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Abstract- Agriculture is very important in the economic 

development and food security of most nations, however, it has 

been experiencing major threats like fluctuating weather, crop 

infections and lack of accessibility to professional agricultural 

advice. The high pace of developing digital technologies and 

artificial intelligence has presented new possibilities to 

overcome these challenges successfully. GRINOVA 

Application is an intelligent and combined smart agriculture 

support system which will help farmers make better decisions 

by integrating weather forecasting, predicting crop diseases, 

and AI-assisted chatbot into one platform. 

 

On the whole, the AGRINOVA Application is an 

example of how artificial intelligence and data-driven 

technologies can be successfully used to transform 

agriculture, enhance its productivity, minimize risks, and aid 

sustainable farming and, thus, is a useful instrument in the 

context of smart agricultural management. 
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I. INTRODUCTION 

 

Agriculture has been the major source of human 

civilization and still remains a crucial part of the economic 

growth of various nations, particularly in the developing world 

such as in India. The majority of the population relies on 

agriculture as a lifestyle and thus there is the need to embrace 

efficient and sustainable farming methods. Nevertheless, the 

contemporary agriculture is subject to a number of issues like 

uncertainty of climatic conditions, common crop diseases, 

inadequate access to specialized knowledge, and resource 

wastage. These issues have direct impacts on crop yields, 

income and food security of the farmers. 

 

Among the most severe problems in the field of 

agriculture is the growing uncertainty of the weather patterns 

owing to the climate change. Rapid rains, droughts, extreme 

temperatures, and change of season usually interfere with the 

usual farming patterns. The farmers are normally dependent 

on the experience or local observation, which is not 

necessarily true in the current environment of climate change. 

Poor decisions in terms of sowing, irrigation, fertilization, and 

harvesting are caused by inaccurate weather predictions which 

cause reduced crop yield and financial losses. 

 

AGRINOVA weather prediction module is powered 

by real time information and forecasting software that 

provides the necessary weather parameters including 

temperature, precipitation, humidity, wind conditions, and 

many others. Through these predictions, farmers can plan on 

how to carry out agricultural activities in a more effective 

way, reduce risks that are experienced because of poor 

weather, and maximize the utilization of water and other 

resources. Weather information is very essential in enhancing 

crop management and having sustainable farming practices. 

 

II. PROPOSED APPROACH 

 

Agriculture is very sensitive to climate and prompt 

decision making, but there are still various challenges that are 

burning farmers and which have direct effects on the crop 

production and revenue. Climate change has been one of the 

major issues, particularly because of unpredictable weather 

conditions. The farmers do not have access to precise and 

location-specific weather data, which causes inadequate 

planning of agricultural practices including sowing, irrigation, 

and harvesting hence the damage of crops and loss of money. 

 

Proposed Methodology: 

 

The suggested methodology is aimed at gathering 

valuable agricultural data, working with it effectively, and 

coming up with valid predictions. Meteorological APIs are 

trusted with weather data, which is then processed into 

location specific forecasts. The images of the crops posted by 

a user are pre-processed and analyzed with trained machine 

learning models to identify diseases. The chatbot analyzes the 

queries of the users utilizing natural language processing 

algorithms and provides the relevant answers.  

 

The late identification of crop diseases is another 

major challenge. The conventional methods of identifying 

diseases are based on manual observation and expert 

consultation which are time consuming and may not be readily 

available particularly in rural environment. Late diagnosis 

means that diseases propagate very fast leading to serious loss 
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of crops and greater application of chemical pesticides, which 

is very harmful to the environment and soil health. 

 

Also, farmers are struggling to have access to timely 

and dependable agricultural advice. The current solutions are 

not synergized and one has to operate on various platforms to 

get weather, information about the disease, and farming 

instructions. An integrated intelligent and easy-to-use system 

to offer real time predictions and expert guidance under one 

roof is in short. 

 

Related Work 

 

The use of machine learning has been discussed in 

several studies in the field of agriculture. Machine learning 

models of weather prediction along with historical 

meteorological data have demonstrated better forecast 

accuracy. Its application in detecting crop disease based on 

leaf images has involved deep learning methods especially 

convolutional neural networks (CNNs). Other studies have 

proposed the use of chatbot as agricultural advisory systems 

on natural language processing. 

 

Most existing systems are however fragmented and 

only consider one feature of agriculture like detection of 

disease or weather forecasting. Moreover, most of the 

solutions are costly or complicated to farmers. AGRINOVA 

provides the solution to these restrictions by proposing a 

combined, convenient and scalable smart farming system. 

 

System Overview 

 

AGRINOVA system is a web-based intelligent 

agriculture system meant to help the farmer in decision 

making. The system comprises of three primary modules, 

which include weather prediction, crop disease detection, and 

chatbot assistance. The system interacts with the users by 

having a basic graphical interface whereby the user is able to 

see weather forecasts, post crop pictures and pose questions to 

the agricultural system. 

