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HARVEST: High-Performance Artificial Vision Framework for Expert Labeling using
Semi-Supervised Training

Abstract

Three valuable crop scouting use cases are to provide i) recommendations of optimum rate
and timing of nitrogen, ii) identifying plant disease incidence & severity followed by
recommending treatment options, and iii) predicting yield to inform a farmer’s grain
marketing activities. While these use cases appear to be within the capabilities of current
compute resources and deep learning algorithms, they still require significant effort,
resources, and time from end users to collect and label data, train DL models quickly and
with high-performance to classify such images. Furthermore, domain experts may lack the
technical knowledge to perform these steps. We take on this challenge and present a
HARVEST. HARVEST will facilitate the creation and deployment of end-to-end DL solutions

for any computer vision-based classification use case. HARVEST takes advantage of the High-
Performance MVAPICH MPI middleware for accelerating Semi-supervised model training on
modern CPU and GPU-enabled high-performance computing systems to significantly reduce
the data-labeling and model training bottlenecks. HARVEST also provides an interactive
interface and a simple pipeline requiring no prior DL or HPC experience to create and deploy
tailored DL solutions for different use cases.
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