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Abstract 

Lawns, also known as turf, cover an estimated 128,000 square kilometers in North 

America and consume approximately 7 billion gallons of fresh water each day. 

Despite recent developments in irrigation control and sprinkler technology, state-

of-the-art irrigation systems are unable to consider localized water requirements 

across the irrigation system and deliver localized control, preventing efficient 

irrigation. Inspired by preliminary results in simulation, we introduce the wireless 

sensor/actuator irrigation node, allowing us to retrieve soil moisture data at a 

high granularity across the irrigated space for control decisions and system 

monitoring, as well as actuate each sprinkler independently allowing us to tailor 

irrigation efficiently in response to spatially heterogeneous water requirements, 

something no other system is capable of. We then introduce modeling 

techniques that allow us to predict future water movement through the space 

caused by runoff, leaching, and other effects, as well as predict future weather 

conditions that will affect the moisture in the system. These models are then used 

to find optimal scheduling for the distributed valves, minimizing system water 

consumption subject to the quality of service constraints to maintain high plant 

health. Finally, we show through extensive deployment side by side with state-of-

the-art control strategies that our proposed systems are capable of providing 

significant water savings while providing a higher quality of service to the turf 

compared to the baselines. Furthermore, we find that through clever system 

design we can achieve a robust wireless system that will run perpetually, virtually 

eliminating manual system configuration requirements, allowing us to bridge the 

technology gap to the end-user to vastly improve system adoptability. In this 

way, we demonstrate the feasibility of wireless sensor use in turf irrigation 

systems. 
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