manual and automatic methods.

9 Principles and methods of sampling geodata in order to determine a
the quality of geodata aardormation.

1 Measures of quality and their classification. Geodata and geoinform
specifications as a necessary basis for determining quality. The rela
between internal and external quality.

1 Croatian national model of geodata and geoinformation geodadtsion,
national specifications and quality control system.

1 Review and analysis of the results of the teaching process.

=a =

Teaching formats Lectures

Type of learning materials | Presentations, scripts

Link to course materials -

Software -

Categories

Basics Understanding geospatial data
Development -

SDI Understanding SDI, managing metadata

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #51

Course name

GeoinformatioManipulation

Study programme

Bachelor of Geodesy and Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 5

Workload 30 h lecture, 30 h exercises
Language Croatian

Contact

Partneorganisation University of Zagreb
Department Faculty of Geodesy

Reported by

Zvonimir Nevitil

Email Address

znevistic@geof.hr

Course details

Abstract

The objectives of this course are: To provide students knowledge about
of geoinformation and possibilities of different ways of their input into cor
memory, about reference coordinate systems and transformations betwe
coninue development of knowledge and skills that students have acquire
course Basics of Geoinformatics and to give wider insight into the issues
processed more detailed in other courses, to train students for interpretal
applicatiorf different functions to customize and edit geoinformation, for t
analyzing and presentation of results, for insight into importance of qualit
property and copyright of geoinformation.

URL

https://www.isvu.hr/javno/en/vu7/nasprogg?d328/2.shtmi

Learning outcomes

1 Define reference coordinate systems and implement data transform
between different coordinate systems or to common coordinate syst

1 Define and explain various forms of input of geoinformation into a cqg
memonrand choose most convenient way of geoinformation storage

1 Interpret and apply different functions for customize and editing geo
and choose method of assigning attributes to geoinformation

1 Analyze selected geoinformation at various |grelseamdesults in
graphical form (map and/or report)

1 Explain importance of intellectual property and copyright and access

geoinformation

Define concept of data quality

Learning units

=a (=

Week 1 Lectures: Course content and organization of teactongepiss
and definitions. Overview of problems and needs of geoinformation
in geoinformation manipulation. Exercises: Introduction to software f
geoinformation manipulation.

1 Week 2 Lectures: Coordinate systems and georeferencings Continu
georeferencing systems. Discrete georeferencing systems. Exercisg
and assign (setting) of coordinate system for map projection. Georef
raster data.

I Week 3 Lectures: Entering and storing data. Organization of data st
Functions fdata entry. Importing existing digital data. Exercises: Col
entry spatial and attribute data.

1 Week 4 Lectures: Editing and adapting data. Functions for correctin

adapting of spatial data. General user functions. Editing and correct

and omissions. Generalization and line smoothing. Exercises: Editin
correcting of spatial data.
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1 Week 5 Lectures: Transformations to a common map projection.
Transformations to a common coordinate system. Exercises: Simplif
smoothing of line objects.

1 Week 6 Lectures: Customizing of map edges and neighboring areas
topology. Etlig attribute data. Exercises: Transformation of data fron
coordinate system to another. Transformation of data from different
different coordinate systems into a common coordinate system of m
projection.

1 Week 7 Lectures: Analysis aifgemiation. Logic operations. General
arithmetic operations. General statistical operations. Geometric ope
Exercises: Creating and editing topologies.

1 Week 8 Lectures: Creating reports from attribute data. Searching da
maps. Complex operaiwith attribute data. Classification and reclass
Exercises: Editing and correcting of attribute data.

1 Week 9 Lectures: 1st preliminary exam. Exercises: Creating reports
attribute data. Searching data from maps. Creating thematig maps u
classification and reclassification.

1 Week 10 Lectures: Integrated processing of geometry and attributeg
Polygon overlay. Points in polygons. Lines in polygons. Exercises: A
finding shortest path.

1 Week 11 Lectures: Buffer zoneterRlasa overlay. Procedures in integr
data analyses. Exercises: Analysis by overlying polygons.

1 Week 12 Lectures: Presentation of geoinformation. Geoinformation
standardization and copyright. Ownership and copyright. Cost recov
pricingPublic or private organization of geoinformation. Geoinformat
Exercises: Creating buffer zones around points, lines and polygons.

1 Week 13 Lectures: Geoinformation quality. Selection criteria. Linead
Positional accuracy. Ateridata accuracy. Exercises: Presenting resul
analyses in the form of maps and reports.

1 Week 14 Lectures: Logical consistency. Completeness. Timeliness
Accessibility. Probable sources of error. Exercises: Research of freq
geoinfornti@n, respect of copyrights and rights to their use.

1 Week 15 Lectures: 2nd preliminary exam. Exercises: Project submig

Teaching formats Lectures, practical training / exercises

Type of learning materials | Presentations

Link to courseaterials

Software QGIS

Categories

Basics Understanding geospatial data, collecting geospatial data, managing geq
Development -

SDI -

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #52

Course name

Open Geoinformation

Study programme

Bachelor of Geodesy and Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 2

Workload 15 h lecture, 15 h exercises
Language English, Croatian

Contact

Partner organisation University of Zagreb
Department Faculty of Geodesy

Reported by

Zvonimir Nevitil

Email Address

znevistic@geof.hr

Course details

Abstract

The course gives insight into impdotortance of open geoinformation ang
source software for geoinformation systems as two mainstream concepty
development of geoinformation science influenced by social networking.

contents include review of open spatial datenaedtomlogies and introduce
participation in open spatial data and technology projects. Practical part

includes finding and basic work with open spatial data and technologies

participation in projects of collecting free spatial data

URL

https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred143191.shtml

Learning outcomes

1 Describe licences for open and free spatial data and software.

1 Identify and discuss advantages and disadvantages of open geoinfg
modern society.

Estimatguality and applications of open geoinformation datasets an(
Participate in projects for collecting open geoinformation and develo
geoinformation software.

