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Collective exploration and understanding of an unknown environment re-
mains an ongoing challenge in swarm robotics. Constructing rich descriptions of
the environment is often made difficult by the models’ reliance on simple, non-
semantic signals and their cognitive simplicity [1]. This problem is further ag-
gravated when humans interact with swarms in the environment: human sources
represent dynamic pieces of information appearing and disappearing as time
passes, as humans may dynamically leave and join the scene or generate novel
pieces of information dynamically [4].

To overcome these issues, we propose to integrate Large Language Models
(LLMs) in the control loop of the agents. Agents move independently through
the environment. They start out without any prior knowledge, i.e. their summary
or Knowledge Base is empty. As an agent encounters either another agent or a
third party actor, e.g. a human interlocutor, it receives the information that
interlocutor possesses. The LLM integrates the received information into the
existing knowledge base while respecting a maximum size of the Knowledge Base
(250 tokens) [3]. Once the Knowledge Base is updated, it shares the contents with
other agents in its vicinity.
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To measure the success of our framework, we use Coverage Score as our
metric, where σ represents the agent summary, C the ground truth description
of the entire environment, n the number of claims in C, and ℓ̂j,i is the entailment
decision per claim.
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Entailment can be defined as one sentence implying the other [2]. In our
case, this means that at least one sentence in the Knowledge Base constitutes a
premise that unambiguously entails a piece of information in the ground truth.

(a) with re-emission (b) without re-emission

In our experiments, 10 agents perform a random walk in a 2D bounded arena
without any prior knowledge. Any knowledge they gain about the environment
has to come either from an informant or another agent. We consider two sce-
narios: 1) individual learning only, 2) individual and social learning. In the first
case, the agents don’t share information with other members of the swarm, only
with the informants. In the second case, they communicate with both the third
party actors and other swarm agents.

Our preliminary results show that both individual agents and social learners
are able to capture the entire information in the environment given enough time
as long as the information is presented repeatedly. When there is no re-emission,
i.e. information is presented once and when it disappears, it is lost forever, neither
condition achieves full coverage. However, social learner perform much better as
chances of encountering the information in time are much higher. Those who have
missed it can learn about it from others. These results demonstrate the potential
of our framework for information aggregation in dynamic environments, making
this an interesting direction for future work.
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