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Abstract: Leaf diseases pose a serious difficulty challenge in the management of mango growers and may cause significant yield
loss if diagnosis is delayed. In this paper, we describe a novel deep learning-based approach for the classification of diseases in
mango leaves using images. The method proposed takes advantage of a pretrained MobileNetV2 model to predict whether a leaf
image is healthy or belongs to one of its diseased classes, including Anthracnose, Bacterial Canker, Powdery Mildew Cutting
Weevil (Die Back), Gall Midge and Sooty Mould. In addition to detecting diseases, it provides treatment suggestions and general
tips for leaf care, such as organic solutions. High-risk periods for disease spread are continuously analyzed, and alerts are
generated based on prevailing weather conditions. System supports multiple languages (Marathi,English and Hindi) which
makes the user interface Farmer Friendly; increase usability in different regions, this will contribute for early diagnosis
improved crop management.
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I. INTRODUCTION

Cultivation of mango is a major agricultural industry in many parts of the India, producing around 25-30 million tones each year.
However mango plants are frequently affected by leaf diseases such as Anthracnose, Bacterial Canker, Powdery Mildew, Cutting
Weevil, Die Back, Gall Midge, and Sooty Mould. If these diseases are left untreated,then it will affect both quantity and quality of
crop yield. The conventional way of diagnosing diseases is based on visual assessment by farmers or agronomy specialists, which
can be slow and expensive as well as inaccurate in some cases. In rural areas, the limited access to expert guidance and lack of
technical knowledge leads to difficulty of early leaf disease identification. So there is a higher demand for such systems which helps
farmers to detect mango leaf diseases in the early stage and save their crops. With the growing use of artificial intelligence and deep
learning techniques, crop diseases can now be identified using leaf images. Deep learning model such as CNN can able to analyze
leaf images by learning visual features such as colour, texture patterns and shape differences. In this project MobileNetVV2 model is
used to classify the mango leaf images such as healthy or diseased. According to this, transfer learning is a method that improves the
accuracy of future models while reducing computational cost which would in turn be one of the prerequisites for deploying such
system in real-world. Along with the disease identification the system gives treatment recommendations and provides disease risk
alerts by analyzing real time weather alerts. Temperature,humidity and rainfall variation are the key factors in spread of plant
diseases at large, continuous weather monitoring can help to predict high risk conditions. To cater farmers from various regions to
use the system comfortably, one of the application helps has multilingual support( e.g., Marathi, Hindi and English).A simple user
interface developed using streamlit allows users to upload mango leaf images, view disease results and access treatment
recommendations, organic and chemical alternatives, general leaf care tips easily. This system assists in recognizing mango diseases
and tells about how to treat these diseases as well by blending advanced technology with traditional farming methods, integrating
deep learning, climate analysis and user interface.

Il. MOTIVATION AND PROBLEM STATEMENT

Mango leaf diseases such as Anthracnose, Bacterial Canker, Cutting Weevil, Die Back, Gall Midge, Powdery Mildew, Sooty Mould
impacts mango leaves heavily. It poses a great threat to mango cultivation which subsequently influence the yield quality as well as
quantity. Classical methods for identification relying on a specialist visual inspection and are expensive, demanding too many hours
in rural area. Recent advances in deep learning and image recognition have made it possible to assist the disease identification
process through leaf images.The system used MobileNetVV2 model for effectively recognizing mango leaf maladies by checking the
visual traits like colour, texture and patterns existing on the leaf to classify it into diseased and healthy leaves. It has one more useful
Information as it recommends the treatment, organic and chemical sources to prevent these crops from different kinds of diseases.
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It is even combined with weather based notifications which help farmers to keep the distance from disease hazard their crops reflect
on temperature and humidity patterns. Farmers can detect any diseases, prevent them and finally increase crop productivity using
this intelligent and user friendlyplatform.

1. LITERATURE REVIEW

Recent studies have shown that deep learning techniques play a significant role in mango leaf disease detection. A lightweight
Vision Transformer (ViT)-based model has been proposed for smart agriculture, which uses transfer learning and data augmentation
to achieve high accuracy with low computational cost, making it suitable for real-time applications. Several researchers have also
developed CNN-based models for image-based disease classification, demonstrating strong performance in identifying different
types of mango leaf diseases. Real-time systems using convolutional neural networks further highlight the practical applicability of
deep learning in agricultural environments by providing fast and accurate results. In addition, studies on weather-based machine
learning models emphasize the importance of environmental factors such as temperature and humidity in disease spread, suggesting
the integration of detection systems with weather alerts and treatment recommendations. Comparative analyses between CNN and
Vision Transformer models indicate that transformer-based approaches can achieve higher accuracy, while traditional CNN
architectures remain effective in capturing visual features. Other approaches, including feed-forward neural networks with hybrid
feature selection, have also improved early disease detection accuracy. Moreover, models like LeafNet and MobileNetV2
demonstrate that lightweight deep learning architectures can achieve high performance with reduced computational requirements.
Overall, these studies confirm that deep learning-based approaches are highly effective for accurate, efficient, and practical mango
leaf disease detection and management systems.