Find and plan usage or application of open geoinformation and softy

f
f

Learning units

= |=a

Motivation and aims of establishing open geoinformation projects. O
geoinformation by society, companies and clearing houses.
Licences and copyright of open geoinformation and software. Main §
open geoinformation.

Formats argkrvices for distribution of open geoinformation.

OsGEQ Open Source Geospatial Foundatgsion, projects and service
GeoForAlINetwork of open geospatial laission and role.

OGGC Open Geospatial Consortimission, role and standards.
OpenStreetMapree Wiki Map of the World
OpenStreetMaparticipation in creating new map content

Open education for geoinformation. Mass Open Online Courses.
Publishing in Open Access

Services based on open geoinformation.

Creating new servicasdd on open geoinformation.

Role of spatial data infrastructures for open access to geoinformatio
Roles of open geoinformation in society. Open geoinformation in crig
management.

=

A -—a-a_-8_-8_40_-9_9_-92_-4a_-.2-2

Teaching formats

Lectures, practical training / exeritsss

Type of learning materials

Presentations

Link to course materials
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Software | QGIS, GRASS
Categories
Basics Understanding geospatial data, mamelspgatial data, collecting geospatial (

managing geospatial data, analyzing geospatial data, visualising geospa
creating maps

Development -

SDI -

Earth observation -

Societal / legal aspects -

Management -
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Coursedescription
Questionnaire #53

Course name

Remote Sensing

Study programme

Bachelor of Geodesy and Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 5

Workload 30 h lecture, 3@kercises
Language Croatian

Contact

Partner organisation University of Zagreb
Department Faculty of Geodesy

Reported by

Zvonimir Nevitil

Email Address

znevistic@geof.hr

Course details

Abstract

Students through lectures acquire knowledge about the following topics:
definition of remote sensing. Features of the physical fields that are used
sensing. Sensors and systems for recording, the impact of platforms and
environmentdsable characteristics of sensors. Etgattoal digital matrix
cameras, line scanner, thermal cameraspeuntriil cameras, hyperspectral
scanner. Spatial resolution, modulation transfer function, the minimum di
contrast, the minimusoheed temperature difference, calibration. Synthetic
radar, interferometric and polarimetric mode, usable features. Improving
Enhencement, ranking and reduce the amount of features. The method ¢
components. Unsupervisedifitzgion. Supervised classification. Evaluatio
classification results. Registration and geocoding. Joining of images. Usi
for remote sensing in geoscience. Analysis and evaluation of interpretati
Confusion matrix.

Studets through practical work on exercies neet to acquire proficiency in
skills: Using of softwer tools (TNTIite, ImageJ, MiltiSpec) for remote seng
Improving the images. Geometric transformations, joining of images, ged
Feature enhezrment. Segmentation. Transformation of images in principal
components (PCA). Unsupervised and supervised classification. Interpre
multispectral images (visible, infrared, thermal). Interpretation of hypersp
radar images.

URL

https://wwigvu.hr/javno/en/vu7/nasprog/2019/pred93607.shtml

Learning outcomes

1 The research process in geography.

1 Theoretical basis of remote sensing in regional and spatial planning

characteristic of remote sensing, principles, methods and technolog

acquiring and interpretation of images.

Software tools for remote sensing.

Applying knowledge in detegniféfining and solving spatial problems

complexity.

1 The skills needed for evaluation, interpretation and synthesis of rele

information. The skills needed for presenting scientific contents and

written and oral form.

Applying mapii of geographical contents, georeferencing.

Applying corresponding maps and cartographical methods in analys

presentation of the results.

1 Applying corresponding skills needed for acquiring and interpretatio
conclusions which incletkevant socially, scientific and ethical theme.

E ]

=a —a
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1 Problem solving related to qualitative and quantitative geographic in
Informatietechnology skills.

Functioning effectively as an individual and as a team member.
Autonomous continuous profedsioprovement needed in professiona
development.

Applying skills of learning needed folifertideication.

=a =

Learning units Introduction, review and definitions.

Features of physical fields which are using in remote sensing.

Sensors and systemrsderial image acquisition, impact of platform an

environment, effectiveness. Elegitical digital sensors, line scanners,

CCD cameras, thermal camerasspegliial cameras, hyperspectral scg

usable features.

1 Spatial resolution, mMation transfer function, the minimum discriminal
contrast, the minimum resolved temperature difference, calibration.
aperture radar, interferometric and polarimetric mode, usable featurg

9 Interpretation techniques in remote sensing. Subjective interpretatio

characteristics and limitations.

Interactive interpretation with partially automated functions.

Improving of images. Enhancement, ranking and reduce the numbe

Method of principal components

Segmentation.

Automatic classification. Supervised classification. Registration and

Joining of images.

Using software tools for resensing.

Presentation of independent assignments.

