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Controllability of large scale networks
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Problem formulation
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A controllability metric
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Conditions ensuring low controllability
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US electric grid

Conditions ensuring low controllability
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Example: consensus with circle graph
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High controllability and controllers 
positioning
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High controllability and controllers 
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High controllability and controllers 
positioning
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High controllability and controllers 
positioning
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High controllability and controllers 
positioning
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Examples
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Conclusions
Similar results for observability

For controllability we need to control a fixed fraction of nodes

The decoupled control strategy works well for graph that are partitionable

The decoupled control strategy admits a decoupled control synthesis

Random positioning works pretty well

Phase transition can be noticed (critical fraction of controlled nodes)

There are a lot of open problems:

Controllability of random and of structured graphs

Performance of random positioning

Phase transition

Different metrics
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Thank you
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