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▪ Agriculture is the foundation of 

the food system.

▪ Agriculture is a major contributor 

to the global economy.

▪ The global human population is 

projected to reach 9.7 billion by 

2050 and 10.9 billion by 2100.

▪ Ensured Food security and food 

safety.

Why This Matters
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▪ Impact on crop yield.

▪ Economic consequences.

▪ Food security concerns.

▪ Environmental impact.

▪ Need for early detection and management ACPS.

▪ Quantification for better decision making.

Why This Matters



412/6/2023
Stimator

Related Works

Work Factors considered Remark

Mitra et al. Proportion of area damaged by climate. Does not consider spatial spread.

Parikh et al. Percentage of area affected by disease. Does not consider spatial spread.

Jamadar et al. Area occupied by lesion due to disease. Does not consider spatial spread.

Ratnasari et al. Area covered by spots due to diseased. Does not consider spatial spread.

Divyanth et al. Percentage of area occupied by diseased 

segments.

Does not consider spatial spread.

Stimator Percentage of area affected by disease and 

its spatial spread.

Considers spatial spread for 

effective estimation.
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▪ Spatial spread must be included in estimating the severity of the 

disease.

Problem Statement

Farmland

Infected part

(a) Disease confined to a corner. (b) Disease spread throughout farmland.



612/6/2023
Stimator

▪ Harmonic mean of percentage 

of damaged area and 

percentage of area the disease 

has spread.

Proposed Solution
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✓ Stimator considers the area affected by disease and its 

spatial spread to effectively estimate is severity.

✓ The Proposed method represents data of the diseased 

locations as a graph to capture their spatial relationship.

✓ The severity measure proposed is robust and is not 

affected by single extreme values.

✓ It introduces a GNN based method to measure the 

percentage of the area the disease has spread to for 

estimating the severity.

Novel Contributions
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Introduction to Graph Neural Networks
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Introduction to Graph Classification
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Working of Stimator
Start

Data/Image of farmland with 

diseased locations segmented is 

loaded

Data/Image is processed to detect segments

Each segment is represented as a node in 

the graph

The area of the segment is added as a node 

feature
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Weighted edges are added between nodes in 

near proximity with weights proportional to 

the distance between the nodes
Stop

Percentage of total area of damage is 

computed by summing areas of all segments
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Harmonic mean of both the percentages is 

computed  to estimate severity.

Percentage of area the disease has spread to 

is computed by passing feature matrix 

through neural network 

Adjacency Matrix and Feature Matrix of 

graph are generated

Message passing is performed to learn 

neighbors and update feature matrix
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Working of Stimator

Infected part

Estimated spread

Farmland

(a) Right next to each other (b)Within near proximity (C) Far apart from each other

▪ The area of the segment is added as a node feature.

▪ Weighted edges are added between nodes in near proximity with 

weights proportional to the distance between the nodes.

▪ Spread at node u =Σ(hu,Σ({hv×W(uv) : v ∈ N(u)}))
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Implementation and Results

(a) Graph creation (a) Neural network model

▪ The GNN solution proposed has been experimentally validated on a data set 

from Kaggle which contains images of apple leaves with diseased parts of 

the leaf annotated.

▪ But in real-time, images of farmland will be used.

▪ The solution was developed in Python using NetworkX and Keras libraries.
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Implementation and Results

(a) Inputted Image 1 (b) Graph representation of inputted Image 1
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Implementation and Results

(a) Information related to graph generated from Image 1
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Implementation and Results

(a) Graph representation of Image 1 after message passing

(b) Estimated severity of Image 1
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Implementation and Results

(a) Inputted Image 2 (b) Graph representation of Image 2 after message passing

(c) Estimated severity of Image 2 



Conclusion and Future Work
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• This article presented a novel method to efficiently estimate the 

severity of disease in farmland considering the spatial spread of 

the disease for better resource planning.

• It can perform spatial analysis on existing conditions but cannot 

predict the further spread of the disease. 

• Development of an A-CPS with the help of IoAT solutions that can 

efficiently predict areas that can be affected subsequently and 

propose efficient routes for sprayers to effectively manage the 

disease can be sought for future research

Stimator
12/6/2023
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