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LECTURER

Coordinating lecturer: Defined in the course webpage at the EETAC website.
Others: Defined in the course webpage at the EETAC website.

PRIOR SKILLS

Operavility with the basic concepts of operation of an aircraft
Operavility with the basic concepts behind the air traffic management systems
Ability to perform application programs in Matlab / Octave or C # language or similar.

DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:

CE1 MAST21. Apply the scientific method to the study of the particular phenomenology of the aerospace environment.

CE2 MAST21. Apply systems engineering in the aerospace environment for the design and management of the different technological
aspects associated with a mission.

CE3 MAST21. Carry out, present and publicly defend a research work carried out in a group, on a research topic in the aerospace
field.

Generical:

CG1 MAST. Identify and learn about the main R+D+i activities in the aerospace field that are currently carried out internationally in
academia, industry and the largest space agencies..

CG3 MAST. Identify and consistently manage the different types of aerospace vehicles and the technological, design and
implementation aspects of payloads for scientific missions.

Transversal:
CT3. TEAMWORK: Being able to work in an interdisciplinary team, whether as a member or as a leader, with the aim of contributing to
projects pragmatically and responsibly and making commitments in view of the resources that are available.

CT4. EFFECTIVE USE OF INFORMATION RESOURCES: Managing the acquisition, structuring, analysis and display of data and
information in the chosen area of specialisation and critically assessing the results obtained.

CT5. FOREIGN LANGUAGE: Achieving a level of spoken and written proficiency in a foreign language, preferably English, that meets
the needs of the profession and the labour market.
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Basic:

CB7. Students will be able to apply the acquired knowledge and their ability to solve problems in new or little explored environments
in broader (or multidisciplinary) contexts related to their study area.

CB8. Students will be able to integrate knowledge and face the complexity of formulating judgments based on information that, while
being incomplete or limited, includes reflections on social and ethical responsibilities linked to the application of their knowledge and
opinions.

CB9. Students will be able to communicate their conclusions and the knowledge and ultimate reasons that support them to specialized
and non-specialized audiences in a clear and unambiguous manner.

CB10. Students will acquire learning skills that allow them to continue studying in a way that will be largely self-directed or
autonomous.

TEACHING METHODOLOGY

The classes of the subject will be presential and expositive. Teaching material will be composed of PowerPoint
presentations (which can be obtained from the first day) and links to pages of special relevance. The software will also be
used such as RAISE and X-Plane -for the full simulation of UAV operations. Group work will be one of the essential
characteristics of the subject since the students will have to develop a project designing at the basic level the phases of a
UAS mission and doing their exposition at the end of the course.

In particular, the teaching methodologies applied during the course will be:

MD1: Master class

MD2: Participatory expositive class

MD5: Autonomous work

MD6: Cooperative work

LEARNING OBJECTIVES OF THE SUBJECT

1- Understand what is a UAV, its components, basic operation and potential benefits in science and commercial missions.

2- Learn about the operation of UAV within NASA, its global surveillance objectives and types of UAS platforms: the Ihnana, the
Global Hawk and the Sierra.

3- Understand the complexity of the UAS integration problem in non-segregated airspace: separation provision and collision
avoidance.

4- Development of complex UAS simulation infrastructures, the RAISE System Architecture.

5- Flight planning for UAS, autopilots and the main requirements for mission automation.

6- UAS contingency management.

7- UAS regulation worldwide.

STUDY LOAD
Type Hours Percentage
Self study 80,0 64.00
Hours large group 45,0 36.00

Total learning time: 125 h
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CONTENTS

Introduction to UAS

Description:
Understand what is a UAV, its components, basic operation and potential benefits in science and commercial missions.

Specific objectives:

- UAS history

- Types of UAS vehicles

- Components in a UAS

- Examples of successful operations

Full-or-part-time: 4h
Theory classes: 2h
Self study : 2h

NASA UAS Operation History

Description:
Learn about the operation of UAV within NASA, its global surveillance objectives and types of UAS platforms: the Ihnana, the
Global Hawk and the Sierra.

Specific objectives:

- The NASA Earth surveillance strategy

- The Ikhana vehicle and the wildfire monitoring missions

- The Global Hawk vehicle and the hurricane monitoring missions
- The Sierra vehicle and the ice monitoring missions

Full-or-part-time: 6h
Theory classes: 4h
Self study : 2h

UAS Integration in non-segregated airspace

Description:
Understand the complexity of the UAS integration problem in non-segregated airspace: separation provision and collision
avoidance.

