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1. Introduction 

1.1. The SEED4NA project 

For many of the societal and environmental challenges that governments are facing, decision-makers strongly 

rely on spatial and earth observation data, to better target, monitor, and assess their actions and interventions. 

These data are now becoming more and more available through the establishment of data infrastructures and 

platforms, which aim to improve access to, sharing and use of data. The effective use of these data requires 

that professionals in the public, private and academic sector have the relevant knowledge and skills on spatial 

data infrastructures (SDI), earth observation (EO) and related technologies. This means that higher education 

institutions must have the knowledge and capacities to provide modern education to their students and offer 

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 region of 

Northern Africa, at the local, national and regional level. Despite the growing availability and accessibility of data, 

there still are several barriers and challenges hindering the uptake and use of these data in policy making and 

implementation. Among these barriers and challenges is a lack of skills and knowledge on SDI and EO among 

practitioners, decision-makers and other key stakeholders. Therefore, it is essential that academic institutions in 

the North African countries raise their capacities regarding SDI and EO. 

The main objective of SEED4NA is to improve the quality of higher education in North Africa in the fields of SDI 

and EO, and to enhance its relevance for the labour market and society through the development of new and 

innovative SDI/EO curricula. The SEED4NA project aims to: 1) develop the required knowledge, skills and 

competencies on SDI & EO within partner universities; 2) help introducing modern SDI & EO courses in 

engineering and agriculture/forestry studies; 3) implement supporting relevant vocational training programmes; 

4) help partner universities to support the development of SDI in their country and 5) promote a European 

approach to SDI & EO.  

SEED4NA will result in the establishment of capable, well-trained pools of experts within the involved North 

African academic institutions, which will introduce a modern approach in academic and VET education on SDI 

& EO in their respective countries, thereby becoming promotors of SDI development and EO use. 

1.2. Specification of existing learning resources 

WP1 of the SEED4NA project deals with the specification of a project curriculum on SDI and EO and the 

adaptation of this project curriculum to the needs of HEIs and stakeholders in North Africa. The work package 

has the following specific objectives: 

¶ To analyse the present curricula with regard to GI and EO at HEIôs in partner countries 

¶ To analyse and collect existing learning material at HEIôs at program countries; 

¶ To identify SDI and EO stakeholders requirements regarding knowledge and skills requested by new 

and existing professionals; 

¶ To design a curriculum on SDI and EO adapted to the needs of local HEIs and stakeholders 

Task 1.2 of SEED4NA deals with the identification and specification of existing teaching materials on SDI and 

EO. This was done via an online questionnaire completed by the EU partners participating in SEED4NA. 



 
 

 

SDI and EO Education and Training 
for North Africa 

 
Project ref. number: 

No. 610328-EPP-1 -2019-1-BE-EPPKA2-CBHE-JP 
 

 

Page 5 of 126 

Additional effort was done to also collect information from other projects and initiatives dealing 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 materials. The 

report is structured as follows. After this introductory chapter, the next chapter provides an overview of the 

relevant courses that were identified. The third chapter contains detailed descriptions of the courses offered by 

the EU universities involved in SEED4NA. In chapter four, descriptions are provided of some relevant external 

resources. The fifth and final chapter provides some general conclusions and recommendations for next steps. 
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2. Identified courses 

This chapter provides an overview of the relevant courses identified through the questionnaire among SEED4NA 

partners and the analysis of other resources.  

2.1. Courses from EU partners in SEED4NA 

59 responses from partner universities in the SEED4NA programme countries (i.e. the EU partners) were 

collected through the online questionnaire. The distribution of responses is shown in figure 1.  

 

Figure 1: Distribution of responses from partner universities from programme countries 

 

The reported courses are more or less uniformly distributed 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 which the 

course is provided (C=Croatian, E=English, G=German) and on the university offering the courses (B=Bochum 

University of Applied Sciences, K=KU Leuven, T=University of Twente, Z=University of Zagreb). 

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

¶ Geoinformation Basics  

¶ Geospatial application and information product development  

¶ Spatial Data Infrastructures  

¶ Managing and analysing Earth Observation (EO) data  

¶ Societal aspects and legal frameworks  

¶ Organisation- and project management. 
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Forest, Nature and 

Landscape Planning 
1 E L x     x x               x     x x    

Remote Sensing of 

Vegetation, Soil and 

Water Systems 

2 E L  x x  x x x x         x x x x x x  x    x    

Geospatial data: 

concepts, acquisition 

and management 

3 E T x x x x x x           x    x x  x x       

Geospatial analysis 

and interpretation 
4 E T x x   x     x       x     x          

Earth Observation 5 E L   x  x  x  x        x  x x x x x x        

Geospatial Information 

Technologies 
6 E L x   x   x   x x x x x x x                

Geographic 

Information Systems 
7 E L x x x x x x x                     x    

Geomatics for 

Urbanism and Spatial 

Planning 

8 E L x   x x                       x    

Introduction to 

Geoprocessing 
9 E L x x x x x                           

Image analysis 10 E T     x                 x          

Integrated Geospatial 

Workflows 
11 E T    x      x x  x                   

 

1 C=Croatian, E=English, G=German 

2 B=Bochum University of Applied Sciences, K=KU Leuven, T=University of Twente, Z=University of Zagreb 
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Spatial data 

infrastructures 
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Norms and standards 38 G B  x        x x               x      
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Officially curated base 

data 
39 G B  x        x x   x            x      

Basics of 

Geoinformatics 
40 C Z x  x                             

GIS in Application 41 C Z x x x x x x x x                        

Mobile Surveying and 

GIS 
42 C Z  x x x x x   x                       

Spatial Data Analysis 43 C Z x x x x x x x                         

Geoinformation 

Systems 
44 C Z x x x x x x                          

Advanced Remote 

Sensing 
45 C Z x                X x x  x x x         

Spatial Management 

Support 
46 C Z x         x x x x x                  

Spatial Databases 47 C Z x   x x                           

Geoinformation 

Infrastructure 
48 C Z          x x x   x                 

Land Information 

Systems 
49 C Z          x x x                    

Geoinformation 

Quality 
50 C Z x         x    x                  

Geoinformation 

Manipulation 
51 C Z x  x x                            

Open Geoinformation 52 C Z x x x x x x                          

Remote Sensing 53 C Z                 x x x x x x x x x       
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Course 
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Geoinformation 

Modelling 
54 C Z x x x x x x                          

Cadastre 55 C Z          X x x x  x x                

Principles of Land 

Register Law 
56 C Z          X                x  x    

Scientific 

Geocomputing 
57 E T    x x x                          

Advanced image 

analysis 
58 E T     x                 x          

Big Geodata 

processing 
59 E T    x x                           

Table 1: Overview of relevant courses at partner universities from programme countries 

 

2.2. Identified external resources 

The identification of external educational resources relevant for SEED4NA is an ongoing task. So far metadata 

for 6 courses was collected (see Table 1), all of these are taught in English. 

The currently identified courses mainly deal with topics related to Geoinformation Basics and Spatial Data 

Infrastructures.  

Course 

# L
a
n

g
u
a

g
e 

Geoinformation 

Basics 

Geospatial 

application and 

information 

product 

development 

Spatial Data 

Infrastructures 

Managing and 

analysing Earth 

Observation (EO) 

data 

Societal aspects 

and legal 

frameworks 

Organisation- and 

project 

management. 

Others 

Geographic 

Information 

Sydterms 

E1 E x      

 

Markup Languages E2 E x  x    
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Course 

# L
a
n

g
u
a

g
e 

Geoinformation 

Basics 

Geospatial 

application and 

information 

product 

development 

Spatial Data 

Infrastructures 

Managing and 

analysing Earth 

Observation (EO) 

data 

Societal aspects 

and legal 

frameworks 

Organisation- and 

project 

management. 

Others 

Geoweb Services 

and Sensor 

Networks 

E3 E X  x    

 

Management of 

environmental data 

and information 

E4 E x  x    

 

Technological 

Infrastructures for 

GIS 

E5 E   x    

 

GIS: Spatial Data 

Infrastructure 
E6 E   x    

 

Table 2: 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 landscapes which 
need active interventions and hence planning of these interventions to maintain or 
enhance the biodiversity and optimize the effective ecosystem service delivery of all 
types: provisioning (e.g., wood, biomass, game, water, energy), regulating (e.g., 
carbon sequestration, water quality regulation), supporting (e.g., nutrient cycling) and 
cultural (e.g., recreation, quality of living space). 

URL https://onderwijsaanbod.kuleuven.be//2020/syllabi/e/I0I14AE.htm#activetab=doelstellin
gen_idp1560064 

Learning outcomes ¶ Ecological and technical skills in forestry and nature conservation. 

¶ Ecological and technical skills in forestry and nature conservation. 

¶ Basic knowledge of general soil and climate science, forestry and agriculture 

¶ Basic conceptual knowledge of GIS and basic skills in working with GIS- and 
spreadsheet-software 

Learning units  ¶ Landscape Planning 

¶ Planning for Forestry and Nature Conservation 

¶ Planning for Forestry, Nature Conservation and Landscape Development: 
Practical  

Teaching formats Lectures, practical training / 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 maps  

Development Analysing requirements  

SDI - 

Earth observation Image interpretation and deriving information products 

Societal / legal aspects Economic implications, the role of geo-information 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  Agro- and Ecosystems Engineering  

Credits (ECTS) 6 

Workload 78 

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 To evaluate the possibilities (and limitations) of remote sensing-based monitoring and 
modeling in the context of: detection and diagnosis of plant óstressô; precision 
agriculture and crop management; nature conservation; landscape ecology; 
biodiversity mapping; forest inventory; wildfires and biomass burning; urban ecology; 
floods; droughts; soil and water management; boundary conditions to land, weather 
and climate forecasting and monitoring. 

URL https://onderwijsaanbod.kuleuven.be//2020/syllabi/e/I0D62AE.htm#activetab=plaatsen
_in_het_onderwijsaanbod_idp701264 

Learning outcomes ¶ Students get acquainted with the principles of remote monitoring of vegetation, 
soil and water systems, and with the application of earth observation technology 
in terrestrial system monitoring and modelling.  

¶ They must be able to understand and explain advanced approaches of digital 
earth observation in the context of plant-biophysical system and process 
assessment.  

¶ Students must attain a thorough understanding of, and proficiency in, the 
utilization of advanced tools, instruments and procedures for the non-invasive 
study of vegetation, soil and water systems. 

Learning units  ¶ Remote Sensing of Vegetation, Soil and Water Systems: Theory  

¶ Remote Sensing of Vegetation, Soil and Water Systems: Exercises and practical 

Teaching formats Lectures, practical training / exercises 

Type of learning materials Presentations, scripts, textbooks, dedicated software, earth observation data sets 

Link to course materials  

Software No details available 

 

Categories 

Basics Modeling geospatial data, collecting geospatial data, analyzing geospatial data, 
visualising geospatial data and creating maps  

Development Analysing requirements, Designing information products and software applications 

SDI - 

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

Societal / legal aspects The role of geo-information 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 (MGEO) 

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 ITC - Department of Geo-information Processing 

Reported by Lucas De Oto 

Email Address l.h.deoto@utwente.nl 

 

Course details 

Abstract Spatial data models; Principles of Electro-Magnetic radiation; Data acquisition; 
Analyzing reflected and emitted radiation; Radiometric and atmospheric image pre-
processing; Geospatial data management and retrieval; Spatial reference systems; 
Image reprojection and resampling; Visualization principles and map creation; Image 
visualization and colour composites. 

URL https://studyguide.itc.nl/m-geo/all-courses/202001419/gis-and-rs-for-geospatial-
problem-solving 

Learning outcomes Learning outcomes defined at module level:  

¶ Explain the relevant concepts in geo-information science for the acquisition and 
management of geospatial data using geo-databases. 

¶ Define spatial references, coordinate systems and projections for geospatial 
data and apply relevant transformations for data integration. 

¶ Explain electromagnetic radiation and the main processes of its interaction with 
the Earth surface and atmosphere.  

¶ Apply radiometric and atmospheric correction and image enhancement 
techniques to a remote sensing dataset.  

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

¶ Classify spatial analysis functions and apply appropriate analysis operations on 
a geospatial dataset. 

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

¶ Identify the impact of geospatial data handling on data quality and implement 
standard quality assessment procedures. 

¶ Apply the geospatial problem-solving approach to address a specific geospatial 
problem. 

¶ Build a geospatial data processing workflow and apply appropriate methods for 
data acquisition, management and analysis, including the integration of data 
and analysis functions. 

¶ Explain how contextual and cultural differences can influence the collection and 
analysis of geospatial data, and the presentation of geo-information to a target 
audience.  

Learning units  The course is structured in 9 lessons integrated by lectures and (supervised) practical 
exercises:  
L 1:  Spatial data models (1 lecture + 1 demo)  
L 2:  EM-radiation: 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 + 2 exercises)  
L 6:  Introduction to atmospheric correction (2 lectures + 1 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 learning, self lecture 

Type of learning materials Presentations, scripts, textbooks, videos, self-learning materials, e-learning 

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

Software ArcGIS, ERDAS (practical exercises) 

 

Categories 

Basics Understanding geospatial data, modeling geospatial data, collecting geospatial data, 
managing geospatial data, analyzing geospatial data, visualising geospatial data and 
creating maps  

Development - 

SDI - 

Earth observation Understanding EO basics, preprocessing of remote sensing data, image interpretation 
and deriving information products, finding and accessing earth observation data, 
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 (MGEO) 

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 ITC - Department of Geo-information Processing 

Reported by Lucas De Oto 

Email Address l.h.deoto@utwente.nl 

 

Course details 

Abstract Overview of spatial analysis functions; Vector analysis; Raster analysis; Network 
analysis; Spatial filtering; Image ratios and indices; Digital image classification; 
Analyzing spatial and temporal patterns; Data quality; Geo-portals. 

URL https://studyguide.itc.nl/m-geo/all-courses/202001419/gis-and-rs-for-geospatial-
problem-solving 

Learning outcomes Learning outcomes defined at module level:  

¶ Explain the relevant concepts in geo-information science for the acquisition and 
management of geospatial data using geo-databases. 

¶ Define spatial references, coordinate systems and projections for geospatial 
data and apply relevant transformations for data integration. 

¶ Explain electromagnetic radiation and the main processes of its interaction with 
the Earth surface and atmosphere.  

¶ Apply radiometric and atmospheric correction and image enhancement 
techniques to a remote sensing dataset.  

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

¶ Classify spatial analysis functions and apply appropriate analysis operations on 
a geospatial dataset. 

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

¶ Identify the impact of geospatial data handling on data quality and implement 
standard quality assessment procedures. 

¶ Apply the geospatial problem-solving approach to address a specific geospatial 
problem. 

¶ Build a geospatial data processing workflow and apply appropriate methods for 
data acquisition, management and analysis, including the integration of data 
and analysis functions. 

¶ Explain how contextual and cultural differences can influence the collection and 
analysis of geospatial data, and the presentation of geo-information to a target 
audience.  

Learning units  The course is structured in 7 lessons integrated by lectures and (supervised) practical 
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 spatio-temporal patterns (2 lectures + 2 exercises)  
L 15: Data quality (1 lecture + 1 exercise)  
L 16: SDI and Geoportals (1 lecture + 1 exercise) 

Teaching formats Lectures, practical training / exercises, field work, distance learning, self lecture 

Type of learning materials Presentations, scripts, textbooks, videos, self-learning materials, e-learning 

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

Software ArcGIS, ERDAS (practical exercises) 

 

Categories 

Basics Understanding geospatial data, modeling geospatial data, analyzing geospatial data 

Development - 

SDI Understanding SDI 

Earth observation Understanding EO basics, image interpretation and deriving information products 

Societal / legal aspects - 

Management - 
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Course description 
Questionnaire #5 

Course name Earth observation  

Study programme Master of Bioscience Engineering: Agro- and Ecosystems 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 aims at using remote sensing 
techniques to understand the current state of our Earth, the primary causes of change 
in the Earth system as well as the response of our Earth to changes. This knowledge 
helps to predict future changes and improve the management of Earth resources, on 
land, in the atmosphere or in the ocean. The course starts with a general introduction 
on remote sensing and then studies the details of various operational Earth observing 
systems. 

