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SpaceEx*: Filtered Oscillator**
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*G. Frehse et al, Spaceex: Scalable verification of hybrid systems. CAV 2011.
**https://ths.rwth-aachen.de/research/projects/hypro/filtered-oscillator/
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Falsification S-TaLiRo*

Initial Set

Unsafe Set

*Y. Annapureddy et al, S-TaLiRo: A Tool for Temporal Logic Falsification for Hybrid Systems. TACAS 2011.
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Reachable Set Computation

Represented using simulations and generalized star

The predicate P remains the same
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Simulation-equivalent Analysis
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MILP-based Framework
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SMT-based Framework

Soft constraints

Hard constraints
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Evaluation

 

Adaptive Cruise Control*

 

*A. Tiwari, Approximate reachability for linear systems. HSCC, 2003
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Adaptive Cruise Control*

    

*A. Tiwari, Approximate reachability for linear systems. HSCC, 2003

17



UNC-CS

Evaluation
 

18

*M. Goyal, P. S. Duggirala, Extracting counterexamples induced by safety violation in linear hybrid systems, Automatica, 07/2020
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• Use the artifacts from verification

• Search in the space of basis variables defining the initial set

• Longest counterexample may not be unique

• MILP-based framework is faster

• SMT-based formalism provides guarantees

Takeaways
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Future work

• Explore BDD-based optimization techniques

• Use various counterexamples in controller synthesis
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What to do!

The entire ‘unsafe’ reachable 

set

Randomly generated counterexample
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Evaluation*: HyLaa

*S. Bak and P. S. Duggirala, Hylaa: A tool for computing simulation-equivalent reachability for linear systems. HSCC 2017


