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ABSTRACT 

  

Tomato is one of the most widely cultivated and essential crops globally. Its yield can be significantly impacted 

by plant diseases and inadequate treatments. Various factors such as climate conditions, weather fluctuations, 

natural calamities, and plant infections contribute to reduced agricultural productivity, leading to substantial 

economic losses. In this regard, this study conducts a comparative analysis of tomato leaf disease diagnosis 

using machine learning (ML) methodologies. A comprehensive review of existing models is carried out to 

determine the most efficient approach that delivers superior accuracy. An ML model based on InceptionV3 is 

proposed to facilitate the early detection of tomato leaf disorders and prevent further disease progression. The 

proposed approach achieves a classification accuracy of 81%. Tomato is one of the most important and widely 

grown crops worldwide. Its production can be severely affected by plant diseases and incorrect treatments. 

Factors like climate changes, weather conditions, natural disasters, and infections also reduce crop yield and 

cause economic losses. 
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INTRODUCTION   

 

The primary challenges affecting agricultural 

productivity include weeds, climate variations, 

plant diseases, and insect infestations. Extensive 

studies indicate that small-scale farmers in 

developing nations like India contribute 

approximately 80% of global food production [1]. 

Similarly, [2] reported that nearly 50% of crop 

yield losses are attributed to the severity of pests 

and diseases. Various techniques have been 

developed to mitigate these losses; however, 

preventive measures taken at the seedling stage 

alone are     insufficient to prevent large-scale 

outbreaks. Instead, continuous monitoring is 

essential for the early detection of both plant 

infections and insect infestations. In traditional 

farming, agricultural experts manually inspect 

crops row by row to identify diseases and pest 

attacks, a process that is labor-intensive, time-

consuming, and prone to human error. Moreover, 

the availability of plant pathology and entomology 

specialists is often limited, particularly in remote 

and underdeveloped regions [3]. Regardless of the 

method employed, the first and most crucial step in 

effective crop protection is the accurate 

identification of plant diseases and pest 

infestations. The integration of drones in precision 

agriculture has revolutionized crop monitoring and 

protection. Drones can perform multiple 

agricultural functions, such as seed sowing, 

targeted pesticide and fertilizer application, and 

continuous crop health assessment. To execute 

these tasks, drones must be equipped with high-

resolution cameras, sprayers, and specialized 

containers for agrochemical distribution. These 

unmanned aerial vehicles enable frequent 

monitoring of crop health and can detect both 

disease symptoms and pest infestations at an early 

stage. The captured data, in the form of images and 

videos, can be processed in real-time using 

advanced image and video analytics powered by 

machine learning or deep learning techniques. This 

allows for precise identification of plant diseases 



TIJER || ISSN 2349-9249 || © April 2025, Volume 12, Issue 4 || www.tijer.org 

TIJER2504074 TIJER – INTERNATIONAL RESEARCH JOURNAL  www.tijer.org a513 
 

and insect infestations, aiding in yield prediction 

and strategic crop management. Additionally, 

modern drones equipped with multispectral 

cameras facilitate vegetation index estimation, 

further improving agricultural monitoring and 

decision-making. 

   

I. LITERATURE SURVEY   

   

 Title:   

 Machine learning based tomato leaf disease  

detection technique. 

 

Author: 

Jaspreet Kaur, Shalu. 

 Description:    

The proposed method has an accuracy rate of 81% 

for classifying tomato leaf diseases, allowing for 

early detection and increased protection from other 

diseases. The proposed method can be further be 

improved by employing the other DL-based model 

on real time large datasets and compare it with 

previous existing leaf disease detection methods. 

Analysis: 

A InceptionV3 based ML model has been proposed 

in order to diagnose leaf disorders in tomatoes at 

an early stage and further protect the plant from 

other diseases, the proposed method offers 

classification accuracy of 81%. 

 

Title:   

Agriculture pest detection system based on 

machine learning. 

 

Author:    

Shanshan Zhnag, Junsheng Zhu. 

 

Description:   

This paper talks about a system that uses machine 

learning to detect agricultural pests. It combines 

two types of neural networks—Feature Pyramid 

Network (FPN) and Convolutional Neural 

Network (CNN)—to identify 27 types of common 

pests with an average accuracy of 92.5%. The 

system is built using a client-server (C/S) 

architecture. Compared to older methods that rely 

on sample features, this system is more reliable and 

accurate. It helps farmers quickly find pests, take 

action early, and improve crop production. 

 

 

 

Analysis: 

The proposed system integrates image processing 

techniques for feature extraction, followed by 

classification models that accurately identify 

different pest species and crop diseases. 

 

Title:  

Precision Agriculture: ML and DL based detection 

and classification of agriculture pest. 

 

Author:  

Shantilata Palei, Rakesh Kumar Lenka, Rohan 

Mohanty. 

 

Description:    

In this paper, we found that combining deep 

learning (DL) and machine learning (ML) models 

gives much better results than using them 

separately. We reached a high accuracy of 96.7% 

by combining two models: EfficientNetB0 and 

XGBoostClassifier. EfficientNetB0 extracts 

different features from pest images, and 

XGBoostClassifier uses those features to classify 

the pests. 

