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Duration

TWO-Hours

Structure

The table below outlines the proposed schedule for the two-hour tutorial, scheduled to start at 09:30 on Sunday,
October 5, 2025, and conclude at 11:30, with a 5-minute break®. The agenda is divided into three main parts, each
providing opportunities for Q&A and discussions to engage participants and reinforce key concepts. The schedule
includes the start and end times, duration, and a brief description of each session.

FROM TO TIME DESCRIPTION

Part 1: Welcome and Overview (5 min)

09:30 09:35 5m Introduction to the Tutorial Session and speakers
Part 2: Integration of UAVs into wireless networks (50 min)

09:35 09:40 5m Overview of UAV applications

09:40 09:55 15m UAV design, modeling and control

09:55 10:15 20m Communication-aware robotics

10:15 10:25 10m Key challenges and explored solutions

10:25 10:30 5m Break

Part 3: f-MRAVSs in Robotics and Communications (60 min)

10:30 10:35 5m Introduction to f-MRAVSs and their applications
10:35 10:50 15m f-MRAYV design, modeling and control

10:50 11:10 20m Redefining UAV Wireless Networks with f-MRAVs
11:10 11:30 20m Final remarks, future research, and open discussion

! The date and time are indicative and subject to the organizers' scheduling decisions
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Part 1, “Welcome and Overview”: This introductory session provides an overview of the tutorial’s content and a
brief introduction to the speakers.

Part 2, “Integration of UAVs into wireless networks”: This section begins with an overview of UAV applications in
wireless networks (e.g., aerial communication relays for power line inspection and monitoring). It then examines
UAVs from a robotics perspective, covering their dynamic models, operational principles, and control algorithms. A
general mathematical framework for communication-aware robotics problems is introduced, followed by several
use cases that demonstrate the effectiveness of the discussed techniques. The section concludes with a discussion
on the limitations of traditional UAV platforms in communication networks, focusing on the inherent coupling be-
tween their orientation and motion.

Part 3, “f~-MRAVs in Robotics and Communications”: This section introduces fully actuated Multi-Rotor Aerial Ve-
hicles (f-MRAVs) and their key applications. It details their mathematical models and robotics characteristics, high-
lighting similarities and differences compared to standard UAV platforms. The discussion then focuses on how f-
MRAVs can redefine UAV wireless networks through three key applications: (i) enhancing physical layer security,
particularly in countering jamming and eavesdropping attacks; (ii) integrating f-MRAVs with antenna arrays and
reconfigurable intelligent surfaces (RIS); (iii) supporting integrated sensing and localization. The tutorial concludes
with closing remarks, outlining future research directions and facilitating an open discussion with attendees. This
interactive session will offer participants the opportunity to engage with the presenters, clarify concepts, and ex-
plore new ideas.

Outline

This two-hour tutorial delves into the integration of MRAVs into wireless networks, an emerging research area
driven by the demand for more flexible and efficient communication systems. Traditional underactuated MRAVs (u-
MRAVs), such as quadrotors, exhibit limited control capabilities, resulting in suboptimal performance in dynamic
environments and increased vulnerability to threats such as eavesdropping and jamming. To overcome these chal-
lenges, f-MRAVs have been developed, offering precise control over all movement axes and significantly enhancing
maneuverability within wireless networks. During the session, we will explore how f-MRAVs can redefine wireless
communication systems by comparing their performance with conventional u-MRAVs. Topics include the inherent
limitations of u-MRAVs, the advanced capabilities of f-MRAVSs, and their consequent impact on network perfor-
mance. We will also discuss the innovative mechanical designs, sophisticated control algorithms, and modeling tech-
niques that underpin f-MRAV technology. The tutorial further outlines future research directions for integrating f-
MRAVs into next-generation 6G networks, paving the way for more advanced and secure communication systems.
By addressing these state-of-the-art developments, the session underscores the convergence of robotics, control
theory, and cybernetic systems.



