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Unifying CPS Design Across Domains: Single Layer Graphical Modeling Sustainable CPS Designs

Motivation: Human Machine Interfaces

How to Make Cyber-Physical Power Grid Smart?

Smart Grid (Wikipedia)   Modernized electrical physical grid  Info., comm., and comp. tech.
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Problems 2:

Example
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Graphical Model Description  (Electric Power) Grid
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 Idea: Decompose the Network into Trees. 

Extension to Mesh Network

 A Belief Propagation (BP) (Prob. Estimation)
 Binary Variables

 Structure Information
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Scalable Estimation Algorithm for Tree Networks - Exact
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Scalable !!

 BP algorithm

3) Joint density of random variables 
 probabilistic states
 subject to the constraints 

 imposed by the physical law

5) Conduct state (of interest) marginalization (estimation)

4) Weighted Least Square (WLS)  Maximum a posteriori probability (MAP)

Probability Density Function

State NoiseMeasurement

 Can be done fast and distributedly !!

Improved AccuracyScalable
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Multi-disciplinary Education: 
 Connect Computer Science with Electrical Power Grids


