ActionWebs

Hybrid and Embedded Systems

. Blending physics-based models with data .
. Optimization-based inference for temporally evolving .

Boolean networks .
. Event-driven computation .
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Tasking Sensors

Development of sMAP .
Reachability-based method for tasking sensors .
Estimating time-varying sensor reception .
Sensor scheduling and placement .

Closing the Loop

Advances in robust model predictive control (MPC)
MPC with learning in the loop

Optimization of hybrid systems

Timing and event-driven computation [I]

Energy Efficient Buildings

Berkeley Retrofitted and Inexpensive HVAC Testbed
for Energy Efficiency (BRITE) [2]

Energy Efficient Air Transportation
NextGen Air Transportation as Sensing and ActionWeb of Aircraft

US. Flight Trajectories
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and Occupants ~

» Hierarchical structure with interacting layers
* Learning-based MPC [3] compensates for occupancy .
Surface Congestion Management: Pushback Rate Control [5]
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¢ Heating load computed using only temperature sensor
¢ 30-70% energy savings in experiments
¢ Framework for demand-response
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T Runway Planning [6]

Decentralized EnRoute Planning [7]
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* Integrate diverse sources of physical and
human generated information

* Interfaces sensors and legacy infrastructure

¢ Minimize individual decentralized costs
subject to central regulation rules

¢ |IT enables energy saving applications * Augment sources to meet efficiency goals « Solved using hybrid optimal control
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