COURSE DESCRIPTION
Drone Applications in Geosciences

Academic year 2026-2027

1. Programme-related data

1.1. Higher Education Institution Babes-Bolyai University

1.2. Faculty Biology and Geology

1.3. Doctoral Shool Theoretical and Applied Geology
1.4. Field of study Geology

1.5. Level of study Doctoral

2. Course-related data

2.1. Course title ‘ Drone Applications in Geosciences Course code | SDG10
2.2. Course coordinator Sef lucr. dr. habil. Dan Mircea Tamas

2.3. Seminar coordinator Sef lucr. dr. habil. Dan Mircea Tamas

2.4. Year of study ‘ 1 2.5.Semester | 2 2.6. Type of assessment Progress check

2.7. Course status Optional 2.8. Course type Core subject

3. Total estimated time (hours per semester of teaching activities)

3.1. Number of hours per week 4 | of which: 3.2. course 2 3.3. seminar/ laboratory/ project 2
3.4. Total of hours in the curriculum 48 | of which: 3.5. course | 24 | 3.6.seminar/ laboratory 24
Time allocation for individual study (IS) and self-taught activities (ST) hours
Learning from textbooks, course materials, bibliography, and notes (IS) 25
Additional research in the library, on subject-specific electronic platforms, and on-site 20
Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays 13
Tutoring (professional guidance)

Examinations

Other activities: two-way communication with the course coordinator

3.7. Total hours of individual study (IS) and self-taught activities (ST) 65

3.8. Total hours per semester 113

3.9. Number of credits 10

4. Prerequisites (where applicable)

4.1. curriculum-related

4.2 skills-related

5. Specific conditions (where applicable)

Classroom equipped with a video projector,; internet access, and

5.1. course-related .
specialized software.

Computer laboratory; flight simulation software; drones and
photogrammetric, LiDAR, and thermal sensors.

5.2. seminar/laboratory-related

6. Subject-specific learning outcomes

Knowledge

1. Understands advanced concepts, theories, and models in the field of remote sensing.

2. Understands the scientific methodology applied to UAV remote sensing (photogrammetry, LiDAR, multispectral, etc.).




3. Understands monitoring and reporting tools.

4. Knows emerging research techniques and solutions.

5. Knows standards for scientific documentation.

6. Knows international academic terminology.

7. Knows digital tools and advanced Al applications.

8. Knows the principles of risk and crisis management.

Skills

1. Integrates theoretical and practical concepts to develop innovative geospatial solutions.

2. Uses data processing and interpretation techniques.

3. Applies risk assessment techniques and performance optimization strategies.

4. Applies new methods and solutions to complex problems.

5. Documents and synthesizes relevant scientific information.

6. Writes and formulates complex ideas in international contexts.

7. Uses digital tools and Al for analysis and modeling.

8. Evaluates risks in projects and research activities.

Responsibility and autonomy

1. Works autonomously in investigating and expanding knowledge.

2. Takes responsibility for the accuracy of applied procedures.

3. Takes responsibility for the success of the project.

4. Takes responsibility for decisions related to the implementation of new solutions.

5. Takes responsibility for the accuracy of information.

6. Works autonomously in international academic communication.

7. Works autonomously in applying digital technologies.

8. Takes responsibility for decisions regarding risk management.

7. Contents
7.1. Course Teaching and learning methods Remarks!
Introduction to the use of drones in
. 4 hours

Geosciences.
Drone construction and sensor
. . 2 hours
integration.
Characteristics of unmanned aerial . . .

. Lectures combined with active- 2 hours
vehicles (UAVs). .

— - : participatory methods; debate.
Legislation and certification in Romania
and the European Union; ethics and 2 hours
GDPR.
Flight safety and LiPo battery 2 hours
management.

1 For example, organisational aspects, recommendations for students, specific aspects relating to the
course/seminar, such as inviting experts in the field, etc.




Acquisition and processing of 5 hours
photogrammetric data.
Acquisition and processing of LiDAR data. 5 hours
The future of UAV technologies in

. 2 hours
Geosciences.
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7.2. Seminar/ laboratory Teaching and learning methods Remarks
Flight simulators and UAV mission

_ 4 hours
planning.
Exercises for A1/A3 and A2 certifications. 3 hours
Acquisition of photogrammetric data in 5 hours
the field / indoors. Practical work, discussions, and
Data processing and generation of digital | exercises. 3 hours
models.
Acquisition and processing of LiDAR data. 5 hours
Use of specialized sensors (multispectral, 4 hours
thermal, etc.).
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8. Evaluation

. . o . 8.3 Percentage in
2 3

Type of activity 8.1 Evaluation criteria 8.2 Evaluation methods the final grade
Accuracy of UAV mission planning Assessment of the applied

8.4. Course Quality of data processing and project 60%
interpretation
Compliance with safety and ethical ;

8.5. Seminar/ laboratory | gtandards gsg;g;(;l:li laboratory 40%
Quality of the final project

8.6 Minimum standard for passing

Participation in and completion of practical laboratory activities, as well as the development of a final applied project.

9. SDG labels (Sustainable Development Goals)*
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Date of entry: Signature of course coordinator Signature of seminar coordinator

11.05.2026

Date of approval in the department:
Signature of the head of department

2 The evaluation criteria must directly reflect the learning outcomes targeted at the level of the degree programme
respectively at the level of the subject. More specifically, the learning outcomes set out in the expected learning
outcomes are assessed.

3 Both final evaluation methods and ongoing evaluation strategies should be established.

4 Select a single label which, according to the Implementation of SDG labels in the academic process, best matches
the subject. If the subject addresses sustainable development in a generic manner (i.e. by presenting/introducing
the general framework of sustainable development, etc.), then the Sustainable Development generic label may be
applied. If none of the labels describe the subject, select the last option: “No label applies.”



https://green.ubbcluj.ro/procedura-de-aplicare-a-etichetelor-odd/

