
Detecting the Invisible Enemy in 

Maize: Machine Learning 

Classification of Fall Armyworm 

Damage in Maize SAR and reflectance features could 

be used to distinguishing FAW-

infestation across maize growing 

stages. By integrating SAR and 

optical datasets and applying 

supervised machine-learning 

algorithms further enhances FAW 

classification

Background

• Maize production faces threats from climate change, soil salinity, 

poor structure, diseases, and pests.

• A major global threat is the rapid spread of Fall Armyworm 

(FAW), causing yield losses of 21–54% and annual economic 

losses of US $74.5–185.5 million.

• Earth observation data supports fast, targeted FAW 

management through spatial monitoring and surveillance.

• Sentinel-1's SAR ensures cloud-free monitoring, while Sentinel-

2’s high-resolution imagery and machine learning enable 

detailed crop health analysis.
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Fig 1: (A) The most common features used for the 

identification of FAW and (B) Structural damage caused by 

FAW on maize crops.  

• Using Sentinel-1 and Sentinel-2 data to map FAW in maize 

shows strong potential for broader application in other regions. 

• By combining satellite imagery with RF and SVM Supervised 

machine learning classifications, FAW infestations were 

effectively detected.

• Transferability may vary with climate, crop management, and 

pest dynamics.
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Fig 3:  Box plots representing variations in σVHo/ σVVo for the four 

different maize growth phases for the three classes of FAW 

infestation
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Phase Infestatio

n Class 1

Infestation 

Class 2

σVH
o σVV

o σVH
o/ 

σVV
o

p-value

V9 No 

Infestation 

Moderate 

Infestation 

0.041 0.309 0.029

Moderate 

Infestation 

Severe 

Infestation 

0.374 0.619 0.457

No 

Infestation 

Severe 

Infestation 

0.187 0.640 0.012

V12 No 

Infestation 

Moderate 

Infestation 

<0.01 <0.01 0.585

Moderate 

Infestation 

Severe 

Infestation 

0.160 <0.01 <0.01

No 

Infestation 

Severe 

Infestation 

<0.01 0.010 <0.01

Silking No 

Infestation 

Moderate 

Infestation 

0.066 <0.01 0.735

Moderate 

Infestation 

Severe 

Infestation 

0.098 <0.01 <0.01

No 

Infestation 

Severe 

Infestation 

0.034 0.660 <0.01

Maturing No 

Infestation 

Moderate 

Infestation 

0.010 0.107 0.288

Moderate 

Infestation 

Severe 

Infestation 

0.010 0.535 <0.01

No 

Infestation 

Severe 

Infestation 

0.060 0.160 <0.01

Results

Fig. 2: Flowchart shows the steps that were followed in this study. *C1-

C5 refers to the 5 different input datasets (combinations) used in the 

study 

Table 1: Kruskal-Wallis Dunn's post-hoc test for significant differences 

in σVHo, σVVo and σVHo/σVVo across infestation classes from the. 

p<0.05 in bold.

Fig.4: FI-Score heatmap by model and phase
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