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APPLICATIONS DEVELOPMENT: ARCOG-NET”
Gabryel Silva Ramos

This thesis proposes an advanced cognitive architecture for networked aerial robots, aimed at
enabling autonomous swarm operations in dynamic and uncertain environments. By
integrating perception, planning, decision-making, and adaptive learning, the architecture
supports coordination and cooperation among drones, with or without direct human
intervention. Based on a distributed edge-fog-cloud computing model, it assigns functions
according to the robots’ processing capabilities: edge devices handle real-time data
collection and local decision-making; fog nodes supervise actions and provide intermediate
support; and cloud servers perform complex analyses and longterm data storage. This layered
distribution ensures rapid response and optimizes the use of computational and network
resources. The proposed architecture addresses a gap in the literature by introducing a
general-purpose model-validated through simulations and real-world tests—designed to
facilitate future application development by abstracting architectural complexity, thus allowing
developers to focus on high-level robot functionalities. The system was validated through
simulations in multiple environments and real-world experiments involving six DJI Ryze Tello
drones performing 3D reconstruction missions in the Laboratory of Control and Automation
(LACEA), demonstrating scalability, autonomy, and cognitive synergy between navigation and
perception. The architecture is also capable of dynamically allocating processing tasks based
on urgency, network conditions, and resource availability, thereby optimizing performance and
energy consumption.
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