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9.30 - 10.20 Cinzia Bernardeschi

Co-simulation and verification of a non-linear control system for
cogging torque reduction in brushless motors

This work aims at demonstrating the benefits of integrating co-simulation and formal verification in the standard design flow of a
brushless power drive system for precision robotic applications. A sufficient condition on controller gain for system stability is
derived from the system's mathematical model, including a control algorithm for the reduction of cogging torque.Then, using cosimulation and design space exploration, fine tuning of the controller gain parameters has been executed, exploiting the results
from the formal verification.

10.20 - 10.50 Anna Becchi

Revisiting Polyhedral Analysis for Hybrid Systems

Thanks to significant progress in the adopted implementation techniques, the recent years have witnessed a renewed interest in
the development of analysis tools based on the domain of convex polyhedra. In this paper we revisit the application of this abstract
domain to the case of reachability analysis for hybrid systems, focusing on the lesson learned during the development of the tool
PHAVerLite. In particular, we motivate the implementation of specialized versions of several well known abstract operators, as
well as the adoption of a heuristic technique (boxed polyhedra) for the handling of finite collections of polyhedra, showing their
impact on the efficiency of the analysis tool.

10.50 - 11.10

Coffee break

11.10 - 12.00 Tiziano Villa

Reachability Analysis of Nonlinear Hybrid Systems

This talk will provide an introduction to the problem of reachability analysis of nonlinear hybrid systems modeled by hybrid
automata. The software library Ariadne will be used as a reference tool for this presentation, and its current and upcoming
capabilities will be discussed.

12.00 - 12.50 Massimo Benerecetti Solving infinite games on graphs with Quasi-Dominions
The abstract notion of game has proved to be a useful metaphor in theoretical computer science. Several decision problems can,
indeed, be encoded as path-forming games on graph, where a player willing to achieve a certain goal, usually the verification of
some property, has to face an opponent whose aim is to pursue the exact opposite goal. Among the most prominent instances of
this connection are Parity and Mean-Payoff Games. These are two-player turn-based games played on directed graphs, whose
nodes are labeled with numerical values. The importance of these games stems from the numerous applications in system
verification. Finding efficient algorithms to solve these games in practice is widely acknowledged as a core problem in formal
verification, as it leads to efficient solutions of model-checking and synthesis problems. In this talk, novel solution techniques,
based on the notion of Quasi-Dominion, for both Parity Games and Mean-Payoff Games will be presented. The introduction of
Quasi-Dominions in the solution of these games can often reduce solution times of orders of magnitude compared to the state of
the art, suggesting that these approaches may be very effective in practical applications.
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