Specific objectives:

- The airspace structure and the automated operation of UAS

- The separation provision and the ATC controller / UAS interaction

- Collision avoidance implemented by TCAS-II and its automation in UAS

Full-or-part-time: 9h
Theory classes: 6h
Self study : 3h
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The RAISE simulation system

Description:

Development of complex UAS simulation infrastructures, the RAISE System Architecture.

Specific objectives:

- System overview and X-plane interaction
- Design of flight trajectories

- Real-time UAS simulation interface

- Data-logging interfaces

Full-or-part-time: 6h
Theory classes: 6h

UAS Flight Plan Design

Description:
Flight planning for UAS, autopilots and the main requirements for mission automation.

Specific objectives:

- Flight plan components and interaction with the airspace
- Impact of performance on flight plans

- UAS autopilots and its level of automation

Full-or-part-time: 9h
Theory classes: 6h
Self study : 3h

UAS contingency management.

Description:
Elements that define the implementation of flight plans to support UAS contingencies.

Specific objectives:

- Engine contingencies

- Lost-link contingencies

- UAS - ATM interaction during the contingency management
- Automation of the UAS contingency

Full-or-part-time: 6h
Theory classes: 4h
Self study : 2h

UAS regulation worldwide.

Description:
Analysis of the UAS regulation and its current developments.

Specific objectives:

- The impact of ICAO on UAS regulations.

- The evolution of regulations in the EU and USA environments.
- Open aspects of the UAS regulatory scenario.

Full-or-part-time: 5h
Theory classes: 3h
Self study : 2h
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ACTIVITIES

Participation to classes

Description:
Attendance to theoretical classes

Specific objectives:
Acquire theoretical knowledge

Material:
Class slides

Full-or-part-time: 45h
Theory classes: 31h
Self study: 14h
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UAS Simulation Project

Description:

In this activity students will have to develop a project in groups. The methodology is project-based learning, so that students
have to learn autonomously topics needed to achieve the project objectives. Directed and independent learning activities consist
primarily of :

e Study of self-learning materials.

e Carry out projected individual tasks

e Group meetings for project tasks.

e Completing the design and planning of the different deliverables of the project.

The activities that will be made to the class sessions :

¢ Resolution of doubts weekly working in small groups.

e Resolution of the most frequent questions from the professor.

e Some theoretical sessions on key issues about the available simulation infrastructure.
e Conducting individual project tasks.

e Group meetings for project tasks.

In this activity, special attention will be devoted to the written and oral presentation of the work performed by the teams.

Specific objectives:

The main objective of the project is to develop a UAV mission from the beginning to the end.

The student has to develop a “suitable” flight plan for a remote sensing mission. A number of mission objectives will be suggested
and UAV platforms offered for the

mission.

As part of the work, a number of performance analysis factors should be identified before the
UAV could correctly operate.

To sum up, the objectives of the project are:

- Identify key UAV performance parameters.

- Design and implementation of the main Flight Plan for a remote sensing mission.
- Employ the standard SID and STAR procedures for the selected airports.

- Identify the type of airspace in which the operation will be carried out.

- Design and implementation of contingencies Flight Plan (at least two flight plans).
- To fly your remote sensing flight plan using the available UAV simulator.

Material:

Various user manuals for the multiple software components that are required to develop the project:
e UAS flight plan specification

e Simulation tool specification

e Fast start manual

e Mission design tutorial

e UAS project guidelines

Delivery:

Deliverable 1: Initial Mission Description
Deliverable 2: UAV Characterization

Deliverable 3: Initial Mission Flight Plan
Deliverable 4: Contingencies Design

Deliverable 5: Final Mission Design and Evaluation

Full-or-part-time: 64h
Theory classes: 14h
Self study: 50h
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UAS Technology Evaluation

Description:

After the group select a specific technological or operational element relevant to the development of the UAS vehicles, they
should investigate the topic and generate a report together with a public presentation.

The objective is to provide and state of the art status report with respect the most relevant aspects of the evolution of the UAS
technology.

Specific objectives:

Promote the general knowledge of the evolution of UAS technology by making the students become familiar with access to
multiple document resources in the aeronautical arena.

Promote the preparation of high-level reviews of technological and/or operational aspects oriented to non-technological
audiences.

Material:
Access to public information available in the web server of multiple European agencies, the FAA and NASA.

Delivery:
State of the art technology status, a written report
State of the art technology status, a presentation

Full-or-part-time: 16h
Self study: 16h

GRADING SYSTEM

Defined in the course webpage at the EETAC website.

RESOURCES

Other resources:
Defined in the course webpage at the EETAC website.
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