= =4 —a o

E ]

E

Teaching formats Lectures, practical training / exercises, seminar / workshop

Type of learning materials | Presentations, scripts

Link to course materials -

Software Imaged, TNT, MultiSpec

Categories

Basics -

Development -

SDI -

Earth observation Understanding EO basic, aerial photography, multispectral scanners, act
preprocessing of remote sensing data, image interpretation and deriving
products, thernmmamote sensing, finding and accessing earth observation
disseminating earth observation data

Societal / legal aspects -

Management -
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Course description
Questionnaire #54

Course name

Geoinformation modelling

Study programme

Bachelor @eodesy and Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 5

Workload 30 h lecture, 30 h exercises
Language Croatian

Contact

Partner organisation University of Zagreb
Department Faculty of Geodesy

Reported by

Zvonimir Nevitil

Email Address

znevistic@geof.hr

Course details

Abstract Students will acquire theoretical background and practical usage of geoir
modeling according to contemporary international norms and standards
URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred32811.shtml
Learning outcomes 1 Enumerate partgddinctions of a geoinformation system
1 Recognize the need for modeling of geospatial information in conter
applications
1 Create a conceptual model of a geoinformation system using ER an
notation
1 Explain geospatial data indexing methods
9 Diffeentiate metric and topological operations on geospatial data
1  Apply the operations of raster algebra for solving interdisciplinary tag
1 Analyze benefits and drawbacks of topological model
1 Describe the universe of discourse using geospatial models
1 Describ the purpose of normizations of geoinformation, enumerate r

iniciatives
Apply appropriate norms and standards in modeling of geoinformati

Learning units ourse content broken down in detail by weekly class schedule (syllabug
Introduction to the course. Motivation for geoinformation modeling.
Survey experiment: "where am | now?".

Concepts: geographic, spatial, geospatial.

Ontology, modeling, geoinfmmaeoinformation systems.

Partitions of space. Fields. Raster model.

Attribute types: nominal, ordinal, interval, ratio, cyclic.

Raster operations: local, focal and zonal.

Spatial access methods. Tree structtnexs. ®eohash.

Geospatial objscPoint, Polyline Polygon.

Normization of geoinformation. OGC standards, 1SO 19xxx set of ng
UML diagrams. Class diagram. Application of UML in normization.
Obiject orientation in geoinformation modeling. Hierarchies. General
Composition.

TIN. Voronoi diagrams. Delaunays triangulation.

Network model: nodes and links.

3D modeling. CityGMS. Levels of detail.

Temporal dimension. Sgatiporal models.

Future of geoinformation model. Technological and social challenge

—a - _a_a_a e e e e ()|=a
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Teachinéprmats Lectures, practical training / exercises

Type of learning materials | Presentations, scripts

Link to course materials -

Software GGIS, SagaGlS
Categories
Basics Understanding geospatial data, mamesmatial data, collecting geospatial (

managing geospatial data, analyzing geospatial data, visualising geospa
creating maps

Development -

SDI -

Earth observation -

Societal / legal aspects -

Management -
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Coursedescription
Questionnaire #55

Course name

Cadastre

Study programme

Bachelor of Geodesy and Geoinformatics

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 5

Workload 30 h lecture, 45 h exercises
Language Croatian

Contact

Partner organisation University of Zagreb
Department Faculty of Geodesy

Reported by

Zvonimir Nevitil

Email Address

znevistic@geof.hr

Course details

Abstract Introduce students to the key registers of lagstdtesahnd enable them to
participate in their manufacture and maintenance.

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred78074.shtml

Learning outcomes 9 Distinguish relations between people and land and the concepts ang

land administration, land management and land policy
1 Recognize the land features to be registered in the cadastre and req
boundaries and other borders
1 Collect datbout the land and carry out the registration of those data
Cadastre
9 Distinguish ways of registration of certain land features in the Cadas
registry in accordance with regulations
9 Link registers of real estates (Cadastre) andmtbesst(Land registry) ¢
distinguish the role of surveyors and other experts
9 Distinguish the conceptual, logical and physical models which are a|
cadastral systems
1 Maintain the data registered in the Cadastre and Land registry in ac
with assigned authorisation
1 Apply acquired knowledge about the cadastre on the real estate ma
during the preparation of spatial representations for sustainable dev
projects, urban planning and environmental

Learning units Course conterrbken down in detail by weekly class schedule (syllabus)
1 Week 1: Introduction (learning outcomes, evaluation of students, lite
program of lectures, terms)

1 Week 2: Land and interests (land and interests, terms about land, la
administration, lgpalicy)

1 Week 3: Land / real estate registers (the need for a registers, structy
principles, content and purpose of the particular registers)

1 Week 4: Historical overview of the development of land registers (cg
periods, cadastres throughoatyhittday's cadastres)

I Week 5: Land cadastre and representation of the data (data models
management, metadata) Week 6: Spatial basis (units of measureme
reference coordinate systems, development of the cadastre)

I Week 7: Cadastrah®yr methods (overview of measurement methods
throughout history, cadastral mapping, monumentation of cadastral
determination of area)
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1 Week 8: Land valuation and public display of data (different approag

valuation, public displayat#)d

Week 9: 1st preliminary exam

Week 10: Maintenance of cadastral data (different approaches to th

maintenance of cadastral data, implementation of changes, cadastrg

field changes)

1 Week 11: Production of geodetic documentation on the changes (ty
geodetic documentatimmtent and purpose of the particular documen
numeration of cadastral parcels when changes on the land occur)

1 Week 12: Reconstruction of cadastral data (redrawing of cadastral n
digitization of cadastral documentation, (re)con$tcadasiral map,
vectorization of cadastral map, georeferencing of cadastral map)

T Week 13: Responsibilities (land administration system factors, orgat
cadastral activities, organization of the public authorities)

