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Motivation
Vietnam, known for its stunning natural beauty, is increasingly vulnerable to climate change, ranking sixth globally in natural
disaster impacts. Frequent floods, droughts, and typhoons threaten lives, infrastructure, and the sustainability of its rapid
economic growth. The CADEO (Climate change Adaptation using Digital geospatial twins and Earth Observation) project
addresses these challenges by leveraging geospatial data, Earth Observation (EO), and Digital Twin Earth (DTE) technologies. Its
goal is to strengthen the capacity of Vietnamese higher education institutions (HEIs) to monitor, analyze, and adapt to
environmental and societal changes, fostering a more resilient and sustainable future.
The project involves four Vietnamese universities - HUMG, HU, VGU, and PU - together with the geospatial company VidaGIS, in
collaboration with Politecnico di Milano (coordinator) and Lund University.
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Objectives
• Its main objective is to strengthen human resource training 

for both current and future professionals by developing and 
delivering courses focused on climate change adaptation and 
enabling geospatial technologies.

• Four master-level courses were created: Earth Observation, 
Geospatial Intelligence, Geospatial Web Applications, and 
Digital Twin Earth, integrated into interdisciplinary 
postgraduate programs at Vietnamese HEIs.

• These courses, co-developed by European and Vietnamese 
experts, feature cutting-edge content, a blended learning 
model, and real-world case studies, ensuring alignment with 
international standards.

• In addition to academic programs, the project offers short 
courses for professionals, supporting continuous upskilling 
and staying current with advancements in geospatial 
technologies.

European Bologna 
Standard In English Free and Open* Suitable for in-

presence and online 

Earth Observation (10 ECTs) Geospatial Intelligence (10 ECTs)

Geospatial Web Applications (5 ECTs) Digital Twin Earth (5 ECTs) 

* Course materials will be published after project ends in November 2025

This course combines theory and practice in applying artificial intelligence (AI) to 
geospatial data. After an introduction to classical geostatistics, students explore 
optimization and machine learning techniques. Emphasis shifts from lectures to 
hands-on learning through lab exercises, individual projects, and seminar 
presentations, supported by tutors. This approach enhances both technical skills 
and critical evaluation abilities.

This course provides a comprehensive introduction to Earth Observation using 
satellite data. It covers the fundamentals of electromagnetic radiation, sensor types 
(radar and passive), and multispectral imagery. Students will learn digital image 
processing techniques, including classification methods, and explore practical 
applications such as hotspot detection, vegetation analysis, time series monitoring, 
and mapping of environmental changes and fire events.

This course introduces the theoretical foundations and digital ecosystems behind 
Digital Twin Earth (DTE), emphasizing its role in next-generation monitoring, 
forecasting, and decision-making. Students will gain knowledge of DTE frameworks, 
enabling technologies, and applications across domains such as climate change 
adaptation, environmental analysis, and urban planning. Practical examples from 
the EU, Vietnam, and other regions support real-world understanding.

This course covers both theoretical and practical aspects of geospatial web services. 
Students learn about Web GIS architecture, markup and scripting languages 
(HTML, XML, GML, JavaScript), spatial web services, and OGC standards, 
including a seminar on legal and ethical issues. On the practical side, students 
develop interactive web mapping applications using open-source tools and libraries.
•     Dynamic HTML for interactive map rendering in web browsers

•     OGC standards such as WMS and GML/KML

•     Open-source software for building geospatial web applications

A. Fundamentals of Earth Observation
•     Electromagnetic radiation and atmospheric 

interactions
•     Satellite systems and platforms
•     Basics of multispectral imagery
•     Introduction to radar remote sensing (SAR 

and InSAR)
B. Digital Image Processing
•     Image pre-processing techniques
•     Image enhancement methods
•     Classification algorithms and approaches
C. Practical Applications
•     Vegetation indices and time series analysis
•     Hotspot detection
•     Mapping natural hazards
•     SAR/InSAR for topography and 3D object 

mapping

A. Foundations of AI and Geospatial Analysis

•     Introduction to AI in geospatial 
applications, including basic statistics, matrix 
algebra, and data preparation.

•     Core methods in classification, clustering 
(supervised & unsupervised), spatial 
interpolation, and regression (e.g., kriging).

B. Machine Learning and Optimization 
Techniques

•     Optimization methods: single-objective 
(GA) and multi-objective (NSGA-II).

•     Machine learning models: SVM, decision 
trees, ANN, deep learning, ensemble 
methods, and hyperparameter tuning.

•     Advanced spatial approaches: 
geographically weighted machine learning.

•  Digital Twin concepts, challenges, ethics, 
and development trends

•  Applications in climate, air quality, smart 
cities, disaster response, and urban 
planning

•   Theoretical frameworks: definitions, 
system specifications, and interoperability

•   Enabling technologies: Big Data, IoT, 
GIS, cloud computing, SDIs, APIs, 
satellite data

•   Application components: data archives, 
simulators, forecasting tools, and decision 
support systems
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