V. PROPOSED SYSTEM
A. Architecture Overview
The proposed system helps to find mango leaf diseases automatically using Al. It also provides treatment ideas and weather based
alerts to help farmers take care of their crops. This system is able to conduct inspection of diseases in less time and easier than
previous methods where leaves had to be checked by observing them.
MobileNetV2 a deep learning model trained to recognize healthy or diseased mango leaf(The diseases are Anthracnose, Bacterial
Canker, Cutting Weevil, Die Back, Gall Midge, Powdery Mildew and Sooty Mould) is the core of this complete system.
When the user uploads image of mango leaf, it scans and identify about the disease. After finding the disease it also provides with
treatment and prevention.When the user uploads the picture of mango leaf the system analyses the image and detect the disease.
The system takes real-time weather data and provides alerts of disease risk. The weather data helps farmers take precautionary
measures before a disease proliferates, because the speed at which diseases spread depends on factors like humidity, rain and
temperature.

B. Workflow Diagram

Proposed System Architecture

Fig. 1. Workflow diagram of the proposed system
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V. METHODOLGY

The proposed methodology is used for disease detection in mango leaves using deep learning with weather data and user-friendly
interface. In the first proceed, images of mango leaves are collected for performing the detection process. These consist of healthy
leaves as well a diseased ones such as anthracnose, bacterial spot and powdery mildew. Images are cleaned and resized such that the
model can understand it easily. It helps the model to more accurately learn and generate results from data. The detection is done by
using a deep learning model, MobileNetV2, with the image data collected previously to train and learn to differentiate healthy
leaves from infected ones. After training, the model is able to determine whether a new leaf image is healthy or affected by a disease.
The images are cleaned and resized prior to modeling so that the model will function correctly. Moreover,this helps to increase
accuracy. MobileNetV2 being used for classifying. So, the collected pictures are used to train it in order to teach how healthy and ill
leaves appear. The system is easy to use and has a simple screen made using Strealit. This system also uses live weather data
(temperature, rain and humidity) to caution about the possibility of spread of disease.Farmers are notified by sensors the way high
humidity and rainfall creates conditions suitable for an infection outbreak. This approach assists farmers in early-detection of leaf
diseases and offering them guidance to safeguard their crops, thus enhancing the production yield of mangoes.

System Overview
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Fig. 1. Workflow diagram of system overview

VI. EXPECTED OUTCOME
The proposed deep learning—based mango leaf disease identification and management system aims to improve the early detection
and diagnosis of common mango leaf diseases such as like Anthracnose, Bacterial Canker, Powdery Mildew, Cutting Weevil, Die
Back, Gall Midge and Sooty Mould.The system classifies healthy and diseased mango leaves using a trained MobileNet V2 CNN
model consequently it decreases the involvement of labour work and expert supervision for deep analysis. Already, computers can
predict diseases based on the consistent appearance of leaves as their texture and color change in response to diseases.
Disease prediction not only identifies what is ailing the crop but also in what way best to react, from that which is the best course of
treatment to what prevention measures may be put in place. These in depth analyses will allow farmers to do timely interventions
which in turn will see to it that there is large scale reduction in crop damage and yield loss within our agricultural systems.
The module will be augmented with real-time weather data, which will provide alerts for the probability of a disease depending on
its relationship with climate.Throughanalyzing temperature, humidity, and rainfall parameters the system can tell in which year it is
conducive to disease spread which helps in crop management.The multilingual support feature helps to improve system accessibility
and usability across various diverse regions which enables the farmers to interact with the application in their preferred language.
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This design helps practical usage among farmers and makes the system user friendly.The goal is to create an understandable system
for farmers that draws on weather analysis; deep learning, a form of artificial intelligence; and a library of available treatments. This
system we have developed is in many languages and we have designed it to support farmers in the implementation of very precise
disease management strategies for mango crops.The system is used to improve crop health which in turn increases productivity,
reduces economic losses and also promotes smart and sustainable agricultural practices.

VII. CONCLUSION
The system delivers an intelligent method for the identification of the mango leaf diseases using a deep learning model. In this work
we look at the identification of healthy and sick leaves via use of MobileNetVV2.The system not only identifies the leaf diseases but
it also gives treatment recommendations, organic solutions and general leaf care tips. The integration of real time weather analysis
along with the multilingual support in languages such as Marathi, Hindi and English makes the user interface
farmer- friendly.
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