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Grant/Contract Title: Reconfigurable Algorithms for High Performance and 
Robust Autonomy in Complex Networks 
Grant/Contract Number: FA9550-16-1-0015 
 
Start period 10/15/2017 
End 10/14/2018 
 
Annual Accomplishments: 
 
During this final review period, our most exciting contributions have been 
on the development of a set of tools to study coordination, synchronization, 
and estimation in hybrid dynamical systems, and the design of distributed 
robust hybrid algorithms for multi-agent systems with performance 
guarantees.  The set of tools developed consists of sufficient conditions for 
asymptotic properties to assure that variables of all of the agents 
synchronize, globally and with robustness, even when Zeno behavior is 
present.  We introduced a notion for hybrid systems that is convenient for 
the characterization of the limit of solutions in networked systems. Under 
the name pointwise asymptotic stability, it is a property of a set of equilibria 
in a hybrid system where every equilibrium is Lyapunov stable and solutions 
from near the equilibria converge to some equilibrium. Sufficient conditions, 
relying on set-valued Lyapunov functions with strict or weak decrease, on 
invariance arguments, or on standard Lyapunov functions that also limit the 
lengths of solutions, were developed. Structural properties of sets of 
solutions to a hybrid system, of reachable sets, and of limits of solutions 
were investigated in the presence of a pointwise asymptotically stable set of 
equilibria, and also under further uniform Zeno assumptions. Many of these 
results were also extended to the case of partial pointwise asymptotic 
stability, which allows for just a portion of the state to converge only. The 
results were then used to extend Zeno solutions to hybrid systems beyond 
their Zeno times, in a way preserving reasonable dependence of solutions on 
initial conditions and enabling the analysis of convergence of extended 
solutions to a compact attractor.   This constitutes the first result that 
guarantees robustness beyond Zeno in the literature of hybrid systems, 
which we were able to illustrate in several coordination, synchronization, 
and estimation problems involving multiple agents.  During this period, our 
work on these topics and other hybrid control results appeared in multiple 
book chapters and journals, and were presented at several conferences, and 
during a PhD course on hybrid systems in Italy, Bologna. My book with 
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Princeton University Press is about to be published, which will include many 
of these and other results from this project. 
 
Archival publications: 
 
See attached. 
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