URL https://onderwijsaanbod.kuleuven.be/syllabi/e/I0A90AE.htm#activetab=doelstellingen_i
dp3612688 

Learning outcomes ¶ The electromagnetic spectrum and its relation with incoming and outgoing 
radiation to and from the Earth 

¶ Which sensors can be used for various types of remotely sensed Earth 
observations 

¶ Which platforms carry Earth observing sensors 

¶ The basic image characteristics required for various Earth applications, over 
land, ocean and atmosphere 

¶ The principles and operational missions in the field of optical remote sensing 

¶ The principles and operational missions in the field of thermal remote sensing 

¶ The principles and operational missions in the field of microwave remote sensing 

¶ The processing and distribution of Earth observation data. 

Learning units  1. Earth observation and remote sensing 
2. Physical basis 
3. Sensors 
4. Platforms 
5. Image characteristics 
6. Optical remote sensing 
7. Thermal remote sensing 
8. Microwave remote sensing 
9. Other remote sensing 
10. Data products 
11. ï 14. Data preprocessing, image enhancement and classification 

Teaching formats Lectures, practical training / exercises 

Type of learning materials Presentations, scripts, e-learning, 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, preprocessing of 
remote sensing data, image interpretation and deriving information products, thermal 
remote sensing, finding and accessing earth observation data 

Societal / legal aspects - 

Management - 

 
 

  



 
 

 

SDI and EO Education and Training 
for North Africa 

 
Project ref. number: 

No. 610328-EPP-1 -2019-1-BE-EPPKA2-CBHE-JP 
 

 

Page 21 of 126 

 
Course description 
Questionnaire #6 

Course name Geospatial Information Technologies 

Study programme Master of Bioscience Engineering: Agro- and Ecosystems Engineering  

Level Master 

Scientific domain Geoinformation / Geomatics 

Related module  ¶ Geospatial Databases Geospatial Databases and SQL: Practical 

¶ Geospatial Data Infrastructures Geospatial Data Infrastructures: Practical 

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 Spatial Data 
Infrastructures. ñSDI" is the generic solution to the lack of accessibility and 
interoperability of geospatial data. An SDI is a set of technological and non-
technological components meant to facilitate access, exchange and re-use of 
geospatial data within and between organisations with a view to contributing to the 
spatial enablement and performance of all kinds of user processes. In this course, SDI 
are studied as multi-component adaptive systems meant to support environmental 
policy and decision making. 

URL https://onderwijsaanbod.kuleuven.be//2020/syllabi/e/I0I32AE.htm#activetab=doelstellin
gen_idm15138960 

Learning outcomes ¶ Become profoundly knowledgeable about geospatial database technology and its 
relationships with Geographic Information Systems; 

¶ Acquire specialized skills related to working with and managing (object-)relational 
geospatial databases using PostgreSQL/ PostGIS-software by means of an 
elaborated tutorial emphasizing the Structured Query Language (SQL); 

¶ Acquire thorough knowledge of the rationale and concepts of Spatial Data 
Infrastructures (SDI); 

¶ Acknowledge the organizational dimension of SDI; 

¶ Acquire thorough knowledge of the technical components of SDI: (i) geospatial 
data repositories, (ii) metadata catalogues, (iii) access services and (iv) technical 
standards regarding (I - iii) 

¶ Learn to interact with SDI to discover, explore and exploit geodatasets; 

¶ Learn how to contribute to SDI through data modelling and standardization, 
database and metadata compilation and publication, service development. 

Learning units  ¶ Principles of geospatial data modelling: Entity-Relationship modelling and Visual 
Modelling by means of the Unified Modelling Language 

¶ Relational and Object-Relational database design and Relational and Object-
Relational database management systems 

¶ 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 extenstion of object-relational 
databases 

3. Component 2: Metadata  
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- Metadata of geospatial datasets with focus on documentation of data 
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 Consortium: 
Web Map Service, Web Feature Service, Web Coverage Service, Sensor 
Observation Service, Catalogue Service for the Web 

- Real Time Kinematic Positioning Service 

- 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, textbooks, e-learning, software packages 

Link to course materials - 

Software ¶ Quantum GIS as generic GIS-software; 

¶ PostgreSQL + PostGIS as Object-relational database management software; 

¶ OpenGeoSuite (GeoServer, Open layers, ...) for geospatial web services. 

 

Categories 

Basics Understanding geospatial data, managing geospatial data  

Development Analysing requirements 

SDI Understanding SDI, using SDI, assessing SDI, setting up and maintaining an SDI, 
managing metadata, implementing technical SDI components, novel trends in SDI 

Earth observation - 

Societal / legal aspects - 

Management - 
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Course description 
Questionnaire #7 

Course name Geographic Information Systems 

Study programme Bachelor Bioscience Engineering 

Level Bachelor 

Scientific domain Geoinformation / Geomatics 

Related module  ¶ Spatial Data Modelling and GIS 

¶ Functionality of Geospatial Technology  

¶ Practical GIS  

Credits (ECTS) 3 

Workload 31 

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 ¶ Spatial Data Modelling and GIS  

¶ Functionality of Geospatial Technology  

¶ Practical GIS  

URL https://onderwijsaanbod.kuleuven.be//2020/syllabi/e/I0N62BE.htm#activetab=doelstelli
ngen_idp3028288 

Learning outcomes ¶ Acquire knowledge about the evolution and current state of (i) GIS as a class of 
information systems, (ii) GIS as an environnment for modelling and analysing 
geographic reality, (iii) GI-science and (iv) GI-technology 

¶ Acquire hands-on skills in working with one GIS-software package by means of a 
tutorial, apply those skills in a number of pertinent case studies related to 
terrestrial systems and report in writing about these cases 

Learning units  ¶ Geographic reality, GIS as an information system, GIS as a technology 

¶ Modelling of geographic reality: Data models for spatial entities 

¶ Geographic reference systems 

¶ Basics of GNSS with emphasis on GPS 

¶ Viewing and mappping with GIS 

¶ Analogue to digital conversion 

¶ Structuring of geodatasets 

¶ Coordinate transformations 

¶ Analysis of vector- and raster-geodatasets 

¶ Space-Time modelling 

Teaching formats Lectures, practical training / exercises 

Type of learning materials Presentations, textbooks, GIS software  

Link to course materials - 

Software General GIS software (free / open source or commercial)  

 

Categories 

Basics Understanding geospatial data, modeling geospatial data, collecting geospatial data, 
managing geospatial data, analysing geospatial data, visualising geospatial data and 
creating maps 

Development Analysing requirements 

SDI - 

Earth observation - 
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Societal / legal aspects The role of geo-information in society 

Management - 
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Course description 
Questionnaire #8 

Course name Geomatics for Urbanism and Spatial Planning 

Study programme Master of Bioscience Engineering: Agro- and Ecosystems Engineering  

Level Master 

Scientific domain Geoinformation / Geomatics 

Related module  ¶ Geomatics for Urbanism and Spatial Planning: Lecture  

¶ Geomatics for Urbanism and Spatial Planning: Seminars  

¶ 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 geospatial databases 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 services 

¶ Princples of spatial decision support systems and spatial planning support 
systems 

URL https://onderwijsaanbod.kuleuven.be//2020/syllabi/e/H02Q8AE.htm#activetab=doelstel
lingen_idp42720 

Learning outcomes ¶ Acquire basic knowledge about the Geographic Information Science & 
Technology domain (GI S&T or Geomatics) and its relevance for contemporary 
spatial planning and urbanism at various spatial and temporal scale levels 

¶ Acquire skills regarding the processing of geospatial data using state-of-the-art 
Geographic Information Technology (GIT), and apply them in the field of spatial 
planning and urbanism 

¶ Acknowledge the various sources of geospatial data, inc. earth remote sensing 

¶ Become familiar with the concept and application potential of Spatial Data 
Infrastructures, Geospatial Web Services, Spatial Decision Support Systems and 
Spatial Planning Support Systems 

¶ Acquisition of skills in making independent use of a state-of-the-art GIS-software 
package 

Learning units  ¶ Work through an elaborated GIS-software tutorial, with possibility for advice and 
feedback 

¶ Min. 3 and max. 5 spatial planning cases at various spatial and temporal scale 
levels with a pertinent role for GI S&T 

¶ Lectures, Seminars, Practices 

Teaching formats Lectures, practical training / exercises, software tutorial  

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

Link to course materials - 

Software Not specified 

 

Categories 

Basics Understanding geospatial data, managing geospatial data, analysing geospatial data 
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Development - 

SDI - 

Earth observation - 

Societal / legal aspects The role of geo-information in society 

Management - 

 
Course description 
Questionnaire #9 

Course name Introduction to Geoprocessing 

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 of Sciences 

Reported by Maria Saudade Pontes 

Email Address saudade.pontes@kuleuven.be 

 

Course details 

Abstract ¶ Calculation of simple terrain attributes based on digital terrain models (2D) 

¶ Calculation of location preferences (2D) 

¶ Calculation of erosion and sedimentation along a slope profile (1D) 

¶ Calculation of movements along normal faults (1D) 

¶ Analysis of similar climate series (e.g. comparison of temperature and snow melt 
series) (1D) 

¶ Calculate the spatial distribution of heat waves in Europe, based on 
temperatures from a climate model (2D) 

URL https://onderwijsaanbod.kuleuven.be/2020/syllabi/e/G0S73AE.htm#activetab=doelstelli
ngen_idp1036496 

Learning outcomes After following this course, a student should be: 

¶ familiar with the basic concepts of programming that are specifically applicable to 
the processing and analysis of spatial data 

¶ able to work out a solution strategy to analyse spatial data, based on a general 
scientific problem 

¶ able to write program codes that allow for processing and analysing spatial data 
(incl. time series). 

¶ develop simple programming applications in existing GIS software. 

Learning units  ¶ Introduction to Python 

¶ Reading data in Python (time series and spatial data) 

¶ Python Applications in Argis and / or QGIS 

¶ Working 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, textbooks, software packages 

Link to course materials - 

Software ArcGIS, QGIS, Python 
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Categories 

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

Development [Tbd] 

SDI - 

Earth observation - 

Societal / legal aspects The role of geo-information in society 

Management - 
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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 of Geo-Information Processing 

Reported by Lucas De Oto 

Email Address l.h.deoto@utwente.nl 

 

Course details 

Abstract In this course, students are introduced to more advanced image analysis methods. 
Non-linear filters are introduced for reduction of noise while preserving the boundaries. 
Other interest operators are introduced to detect stable structures in images that are 
invariant to scale and rotation transformation. Various methods for dealing with objects 
in images are also studied: mathematical morphology and segmentation. Fuzzy and 
sub-pixel classification is introduced to deal with uncertainty and to increase the 
information content extracted from the imagery. For multisource classification, decision 
trees are introduced. To automatically detect corresponding image positions, image 
matching techniques are introduced, in particular, area-based matching and feature-
based matching.  

URL https://studyguide.itc.nl/m-geo/201800302/image-
analysis?_ga=2.185532521.1126326621.1604329125-574543973.1514980118 

Learning outcomes ¶ Develop an image processing chain using non-linear filters and mathematical 
morphology operations for automatic information extraction from images in 
context of a given problem.  

¶ Choose and apply a segmentation method to a given image and describe the 
uncertainty of the obtained result.  

¶ Make informed decisions on the best classification method for a given set of 
images and a specific problem.  

¶ Apply orthorectification to derive orthophoto.  

¶ Make informed decisions on appropriate image matching method for a given type 
of data and problem.  

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

Learning units  Subjects are introduced in lectures and applied in practical classes. As a preparation 
for lectures, reading textbook material are recommended on some subjects. In 
addition, on some other subjects reading research articles are recommended after the 
lecture to go deeper into the subject. Practical classes consist of a mixture of a demo 
by an instructor, individual work following written instructions and summarizing the 
outcome of the exercise in a class. In practical class students are supposed to work 
with existing programming codes and modify these (to a limited degree). In this way 
the students can get insight in the intermediate stages of the image analysis 
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algorithms and make decisions on the outcomes. In these summaries reflection on 
theoretical concepts is done.  
 
Topics covered:  

¶ Image processing: non-linear filters, Förstner operator, mathematical morphology 

¶ Image segmentation (split-and-merge, mean shift) 

¶ Image orthorectification, orthophoto 

¶ Image matching including area based and feature based methods  

¶ Dense image matching 

¶ Image classification methods for spatial and temporal geo-information extraction 
(fuzzy classification, sub-pixel classification, decision trees, segment based, 
vague objects)  

¶ Scale and attribute uncertainty  

¶ Error propagation 

Teaching formats Lectures, practical training / exercises 

Type of learning materials Presentations, scripts, textbooks, videos, self-learning materials, e-learning 

Link to course materials l.h.deoto@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 geo-information in 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 of Geo-Information Processing 

Reported by Lucas De Oto 

Email Address l.h.deoto@utwente.nl 

 

Course details 

Abstract A crucial practical current demand in GI-Science is converting data into usable and 
actionable information that supports decision-making at various scales and that can be 
further processed to generate knowledge. As a consequence, scientific workflows, 
semantic models and effective infrastructures become important for knowledge 
sharing and ensuring reproducibility. This course covers the emerging methods for 
meaningfully integrating geospatial data through workflows in different application 
contexts. 

URL https://studyguide.itc.nl/m-geo/201800301/integrated-geospatial-
workflows?_ga=2.185532521.1126326621.1604329125-574543973.1514980118 

Learning outcomes ¶ Analyse the quality of structured and semi-structured data sources and apply 
coding solutions for the storage, querying and curation of this data, appropriate 
for specific application contexts. 

¶ Apply semantic information integration through knowledge formalisation, 
semantic enrichment, exploratory querying and data mining. 

¶ Construct interoperable and reproducible geospatial workflows based on process 
modelling methods and workflow languages.  

¶ Make informed decisions on the infrastructural system design for enabling 
meaningful data integration on the web. 

Learning units  In this course problem solving is central. Students are confronted with problems from 
reality in which the integration of heterogeneous data sources is key to derive 
meaningful information. The conceptual understanding is built by the students by 
creating a concept map within the Living Textbook, based on selected literature. After 
learning the principles (through lectures and reading papers) and applying existing 
tools, they use their coding experience to carry out a datathon and create a mini SDI 
as a proof of concept. Students need to critically reflect in a report and in a 
presentation on the tools which they used and identify their potential, limitations and 
scalability. 
 
Topics covered:  
1. Characteristics and curation of structured and semi-structured data sources  

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

- Data quality 

- Introduction to Natural Language Processing 

- Storage and query mechanisms 
2. Semantic information integration 
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- Introduction to knowledge formalization (Semantic web, Ontologies, 
Linked data) 

- Semantic enrichment 

- Exploratory querying 
3. Workflow & process modelling 

- Process logic 

- Reproducibility, versioning, performance 

- Workflow languages 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 training / exercises, self-lecture 

Type of learning materials Presentations, scripts, textbooks, videos, self-learning materials, e-learning 

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

Software LivingTextBook (LTB) 

 

Categories 

Basics Managing geospatial 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, 60 h exercises 

Language English 

 

Contact 

Partner organisation University of Twente 

Department Faculty ITC, Department of Geo-Information Processing 

Reported by Lucas De Oto 

Email Address l.h.deoto@utwente.nl 

 

Course details 

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

URL https://studyguide.itc.nl/m-geo/201800290/extraction-analysis-and-dissemination-of-
geospatial-information?_ga=2.185532521.1126326621.1604329125-
574543973.1514980118 

Learning outcomes ¶ Plan a photogrammetric mission with a focus on quality aspects of the results. 