1 Week 14: Spatial units (hieyastspatial units, types of spatial units, Rg
of spatial units)

1  Week 15: 2nd preliminary exam

=a =

Teaching formats Lectures, practical training / exercises

Type of learning materials | Presentations, scripts, textbooks

Link to course materials

Software AutoCAD

Categories

Basics -

Development -

SDI Understanding SDI, using SDI, assessing SDI, setting up and maintainin

implementing technical SDI services, novel trends in SDI

Earth observation -

Societal / legal aspects -

Management -

Page99of 126



SDI and EO Education and Tra

for North Afric
Co-funded by the

Erasmus+ Programme
of the European Union

Project ref. numl
No. 610328PR1-20191-BEEPPKAZBHEIF

Course description
Questionnaire #56

Course name Principles of Land Register Law

Study programme Bachelor of Geodesy and Geoinformatics

Level Bachelor

Scientific domain

Register Law

Related module

Credits (ECTS) 4

Workload 30 h lecture
Language Croatian

Contact

Partner organisation University of Zagreb
Department Faculty of Geodesy

Reported by Zvonimir Nevitil

Email Address znevistic@geof.hr

Course details

Abstract Learn the basics of the kgrtbm. Gaining knowledge of the basics of real
Acquisition of theoretical and practical knowledge on the concept, functiqg
composition of the land registry with an independent ability to search lan
Knowing types of entries and ferrtand registration entries. Knowledge of

procedural rules.

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred78520.shtml

Learning outcomes 1 Explain the basics of the Croatian legal system, especially the positi
rights on land undiildaw

1 Define and explain the concept of ownership and limited real rights
real burdens, right to build and lien)

1 Define and explain the concept of land registry and cadastre as well
connection

1 Explain the composition of the igistere

1 Enumerate and explain the types of land registration entries

1 Explain the basics of the land law proceedings

1 Enumerate and define specific land registration procedures

1 Define and explain the basics of the establishment, amendment, ren
convesion of the land books.

Learning units 1 29.09.20140rganization of teaching and points of tests, the publicati
results, the principle of colloquia.) Introductory lecture. The concept
land rights; legal sources and position in tyestegal

1 06.10.20140bjects. Term and types of real rights. Ownership.

I 13.10.2014.imited real rights

1 20.10.2014.imited real rigistsquel.

1 27.10.2014erm characteristics of the land register. Functions of lan

1 03.11.2014Ratio Cadastre and Land; maintenance approvals cadast
registry.

1 10.11.201&stablishment, renewal, conversion of the land books; su
and addition.

1 17.11.2014€omposition of the land register. Composition EDP Land

1 24.11.2014.and registry entries (the subject, the general assumption
main entry.

I 01.12.2014reregistration.

1 08.12.2014Recordation.

1 15.12.2014.and procedure (first part).

Pagel000f 126



Co-funded by the
Erasmus+ Programme
of the European Union

SDI and EO Education and Tra
for North Afric

Project ref. numl

No. 61032BPR1-20191-BEEPPKAZBHEIF

1 12.01.201%.and procedure (second part).

1 19.01.2015.and procede (third part).

Teaching formats

Lectures

Type of learning materials

Scripts

Link to course materials

Software

Categories

Basics

Development

SDI

Understanding SDI

Earth observation

Societal / legal aspects

Relevant legagpects, the role of geoinformation in society

Management
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Course description
Questionnaire #57

Course name

Scientific Geocomputing

Study programme

Geoinformation science and earth observation (MGEO)

Level

Master

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 7

Workload 40 h lectures, 60 h exercises

Language English

Contact

Partner organisation University of Twente

Department Faculty ITC, Department ofi@emmation Processing

Reported by

Lucas De Oto

Email Address

|.h.deoto@utwente.nl

Course details

Abstract

In this course, the student learns to develop algorithmic solutions to geog
problems. Tukey software systems foriGeomation Science and Earth
Observation are functionally powerful but have no instant solution to eac
problem that may arise. The ability to construct custom solutions is an eg
capability of the Geoinformatics specialist, who should have competence
geospatial problems by algorithmic solutions. Students specifically learn
strategies, higgvel solution descriptions and translations of these into an
i mpl ementation in some progr ammi
is PythorT he scientific side of programming is discussed by an introducti
literate programming, which emphasizes documentation of code and the
principles of scientific data management, which apply to data and code.
emphasize the role of data in gealsgigorithms, as these are ofteintdaisive.
By reviewing and developingléhvigh code, students increase their underst
of basic concepts in @dormation Science and Earth Observation.

URL

https://studyguide.itc sgén/altourses21800280/scientf@ocomputing

Learning outcomes

1 LO 1 Explain mathematical notions in algorithmics and literate progr|
apply in code development.

I LO 2 Understand and apply the fundamentals of programming, and
programs in properly doented code. Use of geospatial data in algorit
amongst others, through dedicated libraries.

1 LO 3 Critically evaluate program logic and correctness through read
debug cycles.

1 LO 4 Programmatically manipulate data containers suchtdibeslaietto
data sets and raster images, and piiatgamal containers such as array|

1 LO 5 Use spatial databases to load, curate and otherwise manipulat
vector database.

1 LO 6 Explain and use in code the fundamental notions of scientific d
visualization.

1 LO 7 Explain and use principles of web programming.

1 LO 8 Develop independent learning, critical thinking through portfoli

Learning units

This is a course that aims to bring professional and scientific skills in con
work with geospatial data. Short but intensive lectures bring the theoretig
background, which is separately examined. Extensive practicals aim for {
lean alone but also together and to share with peers in what is learned; s
be asked to explain their problems and solutions in the practical sessions
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practicals prepare for a batch of skills tests that each student executes ir
duing the course. A final skills test is executed at course end.

