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Background   
                                                                  
Innovation in Remote Sensing Education and Learning 
(IRSEL) project is aimed at raising awareness in Remote 
Sensing by innovative teaching materials, methods and 
learning support systems. It mainly focuses on 
developing an innovative learning platform for Asian 
countries with relevant activity in the field of Remote 
Sensing. Furthermore, this project will increase 
educational opportunities, equip people with additional 
skills and knowledge. Additionally, the knowledge from 
this project can be widely used in many fields such as 
planning land use, urban planning, environmental 
monitoring, disaster prevention and preparedness, and 
geological surveys, forestry, natural resource-ecology, 
agriculture, surveying and mapping, water resource 
management and disaster management and many more.  
It is planned by improving the related education 1) by 
establishing LMS at each Asian universities, 2) by 
creating a Knowledge Pool of high level eLearning 
teaching materials for a wider scientific and engineering 
community, and 3) by organizing workshops, a trainings 
and a summer school for the teaching and the 
administration staff. 
 
Work Packages 
 
WP1 Project management 

D1.1 Project Handbook 
D1.2 Meeting minutes 
D1.3 Annual Internal Reports 
D1.4 International Cooperation Agreement 

WP2 Curricula planning 
D2.1 Needs Analysis Report  
D2.2 New revised curricula 

WP3 Development of learning materials  
D3.1 Description of general rules and templates 
D3.2 Specification of aims and learning outcomes 
D3.3 Module specifications  
D3.4 First draft 
D3.5 Peer review 
D3.6 Final draft 
D3.7 Course Evaluation Reports 
D3.8 Learning materials (20 modules) 

WP4 Human resource development 
D4.1 Workshop on remote sensing experiences  
D4.2 Workshop on innovative teaching/learning 
methodologies  
D4.3 Train-the-teachers on learning management 
technologies 

WP5 Development of learning environment 
D5.1 Learning Management Systems 
D5.2 Knowledge Centres 
D5.3 Purchase of software and data bases 

WP6 Learning Network Infrastructure 
D6.1 Knowledge sharing platform 
D6.2  International e-Learning Infrastructure 

WP7 Quality assurance and evaluation 
D7.1 Quality Manual 
D7.2 Quality Monitoring Reports 
D7.3 Workshop on systematic course evaluation  
D7.5 External Evaluation Reports 
D7.6 External Audit 

WP8 Exploitation 
D8.1 Feasibility study of post-project actions 
D8.2 Business plan  
D8.3 Learning guides 
D8.4 Summer School on Remote Sensing 

WP9 Dissemination and exploitation 
D9.1 PR materials 
D9.2 Project website 
D9.3 Publication in social and professional media 
D9.4 Multiplier events 

 
Learning Materials 
 
The purpose of Workpackage 3 is the development of the 
learning modules. The learning material development is 
fundamentally important in order to ensure the adequate 
basis of Remote Sensing teaching. They provide the e-
Learning material content of the Learning Management 
System stored and disseminated on the Knowledge 
Centres. 
Prior to the learning materials development the Needs 
Analysis was done. As a result, we've created a Needs 
Analysis Report. It is a document describing detailed 
needs and expectations from Asian Remote Sensing 
Society. The report contains results of needs analysis 
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questionnaires, summarize the recommendations 
according to local demands, and list the targeted 
stakeholders and respondents from China and Thailand. 
The report provides necessary information for module 
development for the IRSEL project. 

 

 
Structure of the Learning Materials 

 
Short Course Specifications 
 
M1 Physical Principles of Remote Sensing: providing 
students with physical principles of Remote Sensing 
(RS), the tool to obtain information on the earth from 
deci-meter level to km level locally and globally, as well 
as basic RS image processing techniques and skills. 
Additionally, this module focuses on introducing the 
platforms, satellite system, orbit, sensor, as well as the 
current Earth Observation Systems (EOS).  

M2 Data Acquisition, Sensors and Platforms (passive 
sensing): The module provides an overview of different 
sensors and platforms for the acquisition of passive EO 
data with emphasis on satellites. EO data, and 
subsequently the sensors, can be characterised based 
on the different types of resolutions (spatial, spectral, 
temporal, radiometric). The main platforms - such as 
unmanned aerial vehicles (UAV), airplane, and satellite - 
are presented. Further, the data acquisition process and 
the different types of sensors (frame cameras, scanners) 
will be analysed.  

 
M3 Data Acquisition, Sensors and Platforms (active 
sensing): This module aims at introducing basic and 
applications of active remote sensing. It covers the 
basics of imaging system and polarmetric of radar. The 
differences in type of sensor and availability of  space-
borne and airborne sensor. The characteristics of 
scattering and reflection of microwave energy in various 
type of surface. An Introduction to Lidar system 
concepts. The exercises and case studies allow students 
to explore a range of practical techniques. 
 
