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Yield improvements from historical innovations have 
been depleted

(Grassini et al., 2013)(American Society for Engineering Education)



Emerging technologies are part of the solution

Proximal sensors generate large datasets which require complex cyberinfrastructure

Robots DronesCarts Phones

(Wall Street Journal, LemnaTec) (USDA) (DJI) (IITA)



New technologies bring new bottlenecks

Increasing data size Need for scalable frameworks



PhytoOracle provides a general-use framework
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PhytoOracle provides a general-use framework
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PhytoOracle enables reproducible science
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PhytoOracle leverages scalable processing
High performance computer

Benchmarking
Manager

Makeflow

Pre-processing

Post-processing

Plant clip

Post-processing

Post-processing

Plant clip

Plant clip

Sequential 
alignment

Output
Aboveground 

biomass

Workers

Worker 1
Worker 2

Worker 4
Worker 5

Worker n

Worker 3

Pre-processing

Pre-processing

+



PhytoOracle addresses three major concerns
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