Contents
1 Mathematics for computing: predicate logic, set theory, regular expr
1)

1 Algorithmics: computational abstractions, problem classes, time and
complexity, algorithmgtesind analysis (LO 1, 2, 3, 8)

1 Data, data types, variables, expressions, functions and data manipu
4,5)

1 Spatial data types (simple vector features, image types) (LO 2, 4, 5)
1 Control flow and-based operations (LO 3, 4)
9 Literate progranmgi recording train of thought, interwoven documentg
code, Jupyter notebook principles (LO 1, 2, 3, 4, 6, 8)
9 Principles of scientific data visualization (charts and maps) (LO 6)
9 Principles of web programming (LO 7)
1 Libraries for spatial data mep@LO 3, 5)
1 Spatial database operation (LO 4, 5)
Teaching formats Lectures, practical training / exercisectsed, mentorship
Type of learning materials | Presentations, scripts;esaihing materials
Link to course materials |.h.deoto@utwente.nl
Software PyCharm
Categories
Basics Managing geospatial data, analyzing geospatial data, visualising geospa|

creating maps

Development -

SDI -

Earth observation -

Societal / legal aspects -

Management -
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Course description
Questionnaire #58

Course name Advanced image analysis

Study programme Geoinformation science and earth observation (MGEO)
Level Master

Scientific domain Geoinformation / Geomatics

Related module -

Credits (ECTS) 5

Workload 30 h lectures, 30 h exercises

Language English

Contact

Partner organisation University of Twente

Department Faculty ITC, Department ofi@emmation Processing
Reported by Lucas De Oto

Email Address |.h.deoto@utwente.nl

Course details

Abstract In this course, students are introduced to advanced image analysis meth
to enriching their geformation problspiving abilities. Image processing an
analysis methods treatgutémious courses, such as conventional hdabkpike
classification, do not take into account spatial correlations in images and
not completely exploit the information contained in images. The aim of th
introduce more spés&d image analysis methods. In particular, Support V
Machine and Random Forest are taught-fmunmudtclassification at the pixel
level. Convolutional Neural Networks (CNNSs) are introduced for contextu
classification. Advantages and chalteteged to mdétimporal image analysis
also discussed. Methods introduced during the course are applied to rea

URL https://studyguide.itc sgén/altourses/201900065/advaimnadeanalysis

Learning outcomes 1 LO 1 Summarize advanced image analysis methods
1 LO 2 Apply advanced image analysis methods to classifydaithasidgl
multtemporal images
1 LO 3 Interpret the classification results obtained using advanced img
methods

Learning units Ledures are used to briefly introduce the subjects, followed by reading te
material. In addition, reading research articles is recommended after the
order to go deeper into the subject. Practical classes consist of a mixturg
indivilual work following written instructions, and summarizing the outcon
exercises. In the practical class, students will work with existing program
modify them (to a limited degree). In this way, students can get insight in
intermedia stages of the image analysis algorithms and make decisions

outcomes. Furthermore, reflection on theoretical concepts will be made.

Contents

1 Support Vector Machines for classification

1 Random Forest for classification

1 Deep Learning with ConweokitNeural Networks applied for classificat
1 Multtemporal image analysis for classification

Teaching formats Lectures, practical training / exercise, desdaniog), secture, mentorship
Type of learning materials | Presentations, scriptspteoits, videos, sefirning materialdearning

Link to course materials |.h.deoto@utwente.nl

Software PyCharm

Categories

Basics

Analysing geospatial data
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Development -

SDI -

Earth observation -

Societal / legal aspects -

Management -

Course description
Questionnaire #59

Course name Big geodata processing

Study programme Geoinformation science and earth observation (MGEO)
Level Master

Scientific domain Geoinformation / Geomatics

Related module -

Credits (ECTS) 5

Workload 30 hlectures, 30 h exercises

Language English

Contact

Partner organisation University of Twente

Department Faculty ITC, Department ofieomation Processing
Reported by Lucas De Oto

Email Address |.h.deoto@utwente.nl

Course details

Abstract In this course, we present methods and techniques that can be used to [
that operate with massive and potentially heterogeneous amoustairspha
data. Building such a big data solution requires: 1/ understandingetb @ad
limitations of various types oflobmedi solutions, 2/using a scalable data
management system, 3/ building scalable and robust data mining and m
learning workflows that allow processing large amounts of geodata (e.g.,
groups andeate datdriven classification and regression models).

URL https://studyguide.itc sgén/alcourses/2019000644rgdatgprocessing

Learning outcomes 1 LO 1 Explain to peers the fundamentals of big geodata processing.

1 LO 2 Compare various big gesdattions.

1 LO 3 Create the required data management and analytical workflow|
a big gedata project.

1 LO 4 Design scalable workflows that run in the cloud, and consider
efficient computing.

1 LO 5 Prepare and maintain a codeaBposi

I LO 6 Interpret the analytical results and demonstrate their reproduci

Learning units In this course, students learn the fundamentals of big geodata processin

introduced (via lectures, demos and exercises) to variousdiiatdphigdiata

solutions. After that, they work onliferpadblem involving bigdzeasets. They

work in groups and they create the necessary workflows to process the ¢

requires programming s ki |algaerithm and

computational solution. In this course there also is a strong emphasis on

Science principles, with a focus on scientific reproducibility and triangula

on archiving data and code are provided too.

Contents

9 Introduction big geodata (including the seven Vs: Volume, Velocity,
Variability, Veracity, Value and Visualization.)

9 Principles of big geodata management

9 Principles of big geodata modelling and analysis (clustering, classifi
regressiotasks).
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9 Setting up a computational solution to store and process big gedhat
shelf vs. dibyourself big geodata solutions (e.g. Google Earth Engine

HADOOP/SPARK or DA&$ed solutions).