¶ Utilize image orientation procedures for the generation of topographic products 
such as maps and Digital Terrain Models. 

¶ Assess requirements from an application perspective to select appropriate 
graphic representations to map changes. 

¶ Determine the requirements of 3d viewing environments, and explain the 
application of depth cues. 

¶ Explain the principles of web architectures and web services requirements for 
web/cloud applications. 

¶ Explain the role of Open Standards and use them for the creation and 
consumption of GeoWebservices. 

¶ Create GeoWebservices and associated web mapping clients for information 
dissemination 

¶ Evaluate and analyse the uncertainty of spatial datasets and model outputs, and 
choose the appropriate option to design an effective uncertainty visualization. 

Learning units  This course deepens the theoretical knowledge and practical skills regarding the 
extraction, analysis, and dissemination of geospatial information. Theoretical lectures 
and flipped-classrooms provide students with in-depth scientific knowledge of the 
methods and (ungraded) supervised practical sessions let students practice these 
skills. An individual assignment tests the studentôs practical knowledge on 
Geovisualization. Key to this course is a group assignment which integrates the 
various concepts taught in the lectures and promotes peer-learning. Teams work 
together to combine the different processes of extraction, analysis and dissemination 
into a single practical 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 

- Client-server technology 

- Open Standards and GeoWebservices 

- Web clients for data and map dissemination 
3. Geovisualisation 

- 3D visualisation (depth cues, VR) 

- Time series (animation) 

- Geovisualisation environments 
4. Uncertainty 

- Uncertainty in image classification (sensitivity) 

- Validation and accuracy assessment 

- Uncertainty visualization 

Teaching formats Lectures, practical training / exercises, self-lecture, mentorship 

Type of learning materials Presentations, scripts, textbooks, videos, self-learning materials, e-learning 

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

Software No details given. 

 

Categories 

Basics Collecting geospatial data, analysing geospatial data, visualising geospatial data and 
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, Department of Geo-Information Processing 

Reported by Lucas De Oto 

Email Address l.h.deoto@utwente.nl 

 

Course details 

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

URL https://studyguide.itc.nl/m-geo/201800281/acquisition-and-exploration-of-geospatial-
data?_ga=2.185532521.1126326621.1604329125-574543973.1514980118 

Learning outcomes ¶ The student is capable of designing a simple spatial information system following 
model-driven architecture principles. 

¶ The student is able to make informed decisions on: the best sensor, settings and 
methods for data acquisition, including data acquisition through field surveys, 
SDIôs (spatial data infrastructures), crowdsourcing and web-scraping. 

¶ The student is able to analyse geospatial data to describe their spatial, temporal, 
and attribute quality by making use of statistics and calculus concepts. 

¶ Apply cartographic design principles for particular use cases to explore and 
present the data. 

¶ The student is able to evaluate the most appropriate environment among Python, 
C++, Matlab, R and Spatial SQL for acquisition and exploration of geospatial 
data. 

Learning units  Lectures bring the theoretical background and a series of tutorials prepare students for 
practical work and the course's individual assignment. Extensive practicals hold a big 
weight to this course and are intended to facilitate individual and peer learning. 
Students are asked to share the findings of their practicals and solutions to problems. 
Finally, students have to work on an assignment that will cover different steps of the 
process from data acquisition to its final visual exploration. 
 
Topics covered:  
1. Model-driven architecture for transformational design of geospatial information 

systems 

- UML for data store design 

- Simple spatial features 

- Object classes 
2. Data acquisition 

- From space, airborne, terrestrial and in situ sensor systems 

- Through human sensors and from existing repositories 
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- Strategies (field survey planning, sampling, collaborative mapping, use 
of mobile applications) 

3. Basics of calculus, probability and statistics for data exploration 

- Calculus 

- Basic rules of 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 and in situ sensor systems 

- Through human sensors and from existing repositories 

- Strategies (field survey planning, sampling, collaborative mapping, use 
of mobile applications) 

7. Spatial data quality 

- Elements of spatial data quality in relation to sensors and other data in a 
workflow context. 

- Error propagation and Taylor series 
8. Cartographic data exploration 

Teaching formats Lectures, practical training / exercises, self-lecture 

Type of learning materials Presentations, scripts, textbooks, videos, self-learning materials 

Link to course materials l.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@hs-bochum.de 

 

Course details 

Abstract The in-depth course "GIS Development Environments" introduces the practical use of 
common Python and Java-based libraries and APIs for the development of geo-
applications and GIS extensions. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge of selected common programming libraries and APIs for geo 
applications development 

¶ Skills in selecting and applying appropriate tools to address a specific problem  

¶ Competence for project-related work and organization as well as for taking over 
responsibility for certain tasks within a team 

Learning units  ¶ Access to local and distributed vector data sets 

¶ Manipulation and transformation of vector data 

¶ Reading, writing and manipulating raster data 

¶ Visualization of geospatial data  

Teaching formats Practical training / exercises 

Type of learning materials Presentations, self-learning materials 

Link to course materials - 

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

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

 

Categories 

Basics Managing geospatial data, 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 practical exercises 

Language German 

 

Contact 

Partner organisation Bochum University of Applied Sciences 

Department Department of Geodesy 

Reported by Sebastian Drost 

Email Address sebastian.drost@hs-bochum.de 

 

Course details 

Abstract The course provides a basic introduction to various topics of geoinformatics. A 
comprehensive understanding of the occupational profile as well as typical working 
methods and fields of application is conveyed as well as basic concepts in handling 
spatial data. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge and understanding of the professional profile "Geoinformatics" as 
well as the associated procedures and applications 

¶ Knowledge and understanding of basic terms and concepts of geoinformatics 

¶ Knowledge of basic concepts for modelling geo-objects and spatial phenomena, 
as well as the ability to apply them to describe and abstract real-world areas 

¶ Knowledge and skills for collecting, managing, analysing and presenting 
geospatial data with a geoinformation system (currently ArcGIS) 

¶ Practical skills in structuring and formulating spatial problems and solving them 
by applying methods of geoinformatics  

Learning units  ¶ Current fields of application and procedures of geoinformatics 

¶ Overview of existing geodata sources (e.g. public geographic base data, 
OpenStreetMap, remote sensing data) and their use in geoinformation systems ( 

¶ Analysis and visualization of geospatial data with GIS 

¶ Introducing databases and its query with SQL 

¶ Modelling and collection of discrete geo-objects and spatially continuous 
phenomena of the real world 

¶ Structure and organization of GIS projects 

¶ Introduction to a scripting language for automating GIS processes (Python) 

¶ Orienting overview of special fields of geoinformatics (e.g. Augmented Reality, 
Internet of Things) 

Teaching formats Practical training / exercises 

Type of learning materials Presentations, scripts 

Link to course materials - 

Software ArcGIS, OpenStreetMap, Python shell 

 

Categories 

Basics Understanding geospatial data, modelling geospatial data, collecting geospatial data, 
managing geospatial data, analysing geospatial data, visualising geospatial data and 
creating maps 
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Development - 

SDI - 

Earth observation - 

Societal / legal aspects The role of geo-information 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@hs-bochum.de 

 

Course details 

Abstract The course provides essential knowledge of terms and concepts of cartography. 
Different types of maps, various cartographic design tools and basic creation as well 
as design techniques of maps are introduced. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

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

¶ Skills in interpreting existing maps correctly 

¶ Ability to create own analogue and digital cartographic products according to the 
mapping guidelines 

¶ Competence to select the correct cartographic representation type for different 
problems 

Learning units  ¶ Introduction to the history of cartography and the different types of maps 

¶ Fundamentals of cartographic communication and cartographic sign theory 

¶ Selected map grid designs and their use cases 

¶ Cartographic design tools and variables (colours, symbols, sizes, etc.) 

¶ Basic concepts of thematic cartography 

¶ Methods of generalization 

¶ Effect of maps in different analogue and digital media - Map creation guidelines 
and principles of map design 

¶ Cartographic and map-related representations as an entry point to 
geoinformation 

¶ Accompanying practical exercises and application of the learned (currently with 
ArcGIS) 

Teaching formats Practical training / exercises 

Type of learning materials Presentations, scripts 

Link to course materials - 

Software ArcGIS, Inkscape 
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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@hs-bochum.de 

 

Course details 

Abstract The course introduces various GIS analysis methods in order to be able to apply them 
for specific spatial problems. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ In-depth knowledge of specific GIS analysis methods and competence to its 
utilization to deal with complex spatial problems 

¶ Knowledge of basic geostatistical methods for describing and analysing spatial 
phenomena and the ability to its application to specific spatial problems using 
GIS and statistical software 

Learning units  ¶ Spatial interpolation methods with GIS 

¶ Network analysis (e.g. route determination, reachability analyses, identification of 
catchment areas) 

¶ Raster data analysis with MapAlgebra and raster-based terrain surface analysis 

¶ 3-dimensional vector data and its analysis (including modeling of 3D data in GIS, 
neighbourhood and visibility analyses) 

¶ Automated geodata processing 

Teaching formats Practical training / 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@hs-bochum.de 

 

Course details 

Abstract The course introduces basic statistical evaluation methods for spatial data. For this 
purpose, knowledge regarding the statistical characteristics of spatial data 
(autocorrelation) as well as spatial interpolation methods are imparted. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge of basic geostatistical methods for describing and analysing spatial 
phenomena and the ability to its application to specific spatial problems using 
GIS and statistical software 

¶ Competence to critically evaluate geostatistical prepared data 

Learning units  ¶ Description of spatial structures and relationships (spatial autocorrelation, semi-
variogram, etc.) 

¶ Spatial interpolation in two dimensions (Kriging) 

¶ Introduction to the statistical programming language R 

Teaching formats Practical training / exercises 

Type of learning materials Presentations, scripts 

Link to course materials - 

Software RStudio 

 

Categories 

Basics Analysing geospatial data 

Development - 

SDI - 

Earth observation - 

Societal / legal aspects - 

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 Geoinformation / Geomatics 

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@hs-bochum.de 

 

Course details 

Abstract The course covers basic concepts of computer graphics focussing on the rendering of 
spatial data sets by using graphic libraries in the programming language Java. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge of basic spatial models and algorithms as well as its references to 
existing standards and standards 

¶ Knowledge of basic concepts for visualizing geospatial data 

¶ Skills in developing modules and tools for analysing and visualizing geospatial 
data, as well as for its application and extension 

Learning units  ¶ Concepts of computer graphics (rendering pipeline, scene graph, 2D and 3D 
transformations from world to device coordinate systems) 

¶ Graphic Libraries Java2D and JavaFX 

¶ GIS-specific geometric solids (e.g. Bézier curves, splines, NURBS, extrusions) 

¶ Exercises for developing a simple geovisualization system based on Java 

Teaching formats Practical training / exercises 

Type of learning materials Presentations, scripts 

Link to 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 / legal aspects - 

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 models in geoinformatics 

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@hs-bochum.de 

 

Course details 

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

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge of DEMs and algorithms as well as its references to existing 
standards and standards 

¶ Knowledge of basic concepts for visualizing elevation data 

¶ Skills in assessing the suitability of DEM approaches for certain spatial problem 
solving 

Learning units  ¶ Digital elevation models as an example for interpolating and visualizing discrete 
point sets in 2D and 2.5D space 

¶ Delaunay-Triangulation, Thiessen-polygons, interpolation techniques for 
elevation data 

¶ Use of DEMs (e.g. visibility analysis, hypsography, profiles, mass calculation) 

¶ Practicals for generating a digital elevation model from point data  

Teaching formats Practical training / exercises 

Type of learning materials Presentations, scripts 

Link to course materials - 

Software GEOgraf 

 

Categories 

Basics Modeling geospatial 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 

Study programme 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 

Partner organisation Bochum University of Applied Sciences 

Department Department of Geodesy 

Reported by Sebastian Drost 

Email Address sebastian.drost@hs-bochum.de 

 

Course details 

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

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge of basic spatial models and algorithms as well as its references to 
existing standards and standards 

¶ Skills in developing GIS evaluation modules and visualization tools for geospatial 
data, as well as for its application and extension 

¶ Competence to assess the suitability of basic modelling approaches for selected 
spatial problem-solving categories 

Learning units  ¶ Geometric, topological and thematic concepts and dimensions of spatial objects 

¶ Geometric models (according to ISO 19125-1 and ISO 19107) incl. geometric 
algorithms (sweep, divide-and-conquer methods, etc.) 

¶ Topological models (planar and non-planar graphs, dual graphs, adjacence, 
incidence, DIME, according to ISO 19107) incl. topological algorithms (BFS, 
Dijkstra, neighbourhood relationships with DE-9IM, intersection operations using 
topological approaches) 

¶ Feature models, feature types (according to ISO 190109) incl. object-relational 
mapping, spatial index structures (quadtrees, R-trees) 

¶ Exercises for the development of small GIS evaluation modules based on Java 

Teaching formats Practical training / exercises 

Type of learning materials Presentations, textbooks 

Link to course materials - 

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

 

Categories 

Basics Modeling 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 #22 

Course name Spatially enabled processes 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 practical exercises 

Language German 

 

Contact 

Partner organisation Bochum University of Applied Sciences 

Department Department of Geodesy 

Reported by Sebastian Drost 

Email Address sebastian.drost@hs-bochum.de 

 

Course details 

Abstract Geospatial infrastructures, like all information infrastructures, are not just technical 
components with defined interfaces. Clear goal definitions, organisational 
arrangements and legal framework conditions are critical for success and usability. 
These framework conditions are examined and elaborated in the course. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/MHB_MA-
Geodaesie_MA-Geoinformatik.zip 

Learning outcomes ¶ Knowledge of the benefits and applications of spatial data infrastructure services 
for administration, business, science and the general public 

¶ Skills in identifying spatial references in administrative processes 

¶ Ability to optimize administrative processes by geo-enabling them and thus to 
contribute to modernise administration 

Learning units  ¶ Basics of public administration in Germany and Europe 

¶ Spatial-related administrative processes 

¶ Process oriented and geodata related administrative modernisation 

¶ Use of geodata for citizen participation - Value added from geodata 

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 GDI-DE and INSPIRE 

Study programme Master Geoinformatics 

Level Master 

Scientific domain 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@hs-bochum.de 

 

Course details 

Abstract The seminar will discuss European directives from the geo-environment and their 
transposition into national law. It also provides skills to harmonise heterogeneous 
spatial data sets using ETL processes and to provide them via standardised web 
services. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/MHB_MA-
Geodaesie_MA-Geoinformatik.zip 

Learning outcomes ¶ Knowledge of administrative structure in Germany and Europe  

¶ Ability to merge existing geospatial data from different sources and deploy them 
within a geospatial data infrastructure by using standardized services 

Learning units  ¶ European guidelines in the field of geoinformation (INSPIRE, European Location 
Framework, PSI, OpenData, EU-DLR) and their transposition into national law 

¶ Standardisation of geospatial data from different sources using ETL processes 

¶ Provision of standardized geospatial data using services within a spatial data 
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 APIs for geospatial 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@hs-bochum.de 

 

Course details 

Abstract Web-based applications differ from traditional (desktop-based) applications in terms of 
their requirements, such as architecture, scalability, and security, as well as the 
technologies used. The aim of the course is to provide skills for the development of 
web-based applications. In addition to teaching theoretical content, design and 
implementation are practiced and deepened on the basis of practical examples. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/MHB_MA-
Geodaesie_MA-Geoinformatik.zip 

Learning outcomes ¶ Knowledge of specific architectural patterns for the development of spatial 
software solutions, in particular common APIs and components for the 
development of web and database applications using standardized services 

¶ Skills in designing and implementing complex spatial software systems with 
mobile components 

Learning units  ¶ Service-oriented architectures 

¶ Application architectures and their components 

¶ Service interfaces 

¶ Architectural patterns 

¶ Object relational mapping, geodatabases and persistence (JPA, Hibernate, etc.) 

