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Early Detection of Eggplant Pests
Based on the You Only Look
Once (YOLO) App for Precision
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Introduction

Eggplants are one of the most common market
gardening crops in Senegal, particularly in the Niayes
region of northwest Senegal and the Senegal River
Valley. They play a key role in food security and rural
employment, but they are highly exposed to several
pests such as Jassids (leafhoppers) and Tetranychus
(spider mites).

On most farms, phytosanitary diagnosis is based on
visual observation. This approach is often subjective
and late, which leads to inappropriate and delayed
interventions or even excessive use of pesticides.

To address the inherent shortcomings of visual
observation, we present an integrated decision-
support system delivered through a mobile application
based on artificial intelligence: You Only Look Once
(YOLO). Afield-ready application that enables early
detection of priority eggplant pests from leaf images,
combined with an estimation of the severity of attacks
and decision support recommendations.

Materials & methods

Image Collection

Leaf images (healthy and infested) were
captured at the UGB experimental farm using
a smartphone to reflect real field conditions.

Leaf : 582 images

Annotation

Images were manually labeled using CVAT,
identifying pests and visible symptoms to
create a YOLO-formatted dataset.

Data augmentation

Augmented : 6,276 images I
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¥ Preprocessing
Images were normalized and resized (768x768).
Data augmentation (rotation, flip, brightness adjustment) was
applied to improve model robustness and reduce class
imbalance.
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Model Training

Input Output
layer Deep Nueral Network  layers
An object detection architecture (YOLO 11 m)
was trained on a GPU via Colab.
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Results and application

Split Images Instances Precision(P) | Recall(R) mMAP50 mAP50-95
Validation 627 2220 0.95 0.71 0.81 0.65
Test 336 1406 0.91 0.82 0.88 0.78
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Objectives

« Early detection of priority eggplant pests from
leaf images;

« Estimate the level of severity of infestation
according to an agronomic scale;

« Provide recommendations adapted according to the
pest detected and the severity (integrated control);

« Deploy the solution in a hybrid mobile application
working online and offline.

Conclusion

This study demonstrates the feasibility of real-time
eggplant pest detection in field conditions using
YOLO1m, enriched with severity estimation and
decision-support recommendations. The hybrid
mobile deployment (online/offline) supports
continuous diagnosis even with limited connectivity,
enabling early warning and improved crop
protection practices.

Perspectives

« Expand the dataset across more seasons and
regions (more diverse field images);

« Strengthen the recommendation module with
additional validated integrated pest management
rules;

« Extend to other vegetable crops such as okra.




