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Abstract: Swarm robotics studies how large groups of relatively simple robots can work together, 

coordinate their actions, and adapt to changing conditions through local interactions rather than 
central control. The field is currently developing rapidly, and swarm-based systems are increasingly 
moving from controlled laboratory settings toward real-world applications. It is an exciting time, full 
of promise and uncertainty. We have no idea what we are capable of, and therefore, we cannot 
know what we will become. In this talk, I will present an accessible overview of swarm robotics 
through the lens of current research in my group. After introducing core ideas and design principles, 
I will briefly discuss teams of small autonomous sailboats as a concrete example of how swarm 
concepts can be implemented in physical systems operating in dynamic environments. I will then 
focus on two recent research directions. The first examines how task specialization can emerge 
through evolutionary optimization in robot swarms, and why such specialization is not only a matter 
of performance but also of training effort and system size. The second takes a more theoretical 
perspective and addresses how robots can be allocated to tasks offline when collective performance 
scales nonlinearly, and in some cases even decreases, as more robots are added. 
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