¶ Implementation of application examples 

Teaching formats Seminar / workshop 

Type of learning materials Presentations, scripts, self-learning materials 

Link to course materials - 

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

 

Categories 

Basics Managing geospatial data, 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 #25 

Course name Mobile mapping applications 

Study programme Master Geoinformatics 

Level Master 

Scientific domain Geoinformation / Geomatics 

Related module  Architectures and APIs for geospatial applications 

Credits (ECTS) 2,5 

Workload 30 h 

Language German 

 

Contact 

Partner organisation Bochum University of Applied Sciences 

Department Department of Geodesy 

Reported by Sebastian Drost 

Email Address sebastian.drost@hs-bochum.de 

 

Course details 

Abstract Mobile applications differ from traditional (desktop-based) applications in terms of their 
requirements, such as architecture, scalability, and security, as well as the 
technologies used. The aim of the course is to provide skills for the development of 
mobile applications. In addition to teaching theoretical content, design and 
implementation are practiced and deepened on the basis of practical examples. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/MHB_MA-
Geodaesie_MA-Geoinformatik.zip 

Learning outcomes ¶ Knowledge of specific architectural patterns for the development of spatial 
software solutions, in particular common APIs and components for the 
development of mobile applications 

¶ Skills in designing and implementing complex spatial software systems with 
mobile components 

Learning 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. Android) 

¶ Implementation of application examples 

Teaching formats Seminar / workshop 

Type of learning materials Presentations, scripts, self-learning 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@hs-bochum.de 

 

Course details 

Abstract The course covers various methods and processes of geostatistics. The methods will 
be applied to practical examples using the statistical programming language R. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/MHB_MA-
Geodaesie_MA-Geoinformatik.zip 

Learning outcomes Knowledge of basic methods of geostatistics and the ability to apply them to specific 
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 systems 
(programming language R) 

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 maps 

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 

Partner organisation Bochum University of Applied Sciences 

Department Department of Geodesy 

Reported by Sebastian Drost 

Email Address sebastian.drost@hs-bochum.de 

 

Course details 

Abstract The course covers procedures and models of spatial decision support. The aim of the 
course is to impart skills for the choice and application of decision models for dealing 
with spatially complex problems (e.g. site planning, accessibility analyses, etc.). 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/MHB_MA-
Geodaesie_MA-Geoinformatik.zip 

Learning outcomes ¶ Knowledge of spatial decision support models 

¶ Competence for the analysis, structuring and formulation of technically complex 
problems 

¶ Skills in identifying required geoinformation in decision-making processes 

¶ Skills in selecting multidimensional spatial analysis methods for complex 
problems (e.g. site planning, mobility problems) and in applying them 

Learning units  ¶ Models and procedures of spatial decision support (including multi-criteria 
analysis) 

¶ Spatial Reasoning 

¶ Identifying of problems and objectives as well as derivation of decision criteria 

¶ Application of GI and statistics software to solve spatial problems 

Teaching formats Seminar / workshop 

Type of learning materials Presentations, scripts, self-learning materials 

Link to course materials - 

Software ArcGIS, QGIS 

 

Categories 

Basics Collecting geospatial data, analysing geospatial data 

Development Designing information products and software applications 

SDI - 

Earth observation - 

Societal / legal aspects The role of geo-information in society 

Management - 
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Course description 
Questionnaire #28 

Course name Geovisualisation 

Study programme Master Geoinformatics 

Level Master 

Scientific domain Geoinformation / Geomatics 

Related module  Geovisualisation and human-computer 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@hs-bochum.de 

 

Course details 

Abstract The course provides basic knowledge in visualization of spatially related 2D and 3D 
data. For this purpose, selected reference models of geovisualisation are presented 
and in particular scientific visualization techniques are taught. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/MHB_MA-
Geodaesie_MA-Geoinformatik.zip 

Learning outcomes ¶ Knowledge of basic procedures for visualizing spatial (static and temporally 
dynamic) 2D and 3D data and processes 

¶ Skills in (cartographic) linking geo- and visualization objects 

¶ Competence to integrate geovisualisation techniques into professional workflows 
and GI infrastructures 

Learning units  ¶ Reference models of geovisualisation (visualization pipeline, MapCube, 
ISO/OGC portrayal models)  

¶ Graphic semiology 

¶ "Scientific Visualization" 

¶ Exploratory visualization techniques and visual data mining 

¶ 3D cartography 

¶ Data abstraction (classification, filtering, generalization) 

¶ Visualization of high-dimensional data spaces 

¶ Practical exercises using the AVS/Express software 

¶ Innovative practical application examples 

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

Type of learning materials Presentations, scripts, self-learning 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 geo-information 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 of Geodesy 

Reported by Sebastian Drost 

Email Address sebastian.drost@hs-bochum.de 

 

Course details 

Abstract The course addresses core aspects of enterprise-wide geoinformation systems. 
Typical requirements, architectures, components and processes of "Enterprise GIS" 
will be discussed with respect to concrete use cases. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge of typical "Enterprise GIS" patterns - architectures, components, 
processes 

¶ Skills in the design and implementation of ETL processes  

¶ Capability to integrate data from different systems 

¶ Skills in developing simple specialized user interfaces in commercial and open 
source environments 

¶ Ability to implement quality assurance measures (e.g. consistency checks) 

¶ Ability to classify and develop Enterprise GIS architectures for the use of spatial 
data in companies 

Learning units  ¶ Elaboration of the topic "Enterprise GIS" based on a selected use case 
(requirements, connection of different systems, architectural specifications) 

¶ Inspection of typical "Enterprise GIS" components of commercial platforms (e.g. 
ArcGIS Enterprise) and an open source stack (e.g. GeoServer, PostGIS, QGIS, 
OpenLayers) 

¶ Practical development of user interfaces to support business processes (e.g. for 
data collection or analysis) 

¶ Elaboration of quality assurance measures such as collection rules and 
inspection routines 

¶ Data migration and integration with ETL (Extract-Transform-Load) 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 geospatial data, 
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@hs-bochum.de 

 

Course details 

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

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Skills in designing and implementing GIS-related technical concepts 

¶ Competences for the realization of multidimensional data models and versioning 

¶ Ability to implement specialist applications with user interfaces, role models and 
quality assurance measures  

¶ Ability to transfer existing geospatial data into a unified database using ETL 
processes and to update it regularly and automatically 

Learning units  ¶ Development of multidimensional data models and versioning concepts 

¶ Analysis of own and third-party data, as well as its evaluation regarding its 
application-related suitability 

¶ Geometric and semantic transformations of data sets (ETL) 

¶ Concepts for the regular, automated updating and evaluation of datasets 

¶ Quality assurance measures and metadata handling 

Teaching formats Practical training / exercises 

Type of learning materials Presentations, scripts, self-learning materials 

Link to course materials - 

Software ArcGIS, FME 

 

Categories 

Basics Modeling geospatial data, managing geospatial data 

Development Designing information products and software applications 

SDI Managing metadata 
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Earth observation - 

Societal / legal aspects - 

Management Project management 
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Course description 
Questionnaire #31 

Course name Information Management in the Public Sector 

Study programme Erasmus+ JMD PIONEER - Information Management in the Public Sector; Master 
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 writing, 50 h self-study 

Language English 

 

Contact 

Partner organisation 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:  

¶ Module I: Introduction This module provides an introduction to the course 
including the rationale behind the importance for the future of the public sector 
and past developments leading to the current situation. 

¶ Module II: Public Values, Principles and Innovation This module introduces the 
public values and principles of information management in the public sector. In 
addition, the module introduces the concepts and key practices of public sector 
innovation. 

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

¶ Module IV: Information & Digital Transformation This module presents relevant 
elements related to data science aspects of information management (such as 
data discovery, accessibility, analysis) and introduces the strong digital 
transformation in the public sector. 

¶ Module V: Public Sector: This module illustrates the peculiarities of information 
management in the public sector and presents the associated governance 
structures, rules, players and networks. 

¶ Module VI: Policies: This module presents the key policies that are relevant for 
the current information management in the public sector at European, 
federal/national, regional and local administrative levels). 

¶ Module VII: Challenges & Trends: This module presents an overview of the key 
challenges and trends related to information management. These challenges and 
trends mainly refer to ethical, legal, financial, governance and technical aspects. 

¶ Module VIII: Strategy Development. This module presents guidelines and tools 
as ways of support for developing an organizational strategy for information 
management in the public sector (incl. E-eGovernance and Public Sector 
Innovation). 

¶ Module IX: Roadmaps. This module focuses on the development of a roadmap 
leading to a successful implementation of the organizational strategy. Reference 
is made to existing successful roadmaps. 

¶ Module X: Final Assignment. This module deals with the development of a 
strategy for better managing information resources for a specific public 
organization. Students have to write a strategy report in group and have to 
present the main highlights during the final lecture.  
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URL https://onderwijsaanbod.kuleuven.be/syllabi/e/S0D35BE.htm#activetab=doelstellingen
_idp80928 

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

¶ The student is familiar with the key components of information management in 
the public sector. 

¶ The student is acquainted with key technologies related to the management of 
information in the public sector. 

¶ The student can describe and explain the main principles and trends relating to 
information management in the public sector.  

¶ The student can identify the peculiarities in the field of information management 
for the public sector. 

¶ The student can recognize the possibilities and limitations of current information 
management services for public service deliveries and policy making. 

¶ The student can identify the added public values of information management in 
the public sector. 

¶ The student can identify and describe the key characteristics and recent 
developments in information management (e.g. Open Data, Linked Data, Big 
Data, Cloud Computing). 

¶ The student can explain how new and emerging technologies can be applied in 
order to innovate the public sector in a changing society. 

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

¶ The student is familiar with and understands the rationale behind key policies for 
information management in the public sector at different administrative levels. 

¶ The student is acquainted with key challenges (legal, ethical, technological, 
security, financial, and governance) in the context of information management in 
the public sector. 

¶ The student can identify the key actors relevant for the development, 
implementation and management of applications within the public sector. 

¶ The student is acquainted with digital transformation in public sector. 

¶ The student can develop and present a strategy for an organization concerning a 
public sector innovation. 

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

¶ The student can demonstrate a broad interest in information management in the 
public sector. 

¶ The student can show a critical attitude towards information management and its 
value for the public sector as a whole as well as an individual public organization. 

Learning units  ¶ Information Management Policy & Technology (4 ECTS)  

¶ Strategies for Information Management (2 ECTS) 

Teaching formats Lectures, distance learning, self lecture 

Type of learning materials Presentations, scripts, videos, self-learning materials, e-learning 

Link to course materials See KU Leuven Toledo - Education platform of KU Leuven KU Leuven 

Software KU Leuven Toledo - Education platform of KU Leuven 

 

Categories 

Basics Understanding geospatial data, managing geospatial data 

Development - 

SDI Understanding SDI, novel trends in SDI (like cloud-based infrastructures, linked data) 

Earth observation - 

Societal / legal aspects Relevant legal aspects, economic implication, the role of geo-information in society 

Management Project management, managing an organisation, connecting organisations 
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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 Applied Sciences 

Department Department of Geodesy 

Reported by Sebastian Drost 

Email Address sebastian.drost@hs-bochum.de 

 

Course details 

Abstract The course covers basic methods and techniques of remote sensing, such as the 
characteristics of electromagnetic radiation, the classification of the spectrum of light, 
sensor types and methods for analysing and interpreting remote sensing data. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge of collecting and processing remote sensing data 

¶ In-depth knowledge of the analysis and interpretation of remote sensing data 

¶ Skills in identifying, formulating and analysing technical problems when using 
remote sensing data 

Learning units  ¶ Remote sensing techniques and concepts 

¶ Electromagnetic radiation and classification of the spectrum of electromagnetic 
waves 

¶ Interaction of radiation with the atmosphere and surfaces - Sensing 
electromagnetic radiation 

¶ Evaluation of remote sensing data (indices based) 

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 maps 

Development - 

SDI - 

Earth observation Understanding EO basics, aerial photography, multispectral scanners, active sensors, 
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 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 Applied Sciences 

Department Department of Geodesy 

Reported by Sebastian Drost 

Email Address sebastian.drost@hs-bochum.de 

 

Course details 

Abstract The course is intended to cover basic concepts of digital image processing. On the 
one hand, storage concepts of digital image information as well as different resolution 
characteristics of remote sensing image data are taught. On the other hand, an 
introduction to image analysis methods and selected image processing operations 
takes place.  

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Skills in collecting and processing methods for raster-based geospatial data 

¶ In-depth knowledge of analysis and interpretation methods for geospatial data 

¶ Skills in identifying, formulating and analying technical problems when working 
with digital image data 

Learning units  ¶ Basics of signal processing 

¶ Characteristics and storage of digital image information 

¶ Spectral, radiometric, temporal and geometric resolution of digital data 

¶ Visualization of image data (channel combinations) 

¶ Local and point operators 

¶ Image enhancement and threshold analysis 

¶ Pixel based data merging (PAN-Sharpening) 

Teaching formats Lectures, practical training / exercises 

Type of learning materials Presentations, scripts 

Link to course materials - 

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

 

Categories 

Basics Collecting geospatial data, analysing geospatial data, visualising geospatial data and 
creating maps 

Development - 

SDI - 

Earth observation Understanding EO basics, multispectral scanners, image interpretation and deriving 
information products 

Societal / legal aspects - 

Management - 
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Course description 
Questionnaire #34 

Course name Advanced methods of remote sensing 
Not available 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 

Partner organisation Bochum University of Applied Sciences 

Department Department of Geodesy 

Reported by Sebastian Drost 

Email Address sebastian.drost@hs-bochum.de 

 

Course details 

Abstract The course is intended to impart in-depth knowledge of remote sensing topics. Various 
extended analysis, processing and interpretation techniques for remote sensing data 
are covered. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Expertise in collecting and processing of remote sensing data 

¶ In-depth knowledge of the analysis and interpretation of remote sensing data 

¶ In-depth knowledge of applications within the field remote sensing 

¶ Skills in identifying, formulating and analysing technical problems when using 
remote sensing data 

Learning units  ¶ Supervised and unsupervised classification of remote sensing data 

¶ Segmentation of remote sensing data  

¶ Object-based image analysis 

¶ Classification of airborne laser scanning data 

¶ Basics of thermography 

¶ Bitemporal and multitemporal change detection 

Teaching formats Seminar / workshop 

Type of learning materials Presentations, self-learning materials 

Link to course materials - 

Software ENVI 

 

Categories 

Basics Collecting geospatial data, analysing geospatial data, visualising geospatial data and 
creating maps 

Development - 

SDI - 

Earth observation Preprocessing of remote sensing data, image interpretation and deriving information 
products, thermal remote sensing, finding and accessing earth observation data 

Societal / legal aspects - 

Management - 
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Course description 
Questionnaire #35 

Course name Web-based GIS 

Study programme Bachelor Geoinformatics 

Level Bachelor 

Scientific domain Geoinformation / Geomatics 

Related module  Internet technology and web-based GIS technology 

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@hs-bochum.de 

 

Course details 

Abstract Introduction of concepts and tools to implement geospatial web applications and 
services. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Expertise to assess the suitability and usability of basic internet and web 
technologies for developing software applications 

¶ Skills in practically implementing basic geospatial web application based on 
common software frameworks 

¶ Expertise to estimate the efforts for the implementation and operation of web 
mapping applications and simple specialist modules and portals 

Learning units  ¶ Application of client-side web mapping frameworks (e.g. Leaflet) 

¶ Deploying raster and vector data to geospatial servers (e.g. practically in 
GeoServer) 

¶ Measuring performance and optimizing data delivery 

¶ Integration of web-based GIS components into specialist information systems 

Teaching formats Lectures, practical training / exercises 

Type of learning materials Presentations, scripts 

Link to course materials - 

Software Leaflet, GeoServer, IDE or text editor for programming with JavaScript (e.g. Atom, 
Visual Studio Code, Komdo) 

 

Categories 

Basics Visualising geospatial data and creating maps 

Development Designing information products and software applications, implementing software 

SDI Implementing technical SDI components 

Earth observation - 

Societal / legal aspects - 

Management - 
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Course description 
Questionnaire #36 

Course name Spatial data infrastructures 
Not available before end of 2021 

Study programme Bachelor Geoinformatics 

Level Bachelor 

Scientific domain Geoinformation / Geomatics 

Related module  Internet technology and web-based GIS technology 

Credits (ECTS) 1 

Workload 15 h  

Language German 

 

Contact 

Partner organisation Bochum University of Applied Sciences 

Department Department of Geodesy 

Reported by Sebastian Drost 

Email Address sebastian.drost@hs-bochum.de 

 

Course details 

Abstract The seminar introduces the conceptual and architectural structure of current spatial 
data infrastructures (SDIs), e.g. INSPIRE, GDI-DE.  

