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The  integration  of  artificial  intelligence  (AI)  with  remote  sensing  technologies  has
revolutionized  the  way  we  observe,  analyze  and  interpret  the  Earth's  surface  and
atmosphere.  Remote  sensing  traditionally  relies  on  satellite,  airborne  and  ground-based
sensors  to  collect  large  amounts  of  data  in  various  wavelengths  of  the  electromagnetic
spectrum.  These  data  provide  valuable  information  on  phenomena  such  as  land  cover
changes, deforestation, agricultural dynamics and natural disasters [1].  With the increasing
quality and volume of data from remote sensing platforms, there's a growing demand for
effective tools to handle and extract valuable information from remote sensing datasets. AI
algorithms play a crucial role in managing large volumes of observations, modeling, analysis,
and environmental  forecasting,  and have proven effective for tasks such as data fusion,
object detection, and semantic segmentation [2]. Although AI techniques enable researchers
to observe and understand the earth more accurately, the vulnerability and uncertainty of AI
models deserve further attention [3]. Challenges include the problem of imbalanced data that
can  affect  prediction  results,  the  need  for  explainability  in  model  decisions,  and  the
vulnerability of models to adversarial attacks [3]. Handling these challenge is a necessary
step to advance towards a more symbiotic application of AI in remote sensing.
This  course aims to  provide  a  comprehensive  understanding  of  how AI  techniques  can
enhance remote sensing capabilities for various applications, including land cover change
detection,  disaster  response  (e.g.,  forest  tree  dieback  caused  by  insect  outbreaks  or
wildfires).  
Specifically, the course will be organized into two main sections:
(1) An introduction to remote sensing and the type of remote sensing data.
(2) An overview of more advanced approaches using AI algorithms in the remote sensing,
focusing on applications like forest disasters and land change detection.

The course is part of the training activities promoted by the SWIFTT Project funded by the
European Union under Grant Agreement 101082732 and by the project  FAIR, Future AI
Research (PE00000013), Spoke 6 “Symbiotic AI”.
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Credits and Hours

3 credits of lectures (by 8 hours) for a total of 24 hours.
8 hours of Introduction to Remote Sensing and Project SWIFTT (Prof. Annalisa Appice)
16 hours of overview of AI techinques for remote sensing in a Symbiotic AI perspective (Dr.
Giuseppina Andresini)

Exam Modality
Two alternatives are available to the student to pass this exam:

1) Paper presentation. Students will illustrate the content of 2 papers suggested by the
teachers by discussing novelties and issues and identifying possible relationships
with their research projects.  No groups are allowed. 

2) Project. Students will implement and experimentally validate Ab AI technique for a
remote sensing problem suggested by the teachers.  Projects can be done in groups
of 1-3 students, depending on the complexity of the technique.

Teacher(s) CV 

Giuseppina Andresini is an Assistant Professor (non-tenure) at the Department of Computer
Science, the University of Bari Aldo Moro. She graduated cum Laude in Computer Science
from the University of Bari Aldo Moro, Italy, in April 2018, discussing a Laurea thesis on data
mining. She was a Ph.D. Student in Computer Science (with a scholarship) from November



2,  2018  to  November  1,  2021  with  a  research  project  on “Innovative  machine  learning
techniques for cybersecurity”. She received a Ph.D. in Computer Science, University of Bari
Aldo  Moro,  Italy,  in  March  2022.  Her  current  research  interests  mainly  concern  deep
learning, XAI and adversarial learning with applications in cybersecurity and remote sensing.
On these topics, she has published several papers in international journals and international
conferences.  She has participated in the organization (as co-chair) of the tfour editions of
Workshop on Machine Learning for Cybersecurity co-located with ECML PKDD 2021-2024.
She held the module of  Deep Learning Advanced (12 hours) for  the course of  Machine
Learning  Techniques  and  Applications  of  Master  2  DISS  (Data  Intelligence  for  Smart
Systems)  at  Lyon  1  University  (Lyon,  France).  She  has  co-tutored  20  theses  in  both
Bachelor and Master degrees on topics cybersecurity, remote sensing, machine learning,
adversarial learning and deep learning.

Annalisa Appice is a Full Professor at the Department of Computer Science, University of
Bari Aldo Moro, Italy. She received a Ph.D. in Computer Science in the University of Bari
Aldo Moro.  She was a visiting researcher at the University of Bristol (U.K.) and at the Jozef
Stefan Institute (Slovenia). Her current research interests include data mining with spatio-
temporal data, data streams and event logs with applications to remote sensing, process
mining  and  cybersecurity.  She has authored and co-authored  more than  180  papers  in
international journals and conferences. She has been the Program co-Chair of the European
Conference on Machine Learning and Principles and Practice of Knowledge Discovery in
Databases (ECML-PKDD) 2015, International Symposium on Methodologies for Intelligent
System  (ISMIS)  2017,  and  Discovery  Science  (DS)  2020.  f  Machine  Learning  Journal
(MACH), Data Mining and Knowledge Discovery Journal (DAMI), Engineering Applications of
Artificial  Intelligence Journal (EAAI) and Journal of Intelligent  Information Systems (JIIS).
She is responsible for the local research unit of the University of Bari Aldo Moro in the EU
project SWIFTT.
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