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Drone Sensing is a Laboratory as part of @ GGOSCI@DCGS'R

The mission of GeoSciences IR is to enhance the comparison and exchange with technical structures dealing with geology at the
national and regional level by providing a permanent cloud research infrastructure, which is also necessary to strengthen skills useful
for land monitoring and control.

Project funded by PNRR — European Union — NextGenerationEU — Mission 4 “Education and Research” — Component 2 “From Research to Business” — Investment 3.1 “Fund for the realization of an integrated system of research and innovation infrastructures”



DronSe Laboratory delivers scientific breakthroughs and technological innovations using drones and
sensors to address research challenges related to geosciences.
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WHAT WE DO

)

ENVIRONMENTAL
ANALYSIS

These improvements enable
the extraction of valuable
insights, enhancing our
understanding of natural
processes. By harnessing the
power of drones, we gain a
more comprehensive and real-
time perspective, contributing
to informed decision-making
and sustainable environmental
practices.

More details:
https://doi.org/10.3390/rs16020294;
https://doi.org/10.1016/j.scitotenv.202
2.156736

GeoSciencesR

GEO-THEMATIC
MAPPING

The combination of remote
sensing technology and ground-
based observations ensures a
holistic understanding of the
landscape, facilitating informed
decision-making in various fields
such as environmental
management, urban planning, and
natural resource conservation.

More details:

htt; 'doi.org/10.1080/17445647.2023.21
79435

NEW SENSORS

The synergy between cutting-
edge sensor technologies
(LiDAR, thermal imaging, and
multispectral cameras) and
drone platforms promises to
elevate the effectiveness of
geosciences research,
opening new avenues for
scientific exploration and
understanding of our dynamic
planet.

More details:
https://doi.org/10.3390/drones7020
070
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MultiRisk sciEnce for resilienT commUniti
es
undeR a changiNg climate

Project funded by PNRR — European Union — NextGenerationEU — Mission 4
“Education and Research” — Component 2 “From Research to Business” —
Investment 1.3 “Partnerships extended to universities, research centres,
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WHAT WE DO

HIGH-PERFORMANCE
COMPUTING

This integration harnesses the
agility of drones for data acquisition
and leverages the computational
power of advanced systems,
revolutionizing large-scale mapping
processes. The synergy opens
avenues for applications in diverse
fields such as urban planning,
environmental monitoring, and
disaster response.

More details:
https://doi.org/10.1016/j.jag.2021.102600
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EDGE-COMPUTING
& Al

This synergy enables real-time data
processing, reducing latency and
enhancing decision-making
capabilities. The integration
empowers drones to swiftly navigate
and analyze diverse terrains,
providing valuable insights for
efficient and responsive monitoring
in extreme environments.

More details:

https://doi.org/10.1007/978-3-031-10464-0_9

OPEN-DATA
PLATFORMS

These platforms facilitate seamless
data sharing, collaboration, and
analysis, fostering innovation in

diverse fields such as
environmental monitoring and
disaster response. By ensuring
accessibility and interoperability,
these systems play a pivotal role in
harnessing the full potential of
drone technology for societal
benefit.
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Centro Nazionale di Ricerca in HPC,
Big Data and Quantum Computing

Project funded by PNRR — European Union — NextGenerationEU — Mission 4
“Education and Research” — Component 2 “From Research to Business” —
Investment 1.4 “Strengthening research structures and creating R&D ‘campioni
nazionali’ on key enabling technologies”
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https://doi.org/10.1016/j.jag.2021.102600

WHAT WE DO

Exploring the potential of multi-sensor and multi-scale remotely sensed data integration to improve flood monitoring

Colacicco, R., Refice, A., Nutricato, R., Bovenga, F., Caporusso, G., D’Addabbo, A., La
Salandra, M., Lovergine, F. P., Nitti, D. O., & Capolongo, D. (2024). High-Resolution Flood
Monitoring Based on Advanced Statistical Modeling of Sentinel-1 Multi-Temporal
Stacks. Remote Sensing, 16(2), 294. https://doi.org/10.3390/rs16020294
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La Salandra, M., Roseto, R., Mele, D., Dellino, P., & Capolongo, D.
(2022). Probabilistic hydro-geomorphological hazard assessment
based on UAV-derived high-resolution topographic data: The case
of Basento river (Southern Italy). Science of The Total Environment,
842, 156736. https://doi.org/10.1016/j.scitotenv.2022.156736

Colacicco, R., La Salandra, M., Refice, A., & Capolongo, D. (2024). Exploring the potential of multi-sensor and multi-scale remotely sensed data integration to improve flood monitoring.

2024 |IEEE International Geoscience and Remote Sensing Symposium, Athens (Greece) (accepted).
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WHAT WE DO

High-performance Structure-from-Motion photogrammetry to face natural hazards
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Italiano, A., Donvito, G., Maggi, G., Dellino, P., & Capolongo, D. (2021). Generating UAV high-resolution topographic data within a
FOSS photogrammetric workflow using high-performance computing clusters. International Journal of Applied Earth Observation and Geoinformation, 105, 102600.

https://doi.org/10.1016/j.jag.2021.102600
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BASENTO 2019

Automatic River Features Extraction Using High-Resolution UAV Imagery
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Performance measure
SF
RandomFores DoG
SF+DoG
SF
BayesNet DoG
SF+DoG
SF
Nelghbors D0
SF+DoG

Accuracy?*

96,8085
97,8723
96,8085
93,6170
94,1489
95,2128
97,8723
97,8723
96,2766

Misclassification
1

3,1915
2,1277
3,1915
6,3830
5,8511
4,7872
2,1277
2,1277
3,7234

Precision?

0,9690
0,9790
0,9690
0,9440
0,9410
0,9570
0,9790
0,9790
0,9620

Recall?

0,9680
0,9790
0,9680
0,9360
0,9410
0,9520
0,9790
0,9790
0,9630

F,
Measure?

0,9680
0,9790
0,9690
0,9380
0,9400
0,9530
0,9780
0,9780
0,9620

Kappa
statistic

0,9365
0,9572
0,9368
0,8780
0,8818
0,9070
0,9569
0,9567
0,9241

Manually digitization

[ vater class

La Salandra, M.; Colacicco, R.; Dellino, P.; Capolongo, D. An Effective Approach for Automatic River Features Extraction Using High-Resolution UAV Imagery. Drones
2023, 7, 70. https://doi.org/10.3390/drones7020070
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ONGOING ACTIVITIES

Web-based Natural (Flood) Hazards Monitoring System Architecture
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ONGOING ACTIVITIES

AEU4H - Artificial Intelligence and Edge computing-based UAV: the new complementary approach to face natural Hazards
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3Data visualization
and action planning

BANDO COMPETITIVO DI ATENEO PER SUPPORTARE LA PARTECIPAZIONE DI GIOVANI RICERCATORI/RICERCATRICI AL BANDO “European Research Council (ERC)
STARTING GRANT”. Codice identificativo progetto 2023-UNBACLE-0243304.
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Department of
Earth and Geoenvironmental Sciences

University of Bari
Via Edoardo Orabona, 4, 70125 - BARI

https://dronselab.com/

DronSe Lab:

dronse.lab@uniba.it

Team members:
rosa.colacicco@uniba.it
rodolfo.roseto@uniba.it

marco.lasalandra@uniba.it
domenico.capolongo@uniba.it
vincenzo.festa@uniba.it
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