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge of current SDI concepts and implementation technologies 

¶ Expertise to assess the suitability and usability of basic internet and web 
technologies for developing SDI components 

¶ Expertise to estimate the efforts for the construction and operation of SDI 
components and simple specialist modules and portals  

Learning units  ¶ Components and geoservices in spatial data infrastructures 

¶ Architectural patterns in spatial data infrastructures 

¶ Semantic interoperability of web-based geoinformation services by the use of 
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 components 

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 

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@hs-bochum.de 

 

Course details 

Abstract The term 'Big Data' refers to techniques for dealing with large, heterogeneous or time-
critical data. In this course theory and basic Big Data handling and analysis techniques 
are covered while taking spatial aspects into account. In addition, basic methods of 
machine learning are introduced. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge of BigData key concepts and their relevance for spatial data 

¶ Knowledge and application of standard techniques in the fields of scaled and 
distributed computing 

¶ Basic knowledge of advanced data analysis techniques 

Learning units  ¶ NoSQL and special BigTable databases 

¶ Technologies for Big Data management and analysis (e.g. Apache Spark etc.)  

¶ MapReduce and similar algorithms 

¶ Basics of machine learning  

¶ Stream processing 

Teaching formats Seminar / workshop 

Type of learning materials Presentations, scripts, self-learning materials 

Link to course materials - 

Software I.a. Apache Spark (tbd.) 

 

Categories 

Basics Managing geospatial data, analyzing geospatial data 

Development - 

SDI Novel trends in SDI (like cloud-based 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@hs-bochum.de 

 

Course details 

Abstract The course is intended to provide an overview of common norms and standards in the 
geospatial domain with focus on the relevance of standardized service interfaces. For 
this purpose, selected OGC and ISO standards are analysed and practical examples 
of standard-compliant provision of geodata are given. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge of important standards and norms in Geoinformatics, in particular 
specifications of OGC and ISO/TC 211 (e.g. ISO- 19109, 19107, GML, WMS, 
WFS, CSW) 

¶ Well versed handling of standards and normative documents. Experience in 
enquiring and referencing standards and norms 

¶ Skills in providing standards-based information resources using GIS products 
and servers 

¶ Skills in transferring formally structured standards to concrete data models, 
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 at OGC and ISO 

¶ Analysis of selected norms / standards (ISO-10109/19107, GML, WFS, CSW, 
WMS) 

¶ Transfer to practical applications, in particular standard-compliant provision of 
data via WFS and WMS (using GeoServer) 

Teaching formats Lectures, practical training / 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 - 

Societal / legal 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@hs-bochum.de 

 

Course details 

Abstract The course introduces the concept of model-based specification of geographic base 
data, using INSPIRE and AAA as an example. Technical approaches for searching 
and retrieving geographic base data are discussed considering the applicability of 
geodata. In addition, alternative sources for spatial datasets (e.g. OSM) are 
introduced. 

URL https://www.hochschule-bochum.de/fileadmin/public/Die-
BO_Fachbereiche/fb_g/Ordnungen__SVP__Modulhandbuecher/Modulhandbuch_Bac
helor_Geoinformatik_ab_WS_2019_20.pdf 

Learning outcomes ¶ Knowledge of content, structure, formats, retrieval and quality of selected 
datasets from INSPIRE and official surveying 

¶ Skills in practically using geographic base data for applications of geoinformatics 
(especially usage of INSIPRE and ATKIS data) 

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

Learning units  ¶ Introduction to concepts of model-based specification of geographic base data 
(AAA and INSPIRE) 

¶ Search and retrieval of geographic base data 

¶ Selection and usage of specific datasets based to user requirements 

¶ Alternative data sources (OpenStreetMap, commercial data providers) 

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 

Study programme 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 Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract Development of the ability to recognize, identify and understand the spatial and spatio-
temporal components of the reality. 

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred33490.shtml 

Learning outcomes ¶ Formulate the basic concepts and definitions about the space, time, space-time 
and reality.  

¶ Explain the process of creating a model using the perceived reality, the 
conceptual data model and specifications (perception of reality).  

¶ Explain the concept of abstract universe and discern and share the reality of the 
elements (entities).  

¶ Describe and explain various forms of representations of the basic entities of 
reality.  

¶ Describe the different views of spatial phenomena and connect the similarities 
and differences of space and time.  

¶ Define the representation scale of geospace and explain its importance.  

¶ Explain and describe the coordinate systems and the location of objects using an 
attribute.  

¶ Distinguish and compare different types of maps.  

¶ Explain the view of geospace based on location, object and time.  

¶ Distinguish between absolute and relative spatial relationships and explain the 
basic idea of topological relations. 

Learning units  ¶ The perceived reality. Breaking down the reality into elements, part 1.  

¶ Breaking down the reality into elements, part 2.  

¶ Space and time, part 1.  

¶ Space and time, part 2.  

¶ Similarities and differences between space and time. Different views of space 
phenomena, part 1.  

¶ Different views of space phenomena, part 2.  

¶ Geospace scale.  

¶ Location of the object described using an attribute.  

¶ Review of knowledge and skills.  

¶ The first test.  

¶ Metric and nominal determination of geospatial objects.  

¶ 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 definitions from the field of graph theory and theory of sets that are 
needed to understand the topology.  

¶ The topological relationships.  

¶ Review of knowledge and skills.  

¶ The second test. 

Teaching formats Lectures, practical training / exercises, field work 

Type of learning materials Presentations, scripts, self-learning materials 

Link to course materials - 

Software AutoCAD, MS Office 

 

Categories 

Basics Understanding geospatial data, collecting geospatial data 

Development - 

SDI - 

Earth observation - 

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 Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract Presenting various examples of GIS project applications. Application areas: 

¶ GIS applied in infrastructure (gas, water, drainage, power supply) 

¶ Spatial development and GIS 

¶ GIS in telecommunications 

¶ GIS in transport systems 

¶ GIS in environmental protection, Local, national and global application of GIS in 
agriculture 

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred50391.shtml 

Learning outcomes Learn various examples of GIS project applications 

Learning units  - 

Teaching formats Lectures, seminar / workshop 

Type of learning materials Presentations, scripts, e-learning 

Link to course materials - 

Software QGIS, ArcGIS Online 

 

Categories 

Basics Understanding geospatial data, modeling geospatial data, collecting geospatial data, 
managing geospatial data, analyzing geospatial data, visualising geospatial data and 
creating maps 

Development Analysing requirements, designing information products and software applications 

SDI - 

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 of Geodesy 

Reported by Zvonimir Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract Mobile GIS is the expansion of geographic information system (GIS) from the office to 
the field. This course introduces students to the elements and capabilities of a 
functioning mobile GIS for solving spatial problems in indoor and outdoor environment. 
Students will acquire the needed technology insight how to position and locate objects 
in closed and indoor environments. This course will explore the basics of the simple 
data gathering techniques as well as alternative techniques that differ from GNSS. The 
goal of this course is to provide students with underlining concepts and practical skills 
in cutting edge mobile surveying and mobile GIS technologies. In this course we 
casually discuss topics such as global positioning systems (NAVSTAR GPS, 
GLONASS, Galileo, WAAS, EGNOS etc.) and indoor/local positioning systems (RFID, 
WiFi, UWB etc.) as recent techniques in positioning. Also we discuss topics such as 
data formats used in mobile GIS (LandXML, KML, SHP, DEM, XYZ, GPX, NMEA etc.) 
and how to work with them in GIS and mobile GIS environment. The concept of mass 
data collection from short-range mobile platforms with laser scanners and photographs 
is introduced as well as ontology of point clouds. Derivation of objects from point 
clouds. Threedimensional modeling. Fundamental knowledge in GIS and GPS is 
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 / workshop, distance learning 

Type of learning materials Presentations, scripts, self-learning materials, e-learning 

Link to course materials - 

Software Python, QGIS, SagaGIS 

 

Categories 

Basics Modeling geospatial data, collecting geospatial data, managing geospatial data, 
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 h lectures, 10 h seminar, 20 h design exercises 

Language Croatian 

 

Contact 

Partner organisation University of Zagreb 

Department Faculty of Geodesy 

Reported by Zvonimir Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

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

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

Learning outcomes - 

Learning units  Analytic functionality of geoinformation systems. Definition of interactive and 
exploratory spatial data analysis. Spatial queries. Overlays. Reclassification. Spatial 
proximity: adjacency and connectivity. Distances and lengths. Buffers. Geoalgorithms: 
point in polygon, line intersection, polygon intersection. Shapes, slope, and aspect. 
Transformations. Graphic operations. Programming of analytic operations. 

Teaching formats Lectures, seminar / workshop 

Type of learning materials Presentations, scripts 

Link to course materials - 

Software QGIS, SagaGIS 

 

Categories 

Basics Understanding geospatial data, modeling geospatial data, collecting geospatial data, 
managing geospatial data, analyzing geospatial data, visualising geospatial data and 
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 h lectures, 30 h exercises 

Language Croatian 

 

Contact 

Partner organisation University of Zagreb 

Department Faculty of Geodesy 

Reported by Zvonimir Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract Overview and definition of GIS. Basic and spatial concept. Conceptual models and 
procedure approach. Objects, topology of spatial objects and spatial relations. Spatial 
attributes, Raster and vector models. Conversion. Databases, structures, Data 
sources, data collection, hardware and software equipment, program system and 
algorithms for data collections, analogous-digital conversion. Remote sensing. GPS 
technology. Data quality, definition of positional accuracy and attributes, logical 
consistency. Expert systems and GIS. Exercises: Usage of CAD tools and their 
modules for preparation of vector and raster data for the project. Topological data 
processing according to the data model CROTIS. Getting acquainted with program 
package GEoMedia PRO. 

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred50388.shtml 

Learning outcomes - 

Learning units  Overview and definition of GIS. Basic and spatial concept. Conceptual models and 
procedure approach. Objects, topology of spatial objects and spatial relations. Spatial 
attributes, Raster and vector models. Conversion. Databases, structures, Data 
sources, data collection, hardware and software equipment, program system and 
algorithms for data collections, analogous-digital conversion. Remote sensing. GPS 
technology. Data quality, definition of positional accuracy and attributes, logical 
consistency. Expert systems and GIS. Exercises: Usage of CAD tools and their 
modules for preparation of vector and raster data for the project. Topological data 
processing according to the data model CROTIS. Getting acquainted with program 
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 geospatial data, 
managing geospatial data, analyzing geospatial data, visualising geospatial data and 
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 h lectures, 30 h exercises 

Language Croatian 

 

Contact 

Partner organisation University of Zagreb 

Department Faculty of Geodesy 

Reported by Zvonimir Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract This course is designed to advance the knowledge acquired in the basic course on 
Remote sensing (RS). 

¶ Spatial, spectral, radiometric, temporal resolution. Modulation transfer function 
(MTF) of the imaging system. Minimal recognisable contrast, minimal 
recognisable temperature difference. 

¶ Calibration of satellite images, aerial images and data. Atmospheric correction. 

¶ Recconaissance and surveillance. Image quality measure (IQM), interpretability 
rating NIIRS. 

¶ Basic methods of the data fusion. Criteria for quality control of the fusion. Fusion 
at the pixel level, at the level of features, at the level of decisions. 

¶ Object based versus to pixel-based feature enhancement and extraction, 
classification methods. 

¶ Quality control of the unsupervised, supervised classification, of the interactive 
feature mapping. Dendrogram, scattering diagram, coocurrence matrix, 
confusion matrix, userôs accuracy, producerôs accuracy, omission errors, 
commission errors. 

¶ Specific characteristic and methods of interpretation of SAR images and data. 
Polarimetric and interferometric synthetic antenna radar (SAR).  

¶ Specific methods of imaging and interpretation of multispectral, hyperspectral 
and thermal infrared images. 

¶ Use of programme tools for RS 

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred50387.shtml 

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

Learning units  ¶ Spatial, spectral, radiometric, temporal resolution. Modulation transfer function 
(MTF) of the imaging system. Minimal recognisable contrast, minimal 
recognisable temperature difference. 

¶ Calibration of satellite images, aerial images and data. Atmospheric correction. 

¶ Recconaissance and surveillance. Image quality measure (IQM), interpretability 
rating NIIRS. 

¶ Basic methods of the data fusion. Criteria for quality control of the fusion. Fusion 
at the pixel level, at the level of features, at the level of decisions. 

¶ Object based versus to pixel-based feature enhancement and extraction, 
classification methods. 

¶ Quality control of the unsupervised, supervised classification, of the interactive 
feature mapping. Dendrogram, scattering diagram, coocurrence matrix, 
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confusion matrix, userôs accuracy, producerôs accuracy, omission errors, 
commission errors. 

¶ Specific characteristic and methods of interpretation of SAR images and data. 
Polarimetric and interferometric synthetic antenna radar (SAR).  

¶ Specific methods of imaging and interpretation of multispectral, hyperspectral 
and thermal infrared images. 

¶ Use of programme tools for RS 

Teaching formats Lectures, self-teaching 

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, preprocessing 
of remote sensing data, image interpretation and deriving information products, 
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 Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract To teach students the theory and principles of land administration system of different 
countries as support for the successful implementation of land policy and land 
management strategies. Discuss the infrastructure needed for effective land 
administration system needed to achieve social and economic equality, sustainable 
development and environmental protection. 

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

Learning outcomes ¶ Describe components of land administration system 

¶ Describe the concept and stakeholders of land administration system and the 
role and tasks of geodesy 

¶ Distinguish between the concepts, organization and data in registers of land 
administration system (cadastre, land book, ARKOD ...) 

¶ Analyze and present the registers of land / property in different countries and 
participate in discussions about them and evaluate their contribution to 
sustainable development 

¶ Interpret and critically assess standards of land administration systems (LADM 
...) 

