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Agriculture is a vital sector that plays a critical role in ensuring global food security, supporting economic
development, and promoting environmental sustainability. Sustainable agriculturc is an essential approach
that aims to address the challenges posed by conventional farming practices and ensure the long-term
viability of our food production systems. Crop leaf discases significantly threaten agricultural productivity
and food security worldwide. Early and accurate detection of these diseases is crucial for effective discase
management and prevention. Tomatoes and potatoes are the most sensitive and consumable vegetables
worldwide, This research introduces efficient methods for leaf disease segmentation and classification.
Crop leaf image quality is enhanced through pre-processing techniques, including contrast enhancement
- (CLAHE), Gaussian-filtering, -and unsharp masking. A novel ERBFNN is employed for segmentation,
optimized using the MSFO algorithm, and its performance is compared against RG, FCM, and traditional
RBFNN models, Handcrafted texture features are extracted to enhance classification accuracy,

A novel ADNN model integrates these features with a hybrid optimized LSTM-CNN approach, where
LSTM weights are optimized using the ARDO algorithm. The ADNN model outperforms existing method
such as CNN, LSTM, hybrid LSTM-CNN, ResNet50, and MobileNet by achieving 98.01% accuracy for
Tomato leaf diseases and 98% for Potato leaf diseases. Tested on real-time tomato leaf images, this
methodology shows robust and accurate classification across ten classes, outperforming benchmark
models. Thus, this approach is highly effective for real-time leaf disease classification.
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