Maize Disease Detection using Deep

Learning Models

Development of a lightweight model utilising ResNet VISUALISATIONS
and EfficientNet for maize disease detection.
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e Maize is a crucial crop for farmers in Ghana and West

Africa, serving as both a food source and an economic

backbone; however, farmers face significant challenges Seicfia 0.93 0.95

due to low yields caused by maize plant diseases. &1 e — |
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Figure 3: Visual representation of images from each
disease class
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e The main objective of this project is to develop a
lightweight model to facilitate early detection and F1 Score 0.98 0.95

classification of maize plant diseases.
e This project leverages advanced models such as Table 1: Model performance matrices
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using image data of maize plant leaf diseases.
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METHODOLOGY

e The dataset consists of images from six different classes:
one healthy class and five disease classes. A visual S e o3f X I G T T T
representation is shown in figure 3 and data distribution
in figure 4.

® During the Exploratory Data Analysis (EDA) process, data DISCUSSION
analysis, cleaning and preparation were conducted to
identify trends and gain insights into the distribution and
characteristics of the disease classes.
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Figure 2: ResNet and EfficientNet model accuracy

Figure 4:Images distributions across disease classes
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e Table 1 shows the precision, recall, and F1 score of both
models. The scores for both models are above 90%,
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Data Preprocessing Model Visualisation & indicating the models ability to distinguish between 2
& EDA Development Deployment disease classes and healthy leaves. E —
o e Figure 2 depicts the accuracy for ResNet and EfficientNet _ I
° Ad}/a}nced computer vision models, ResNetd and models. The ResNet model achieved an accuracy of maize_Lethal_Necrosis -
EfflClentI\!et4. Were develqped to ensure robustness and 98.44%, while the Efficient Net achieved an accuracy of a
accuracy in disease detection. 94.3% b -
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e Both models were subsequently integrated into the
application's backend, with the model showing the

highest confidence being used to display the detected e It can be observed from figure 5 and 6 that both models

disease. L , , , o performed exceptionally well, achieving a classification
e The application is built using Streamlit, leveraging its predicted labels

g , , T accuracy above 90%. : : :
capabilities to create dynamic and interactive interfaces. Figure 5: ResNet Confusion Matrix
Figure 1 below shows the architecture of the application. S Sl

® Both models F1 Score indicate that the class imbalance
does not affect model performance.
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Detection - : : The proposed model presents a promising solution to
I SpEoeg Image | | address the agricultural challenges faced by farmers in . .
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Future work: Model parameter optimisation using grid
search, and expansion to other diseases and plants need to
(Etsntay imagesk racicta Class explored. Additionally, both models can be used as feature

L Confidence and Remedy | . ] ) .

! o vectors to be fed into a Machine Learning Multi-class

Figure 1: Application Architecture model.
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Figure 6: EfficientNet Confusion Matrix
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