¶ Relate the characteristics of the land / property and interest on them at the 
conceptual, logical and physical level 

¶ Manage projects of land / property and interest registration 

¶ Present information about the land / property registered in land administration 
systems 

Learning units  - 

Teaching formats Lectures, seminar / workshop 

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, assessing SDI, setting up 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 Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract Spatial database management systems. Physical data management. Vocabulary in 
geospatial databases. Theme. Geographic objects. Typical operations in 
geoinformation systems. DBMS in GIS. Application of relational model. Integrated 
approach. Logical models and query languages. Schemes and queries. Abstract 
datatypes, ADT. Extending of data models with ADT. Geometric datatypes as 
extensions of basic datatypes. SQL3. Development of spatial ADT. Topological 
predicates in exploring relationships between spatial objects. Spatial Access Methods, 
SAM. B+ tree. Spatial data structures. Linear quadtree. z-ordering tree. R-tree. R* 
tree. R+ tree. Query processing. Optimal input-output algorithms. Spatial join. 
Complex queries. Commercial and free spatial database management systems 

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred50363.shtml 

Learning outcomes - 

Learning units  Spatial database management systems. Physical data management. Vocabulary in 
geospatial databases. Theme. Geographic objects. Typical operations in 
geoinformation systems. DBMS in GIS. Application of relational model. Integrated 
approach. Logical models and query languages. Schemes and queries. Abstract 
datatypes, ADT. Extending of data models with ADT. Geometric datatypes as 
extensions of basic datatypes. SQL3. Development of spatial ADT. Topological 
predicates in exploring relationships between spatial objects. Spatial Access Methods, 
SAM. B+ tree. Spatial data structures. Linear quadtree. z-ordering tree. R-tree. R* 
tree. R+ tree. Query processing. Optimal input-output algorithms. Spatial join. 
Complex queries. Commercial and free spatial database management systems. 

Teaching formats Lectures, practical 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 geospatial data 

Development - 

SDI - 

Earth observation - 

Societal / legal aspects - 

Management - 
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Course description 
Questionnaire #48 

Course name Geoinformation Infrastructure 

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 Zvonimir Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract The objective of the course is to provide theoretical and practical knowledge in 
Geoinformation infrastructure. 

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred143407.shtml 

Learning outcomes ¶ Describe and use key and utility registers and other databases of economic and 
public utility infrastructure  

¶ Distinguish and use geoinformation services  

¶ Explain Spatial Data Infrastructure and its parts  

¶ Describe and distinguish levels of spatial data infrastructure  

¶ Use Geoinformation infrastructure 

Learning units  ¶ Spatial units  

¶ Utility cadastre  

¶ Municipality Information Systems (MIS), Data, Tools, Functions. Competencies. 
Contents  

¶ Creation of utility cadastre. Docummentation. Searching utilities and searching 
devices. Methods. Analysis.  

¶ The new administration tasks. Management = service to citizens. Information 
place. MIS conditions. Descriptive data. Logical organizationof MIS. Hybrid 
systems. Network topology  

¶ Costs/benefits. Optimal dana basis: Adresses, Water supply, Sewerage, 
Electricity, Gas. Data organisation data.  

¶ The layers of data. Industrial applications of GIS. Contents. Features. 
Maintenance. Usage of dana  

¶ Activities in the world. Download and exchange of data. Maintenance of MIS.  

¶ Preliminary exam  

¶ Spatial Data Infrastructure. (Geographic information infrastructure) - local, 
national and global. EUROPEAN SDI. INSPIRE in general  

¶ INSPIRE components (data, services, metadata, network services). INSPIRE 
data specifications  

¶ National Spatial Data Infrastructure (NSDI) in general. The NSDI development in 
Croatia  

¶ Presentation of seminars  

¶ Preliminary exam 

Teaching formats Lectures, practical training / exercise 

Type of learning materials Presentations, scripts 

Link to course materials - 
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Software AutoCAD, QGIS 

 

Categories 

Basics - 

Development - 

SDI Understanding SDI, using SDI, assessing SDI, implementing technical SDI 
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 Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract To introduce the students to the key land information services, in the aspect of 
interaction with the general public as well as with the professional users, primarily of 
geodetic profession. To capacitate the students for using the land information services 
within the course of day-to-day business and to prepare them for participation on 
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 collecting the land related data  

¶ Describe the process of land data modeling  

¶ Create the vector, layer-based model of digital cadastral map  

¶ Analyze the compliance of spatial and descriptive components of cadastral data  

¶ Practically use the land information services  

¶ Explain the technological integration of separate registers on the technological 
level (Joint Information System of Land Books and Cadastre)  

¶ Describe and demonstrate the methods for improving the cadastral maps 
(homogenization)  

¶ Describe the principles of establishment of land information services and the 
underlying data management 

Learning units  ¶ Week 1: introductory lecture (Learning outcomes, Valuation rules, Literature, 
Lectures schedule)  

¶ Week 2: Land information services (Types of land information services, Purpose 
of land information services, Services for experts, Services for general public)  

¶ Week 3: Implementation of land information services (Data collecting, System 
design, Initial loading of the data)  

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

¶ Week 5: Primary data collection techniques (Using surveying technology, Using 
widely available technology, Crowdsourcing)  

¶ Week 6: Secondary data collection techniques (Digitalization, Vectorization, 
Constructing from measurements)  

¶ Week 7: The first test  

¶ Week 8: Land management services (Alphanumerical data of Cadastre and Land 
Book, Geometric and alphanumerical data of Cadastre, Technological integration 
of separate institutions, Joint Information System of Land Books and Cadastre)  

¶ Week 9: Land Administration Domain Model (Basic administrative units, Rights, 
restrictions and responsibilities, Spatial units, Spatial representations, Related 
external systems)  
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¶ Week 10: Other land related initiatives (Food and Agriculture Organization 
(FAO), Social Tenure Domain Model (STDM))  

¶ Week 11: Quality of land administration data - Cadastre (Causes for 
disharmonicity, Homogenization of cadstral maps)  

¶ Week 12: Quality of land administration data - Cadastre and Land Book (Causes 
for disharmonization, Harmonizing the Cadastre and Land Book data)  

¶ Week 13: Land information services for agricultural subsidies (EU regulations, 
Croatia, Europe)  

¶ Week 14: Other land information services (Address register, Real estate 
valuation, Buildings register)  

¶ 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 Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract Adoption of theoretical knowledge and empirical skills of determination, valuation and 
presentation of geoinformation and geodata quality. Active empirical application of 
processes, procedures and methods of determination, valuation and presentation of 
geoinformation and geodata quality. 

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred32810.shtm 

Learning outcomes ¶ Define the general framework of international and national processes related to 
manufacturing quality of surveying products with a focus on the production of 
geospatial information and geodata; and taking into account the aspect of 
analogue and digital production technologies.  

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

¶ Declare contemporary principles, concepts, methods and procedures for 
determining the quality and presentation of geoinformation and geodata quality.  

¶ Explain the methodology, concepts and content of standardization processes in 
products production and products definition as a prerequisite for determining and 
presenting the quality of geoinformation and geodata.  

¶ Compare the different types and ways of standards systematization and relations 
between the standards and specifications of geoinformation, geodata and 
geoinformation products.  

¶ Systematize in accordance with ISO and Croatian standards quality components 
to describe the quality of geoinformation and geodata (numerical and 
descriptive), the quality elements of geoinformation and geodata, descriptors and 
measures of the quality of geoinformation and geodata.  

¶ Systematize in accordance with ISO and Croatian standards methods of samples 
determining for the purpose of evaluating and labeling geoinformation and 
geodata quality (direct and indirect, non-automatic and automatic, internal and 
external).  

¶ Develop a plan to evaluate the quality of geoinformation and geodata, including 
definition of processes, procedures and methods to evaluate the quality with the 
refinement of relevant numerical and descriptive elements of quality.  

¶ Implement the evaluation of the geoinformation and geodata quality, and 
reporting on the outcome of quality determination using a standardized 
framework for reporting (report on quality, metadata). Describe the Croatian 
national geoinformation and geodata production system, the specifics of the 
system, national geoinformation products, data sets and Croatian national quality 
control system. 
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Learning units  ¶ Overview of the teaching process methodology and implementation, an overview 
of the course theoretical content, an overview to the teaching performance and 
evaluation standards. Operational details necessary for the teaching.  

¶ Introduction to the quality of geodata and geoinformation.  

¶ Methodological and technological basis for the creation and collection of 
geoinformation: yesterday, today and tomorrow.  

¶ Basic definitions of geodata, geoinformation and GIS, relationship and properties 
of analog and digital sets of geodata.  

¶ The fundamental concepts and methodologies for determining and evaluating of 
the geodata and geoinformation quality.  

¶ Standardization of geodata and geodata production. National and international 
standards and their classification.  

¶ Principles and quality components for determining and assessing the quality of 
geodata and geoinformation.  

¶ Definition and classification of quality elements and sub-elements of geodata and 
geoinformation.  

¶ Geodata and geoinformation quality elements and sub-elements descriptors.  

¶ Procedures and processes for determining and evaluating the quality of geodata 
and geoinformation.  

¶ Direct and indirect methods of determining and evaluating the quality of geodata 
and geoinformation. Manual and automatic methods.  

¶ Principles and methods of sampling geodata in order to determine and evaluate 
the quality of geodata and geoinformation.  

¶ Measures of quality and their classification. Geodata and geoinformation 
specifications as a necessary basis for determining quality. The relationship 
between internal and external quality.  

¶ Croatian national model of geodata and geoinformation production, geodata 
national specifications and quality control system.  

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

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 Geoinformation Manipulation 

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 Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract The objectives of this course are: To provide students knowledge about different forms 
of geoinformation and possibilities of different ways of their input into computer's 
memory, about reference coordinate systems and transformations between them, to 
continue development of knowledge and skills that students have acquired in the 
course Basics of Geoinformatics and to give wider insight into the issues that will 
processed more detailed in other courses, to train students for interpretation and 
application of different functions to customize and edit geoinformation, for their 
analyzing and presentation of results, for insight into importance of quality, intellectual 
property and copyright of geoinformation. 

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred32812.shtml 

Learning outcomes ¶ Define reference coordinate systems and implement data transformations 
between different coordinate systems or to common coordinate system  

¶ Define and explain various forms of input of geoinformation into a computer 
memory and choose most convenient way of geoinformation storage  

¶ Interpret and apply different functions for customize and editing geoinformation, 
and choose method of assigning attributes to geoinformation  

¶ Analyze selected geoinformation at various levels and present results in 
graphical form (map and/or report)  

¶ Explain importance of intellectual property and copyright and access to 
geoinformation 

¶ Define concept of data quality 

Learning units  ¶ Week 1 Lectures: Course content and organization of teaching. Basic concepts 
and definitions. Overview of problems and needs of geoinformation users. Steps 
in geoinformation manipulation. Exercises: Introduction to software for 
geoinformation manipulation.  

¶ Week 2 Lectures: Coordinate systems and georeferencing. Continuous 
georeferencing systems. Discrete georeferencing systems. Exercises: Define 
and assign (setting) of coordinate system for map projection. Georeferencing 
raster data.  

¶ Week 3 Lectures: Entering and storing data. Organization of data storage. 
Functions for data entry. Importing existing digital data. Exercises: Collection and 
entry spatial and attribute data.  

¶ Week 4 Lectures: Editing and adapting data. Functions for correcting and 
adapting of spatial data. General user functions. Editing and correcting of errors 
and omissions. Generalization and line smoothing. Exercises: Editing and 
correcting of spatial data.  
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¶ Week 5 Lectures: Transformations to a common map projection. 
Transformations to a common coordinate system. Exercises: Simplification and 
smoothing of line objects.  

¶ Week 6 Lectures: Customizing of map edges and neighboring areas. Creating 
topology. Editing attribute data. Exercises: Transformation of data from one 
coordinate system to another. Transformation of data from different sources in 
different coordinate systems into a common coordinate system of map 
projection.  

¶ Week 7 Lectures: Analysis of geoinformation. Logic operations. General 
arithmetic operations. General statistical operations. Geometric operations. 
Exercises: Creating and editing topologies.  

¶ Week 8 Lectures: Creating reports from attribute data. Searching data from 
maps. Complex operations with attribute data. Classification and reclassification. 
Exercises: Editing and correcting of attribute data.  

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

¶ Week 10 Lectures: Integrated processing of geometry and attributes. Overlay. 
Polygon overlay. Points in polygons. Lines in polygons. Exercises: Analysis of 
finding shortest path.  

¶ Week 11 Lectures: Buffer zones. Raster data overlay. Procedures in integrated 
data analyses. Exercises: Analysis by overlying polygons.  

¶ Week 12 Lectures: Presentation of geoinformation. Geoinformation access, 
standardization and copyright. Ownership and copyright. Cost recovery and 
pricing. Public or private organization of geoinformation. Geoinformation security. 
Exercises: Creating buffer zones around points, lines and polygons.  

¶ Week 13 Lectures: Geoinformation quality. Selection criteria. Lineage. Accuracy. 
Positional accuracy. Attribute data accuracy. Exercises: Presenting results of 
analyses in the form of maps and reports.  

¶ Week 14 Lectures: Logical consistency. Completeness. Timeliness of data. 
Accessibility. Probable sources of error. Exercises: Research of free access to 
geoinformation, respect of copyrights and rights to their use.  

¶ Week 15 Lectures: 2nd preliminary exam. Exercises: Project submissions. 

Teaching formats Lectures, practical training / exercises 

Type of learning materials Presentations 

Link to course materials - 

Software QGIS 

 

Categories 

Basics Understanding geospatial data, collecting geospatial data, managing geospatial data 

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 Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract The course gives insight into impact and importance of open geoinformation and open 
source software for geoinformation systems as two mainstream concepts of modern 
development of geoinformation science influenced by social networking. The course 
contents include review of open spatial data and open technologies and introduces to 
participation in open spatial data and technology projects. Practical part of the course 
includes finding and basic work with open spatial data and technologies and 
participation in projects of collecting free spatial data. 

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

Learning outcomes ¶ Describe licences for open and free spatial data and software.  

¶ Identify and discuss advantages and disadvantages of open geoinformation for 
modern society.  

¶ Estimate quality and applications of open geoinformation datasets and software.  

¶ Participate in projects for collecting open geoinformation and developing 
geoinformation software.  

¶ Find and plan usage or application of open geoinformation and software. 

Learning units  ¶ Motivation and aims of establishing open geoinformation projects. Open 
geoinformation by society, companies and clearing houses.  

¶ Licences and copyright of open geoinformation and software. Main sources of 
open geoinformation.  

¶ Formats and services for distribution of open geoinformation.  

¶ OsGEO - Open Source Geospatial Foundation -mission, projects and services.  

¶ GeoForAll - Network of open geospatial labs - mission and role.  

¶ OGC - Open Geospatial Consortium - mission, role and standards.  

¶ OpenStreetMap - Free Wiki Map of the World  

¶ OpenStreetMap - participation in creating new map content  

¶ Open education for geoinformation. Mass Open Online Courses.  

¶ Publishing in Open Access  

¶ Services based on open geoinformation.  

¶ Creating new services based on open geoinformation.  

¶ Role of spatial data infrastructures for open access to geoinformation. 

¶ Roles of open geoinformation in society. Open geoinformation in crises 
management. 