Building scalable workflows
Code versioning

E ]

Big data solutions to process raster, vectavatsburced data

Open Science (including reproducibility and triangulation)

Teaching formats

Lectures, practical training / exercise, diesganicg, sddcture, mentorship

Type of learning materials

Pregntations, scripts, ®afning materials

Link to course materials

|.h.deoto@utwente.nl

Software

Google Earth Engine, HADOOP/SPARK, DASK

Categories

Basics

Managing geospatial data, analyzing geospatial data

Development

SDI

Earthobservation

Societal / legal aspects

Management
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4. External resources

Course description
Questionnaire #E1

Course name Geographic Information Systems
Initiative, project etc. SPIDER

Level Bachelor

Scientific domain Geoinformation / Geomatics

Related module -

Credits (ECTS) 10

Workload 60 hours lectures, 30 hours exercises
Language English

Course details

Abstract The course focuses on developing students' knowledge of geographic dg

concepts, methods, and tools. The aim of the course is to provide an exHh

about geographic information: from acquisition to validation, processing

publisinig. Authoritative data, as well as geocrodwsourced data, are both

course. Rudiments of Big Geodata will be presented. The Geospatial W¢

Data Infrastructures are also taught. Students are asked to learn the mos

proprietary drfree open source software packages such as QGIS, ArcGl{

(introduction), GeoServer and OpenlLayers.

URL https://www11.ceda.polimi.it/schedaincarico/schedaincarico/controller/sc

a/SchedaPublic.do?&evn_default=evento&c_classe=714787&polij_devig

MARTPHONE& pj0=0& pj1=97f71af48934d1lcc7a26ccl026edc56f

Learning outcomes Students will ledrow to:

1 Design and develop a Geographic Information System, taking into a
different components

1 Explore geospatial data and create corresponding thematic maps by
software

1 Manage geospatial data with advanced GIS functionalities

1 Desigrand develop a WebGIS

Given specific project cases, students will be able to:

9 Detail the corresponding requirements

1 Manage the geospatial data in proprietary and open source GIS app
1 Develop the related Weli@&1Showing the results of their work

Given a relatively complex problem, students will be able to:

1 Analyze and understand the goals, assumptions, and requirements
with that problem and model them

1 Define the data and architecture fogfthidlproblem

1 Develop partially or totally the GIS solution

Students will learn to:

1 Write a document with the specifications of their project
1 Present their work

9 Publish their result through a WebGIS

Students will learn how to develop a realistiinpitgeGIS domain.
Learning units Topics of the course are:
1 Introduction to GIS;
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1 Reference and coordinate systems; their transformations.
1 Geographic data models and structures (raster, geometric/topologic
hybrid model);
1 Features: entityelationship diagrams, obgdational databases and spa
indexing methods
1 Fields: exploring data, spatial statistics, geostatestidatabase
management system
1 The transformation from raster to vector &edsace
1 GIS and the Internet
1T WebGIS
1 Meta information, interoperability
1  Web Geo Services
1 Spatial Data Infrastructures
1 The Geospatial Web
9 Virtual Globe and multidimensional web viewers
i Participatory web GIS: citizen science, VGI, geocrowdsourcing
Teaching formats Lectures, practical training / exercise;teed
Type of learning materials | Presentations
Link to courgeaterials https://beep.metid.polimi.it/
Categories
Geoinformation basics X
Geospatial application and information product development
Spatial data infrastructures
Managing and analysing Earth Observation (EO) data
Societal aspects dagal frameworks
Organisatieand project management
Other
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Course description
Questionnaire #E2

Course name Markup languages

Initiative, project etc. SPIDER

Level Master

Scientific domain Geoinformation / Geomatics
Related module -

Credits (ECTS) 5

Workload -

Language English

Course details

Abstract The course gives an overview of markup languages usability for geoinfor
other gesciences. The markup languages will be presented form four po
data angrocesses description, data exchange, data storage and data mg
data visualization. Students will have opportunity to go deeply into XML &
languages, but we will focus on other languages as well.

URL https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectV
version=548

0075/02&subjectBlockAssignmentld=398365&studyFormid=1&studyPlar,
cale=en&back=true

Learning outcomes 1 Students should be able evaluate differenfangtiages in a context of
specified situation.

9 Students should be able interpret several different standards for mal
languages in the area of geoinformatics.

1 Students should be able develop simple software using markup lang
context of a dipha thsis

Learning units Markup languages. History, present and future.

URI (Uniform Resource Identifier), URL (Uniform Resource Locator|

(Uniform Resource Name) a jmené prostory

XML (eXtensible Markup Language)

XML Schema a DTD

Simple features a GML (Geography Markup Language)

XSL (eXtensible Stylesheet Langual}6§[a@ (eXtensible Stylesheet

Language Transformation).

7. SVG (Scalable Vector Graphics), VML (Vector Markup Language) ¢
(Synchronized Multimedia Integration Language)

8. X3D and VRML (Virtual Reality Modeling Language)

9. XLink, XPath, XlinkTime

10. Metadata forafal data and XML

11. Web Services, SOAP /XMLP (Simple Object Access Protocol)/(XM
and Open Geospatial Consortium

12. OWL (Web Ontology Language)

13. Semantic Web.

N

o0k w

Teaching formats Lectures, practical training / exercise

Type of learning materials | Presentations]earning

Link to course materials www.w3.0rg/Graphics/SVG/

www.w3.org/XML/
www.w3.0rg/Style/XSL/

Categories

Geoinformation basics X
Geospatial application and information product development

Spatial dafafrastructures X
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Managing and analysing Earth Observation (EO) data

Societal aspects and legal frameworks

Organisatieand project management

Other

Course description
Questionnaire #E3

Course name

GeowelSBervices and Sensor Networks

Initiative, project etc.

SPIDER

Level

Master

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 5
Workload -
Language English

Course details

Abstract The course should givewarview of the most commonly used web service
geoinformatics. The subject is focused mainly on Web Map Service, Wel
Service, Web Coverage Service, Web Processing Service, Catalogue S¢
Sensor Observation Service. Other servicastiareethenly briefly.

