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Background

ÅAgricultural sustainability requires efficient use of resources (water, 
fertilizer, pesticide) to reduce impact on the environment

ÅTraditional methods to monitor plant growth is destructive, labor-
intensive, time-consuming, and cannot cover spatio-temporal 
variability

ÅUsing AI-driven techniques could build robust models that predict 
crop growth and yield using sensor-based data, which will provide 
precise information about resource application, and avoid excessive 
use that results in environmental degradation







Use Hyperspectral Imaging to Predict 
Potato Aboveground and 

Underground Traits 



Plants have Unique Spectral Signatures

Atmospheric effect on radiation measured by 
remote sensors
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Spectral signature and plant traits

ÅSpectral ς biological relationship

ÅVisible-to-near infrared (VNIR)
ÅChlorophyll activity and canopy 

density

ÅShort wave infrared (SWIR)
ÅWater content

ÅBiomass

Curran (1989)



Experimental Design
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Russet Burbank, Rate 3, 
Block 3, 2020

Soraya, Rate 1,  
Block 2, 2021

ÅTwo growing seasons 2020, 2021

ÅRusset Burbank (RB) and Soraya 
(S)

ÅFour nitrogen rates + four blocks
ÅVaried amount + timing

ÅSampling occurred weekly from 
late June to August
ÅPetiole, whole leaf, vine, and tuber 

N
ÅLAI, specific gravity, yield

ÅHarvested in Mid-September
ÅYield, N removal, specific gravity



Experimental Design ς Imaging & Modeling

Image Collection
Image Correction 

Process
Extraction of HS 
Data from Pixels

Pixels are 
Averaged by Plot

Compare Ground 
Truthing Data 
with HS Data

PLSR Modeling

Evaluate Models
(R2, RMSE)

1 2 3

4 5 6

7



Imagery and Ground Truthing Timeline
In-Season Predictions
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Imagery and Ground Truthing Timeline
At-Harvest Predictions
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In-Season Trait Predictions (Full Spectrum)
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In-Season 
Trait 

Predictions 
(AGB)
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In-Season 
Trait 

Predictions 
(BGB)

Introduction                      Agronomy                      Modeling                     Conclusions



At-Harvest Trait Predictions
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At-Harvest 
Trait 

Predictions
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Conclusions

ÅMulti -year and multi-growth stage PLSR models provided 
moderate to accurate predictions of both aboveground and 
underground potato traits using hyperspectral imagery
ÅIn-season N status and yield

ÅAt-harvest yield and quality
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Using a multi-year dataset to test 
different ML inputs for predicting 

potato response to nitrogen
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Study design: 5 N rates, 4 varieties, 4 replications, 
2018 ς 2020
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