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COURSE OF STUDY Management of Green Spaces, Forests and Protected Areas
ACADEMIC YEAR 2025-2026

ACADEMIC SUBIJECT Drone image processing laboratory - C.I.
environmental monitoring and survey laboratory (9 ECTS)

General information

Academic subject Territory analysis laboratory with drones

Degree course GestioNe degli spazi vErdi, dei boSchi e delle aree protetTe

Academic Year 1

European Credit Transfer and Accumulation System (ECTS) | 3

Language | Italian

Academic calendar (starting and ending date) | Il semester (02-03-2026 — 12-06-2026)

Attendance | Optional

Professor/ Lecturer

Name and Surname Francesco Santoro

E-mail francesco.santoro@uniba.it

Telephone (+39)3356510670

Department and address Dipartimento di Scienze del Suolo, della Pianta e degli Alimenti - Scala “A”
Via Giovanni Amendola 165/A — 70126 Bari

Virtual headquarters Microsoft Teams code: ts22vjh

Tutoring (time and day) Working days 10:00 - 12:00 (by appointment via email)

Syllabus

Learning Objectives The course aims to provide theoretical and practical skills on the use of drones for

the survey and analysis of the territory, with particular attention to the
sustainable management of green spaces, forests and protected areas. The
student will become familiar with flight techniques, data processing tools and
interpretation of geospatial products.

Course prerequisites For a successful participation in the course, it is recommended (but not
mandatory) to have basic knowledge of:

e Fundamentals of cartography and coordinate systems

e Elements of GIS and georeferencing

e Basic computer knowledge (file management, software installation)

e Notions of landscape ecology and environmental survey
No previous experience with drones is required: operational skills will be provided
during the course.

Contents 1. Introduction to UAV Systems
Classification of drones (multi-rotor, fixed-wing), ENAC regulations, pilot
safety and responsibility, hardware components and sensors

2. Photogrammetry and survey basics
Principles of drone photogrammetry, coordinates, GCP, photogrammetric
flight planning, mission planning software

3. Planning and simulation of UAV missions
Use of software (e.g. DroneDeploy, QGroundControl, Pix4D Capture), flight
simulations and survey strategies in natural environments.
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4. Carry out missions and practical surveys
Field trip (or simulation) for UAV surveys: image acquisition, quality control,
raw data management

5. Data processing and geospatial products
Photogrammetry with software (e.g. Agisoft Metashape, Pix4D Mapper):
DSM, orthophoto, NDVI, coverage analysis

6. Environmental and forestry applications
Analysis of case studies: vegetation mapping, erosion monitoring, biomass
assessment. Discussion and project work

Books and bibliography

Lecture Notes

ENAC Manuals on UAV Use

Selected scientific papers

The material is provided by the teacher during the course and made available on
web platforms

Additional materials

Open source software documentation (e.g. QGIS, OpenDroneMap)

Work schedule

Total Lectures Hands on (Laboratory, working groups, seminars, | Out-of-class study
field trips) hours/  Self-study
hours
Hours
75 | 16 | 14 | 45
ECTS
3 | 2 I |

Teaching strategy

Interactive lectures

Practical workshops (simulations and/or outdoor activities)
Analysis of real case studies

Individual or group project work

Expected learning outcomes

Knowledge and understanding
on:

o Basic knowledge of UAV (drones) technologies for environmental analysis.
Understanding of applications in rural, forestry and natural land
management.

Applying knowledge and o Ability to plan flight missions, acquire data with drones, use
understanding on: photogrammetry software and interpret geospatial results.
Soft skills e Making informed judgments and choices

o Critically evaluate the quality of acquired data and the suitability of UAV
technologies in different environmental contexts.
e Communicating knowledge and understanding
o Ability to present results of surveys and territorial analyses through reports,
thematic maps and oral presentations.
e (Capacities to continue learning
o Develop autonomy in the study of new UAV technologies and related
software for environmental applications.

Assessment and feedback

Methods of assessment

Evaluation criteria

e Knowledge and understanding
o Demonstrate knowledge of UAV technologies. Possible applications in rural, forestry
and natural land management
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Applying knowledge and understanding

o Demonstrate ability to use hardware and software tools and understand results

Autonomy of judgment

o Evaluate the quality of data acquired in different environmental contexts

e Communicating knowledge and understanding
o Demonstrate sufficient knowledge of the relevant technical-scientific terminology

e Communication skills

o Demonstrate sufficient knowledge of the relevant technical-scientific terminology

Capacities to continue learning

o Demonstrate sufficient autonomy in evaluating hardware and software
technological changes in the environmental sector

Criteria for assessment and
attribution of the final mark

The final grade is awarded in thirtieths. The exam is considered passed when the
grade is greater than or equal to 18/30.

The assessment of preparation is based on pre-established criteria, as detailed in
the Course of Study Teaching Regulations.

In particular, for the oral exam all the topics of the program contribute equally to
the formulation of the final grade and for the written exemption test, the
evaluation of each question administered contributes equally to the formulation
of the exemption grade.

For students who have taken the exemption test, the evaluation of the final exam
is expressed as the average between the grade obtained at the exemption and the
oral exam.

Additional information




