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Optimization of Multi-Agent Unmanned Aerial Systems Behavior

Abstract

One of the promising safety-critical applications of multi-agent system optimization and control is autonomous aerial firefighting.

From a computer science perspective, the core challenge solved in this thesis is the coordination of a heterogeneous
swarm—combining agile quadcopter scouts with heavy fixed-wing drones. Using Centralized Training with Decentralized Ex-
ecution (CTDE), these mechanically and temporally distinct agents are trained together using MAPPO algorithm. They learn to

develop a shared communication protocol, enabling them to navigate, share targeting data, and extinguish fires completely without any
central command.
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2. CTDE Methodology & Network Architecture
MAPPO & CTDE

4. Pure Autonomy (no training assists)

The algorithm utilizes a centralized critic that observes the privileged global state during Quadconter Environment
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Figure 4: NN training pipeline

3. Training Results & Action Demo
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C) Drop water on the fire

Figure 5: Sequence of Commander navigates, drops water, and retreats.
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