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Topics of interest

e Robotics Swarms

Emergent Behavior

Trust in Swarms and Emergent Behavior

Security in multi-agent systems and swarms

Logistics for multi-agent systems and swarms

Artificial Intelligence for swarms and emergent behavior

Machine Learning for swarms and emergent behavior

Standards and Testbeds for Trust in Swarms and Emergent Behavior
Transparency in Emergent Behavior

Robust and/or Attritable Agents

We are accepting paper submissions for consideration related to the topics listed above. Full papers (up to 6
pages) and extended abstracts (up to 2 pages) will be accepted for consideration. Full papers may be accepted
for oral or poster presentations. Extended abstracts may be accepted for poster presentations.
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Objectives

Swarm systems are largely comprised of simple individual elements which are able to self-organize and
coordinate themselves in a decentralized manner. In particular, this field focuses on the collective behavior
which emerges from the local interaction between the elements of the swarm as well as with their environment.
Swarm Intelligence is more formally defined in literature as “the study of how large numbers of relatively
simple physically embodied agents can be designed such that a desired collective behavior emerges from the
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local interactions among agents and between the agents and the environment.” Swarm Intelligence is a highly
multi-disciplinary field, drawing from:

Biology: fish schools, starling flocks, bee swarms, ants, etc
Physics: particles, dynamic systems, complex adaptive systems, etc
Game theory
Artificial Intelligence / Machine Learning
Robotics: The main characteristics of a swarm robotics system are outlined in literature as the following:

o robots are autonomous;
robots are situated in the environment and can act to modify it;
robots’ sensing and communication capabilities are local;
robots do not have access to centralized control and/or to global knowledge;
robots cooperate to tackle a given task
A few major questions surrounding swarms and emergent behaviors, these are 1) how can you objectively
measure trust between two or more agents, 2) how to create an emergent behavior, 3) what are the appropriate
logistical methods to be used for robotic swarms in the field 4) how can we leverage artificial intelligence and
machine learning to create and define an emergent behavior, 5) what are the security issues specific to swarms
and emergent behaviors, and 6) are there standard testbeds or methodologies that should be shared by the
research community to advance a common understanding of swarms and emergent behavior.

O O O O

This workshop will feature handpicked experts in the pertaining fields to give lectures covering these topics.
This workshop will also accept paper submissions by researchers on this topic. Authors of the top papers will
have a chance to present their work via an oral presentation and/or a poster session. It is currently planned to
have a total of four to six invited speakers and up to five top paper presentations. The number of poster
presentations will depend on the quality of submitted documents. It is currently planned to have three of the
invited speakers and two top papers presented in the morning session followed by an independent lunch. The
afternoon session will start off with a fourth invited speaker and three more top paper presentations. Finally
there will be a 30 minute moderated discussion with the goal of answering the question “What is a Swarm”.
This session be followed by closing remarks. The workshop will be a synchronous in-person and virtual
workshop. The primary goals of this workshop are to continue the international dialog on swarm robotics and
emergent behavior research, encourage discussion across disciplines, and identify important future research
questions to advance the study of swarms and emergent behavior in robotics, autonomous systems, and artificial
intelligence. It will serve as an international extension to previous workshops held in the US and in
Japan/Virtually, which assisted in defining a forward-looking research agenda of interest to potential sponsors,
and fostered awareness and coordination across related research efforts (Atkinson, Friedland, & Lyons, 2012;
Gratch, Friedland, & Knott, 2015, Lofaro, Knott, Steckman, & Chen, 2020)

Intended audience

The intended audience for this workshop is international and U.S. based robotisists, computer scientists,
engineers, cognitive scientists, social scientists, and other professionals working in the fields of artificial
intelligence for swarms and multi-agent systems, human-swarm collaboration, human-swarm interaction,
autonomous multi-agent and swarming systems, legislation for Al/autonomous systems/robotics as it pertains to
multi-agent systems and swarms, and other similar fields. This topic is of particular interest due to the recent
movement from moving multi-agent/swarming autonomous systems out of the lab and into the real-world. This
includes but is not limited to delivery robots, teams of autonomous vehicles, and emergent systems.
Determining how to measure trust for emergent behaviors, and guiding how robotics, autonomous systems, and
Al agents effect humans is key to future success in the field, thus is a topic of interest for all of those involved.
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