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Challenge: 
• Our buildings are 
broken…expensive, bad for 
the environment, low 
satisfaction
• Crisis conditions (COVID-
19) impact physical-human 
interactions 

Solution: 
• CPS control paradigm that 
encompasses building   
occupants

• Two-way relationships that    
link building systems and 
occupant dynamics to reduce 
energy and enhance comfort

• Digital Twins that capture multi-
dimentionalities of interactions

Scientific Impact: 
• New integrated CPS farmeworks
and models for linking spatial, 
energy, social and behavior data

• Global building occupant 
behavior database 

• Fast human-in-the-loop control 
systems

Broader Impact: 
• Reduce energy + emissions of 
building sector
• Enhance occupant satisfaction 
+ productivity + health
• Engage participating subjects, 
students, facilities and start-ups 
locally,  nationaly, and 
internationally
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