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Abstract: In this talk, I will introduce a “Microwave Farms” concept for precision agriculture driven by 

Signals of Opportunity (SoOp) and received by smartphones deployed on small drones. In broad terms, 

“Microwave Farms” opportunistically reutilizes any anthropogenic signals for remote sensing, which are not 

normally intended for remote sensing. SoOp instruments do not require any spectrum approvals, high-gain 

directional antennas or onboard transmitters. By using small drones, SoOp can provide measurements that 

are sensitive to soil moisture up to the root-zone and water content of dense vegetation at high spatial 

resolutions. First, I will introduce ongoing research examples on the application of the SoOp Coherent 

Bistatic (SCoBi) Scattering Model and its Simulator to (1) L-band Global Navigation Satellite System 

(GNSS) signals as they are an excellent example of a widely available system, and (2) military geostationary 

communication satellite signals at P-bands, as they can interact deeper into the ground. Finally, I will 

highlight the ongoing experimental efforts to demonstrate how smartphones can be turned into a “bistatic 

passive radar” through reception of the ambient reflected GPS signals by their internal antennas and GPS 

chipsets to perform microwave remote sensing of water in soil. These efforts will help build a future where 

most farmer will have several low-cost drones that provide remote sensing data streams using smartphones 

as comprehensive computing and microwave remote sensing units that will optimize water utilization. 
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