Teaching formats Lectures, practical training / exercises, videos 

Type of learning materials Presentations 

Link to course materials - 



 
 

 

SDI and EO Education and Training 
for North Africa 

 
Project ref. number: 

No. 610328-EPP-1 -2019-1-BE-EPPKA2-CBHE-JP 
 

 

Page 93 of 126 

Software QGIS, GRASS 

 

Categories 

Basics Understanding geospatial data, modeling geospatial data, collecting geospatial data, 
managing geospatial data, analyzing geospatial data, visualising geospatial data and 
creating maps 

Development - 

SDI - 

Earth observation - 

Societal / legal aspects - 

Management - 
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Course description 
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, 30 h exercises 

Language Croatian 

 

Contact 

Partner organisation University of Zagreb 

Department Faculty of Geodesy 

Reported by Zvonimir Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract Students through lectures acquire knowledge about the following topics: Overview and 
definition of remote sensing. Features of the physical fields that are used in remote 
sensing. Sensors and systems for recording, the impact of platforms and 
environments. Usable characteristics of sensors. Electro - optical digital matrix 
cameras, line scanner, thermal cameras, multi-spectral cameras, hyperspectral 
scanner. Spatial resolution, modulation transfer function, the minimum discriminable 
contrast, the minimum resolved temperature difference, calibration. Synthetic aperture 
radar, interferometric and polarimetric mode, usable features. Improving of images. 
Enhencement, ranking and reduce the amount of features. The method of principal 
components. Unsupervised classification. Supervised classification. Evaluation of the 
classification results. Registration and geocoding. Joining of images. Using of softwers 
for remote sensing in geoscience. Analysis and evaluation of interpretation results. 
Confusion matrix.  
Students through practical work on exercies neet to acquire proficiency in the following 
skills: Using of softwer tools (TNTlite, ImageJ, MiltiSpec) for remote sensing. 
Improving the images. Geometric transformations, joining of images, geocoding. 
Feature enhencement. Segmentation. Transformation of images in principal 
components (PCA). Unsupervised and supervised classification. Interpretation of 
multispectral images (visible, infrared, thermal). Interpretation of hyperspectral and 
radar images. 

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred93607.shtml 

Learning outcomes ¶ The research process in geography.  

¶ Theoretical basis of remote sensing in regional and spatial planning, 
characteristic of remote sensing, principles, methods and technology of data 
acquiring and interpretation of images.  

¶ Software tools for remote sensing.  

¶ Applying knowledge in determining, defining and solving spatial problems of high 
complexity.  

¶ The skills needed for evaluation, interpretation and synthesis of relevant 
information. The skills needed for presenting scientific contents and stances in 
written and oral form.  

¶ Applying mapping of geographical contents, georeferencing.  

¶ Applying corresponding maps and cartographical methods in analysis and 
presentation of the results.  

¶ Applying corresponding skills needed for acquiring and interpretation of creation 
conclusions which include relevant socially, scientific and ethical theme.  
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¶ Problem solving related to qualitative and quantitative geographic information. 
Information-technology skills.  

¶ Functioning effectively as an individual and as a team member.  

¶ Autonomous continuous professional improvement needed in professional 
development.  

¶ Applying skills of learning needed for entire-life education. 

Learning units  ¶ Introduction, review and definitions.  

¶ Features of physical fields which are using in remote sensing.  

¶ Sensors and systems for aerial image acquisition, impact of platform and 
environment, effectiveness. Electro - optical digital sensors, line scanners, matrix 
CCD cameras, thermal cameras, multi-spectral cameras, hyperspectral scanner; 
usable features.  

¶ Spatial resolution, modulation transfer function, the minimum discriminable 
contrast, the minimum resolved temperature difference, calibration. Synthetic 
aperture radar, interferometric and polarimetric mode, usable features.  

¶ Interpretation techniques in remote sensing. Subjective interpretation, 
characteristics and limitations.  

¶ Interactive interpretation with partially automated functions.  

¶ Improving of images. Enhancement, ranking and reduce the number of features. 
Method of principal components  

¶ Segmentation.  

¶ Automatic classification. Supervised classification. Registration and geocoding.  

¶ Joining of images.  

¶ Using software tools for remote sensing. 

¶ Presentation of independent assignments. 

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

Type of learning materials Presentations, scripts 

Link to course materials - 

Software ImageJ, TNT, MultiSpec 

 

Categories 

Basics - 

Development - 

SDI - 

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

Societal / legal aspects - 

Management - 
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Course description 
Questionnaire #54 

Course name Geoinformation modelling 

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 Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract Students will acquire theoretical background and practical usage of geoinformation 
modeling according to contemporary international norms and standards 

URL https://www.isvu.hr/javno/en/vu7/nasprog/2019/pred32811.shtml 

Learning outcomes ¶ Enumerate parts and functions of a geoinformation system 

¶ Recognize the need for modeling of geospatial information in contemporary GIS 
applications 

¶ Create a conceptual model of a geoinformation system using ER and UML 
notation 

¶ Explain geospatial data indexing methods 

¶ Differentiate metric and topological operations on geospatial data  

¶ Apply the operations of raster algebra for solving interdisciplinary tasks 

¶ Analyze benefits and drawbacks of topological model 

¶ Describe the universe of discourse using geospatial models  

¶ Describe the purpose of normizations of geoinformation, enumerate normization 
iniciatives 

¶ Apply appropriate norms and standards in modeling of geoinformation 

Learning units  Course content broken down in detail by weekly class schedule (syllabus)  

¶ Introduction to the course. Motivation for geoinformation modeling.  

¶ Survey experiment: "where am I now?".  

¶ Concepts: geographic, spatial, geospatial.  

¶ Ontology, modeling, geoinformation. geoinformation systems.  

¶ Partitions of space. Fields. Raster model.  

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

¶ Raster operations: local, focal and zonal.  

¶ Spatial access methods. Tree structures. R-tree. Geohash.  

¶ Geospatial objects. Point, Polyline Polygon.  

¶ Normization of geoinformation. OGC standards, ISO 19xxx set of norms.  

¶ UML diagrams. Class diagram. Application of UML in normization.  

¶ Object orientation in geoinformation modeling. Hierarchies. Generalization. 
Composition.  

¶ TIN. Voronoi diagrams. Delaunays triangulation.  

¶ Network model: nodes and links.  

¶ 3D modeling. CityGMS. Levels of detail.  

¶ Temporal dimension. Spatio-temporal models.  

¶ Future of geoinformation model. Technological and social challenge 
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Teaching formats Lectures, practical training / exercises 

Type of learning materials Presentations, scripts 

Link to course materials - 

Software GGIS, SagaGIS 

 

Categories 

Basics Understanding geospatial data, modeling geospatial data, collecting geospatial data, 
managing geospatial data, analyzing geospatial data, visualising geospatial data and 
creating maps 

Development - 

SDI - 

Earth observation - 

Societal / legal aspects - 

Management - 
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Course description 
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 Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract Introduce students to the key registers of land / real estates and enable them to 
participate in their manufacture and maintenance. 

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

Learning outcomes ¶ Distinguish relations between people and land and the concepts and content of: 
land administration, land management and land policy  

¶ Recognize the land features to be registered in the cadastre and recognize their 
boundaries and other borders  

¶ Collect data about the land and carry out the registration of those data in the 
Cadastre  

¶ Distinguish ways of registration of certain land features in the Cadastre and Land 
registry in accordance with regulations  

¶ Link registers of real estates (Cadastre) and interest on them (Land registry) and 
distinguish the role of surveyors and other experts  

¶ Distinguish the conceptual, logical and physical models which are applied in 
cadastral systems  

¶ Maintain the data registered in the Cadastre and Land registry in accordance 
with assigned authorisation  

¶ Apply acquired knowledge about the cadastre on the real estate market and 
during the preparation of spatial representations for sustainable development 
projects, urban planning and environmental 

Learning units  Course content broken down in detail by weekly class schedule (syllabus)  

¶ Week 1: Introduction (learning outcomes, evaluation of students, literature, 
program of lectures, terms)  

¶ Week 2: Land and interests (land and interests, terms about land, land 
administration, land policy)  

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

¶ Week 4: Historical overview of the development of land registers (cadastral 
periods, cadastres throughout history, today's cadastres)  

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

¶ Week 7: Cadastral survey - methods (overview of measurement methods 
throughout history, cadastral mapping, monumentation of cadastral parcels, 
determination of area)  



 
 

 

SDI and EO Education and Training 
for North Africa 

 
Project ref. number: 

No. 610328-EPP-1 -2019-1-BE-EPPKA2-CBHE-JP 
 

 

Page 99 of 126 

¶ Week 8: Land valuation and public display of data (different approaches of land 
valuation, public display of data)  

¶ Week 9: 1st preliminary exam  

¶ Week 10: Maintenance of cadastral data (different approaches to the 
maintenance of cadastral data, implementation of changes, cadastral survey of 
field changes)  

¶ Week 11: Production of geodetic documentation on the changes (types of 
geodetic documentation, content and purpose of the particular documentation, 
numeration of cadastral parcels when changes on the land occur)  

¶ Week 12: Reconstruction of cadastral data (redrawing of cadastral map sheets, 
digitization of cadastral documentation, (re)construction of cadastral map, 
vectorization of cadastral map, georeferencing of cadastral map)  

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

¶ Week 14: Spatial units (hierarchy of spatial units, types of spatial units, Register 
of spatial units)  

¶ Week 15: 2nd preliminary exam 

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 maintaining an SDI, 
implementing technical SDI services, novel trends in SDI 

Earth observation - 

Societal / legal aspects - 

Management - 
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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 Nevitiĺ 

Email Address znevistic@geof.hr 

 

Course details 

Abstract Learn the basics of the legal system. Gaining knowledge of the basics of real rights. 
Acquisition of theoretical and practical knowledge on the concept, functions and 
composition of the land registry with an independent ability to search land registry. 
Knowing types of entries and terms for land registration entries. Knowledge of the 
procedural rules. 

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

Learning outcomes ¶ Explain the basics of the Croatian legal system, especially the position of the 
rights on land under civil law  

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

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

¶ Explain the composition of the land register 

¶ Enumerate and explain the types of land registration entries  

¶ Explain the basics of the land law proceedings 

¶ Enumerate and define specific land registration procedures 

¶ Define and explain the basics of the establishment, amendment, renewal and 
conversion of the land books. 

Learning units  ¶ 29.09.2014.- Organization of teaching and points of tests, the publication of 
results, the principle of colloquia.) Introductory lecture. The concept of real and 
land rights; legal sources and position in the legal system.  

¶ 06.10.2014.- Objects. Term and types of real rights. Ownership.  

¶ 13.10.2014.-Limited real rights 

¶ 20.10.2014.-Limited real rights-sequel. 

¶ 27.10.2014.-Term characteristics of the land register. Functions of land registry. 

¶ 03.11.2014.-Ratio Cadastre and Land; maintenance approvals cadastre and land 
registry. 

¶ 10.11.2014.-Establishment, renewal, conversion of the land books; subtraction 
and addition. 

¶ 17.11.2014.-Composition of the land register. Composition EDP Land Registry. 

¶ 24.11.2014.-Land registry entries (the subject, the general assumption) .The 
main entry.  

¶ 01.12.2014.-Pre-registration.  

¶ 08.12.2014.-Recordation.  

¶ 15.12.2014.-Land procedure (first part).  
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¶ 12.01.2015.-Land procedure (second part).  

¶ 19.01.2015.- Land procedure (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 legal aspects, 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 of Geo-Information Processing 

Reported by Lucas De Oto 

Email Address l.h.deoto@utwente.nl 

 

Course details 

Abstract In this course, the student learns to develop algorithmic solutions to geospatial 
problems. Turn-key software systems for Geo-information Science and Earth 
Observation are functionally powerful but have no instant solution to each geospatial 
problem that may arise. The ability to construct custom solutions is an essential 
capability of the Geoinformatics specialist, who should have competence in addressing 
geospatial problems by algorithmic solutions. Students specifically learn about solution 
strategies, high-level solution descriptions and translations of these into an 
implementation in some programming language. The courseôs programming language 
is Python. The scientific side of programming is discussed by an introduction into 
literate programming, which emphasizes documentation of code and the FAIR 
principles of scientific data management, which apply to data and code. We 
emphasize the role of data in geospatial algorithms, as these are often data-intensive. 
By reviewing and developing (high-level) code, students increase their understanding 
of basic concepts in Geo-information Science and Earth Observation. 

URL https://studyguide.itc.nl/m-geo/all-courses/201800280/scientific-geocomputing 

Learning outcomes ¶ LO 1 Explain mathematical notions in algorithmics and literate programming, and 
apply in code development.  

¶ LO 2 Understand and apply the fundamentals of programming, and express 
programs in properly documented code. Use of geospatial data in algorithms, 
amongst others, through dedicated libraries.  

¶ LO 3 Critically evaluate program logic and correctness through read, test and 
debug cycles.  

¶ LO 4 Programmatically manipulate data containers such as plain text files, vector 
data sets and raster images, and program-internal containers such as arrays.  

¶ LO 5 Use spatial databases to load, curate and otherwise manipulate data in a 
vector database.  

¶ LO 6 Explain and use in code the fundamental notions of scientific data 
visualization.  

¶ LO 7 Explain and use principles of web programming.  

¶ LO 8 Develop independent learning, critical thinking through portfolio building. 

Learning units  This is a course that aims to bring professional and scientific skills in computational 
work with geospatial data. Short but intensive lectures bring the theoretical 
background, which is separately examined. Extensive practicals aim for the student to 
learn alone but also together and to share with peers in what is learned; students will 
be asked to explain their problems and solutions in the practical sessions. These 
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practicals prepare for a batch of skills tests that each student executes individually 
during the course. A final skills test is executed at course end.  
Contents  

¶ Mathematics for computing: predicate logic, set theory, regular expressions (LO 
1) 

¶ Algorithmics: computational abstractions, problem classes, time and data 
complexity, algorithm design and analysis (LO 1, 2, 3, 8)  

¶ Data, data types, variables, expressions, functions and data manipulation (LO 2, 
4, 5) 

¶ Spatial data types (simple vector features, image types) (LO 2, 4, 5) 

¶ Control flow and set-based operations (LO 3, 4) 

¶ Literate programming: recording train of thought, interwoven documentation and 
code, Jupyter notebook principles (LO 1, 2, 3, 4, 6, 8) 

¶ Principles of scientific data visualization (charts and maps) (LO 6)  

¶ Principles of web programming (LO 7) 

¶ Libraries for spatial data handling (LO 3, 5) 

¶ Spatial database operation (LO 4, 5) 

Teaching formats Lectures, practical training / exercise, self-lecture, mentorship 

Type of learning materials Presentations, scripts, self-earning materials 

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

Software PyCharm 

 

Categories 

Basics Managing geospatial data, analyzing geospatial data, visualising geospatial data and 
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 of Geo-Information Processing 

Reported by Lucas De Oto 

Email Address l.h.deoto@utwente.nl 

 

Course details 

Abstract In this course, students are introduced to advanced image analysis methods dedicated 
to enriching their geo-information problem-solving abilities. Image processing and 
analysis methods treated in previous courses, such as conventional hard pixel-based 
classification, do not take into account spatial correlations in images and, therefore, do 
not completely exploit the information contained in images. The aim of the course is to 
introduce more specialised image analysis methods. In particular, Support Vector 
Machine and Random Forest are taught for multi-source classification at the pixel 
level. Convolutional Neural Networks (CNNs) are introduced for contextual 
classification. Advantages and challenges related to multi-temporal image analysis is 
also discussed. Methods introduced during the course are applied to real case studies. 

