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Potato Virus Y

Ẇ PVY is considered as one of the most 

damaging and challenging plant 

pathogens affecting potato crops 

worldwide [1]

Ẇ Reduce yield up to 70% [2]

Ẇ Infected tubers are not suitable for 

marketing, which poses a huge 

financial implication for the industry.
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Common Strains of PVY

PVYO

Results in mild tuber 

damage and does not cause 

leaf necrosis

PVYN

Results in leaf necrosis and 

mild or even no damage to 

the tubers

PVYNTN

Induce potato tuber 

necrotic ringspot disease 

(PTNRD).
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PVY Symptoms

Necrotic Rings

Mosaic

PVYO causes mosaic symptoms on the 

leaves [3]

Necrotic rings symptoms on tubers. [4]

Necrotic Spots

PVYN cause necrotic symptoms on leaves
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Current Methods

ǒ Inspect the field regularly

ǒ Systemic and foliar insecticides can be 

used to prevent aphid feeding

ǒ Roguing - Remove infected plants

Prevention & Control

The tedious process of roguing can be 

automated using computer vision and deep 

learning algorithms.

Unavailability of trained rougers.
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Testing Machine 
Learning Models on 
Greenhouse Data
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Greenhouse Dataset

Control PVYO PVYN PVYNTN
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Dataset Split Strategy

ǒ Training Data (80%): The largest portion of the dataset was used to 

develop deep learning model

ǒ Validation Data (10%): This subset is crucial for tuning the model's 

parameters and preventing overfitting. 

ǒ Testing Data (10%): Independent from training, this set is used to 

evaluate the final modelôs performance.
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Dataset Split (Greenhouse Images)

Healthy Infected Total

Training Dataset (80%) 384 536 920

Validation Dataset

(10%)
48 67 115

Test Dataset

(10%)
48 67 115
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PVY Classification Flowchart
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Neural Network
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ǒ ResNet-50, is a deep neural network 

comprising 50 layers. It's designed for 

image recognition and classification tasks.

ǒ Key Feature - Skip Connections, allow the 

network to skip one or more layers, helping 

in efficient training of deep networks.

ǒ Performance Excellence, known for its 

high accuracy and efficiency, a top 

performer in major image recognition 

challenges.



Model Training (Test Case # 1 - 4 Classes)

ǒ Trained on the images 

dataset with 4 classes 

(Control, PVY-N, PVY-

NTN, PVY-O).

ǒ The trained model gave an 

accuracy of 65% for 

classifying healthy plants 

and strains of the PVY virus 

(4 classes).
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Model Training (Test Case # 2 - 2 Classes)

ǒ Trained on the images dataset 

with 2 classes (Control and 

Infected).

ǒ The trained model gives an 

accuracy of 85% for classifying 

healthy and infected plants (2 

classes).
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ML Model Predictions ïTest Case # 2

Model performed with an 

accuracy of 84%.

14

Ground Truth

Predicted

Healthy       Infected Total

Healthy 17 3 20

Infected 9 48 57

Total 26 51 77

Accuracy (TP + TN) / (TP + TN + FP + FN)

(17 +48) / 77 = 0.84

Error rate 1 - 0.84 = 0.16



AgriScout

Robot
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AgriScout Robot - CAD Design
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AgriScout Robot - Chassis Design
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Integrating Electronic Components
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Testing Electronic Modules
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Camera Boom ïVision System for PVY 
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Features of AgriScout Robot

Electric

Eco-friendly and cost-

efficient energy usage

Machine 

Vision

High-resolution 

imaging for plant health 

assessment.

Autonomous

Self-operating 

requiring minimal 

human intervention.

RTK GPS
Precise navigation and 

mapping capabilities for 

efficient field coverage.
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Image/Video Acquisition
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Image/Video Acquisition
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Over 80,000 

images and 

videos

Over 9,000 

images were 

labelled
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Field Dataset ïPVY Scouting

PVY Infected Healthy
27



PVY Infected Healthy 28

Field Dataset ïPVY Scouting



Training Dataset (Field Images)

Healthy Infected Total

Training Dataset 

(80%)
5600 1600 7200

Validation Dataset

(10%)
700 200 900

Test Dataset

(10%)
700 200 900
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Model Development - Training

ǒ Trained on the images 

dataset with 2 classes 

(Healthy/Infected).

ǒ The trained model gives 

an accuracy of 75% for 

classifying healthy and 

PVY virus infected 

plants.
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Challenges

On a sunny day, PVY symptoms are less noticeable compared to a 

cloudy day.
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