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Distributed Event-Triggered Control for Communication-

Efficient Multi-Agent Systems

Master Thesis
Autonomous multi-agent systems depend on effective coordination to complete shared oy
tasks such as avoiding collisions, maintaining formations, cooperative tracking, and l?é"\
allocating resources. One of the main challenges in these distributed systems is ol
communication overhead, since frequent data exchange among agents can strain the B
network, leading to delays, packet loss, and diminished overall performance. l
To address this, consensus-based event-triggered control has been proposed as a more | T ) | .
efficient alternative to periodic communication. Instead of transmitting information ot | ' ' =
. P Smitting i N e

continuously, agents share updates only when necessary, significantly reducing 2 '=- . .. =
communication load while maintaining coordination. This project focuses on designing, | Eiv\‘*_i/ |
analyzing, and testing event-triggered consensus strategies for cooperative multi-agent
systems under realistic communication constraints. l
The tasks will include: i m{’
» Conducting a literature review on distributed consensus and event-triggered control e‘;?;

methods. Resources: Etan

1. F. Dang, D. Chen, J. Chen and Z. Li, "Event-Triggered Model
Predictive Control With Deep Reinforcement Learning for
Autonomous Driving," in IEEE Transactions on Intelligent Vehicles,
vol. 9, no. 1, pp. 459-468, Jan. 2024, doi: 10.1109/TIV.2023.3329785.

= Designing event-triggered consensus protocols for chosen multi-agent systems (either
autonomous cars or drones).

* |Implementing and simulating multi-agent coordination scenarios (e.g., formation,
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platooning) using MATLAB, Python, or other simulation tools.
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= Evaluating communication efficiency and coordination performance through
simulation and ROS 2-based experimental validation..
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