M4 Airborne Photogrammetry Remote Sensing 
Simulation: Understand and master the definition and 
classification of aerial photogrammetry and remote 
sensing; understand the mission, history and current 
status of aerial photogrammetry and remote sensing; 
master and thoroughly understand the basic theoretical 
basis for aerial photogrammetry. Through the study of 
this course, students are required to understand the 
whole process of photogrammetry operations, and they 
can analyse and interpret the aerial photogrammetry 
process from theory and practice, and provide a 
theoretical basis for solving practical problems. 
 
M5 Digital Image Processing I.: This module aims at 
introducing basic and advanced techniques of digital 
image processing. It covers the fundamental concepts 
required to understand and apply commonly used and 
more advanced algorithms for pre-processing of 
remotely sensed data, image manipulation, 

characterisation, segmentation and feature extraction in 
direct space.  
 
M6 Digital Image Processing II./Image Classification and 
Interpretation: This module aims at introducing basic 
and advanced techniques of digital image processing. It 
covers the fundamental concepts required to 
understand and apply commonly used and more 
advanced algorithms for classification of remotely 
sensed data. It focuses on an image classification 
knowledge, techniques and skills for getting information 
from imagery and ability to solve complex tasks based on 
remote sensing.  Emphasis is placed on gaining a 
practical understanding of the principles behind each 
technique and a consideration of their appropriateness 
in different applications.  
 

 
M7 Available Software Applied in Remote Sensing: This 
module aims at introducing software tools available for 
applications in Remote Sensing. RS software landscape 
will be introduced and their practical methodologies of 
using these software for real-world problem solving will 
be explored. Some selected fully-fledged software 
packages including proprietary and free and open 
source will be used for image processing, analysis and 
visualization processes or for information extraction. 
 
M8 Land Change Detection: This module aims at 
introducing concepts of land change and how basic and 
advanced techniques of digital change detection can be 
applied to detect and monitor changes on the land 
surface. It builds on fundamental concepts related to 
principles of remote sensing and basics of image 
processing and extends knowledge and skills of 
students into a temporal dimension. Topics are 
illustrated with examples and case studies supported by 
remotely sensed and ancillary data. 
 
M9 Application of Remote Sensing in Agriculture: This 
module aims at providing the principles, potentials and 
challenges of Earth observation (EO) technologies in the 
context of crop type mapping, change detection and, 
more generally, crop condition monitoring. It combines 
theoretical and practical sessions. The scope of the 
practical (computer-based laboratory exercises) is to 
consolidate the theory, to learn & train practical skills 
and to apply problem-solving methodologies to real-life 
examples. The main focus lies on the added values of 
multi-spectral data to retrieve crop bio-physical 
indicators and the use of multi-temporal data to study the 
changes and evolution of these indicators over time. 

 



 

M10 Vegetation mapping and monitoring:  providing 
students with knowledge of satellite remote sensing 
processing techniques and analysis for vegetation 
mapping and monitoring. Derived products of vegetation 
index, water stress etc. are generated to track the length 
of growing season, vegetation health and anomalies.  
 
M11 Application of Remote Sensing in Forestry: This 
module presents different application possibilities of 
remote sensing in forestry. The main focus remains on 
tree species classification on different levels of detail. 
Additional contents are biomass / growing stock 
estimation and change detection applications for forest 
monitoring. Starting with the presentation of existing 
and free available data products the module provides 
some basics about different (active and passive) remote 
sensing data and analysis techniques.  
 
M12 Monitoring the environment by using of RS: This 
module aims at introducing RS methods of mapping, 
monitoring and modelling of the resources for 
management of the environment and solving 
environmental problems. It will help learners to 
understand the methods of analysing environmental 
problems using RS tools for identification and 
application of possible solutions to support decision 
making. 
 
M13 Application of Remotes Sensing in Water 
Management: In this module the theoretical background 
of the different water budget components are discussed. 
For each of the components the role of Earth 
Observation (EO) is highlighted. To assess the water 
balance component you need data. Data can be obtained 
from the ground and/or from satellite observations 
and/or already available satellite products. This module 
explains how to gather and combine data from these two 
sources, and where applicable, it refers to procedures 
already included in linked courses.  
 
M14 Oceans/See and Coastal Monitoring: The main 
objective of the module is to give an overview about 
earth observation solutions related to ocean and coastal 
monitoring. After a generic overview, which covers all 
application fields, some aspects will be described in 
detail, including water quality and sea surface 
monitoring and coastal processes monitoring. 
 
M15 Remote Sensing in Archaeology: This module aims 
at providing students with knowledge of airborne and 
terrestrial remote sensing in archaeology in order to 
perform archaeological site detection and identification. 
It covers the fundamental concepts for data pre-
processing and analysis of the multi various airborne 
and terrestrial remote sensing to derive an integrated 
archaeological mapping and interpretation of detected 
structure and features.  
 