 

Analysis: 

If farmers use this model in real life, they could 

detect pests earlier, saving them a lot of time and 

effort. Future researchers can improve on this by 

training the model with more pest images to make 

it even better. 

II. OBJECTIVE   

 

The objective of this research is to develop an 

advanced machine learning-based system for the 

automated detection and classification of insect 

pests and diseases in field-grown tomato crops. 

Tomato production is significantly impacted by 

various insect pests and plant diseases, leading to 

considerable yield losses if not managed 

effectively. Traditional methods of pest and 

disease identification rely on manual inspection, 

which is time-consuming, labor-intensive, and 

prone to human error. To address these challenges, 

this study aims to leverage computer vision and 

deep learning techniques to accurately detect and 

classify different insect pests and plant diseases 

based on visual symptoms observed on leaves, 

stems, and fruits. The research will involve 

collecting and processing a diverse dataset of 

images of infected tomato plants, developing 

machine learning models such as Convolutional 
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Neural Networks (CNNs), Support Vector 

Machines (SVM), and Random Forest classifiers to 

enhance detection accuracy. The system will be 

evaluated based on its precision, recall, and overall 

effectiveness in classifying multiple categories of 

pests and diseases. Furthermore, this research 

seeks to integrate the model into a user-friendly 

mobile or web-based application that allows 

farmers to capture images of affected plants and 

receive real-time diagnostic feedback. By 

implementing this technology, the study aims to 

improve precision agriculture practices, enabling 

early intervention and targeted pest management, 

thereby reducing reliance on excessive pesticide 

use and promoting sustainable farming. 

Additionally, the system will contribute to 

reducing economic losses, increasing productivity, 

and supporting farmers with actionable insights to 

safeguard their crops.  

Overall, this research will play a crucial role in 

bridging the gap between artificial intelligence and 

traditional agriculture, offering an innovative 

solution to improve plant health monitoring and 

crop protection in tomato farming. 

 

 

III. METHODOLOGY 

 

System Architecture 

1. User Flow: 

-Users register or log in to the platform. 

-They can upload tomato crop data.  

    

2. Data Processing: 

-Uploaded tomato crop images are classified by 

CNN(Convolutional Neural Network) using a 

machine learning model. 

 

3. Data Prediction: 

-Classified data is stored and displayed in the 

Predict tab, Farmers quickly and accurately 

identified insect infestation and diseases in their 

crops. 

4. Display Result: 

-After prediction depending on the disease it will 

displays/suggests the pesticides.  

 

 IV.   PROPOSED SYSTEM   

   

The proposed system for insect and disease 

detection in field crops utilizes advanced machine 

learning techniques to automate the identification 

and classification of agricultural threats. It begins 

with the collection of a diverse dataset of insect and 

disease images, which undergoes preprocessing to 

enhance quality through noise reduction and 

augmentation. Feature extraction methods are 

applied to capture key characteristics from the 

images. Various machine learning models, 

including Support Vector Machines (SVM), k-

Nearest Neighbors (KNN), Artificial Neural 

Networks (ANN), and Convolutional Neural 

Networks (CNN), are then trained and optimized 

for real-time detection.  

The user-friendly application allows farmers to 

upload images for immediate analysis, providing 

feedback on potential threats and actionable 

insights for effective management. The system 

incorporates a feedback mechanism to continually 

improve its accuracy and effectiveness, ultimately 

enhancing crop health and promoting sustainable 

agricultural practices. 

 

V.  RESULT    

 

 
 

 

Figure 1 shows sign-up page and profile setup 

page(login page). 
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The first part of Figure 2 shows the insect name, 

disease name, prescription and recommended 

pesticides. The second part of Figure 2 consist  the 

camera  for capturing the image and select  image 

from gallery.  

 

 

 
 

 

The first part of Figure 3 shows a profile info of the 

user or farmer and second part of the figure shows 

the history of farmer or user 

 

VI. CONCLUSION   

   

In Conclusion, various insect datasets were 

categorized and identified using machine learning 

and pest detection algorithms, and the results were 

compared. All the insect images were resized, 

processed, and enhanced to expand the dataset, 

which improved accuracy. It is challenging to 

classify insects accurately in real-time fields due to 

the presence of shadows, leaves, dirt, branches, 

flower buds, and other obstacles in major crop 

fields. The classification accuracy was compared 

across different machine learning methods such as 

ANN, SVM, KNN, Naive Bayes, and CNN. The 

results showed that the CNN model achieved the 

highest classification accuracy: 91.5% for 9 insect 

classes and 90% for 24 insect classes from the 

Wang and Xie datasets. This improved 

classification accuracy helps reduce processing 

time, making insect recognition faster. The 

detection of insects from the Wang, Xie, Deng, and 

IP102 datasets was done using a pest detection 

algorithm that required less processing time. In the 

future, deep learning techniques will be applied to 

recognize multiple insects and track their growth 

stages in agricultural crops. The pest detection 

algorithm will be integrated into a deep CNN 

model to classify insects across larger datasets 

more effectively. 
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