URL https://studyguide.itc.nl/m-geo/all-courses/201900065/advanced-image-analysis 

Learning outcomes ¶ LO 1 Summarize advanced image analysis methods  

¶ LO 2 Apply advanced image analysis methods to classify both single-date and 
multi-temporal images  

¶ LO 3 Interpret the classification results obtained using advanced image analysis 
methods 

Learning units  Lectures are used to briefly introduce the subjects, followed by reading textbook 
material. In addition, reading research articles is recommended after the lecture in 
order to go deeper into the subject. Practical classes consist of a mixture of demos, 
individual work following written instructions, and summarizing the outcomes of the 
exercises. In the practical class, students will work with existing program codes and 
modify them (to a limited degree). In this way, students can get insight into the 
intermediate stages of the image analysis algorithms and make decisions on the 
outcomes. Furthermore, reflection on theoretical concepts will be made.  
Contents  

¶ Support Vector Machines for classification 

¶ Random Forest for classification 

¶ Deep Learning with Convolutional Neural Networks applied for classification 

¶ Multi-temporal image analysis for classification 

Teaching formats Lectures, practical training / exercise, distance-learning, self-lecture, mentorship 

Type of learning materials Presentations, scripts, textbooks, videos, self-earning materials, e-learning 

Link to course materials l.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 h lectures, 30 h exercises 

Language English 

 

Contact 

Partner organisation University of Twente 

Department Faculty ITC, Department of Geo-Information Processing 

Reported by Lucas De Oto 

Email Address l.h.deoto@utwente.nl 

 

Course details 

Abstract In this course, we present methods and techniques that can be used to build solutions 
that operate with massive and potentially heterogeneous amounts of spatio-temporal 
data. Building such a big data solution requires: 1/ understanding the advantages and 
limitations of various types of cloud-based solutions, 2/using a scalable data 
management system, 3/ building scalable and robust data mining and machine 
learning workflows that allow processing large amounts of geodata (e.g., identify 
groups and create data-driven classification and regression models). 

URL https://studyguide.itc.nl/m-geo/all-courses/201900064/big-geodata-processing 

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

¶ LO 2 Compare various big geodata solutions.  

¶ LO 3 Create the required data management and analytical workflows to execute 
a big geo-data project.  

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

¶ LO 5 Prepare and maintain a code repository.  

¶ LO 6 Interpret the analytical results and demonstrate their reproducibility. 

Learning units  In this course, students learn the fundamentals of big geodata processing. They are 
introduced (via lectures, demos and exercises) to various distributed, cloud, big data 
solutions. After that, they work on a real-life problem involving big geo-datasets. They 
work in groups and they create the necessary workflows to process the data. This 
requires programming skills and critical thinking to select the ñbestò algorithm and 
computational solution. In this course there also is a strong emphasis on Open 
Science principles, with a focus on scientific reproducibility and triangulation. Lectures 
on archiving data and code are provided too.  
Contents 

¶ Introduction to big geodata (including the seven Vs: Volume, Velocity, Variety, - 
Variability, Veracity, Value and Visualization.) 

¶ Principles of big geodata management 

¶ Principles of big geodata modelling and analysis (clustering, classification and 
regression tasks). 
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¶ Setting up a computational solution to store and process big geodatasets Off-the-
shelf vs. do-it-yourself big geodata solutions (e.g. Google Earth Engine vs. 
HADOOP/SPARK or DASK-based solutions). 

¶ Big data solutions to process raster, vector and crowdsourced data 

¶ Building scalable workflows 

¶ Code versioning 

¶ Open Science (including reproducibility and triangulation) 

Teaching formats Lectures, practical training / exercise, distance-learning, self-lecture, mentorship 

Type of learning materials Presentations, scripts, self-earning materials 

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

Software Google Earth Engine, HADOOP/SPARK, DASK 

 

Categories 

Basics Managing geospatial data, analyzing geospatial data 

Development - 

SDI - 

Earth observation - 

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 data analysis 
concepts, methods, and tools. The aim of the course is to provide an exhaustive frame 
about geographic information: from acquisition to validation, processing and web 
publishing. Authoritative data, as well as geocrodwsourced data, are both parts of the 
course. Rudiments of Big Geodata will be presented. The Geospatial Web and Spatial 
Data Infrastructures are also taught. Students are asked to learn the most used 
proprietary and free open source software packages such as QGIS, ArcGIS, GRASS 
(introduction), GeoServer and OpenLayers. 

URL https://www11.ceda.polimi.it/schedaincarico/schedaincarico/controller/scheda_pubblic
a/SchedaPublic.do?&evn_default=evento&c_classe=714787&polij_device_category=S
MARTPHONE&__pj0=0&__pj1=97f71af48934d1cc7a26cc1026edc56f 

Learning outcomes Students will learn how to:  

¶ Design and develop a Geographic Information System, taking into account the 
different components 

¶ Explore geospatial data and create corresponding thematic maps by using GIS 
software 

¶ Manage geospatial data with advanced GIS functionalities 

¶ Design and develop a WebGIS  
 

Given specific project cases, students will be able to: 

¶ Detail the corresponding requirements 

¶ Manage the geospatial data in proprietary and open source GIS applications 

¶ Develop the related WebGIS for showing the results of their work  
 
Given a relatively complex problem, students will be able to: 

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

¶ Define the data and architecture for fulfilling the problem 

¶ Develop partially or totally the GIS solution  
 
Students will learn to: 

¶ Write a document with the specifications of their project 

¶ Present their work 

¶ Publish their result through a WebGIS  
 
Students will learn how to develop a realistic project in the GIS domain. 

Learning units  Topics of the course are:  

¶ Introduction to GIS;  
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¶ Reference and coordinate systems; their transformations.  

¶ Geographic data models and structures (raster, geometric/topologic vector and 
hybrid model);  

¶ Features: entity - relationship diagrams, object-relational databases and spatial 
indexing methods  

¶ Fields: exploring data, spatial statistics, geostatistics, raster database 
management system  

¶ The transformation from raster to vector and vice-versa  

¶ GIS and the Internet  

¶ WebGIS  

¶ Meta information, interoperability  

¶ Web Geo Services  

¶ Spatial Data Infrastructures  

¶ The Geospatial Web  

¶ Virtual Globe and multidimensional web viewers  

¶ Participatory web GIS: citizen science, VGI, geocrowdsourcing 

Teaching formats Lectures, practical training / exercise, self-lecture 

Type of learning materials Presentations 

Link to course materials 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 and legal frameworks  

Organisation- and project management  

Other  

 
 
  



 
 

 

SDI and EO Education and Training 
for North Africa 

 
Project ref. number: 

No. 610328-EPP-1 -2019-1-BE-EPPKA2-CBHE-JP 
 

 

Page 109 of 126 

 
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 geoinformatics and 
other geo-sciences. The markup languages will be presented form four point of view: 
data and processes description, data exchange, data storage and data maintenance, 
data visualization. Students will have opportunity to go deeply into XML and XSL 
languages, but we will focus on other languages as well. 

URL https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?
version=548-
0075/02&subjectBlockAssignmentId=398365&studyFormId=1&studyPlanId=22763&lo
cale=en&back=true 

Learning outcomes ¶ Students should be able evaluate different markup languages in a context of a 
specified situation. 

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

¶ Students should be able develop simple software using markup languages in a 
context of a diploma thesis 

Learning units  1. Markup languages. History, present and future. 
2. URI (Uniform Resource Identifier), URL (Uniform Resource Locator), URN 

(Uniform Resource Name) a jmené prostory 
3. XML (eXtensible Markup Language) 
4. XML Schema a DTD 
5. Simple features a GML (Geography Markup Language) 
6. XSL (eXtensible Stylesheet Language) and XSLT (eXtensible Stylesheet 

Language Transformation). 
7. SVG (Scalable Vector Graphics), VML (Vector Markup Language) and SMIL 

(Synchronized Multimedia Integration Language) 
8. X3D and VRML (Virtual Reality Modeling Language) 
9. XLink, XPath, XlinkTime 
10. Metadata for spatial data and XML 
11. Web Services, SOAP /XMLP (Simple Object Access Protocol)/(XML Protocol) 

and Open Geospatial Consortium 
12. OWL (Web Ontology Language) 
13. Semantic Web. 

Teaching formats Lectures, practical training / exercise 

Type of learning materials Presentations, e-learning 

Link to course materials www.w3.org/Graphics/SVG/ 
www.w3.org/XML/ 
www.w3.org/Style/XSL/ 

 

Categories 

Geoinformation basics X 

Geospatial application and information product development  

Spatial data infrastructures X 

http://www.w3.org/Graphics/SVG/
http://www.w3.org/XML/
http://www.w3.org/Style/XSL/
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Managing and analysing Earth Observation (EO) data  

Societal aspects and legal frameworks  

Organisation- and project management  

Other  

 
 
Course description 
Questionnaire #E3 

Course name Geoweb Services 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 give an overview of the most commonly used web services for 
geoinformatics. The subject is focused mainly on Web Map Service, Web Feature 
Service, Web Coverage Service, Web Processing Service, Catalogue Service and 
Sensor Observation Service. Other services are mentioned only briefly. 

URL https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?
version=548-
0075/02&subjectBlockAssignmentId=398365&studyFormId=1&studyPlanId=22763&lo
cale=en&back=true 

Learning outcomes Student knows:  

¶ Geoweb services 

¶ Sensor networks 

¶ 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  

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 ISO 19139 
8) Sensor Observation Service 
9) Other services. 

Teaching formats Lectures, practical training / exercise, self-lecture 

Type of learning materials Presentations, self-learning materials, e-learning 

Link to course materials http://www.opengeospatial.org/standards/filter;  
http://www.opengeospatial.org/standards/sos;  
http://www.opengeospatial.org/standards/wcs;  
http://www.opengeospatial.org/standards/wms;  
http://www.opengeospatial.org/standards/wfs;  
http://www.opengeospatial.org/standards/wps;  
http://www.w3.org/2000/xp/Group/ 

 

http://www.opengeospatial.org/standards/filter
http://www.opengeospatial.org/standards/sos
http://www.opengeospatial.org/standards/wcs
http://www.opengeospatial.org/standards/wms
http://www.opengeospatial.org/standards/wfs
http://www.opengeospatial.org/standards/wps
http://www.w3.org/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  

Organisation- and project management  

Other  

 
 
Course description 
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 (24), assignments (60), self-study and preparation for exam (48), and exam 
(3) 

Language English 

 

Course details 

Abstract Storage and access of environmental and geographical data sets; software for 
processing environmental data; dissemination of environmental data in spatial data 
infrastructures; producers of digital environmental and geographical data in Finland. 

URL https://oodi.aalto.fi/a/opintjakstied.jsp?html=1&kieli=6&Tunniste=YYT-
C3001&Ajankohta=11-09-2019 

Learning outcomes After the course the student can list the most important Finnish environmental/spatial 
data sets, identify the difference between commercial and open data. The student 
knows INSPIRE. The students identify the importance of metadata specifications of 
data sets and the generic description of data base design process as well as the role 
of spatial data bases in organizations. The student can access environmental/spatial 
data sets and identify the challenges in integrating data from different sources. 

Learning units  - 

Teaching formats Lectures, practical training / exercise, self-lecture 

Type of learning materials Presentations, self-learning materials 

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

 

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  

Organisation- and project management  

Other  

 
 
  

https://mycourses.aalto.fi/course/view.php?id=26232&section=1
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Course description 
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, Supervised Practical/Workshop/Studio Hours 20 

Language English 

 

Course details 

Abstract This course introduces students to the concepts underlying GIS, including the building 
of systems and object-oriented computer programming. 

URL http://www.drps.ed.ac.uk/19-20/dpt/cxpgge11234.htm 

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

¶ Understand the value of distributed geographical information and services  

¶ Understand the technological underpinnings of distributed GIS, the value of 
networked information and the organisation-wide deployment of a system  

¶ Predict future developments and understand the implications of standardisation 
efforts  

¶ Understand the fundamental principles underlying Object-Oriented software 
design  

¶ Employ formal methods to produce effective software designs as solutions to 
specific tasks. 

Learning units  ¶ Technological Infrastructures for GIS  

¶ The Place of Standards, OpenGIS and Spatial Data Infrastructures  

¶ Introduction to Programming Object Oriented Fundamentals and Program 
Testing  

¶ Organising Python Projects: Testing and Documentation  

¶ Building Distributed GI Services  

¶ The Battleground of GI: Local Search and Web Mapping  

¶ Web Frameworks, GIS Integration and DBMS interfacing from Python  

¶ Location-Based Services and Data Issues  

¶ Mobile GIS and App Development 

Teaching formats Lectures, practical training / exercise, self-lecture 

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 data infrastructures X 

Managing and analysing Earth Observation (EO) data  

Societal aspects and legal frameworks  

Organisation- and project management  

Other  
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Course description 
Questionnaire #E6 

Course name GIS: Spatial Data 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 explore theoretical and practical concepts of Spatial Data 
Infrastructures (SDIs), including fundamental concepts of SDI and the important 
factors that affect the development of SDI. Furthermore, techniques for design, 
implementation, management, and evaluation of SDIs will be explored. This course 
also includes practical and theoretical exercises relevant to current status of spatial 
data man 

URL https://www.nateko.lu.se/education/courses-advanced/spatial-data-infrastructure 

Learning outcomes ¶ Describe the importance of spatial data for planning, decision making and 
sustainable development  

¶ Describe the current status/the problems for spatial data in terms as availability, 
accessibility, applicability and usability  

¶ Describe the general the concepts and the aims for Spatial Data Infrastructure 
and the importance of data exchange  

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

¶ Describe the factors that influence the development of a SDI and the nature of 
these factors  

¶ Describe at a general level the concepts clearinghouse networks and geo-portals  

¶ Explain in detail the different generations of clearinghouse networks, the main 
components of these networks, interoperability for systems, available standards 
to achieve interoperability and the principles of service composition  

¶ Explain the cartographic aspects for geo-portals  

¶ Account for concepts and technologies for modelling and evaluation of SDIs  

¶ Describe and discuss what is meant with a society that is spatially enabled 

Learning units  ¶ Existing status for spatial data.  

¶ SDI components and their nature.  

¶ Factors that influence the SDI development  

¶ Clearinghouses of different generations.  

¶ Interoperability and International standards for these.  

¶ Introduction to service composition.  

¶ Cartographic aspects of geo-portals.  

¶ SDI modelling and evaluation.  

¶ The spatial activated the society ("spatial-enabled society 

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

Type of learning materials Presentations, self-learning materials 

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

 

Categories 

Geoinformation basics  

Geospatial application and information product development  

Spatial data infrastructures X 

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

Organisation- and project management  

Other  
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5. Conclusions & next steps 

As input to the design and development of the SEED4NA curriculum on SDI and EO, an investigation was made 

of relevant existing teaching materials on SDI, EO and related topics that could be used for the development of 

this curriculum. This investigation mainly focused on existing SDI/EO education offered at the EU universities 

involved in SEED4NA as well as some other ï online available ï course and resources. 

In total 45 relevant courses were identified, and further described and analyzed in this report. The courses cover 

various of the main topics of SEED4NA, related to Geoinformation Basics, Geospatial application and 

information product development, Spatial Data Infrastructure, Managing and analysing Earth Observation (EO) 

data, Societal aspects and legal frameworks and Organisation- and project management (related to GI/SDI/EO). 

Each of these courses were described in a standardized manner, providing key information on the related study 

programme, the work load, language of the course etc. Detailed information also is provided on the content of 

the courses, the course structure and the learning objectives. Moreover, also the teaching format, materials and 

relevant software were described.  

In the next stage of the project, these courses and associated materials will be used for (re)designing, developing 

and implementing SDI/EO courses at the partner universities of SEED4NA in Egypt, Algeria, Morocco and 

Tunisia.   
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Annex: Survey for courses at partner universities from programme countries 
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