IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 13 Issue: Il Month of publication: March 2025

DOIl: https://doi.org/10.22214/ijraset.2025.68017

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue 111 Mar 2025- Available at www.ijraset.com

Automatic Pesticide Suggestion by Detecting the
Plant Leaf Diseases

Prof. R.A. Nikam', Namrata Bandrupe?, Vaishanvi Shamod®, Swapnali Hirole*
Information Technology Department of Anantrao Pawar College of Engineering and Research, Parvati, Pune. Savitribai Phule
Pune University.

Abstract: Agricultural productivity is significantly impacted by leaf diseases, which can lead to large economic losses. Common
methods of disease identification and pesticide selection rely heavily on manual inspection and expert knowledge, making them
timeconsuming and prone to errors. This paper presents an automated system for detecting plant leaf diseases and
recommending appropriate pesticides using image processing and machine learning techniques. The proposed system captures
leaf images, processes them using deep learning algorithms to identify diseases, and then suggests optimal pesticides based on an
expert database. By leveraging artificial intelligence, this approach enhances accuracy, reduces dependency on human expertise,
and promotes timely intervention, ultimately improving crop yield and sustainability. Experimental results demonstrate the
effectiveness of the model in identifying common plant diseases with high accuracy and providing precise pesticide
recommendations. This system holds high potential for integration into smart farming solutions, offering a scalable and cost-
effective tool for farmers worldwide.

Keywords: Leaf Disease Detection, Pesticide Recommendation, Machine Learning, Deep Learning, Image Processing, Smart
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I. INTRODUCTION
Plant diseases can lead to significant economic losses in  agriculture. Early and accurate disease detection is crucial for effective
pest management. Common methods rely on visual inspection by experts, which is subjective and manual . With improvement in
artificial intelligence, automated systems can analyze plant leaf images to detect diseases and suggest appropriate pesticides. This
paper explores an integrated approach combining deep learning techniques with expert systems to develop a robust and efficient
solution for farmers.

Il. IMPORTANCE OF TECHNOLOGY

Technology plays a crucial role in revolutionizing modern agriculture. The integration of artificial intelligence, machine learning,
and image processing in plant disease detection has significantly improved accuracy and efficiency. Automated systems eliminate
the need for manual inspection, reducing human errors and enabling realtime analysis. Smart farming solutions leverage loT
devices, sensors, and maobile applications to provide farmers with instant disease detection and pesticide recommendations.
Furthermore, data-driven approaches optimize pesticide usage, reducing environmental impact and ensuring organic farming
practices. The combination of Al and agriculture enhances productivity, minimizes crop losses, and promotes food security
worldwide.

1. LITERATURE REVIEW
Various studies have Studied plant disease detection using image processing and deep learning. Convolutional Neural Networks
(CNNs) have proven effective in classification of plant diseases based on leaf images. Research indicates that combining CNNs
with expert knowledge databases enhances the accuracy of disease diagnosis and pesticide recommendations. Previous models have
focused on image segmentation, feature extraction, and classification but lacked an automated pesticide recommendation system.
Our proposed model integrates disease identification with pesticide suggestion, helpful tool for precision agriculture.
1) Automated Leaf Disease Detection Using CNN and Pesticide Recommendation Demonstrated an end-to-end system for
detection and pesticide suggestion for leaf diseases using CNNs
2) Smart Farming: Real-Time Crop Disease Prediction and Treatment Using Deep Learning Integrated deep learning with a
mobile app for real-time disease detection and treatment suggestions.
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3) Leaf Disease Detection and Pesticide Management Using Transfer Learning Proposed an effective approach using transfer
learning to improve classification performance on limited data

4) Al-Based Pesticide Suggestions System for Precision Agriculture Focused on integrating Al models for both disease detection
and optimized pesticide usage.

5) Image-Based Plant Disease Diagnosis and Pesticide Selection Using SVM and KNN Studied different machine learning
algorithms for efficient disease classification and pesticide suggestion

V. PROPOSED SYSTEM
The system proposed includes thefollowing elements:
Image Acquisition: Taking plant leaf photos with a digital camera or phone.
Image Preprocessing: Improving image quality by eliminating noise, contrast enhancement, and segmenting the leaf region.
Feature Extraction: Determining distinctive features like color, texture, and shape to be used in disease classification.
Disease Detection: Classifying the identified disease by using machine learning or deep learning algorithms.
Pesticide Recommendation: Recommendation of the most appropriate pesticide from the diagnosed disease.
User Interface: Web or mobile application by farmers to upload photos and obtain disease diagnoses with pesticide suggestions.

V. ADVANTAGES OF PROPSED MODEL
Over existing model Higher Accuracy Through Advanced Feature Extraction: Unlike traditional models that rely on basic image
processing techniques, the proposed model incorporates improved feature extraction methods such as deep learning-based
convolutional neural networks (CNNSs). This ensures better recognition of intricate hand gestures, even in varied lighting and
backgrounds.
1) High Accuracy: Deep learning ensures precise disease identification.
2) Automation: Reduces manual effort and expert dependency.
3) Real-time  Processing: Quick diagnosis and recommendation.
4) Sustainable Agriculture: Minimizes pesticide misuse, reducing environmental impact.
5) Cost-effective: Provides affordable solutions for farmers.

VI. ALGORITHM USED
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Plant diseases impact agricultural productivity, leading to economic losses. Traditional disease identification methods require expert
knowledge and are time-consuming. Convolutional neural networks (CNNs) provide an automated solution for leaf disease
detection by processing leaf images, extracting features, and classifying diseases.

1) Image Acquisition

This step involves capturing images of plant leaves using digital cameras, smartphones, or drones. Alternatively, labeled datasets
such as Plant Leaf can be used for training the model. Variations in lighting, angle, and focus may impact the quality of the images.

2) Image Preprocessing

Preprocessing enhances image quality by resizing, noise reduction, contrast enhancement, and segmentation. It ensures uniform
input size for the CNN model and removes unnecessary background elements. Proper preprocessing improves the accuracy of
feature extraction.

3) Feature Extraction

CNN automatically extracts relevant patterns such as color variations, lesions, and textures from images. The convolutional layer
applies filters to detect edges and shapes, while activation functions like ReLU help retain only essential features. Pooling layers
reduce image dimensions while preserving important details. The extracted features are then compressed for classification.

4) Classification

The extracted features are processed by fully connected layers, which recognize disease patterns. The Softmax activation function
assigns probability scores to different disease categories, classifying the leaf as healthy or diseased. If multiple diseases have similar
symptoms, misclassification may occur.

5) Output: Disease Identification & Recommendation
The system displays the predicted disease and suggests treatment options, such as organic remedies or chemical pesticides.
Prevention tips may also be provided to help farmers

VII. CONCLUSION
This research presents an automated system for detecting plant leaf diseases and suggesting appropriate pesticides using deep
learning and image processing. The model demonstrates high accuracy in disease classification and provides reliable pesticide
recommendations, reducing the dependency on manual inspection. The system could transform modern agriculture by promoting
efficient, sustainable, and technology-driven farming practices. Future enhancements will further improve its scalability and real-
time application.
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