M16 Application of Remote Sensing in Urban 
Environment: providing the principles, potentials and 
challenges of Earth observation (EO) technologies in the 
context of land cover mapping, monitoring and change 
detection within urban environment. The scope of the 
practical (computer-based laboratory exercises) is to 
consolidate the theory, to learn and train practical skills 
and to apply problem-solving methodologies to real-life 
examples.  The main focus lies on the added values of 
multi-spectral data to retrieve vegetation bio-physical 
indicators and the use of multi-temporal data to study the 
changes and evolution of these indicators over time. 

 
 
M17 Disaster Monitoring: This module aims at 
introducing the benefit of satellite images to monitoring 
disaster as flood, drought, tsunami, Hurricanes, earth 
quake, pollution. The data selection for analysed and 
detected each kind of disaster. The exercises and case 
studies allow students to explore a range of practical 
techniques. 
 
M18 Remote Sensing and Climate Change: introducing 
basics of satellite meteorology and climatology, 
principles of data processing and analyses. The main 
focus remains on particular spectral channels 
applications and the interpretation of processed 
weather and climate information. The module content 
will give also a broad overview of satellite weather and 
climate data records and databases as well as data 
integration towards assessing and monitoring climate 
change.  
 
M19 3D Mapping: introducing concepts of digital 
elevation models, and how basic and advanced 
techniques can be applied to analyse and visualize 
terrain and surface. It builds on fundamental concepts 
related to principles of photogrammetry, remote 
sensing, and image processing, and extends knowledge 
and skills of students into a third-dimension.  
 
M20 Remote Sensing and Geographical Information 
Systems (GIS): aims at the basic of geographic 
information system (GIS) and data type for integrated 
with remote sensing data. The integration between GIS 
and remote sensing data for data acquisition, analysed, 
presentation. Technology trends in remote sensing and 
GIS in the future.  

 
 

Meetings 
 
Within the first project year the following key events has 
been organized. 
 
Kick-off Meeting 
 
China, Fujian Normal University, 15-17th January 2018.   
Fujian Normal University (FNU) welcomed IRSEL partner 
and programme country managers in Fuzhou for the 
project launching kick-off meeting. This was the first 
time, when representatives from Hungary, Austria, 

Poland, Netherlands, Thailand and China gathered 
together and discussed the most important issues to be 
done during the 36-month project period.  

 



 

The Kick-off meeting discussed and/or accepted: 
International cooperation and agreements;  Curricula 
planning, Needs Analysis;  Workshop on innovative 
teaching/learning methodologies;  Conceptual design of 
Learning Management Systems;  Quality Manual;  
Website;  Posters, leaflets and  made decisions and gave 
recommendations for the next period. 
 
Workshop on Remote Sensing Experience 
 
Vienna (Austria), BOKU, August 27-31, 2018 
Most recent scientific results in the field of remote 
sensing and geoscientific information systems have 
been presented for the teaching staff involved in the 
project. The workshop was intended to develop the 
competencies by acquiring up-to-date research results. 

In addition, other topics covered the development of the 
twenty modules and the development of innovative 
learning materials. 
 

 
  
The 1st Review meeting 
 
The Review Meeting will be held from 27 to 29 November 2018 at Khon Kaen University, Thailand. The meeting will discuss 
and accept:  Module development;  Workshop on innovative learning methodologies;  IT platform;  Knowledge Centres;  
Feasibility Study of Post-project Actions (exploitation plan);  Quality Enhancement Programme; Website;  Posters, leaflets;  
Multiplier event;  External Evaluation Report and  will make decisions and give recommendations for the next period. 
 

 
 
A Khon Kaen University (KKU) was established as the major university in the Northeastern part of Thailand in 1964 and 
has developed itself to become one of the top universities in Thailand.  Khon Kaen University has recently become one of 
the nine national research universities in Thailand and an educational center in the Mekong sub-region. The university’s 
major mission is to prepare future global citizens to work in a continually changing world. KKU’s strategic goal is to be 
recognized both internationally and regionally as a leading university in research. KKU currently has more than 40,000 
students studying in 17 faculties, 1 satellite campus, 1 school, and 3 colleges and in 43 International/English programs 
which cover a wide variety of disciplines.  
 
Faculty of Science is one of the seventeenth faculties, divided into 9 departments and one office. Remote Sensing and 
Geographic Information Systems program, under Department of Computer Science, 1 of the 47 programs, is focused on 
producing graduate student who are fully equipped with knowledge, wisdom and moral instruction, and capable to 
conduct research to create new knowledge/innovation in Remote Sensing and GIS fields. Our program consists of 6 
faculty members with diverse expertises including image processing for environmental data analysis, resources 
management, city planning, spatial database system and internet GIS. The program has strong relationship with Research 
Excellence Center from the university and Geo-informatics and Space Technology Development Agency (Public 
Organization). 
 
For more information please visit www.irsel.eu or contact:  
Lorant Foldvary  
Project Coordinator 
OU Alba Regia Technical Faculty 
Email: office@irsel.eu  

 


