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Abstract: Generating offline feasible trajectories is paramount in motion planning applications to ensure safe, efficient, and
reliable system performance during online execution. At the offline stage, the focus is primarily on optimizing the trajectory
without concern for computational complexity, while at the online stage, both optimality and computational efficiency are
equally important.
For the specific case of Unmanned Aerial Vehicles (UAVs), these trajectories must not only comply with internal dynamics but
also adapt to environmental constraints. By precomputing optimal paths, UAVs can ensure energy-efficient navigation, avoid
collisions, and maintain communication with other agents in real-time operations.
This thesis investigates methods for generating such offline trajectories, emphasizing their adaptability and feasibility for multi-
agent aerial systems. Additionally, it addresses online distributed architectures to ensure reliable transitions between different
configurations of multi-agent systems.
The motion planning problems explored in this thesis are addressed through a coherent integration of several techniques,
including B-spline curves, optimization, evolutionary computation, and distributed control architectures. This comprehensive
framework is applied both to the generation of offline trajectories and to the online motion planning of multi-agent dynamical
systems.
The indoor experimental validations conducted with multiple nanodrones bridge the gap between theoretical developments and
practical applications, demonstrating the feasibility and effectiveness of the proposed methods.
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