URL https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectV

version=548
0075/02&subjectBlockAssignmentld=398365&studyFormid=1&studyPlar,
cale=en&back=true

Learning outcomes

Student knows:

1 Geoweb services

1 Sensor networks

1 Technologies for geoweb services and sensor networks

Student is able:

to create geoweb services

to create simple software that consumes data from sensor network
to test geoweb services

to evaluate usage of geoweb service

to interpret several standards for geoweb services

E EE EE]

Learning units

1) Web Service Common

2) Web Map Service

3) Web Feature Service

4) Filter Encoding

5) Web Coverage Service

6) Web Processing Service

7) Catalogue Service and 1SO 19139
8) Sensdbbservation Service

9) Other services.

Teaching formats

Lectures, practical training / exercidectsed

Type of learning materials

Presentations, defirning materialdearning

Link to course materials

http://www.opengeospatial.org/standayds/filter
http://www.opengeospatial.org/standards/sos
http://www.opengeospatial.org/standgrds/wcs
http://www.opengeatsal.org/standards/ywms
http://www.opengeospatial.org/standards/wfs
http://www.opengeospatial.org/standards/wps
http://www.w3.0rg/2000/xp/Group/
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Categories

Geoinformation basics X
Geospatial application and information product development

Spatial data infrastructures X

Managing and analysing Earth Observation (EO) data

Societal aspects and legal frameworks

Organisatieand project management

Other

Coursedescription
Questionnaire #E4

Course name

Management of environmental data and information

Initiative, project etc.

SPIDER

Level

Bachelor

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 5

Workload Lectures (24ssignments (60),-salidy and preparation for exam (48), and
(3)

Language English

Course details

Abstract Storage and access of environmental and geographical data sets; softwa
processing environmental data; dissemiratisroomental data in spatial da
infrastructures; producers of digital environmental and geographical data

URL https://oodi.aalto.fi/a/opintjakstied.jsp?html=1&kieli=6&Tunniste=YYT

C3001&Ajankohta€B2019

Learning outcomes

After the cae the student can list the most importaneRvimsimentspatial

data sets, identify the difference between commercial and open data. Th
knows INSPIRE. The students identify the importance of metadata speci
data sets and thengeic description of data base design process as well ag
of spatial data bases in organizations. The student can access environm
data sets and identify the challenges in integrating data from different so

Learning units

Teaching formats

Lectures, practical training / exercidectset

Type of learning materials

Presentations, delirning materials

Link to course materials

https://mycourses.aalto.fi/course/view.php?id=26232&section=1

Categories

Geoinformation basics X
Geospatial applicationiafarmation product development

Spatial data infrastructures X

Managing and analysing Earth Observation (EO) data

Societal aspects and legal frameworks

Organisatieand project management

Other
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Questionnaire #E5

Course name

Technological Infrastructures for GIS

Initiative, project etc.

SPIDER

Level

Postgraduate Programme

Scientific domain

Geoinformation / Geomatics

Related module

Credits (ECTS) 10
Workload Lecture Hours 20, Supen®sadtical/Workshop/Studio Hours 20
Language English

Course details

Abstract This course introduces students to the concepts underlying GIS, includin
of systems and objadéented computer programming.
URL http://www.drps.ed.ac.uRlBpt/cxpggel1234.htm

Learning outcomes

On completion of this course, the student will be able to:

1 Understand the value of distributed geographical information and se

1 Understand the technological underpinnings of distributed GIS, the
networked information and the orgarsdéateployment of a system

9 Predict future developmentsraaetstand the implications of standardig
efforts

1 Understand the fundamental principles underlyiQyi€itiedtsoftware
design

1 Employ formalethods to produce effective software designs as solut
specific tasks.

Learning units

1 Technologal Infrastructures for GIS

1 The Place of Standards, OpenGIS and Spatial Data Infrastructures

9 Introduction to Programming Object Oriented Fundamentals and Pr(
Testing

1 Organising Python Projects: Testing and Documentation

9 Building Distributed Gl iSesv

1 The Battleground of GI: Local Search and Web Mapping

1 Web Frameworks, GIS Integration and DBMS interfacing from Pythd

1 LocatioBased Services and Data Issues

1 Mobile GIS argp Development

Teaching formats

Lectures, practical trainexgfcise, sd#cture

Type of learning materials

Presentations, textbooks

Link to course materials

heather.penman@ed.ac.uk

Categories

Geoinformation basics

Geospatial application and information product development

Spatial dafafrastructures

Managing and analysing Earth Observation (EO) data

Societal aspects and legal frameworks

Organisatieand project management

Other
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Course description
Questionnaire #E6

Course name GIS: Spatidbata Infrastructure
Initiative, project etc. SPIDER

Level Master

Scientific domain Geoinformation / Geomatics
Related module -

Credits (ECTS) 5

Workload -

Language English

Course details

Abstract In this course, students will exptareetical and practical concepts of Spatia
Infrastructures (SDIs), including fundamental concepts of SDI and the im
factors that affect the development of SDI. Furthermore, techniques for d
implementation, management, and eval@iitswaifl be explored. This cours
also includes practical and theoretical exercises relevant to current statu

data man
URL https://www.nateko.lu.se/education/emivaesed/spatddtainfrastructure
Learning outcomes 1 Describe thmpornce of spatial data for planning, decision making a

sustainable development

1 Describe the current status/the problems for spatial data in terms as
accessibilitapplicability and usability

1 Describéhe general the concepts and theoaiBystial Data Infrastructur
and the importance of data exchange

1 In detail, explain and understand the main components of a SDI

1 Describe the factors that influence the development of a SDI and thg
these factors

1 Describe at a general level the concepts clearinghouse netwephgasa

1 Explain in detail the different generations of clearinghouse networks
components of these networks, interoperability for systems, availabl
to achieve imtgperability and the principles of service composition

1 Explain the cartographic aspects fpogels

9 Account for concepts and technologies for modelling and evaluation

1 Describe artiscuss what is meant with a society that is spatially ena

Learning units i Existing status for spatial data.

