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Abstract:

This talk is on analysis of a general class of autonomous multi-agent systems moving in formation, namely persistent
formations, based on a recently developed theoretical framework of graph rigidity and persistence. In a persistent formation,
the formation shape is maintained during any continuous motion via a set of constraints on each agent to keep its distances
from a pre-specified group of other neighboring agents constant. In the first part of the talk the general characteristics of
rigid and persistent graphs, their implications on the control of persistent formations and some operational criteria to check
the persistence of a given formation are reviewed. In the second part, acquisition and maintenance of the persistence of
certain types of autonomous formations are considered. Some common operations on persistent formations including
addition of new agents to the formation, closing ranks when an agent is lost, merging two or more formations, splitting a
formation into smaller formations are reviewed, and strategies for maintaining persistence during these operations are
presented. The third and final part is on the cohesive motion control of persistent autonomous formations, where the aim is
designing distributed control schemes for moving a given persistent formation with specified initial position and orientation
to arbitrary desired final position and orientation without deforming the shape of the formation during the motion.
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