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Scientific	Impact	
• Bridge	Three	Fields:	RF-based	Sensing,	
Robotic	SLAM,	and	Full-Duplex

• Hardware-Software	Innovations:
– New	Communication	Relays	for	CPS
– New	Localization	&	Sensing	Algorithms

Goal:	Scale	CPS	to	
Billions	of	Battery-Free	

Sensors

Broader	Impact
• Solve	Multi-Billion	Dollar	Challenges	
(Shrinkage,	Inventory,	Misplaced	Items)

• Increased	National	Security	
• Videos	&	Media	Outreach,	
Publications,	Industry	Collaborations

Challenges
• Ultra-Low	Power	⇒
Limited		
Communication	Range

• Interference	from	
Thousands	of	Sensors

• Need	High	Localization	
Accuracy

Drone with Relay

Passive Sensor
Reader

Solution	&	Impact
Idea:	Drones	as	Relays	for	sensing,	communication	&	localization

Initial Prototype
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