I SDI components and their nature.

1 Factors that influence the SDI development

1 Clearinghouses of different generations.

1 Interoperability and International standards for these.

1 Introduction to service composition.

9 Cartographic aspects ofgetals.

1 SDI modelling and evaluation.

1 The spatial activated the society (“spahidd society

Teaching formats Lectures, practical training / exercise, seminar / workshop

Type of learning materials | Presentations, deffirning materials

Link to course materials ali.mansourian@nateko.lu.se

Categories

Geoinformation basics

Geospatial applicationiafatmation product development

Spatial data infrastructures X

Managing and analysing Earth Observation (EQ) data
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Societal aspects and legal frameworks

Organisatieand project management

Other
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5. Conclusions & next steps

As input to tliesign and development of the SEED4NA curriculum on SDI and EO, an investigation was
of relevant existing teaching materials on SDI, EO and related topics that could be used for the develc
this curriculum. This investigation mainly foegstihgnSDI/EO education offered at the EU universities
involved in SEED4NA as well as sonieastlee availableourse and resources.

In total 45 relevant courses were identified, and further described and analyzed in this report. The cour
various of the main topics of SEEDdsi#d tdGeoinformation Basics, Geospatial application and
information product development, Spatial Data Infrastructure, Managing and analysing Earth Observa
data, Societal aspects and legal framew@kgaamshtioand project management (related to GI/SDI/EO).

Each of these courses were described in a standardized manner, providing key information on the rela
programme, the work load, language of the course etc. Detailed informatidedisio isgcontent of

the courses, the course structure and the learning objectives. Moreover, also the teaching format, mat
relevant software were described.

In the next stage of the project, these courses and associated mas=afeniésegigning, developing
and implementing SDI/EO courses at the partner universities of SEED4NA in Egypt, Algeria, Moro
Tunisia.
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Annex: Survey for courses at partner universities from programme countries

Ahsd'ln'rtt 1von &

SEED4NA - Questionnaire about learning 5
material at partner sites in programme
countries

This questionnaire is part of the project's task 1.2 "specification of existing learning resources on GI/EO at
programme universities and from other external repositories”.

>4

The overall goal of this questionnaire is to gather metadata about Geoinformation (GI) and Earth Observation
(ED) courses at partner universities in the programme countries. The guestionnaire is also used to collect
information about openly available course materials, e.g. as produced by research projects.

All entries in this guestionnaire have to be in English!

The guestionnaire is structured in three parts:

(1) GEMERAL INFORMATION on the course and study programme,
(2) SPECIFIC INFORMATION related to each individual course

(3) CATEGORISATION of the course content

MNOTE: the questionnaire should be filled individually for each course; once finished, it has to be submitted and
relaunched for the next course.

Abschnitt 2 von &

Definitions

>4
LL1]

A MODULE is an educational component of a study pregramme, which may consist of one or more courses.

A COURSE forms a module or is a part of a module of a study programme. A course usually consists of a series
of teaching sessions.

Abschnitt 3 von &

Part 1: General information

<
LL1]

General information about the course and its environment.
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Partner institution: *

The partner institution from a programme country you are affiliated with.
KU Leuven
University of Twente
University of Zagreb

Bochum University of Applied Sciences

Your department *

Give the full name of your faculty, department, institute etc.

Kurzantwort-Text

Mame of the contributor and e-mail address: *

Name of the person answering this guestionnaire:

Kurzantwort-Text

E-mail address of the contributor: *

E-mail address of the person answering this guestionnaire:

Kurzantwort-Text
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MName of the course: *

Name of the existing course.

Kurzantwort-Text

Study programme (or VET activity) name: *

Provide the name of the study programme (or VET - Vocational Education and Training activity) of which the course is a
component (e.g. Bachelor Geoinformatics, Master Geodesy).

Langantwort-Text

Scientific domain the study programme belongs to: *

Select the cheice that applies best.
Geoinformation / Geomatics
Surveying / Geodesy
Agriculture
Forestry

Weitere...
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Type of study programme *

Select the cheice that best applies.
Bachelor
Master
Lifelong learning (LLL)
Postgraduate programme

Weitere...

If the course is part of one or more modules, state their names:

It is possible that the course belongs to one or more modules. If this is the fact, list the names of modules and their
corresponding study programmes.

Langantwort-Text

Obligatory *

Is the course obligatory 7
Yes
No

Depends on the study programme

Credits assigned to the course (ECTS):

How many credit points according to the European Credit Transfer and Accumulation System (ECTS) are assigned to the
course (e.g. 6 ECTS)? If ECTS is not applicable, provide the infarmation according the equivalent national evaluation system.

Kurzantwort-Text
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*

Expected workload of the course:

Please indicate the expected workload in hours. (e.g. 30 hours lectures, 45 hours exercises)?

Kurzantwort-Text

Language(s) of the course: *

Select the language(s) in which the course is taught.
English
French
Croatian

German

Weitere...

Abschnitt 4 von &

Part 2: Course-specific information

»
L1y

Specific information about the course.

Abstract of the course (major topics): *

Give the short description of the course (list the major topics covered by the course).

Langantwort-Text
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Hyperlink link to a course description:

If available, provide a hyperlink(s) to a course description (usually available at partner's web site).

Kurzantwort-Text
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