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Results-to-date: Overall Objective: 

•Scalability of formal methods for synthesis of 

provably-correct controllers 

•Development of abstraction techniques that 

lift CPS design problem to synthesis problem 

on discrete state system 

•Combination of control and fault diagnosis to 

ensure resilience and adaptivity 

•Consideration of the distributed features of 

the system at synthesis step and at 

implementation step 
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• Synthesis 

 A uniform information-state-based 

approach: synthesis based on two-

player game; bipartite transition 

systems (BTS)  

 Properties Considered:  

      safety, opacity, diagnosability,   

      attractability, etc.  

 Two stages when solving game: first 

enforce IS-based property, then 

enforce non-blockingness 

 We leverage the IS-based approach 

to solve the sensor activation 

problem 

 Decentralized synthesis in progress 

  

Part of BTS 

• Abstraction 

 A general abstraction method for nonlinear systems 

via linearization and local reachable set over-

approximation  

 Quantifiable robustness margins to account for 

delays, uncertainties in the mo- 

      dels, imperfect measurement 

 Extension to networked setting 

      with abstraction graphs in progress 
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• Simulation model and Test bed 

  A university-scale test bed that captures some of the key 

features of an aircraft electric power system 

  Distributed sensing and control built on Robot Operating 

System (ROS) 
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