 

The backend receives user requests and calls machine 

learning models and also communicates with external APIs. 

The moduality design guarantees that maintenance is easy and 

future expansion. 

 

III. IMPLEMENTATION 

 

AGRINOVA system is deployed with a modular 

architecture so that it is flexible, scalable, and has ease of 

maintenance. The application frontend is created with HTML, 

CSS, and JavaScript to give the application a user-friendly and 

responsive user interface. The backend is developed with 

Python and a lightweight web framework like Flask, which 

will handle user requests, process information, and interact 

with machine learning models. 

 

RESTful APIs are adopted to facilitate the smooth 

communication between the front and back-end. The data is 

accessed in real time through trusted third party weather APIs 

to get the weather conditions, including temperature, 

humidity, rainfall, and wind speed. Crop disease prediction 

module enables the user to upload the images, which are 

processed by applying the image normalization and resizing 

tool and forwarded to the trained deep learning model. The 

chatbot module is based on NLP-related techniques that 

process user queries and provides meaningful responses. User 

information, prediction outcomes and history of interaction are 

stored in a database system. 

 

The crop disease detection module uses a 

Convolutional Neural Network (CNN) because it is effective 

in identifying images required. CNN model is trained on an 

annotated collection of leaf images of crops of healthy and 

diseased samples. The model has convolutional layers that 

extract features, pooling layers that reduce dimensionality and 

fully connected layers that classify the features. Data 

augmentation strategies are used to enhance the generalization 

of the model and minimize overfitting. 

 

 
 

Convolutional Neural Network (CNN) for Crop Disease 

Detection 

 

The crop disease detection module employs a 

Convolutional Neural Network (CNN) as a model of deep 

learning that is extremely useful when it comes to image 

classification. CNNs are self-taught to extract meaningful 

information in images like color, texture, shape, and thus they 

are perfect in the analysis of crop leaves images. The uploaded 

crop image is processed and forwarded to the CNN model 



IJSART - Volume 12 Issue 6 – JUNE 2026                                                                                               ISSN [ONLINE]: 2395-1052 

 

Page | 266                                                                                                                                                                     www.ijsart.com 

 

during prediction, which further divides the image into a 

particular disease type or a healthy one. This method will 

allow a reduction in crop loss through early and accurate 

detection of disease. 

 

Weather Prediction Using Data-Drivem Models 

 

The weather forecasting system is based on up-to-

date meteorological information provided by trustworthy 

weather APIs. The system can handle and analyze data 

including temperature, humidity, rainfall, and wind speed by 

using statistical and data-driven methods without developing a 

complex prediction model. This is a high accuracy and real-

time responsive method. 

 

Natural Language Processing (NLP) Model for Chatbot 

 

AGRINOVA chatbot module is based on the Natural 

Language Processing (NLP) methods to comprehend and 

answer user questions. The NLP model operates on text input 

by means of tokenization, intent categorizing, and keyword 

detecting. Depending on the determined intent, the system 

pulls out appropriate responses on a pre-defined knowledge 

base or produces dynamic responses. 

 

Image Preprocessing and Data Augmentation 

Techniques Preprocessing methods like resizing, 

normalization and noise reduction are used before feeding 

images into the CNN model. Training can be enhanced by data 

augmentation techniques, such as rotation, flipping, and 

scaling, to enhance the diversity of the dataset and enhance 

model robustness. Such methods increase the precision and the 

generalization ability of the disease detection model 

 

IV. RESULTS 

 

 
Fig1. Agrinova DashBoard 

AgriNova is a smart farming application designed to 

assist farmers with real-time insights and decision-making 

tools. It provides live weather updates, market prices for 

crops, and instant alerts about pests and environmental 

conditions. The app also includes features like disease 

detection, AI-based chat support, and crop recommendations. 

With its simple and intuitive dashboard, AgriNova helps 

farmers improve productivity and make informed agricultural 

decisions efficiently. 

 

 
Fig  2  Weather Forecasting. 

 

The AgriNova weather module provides detailed and 

real-time environmental insights to help farmers plan their 

activities effectively. It displays current conditions such as 

temperature, humidity, wind speed, UV index, and visibility, 

along with sunrise and sunset timings. The app also includes 

an hourly forecast and a 7-day weather prediction with 

rainfallprobabilities.img 

 

 
Fig 3. Disease Detection 
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The AgriNova disease detection module uses AI to 

help farmers identify crop diseases quickly and accurately. 

Users can capture or upload images of affected plants, and the 

system analyzes them to provide diagnosis and 

recommendations. The interface also includes helpful tips to 

ensure accurate image capture for better results. This feature 

enables early detection and timely action, reducing crop 

damage and improving yield. 

 

 
Fig 4. Market Prices 

 

The AgriNova market module provides farmers with 

valuable insights into crop price trends and market dynamics. 

It displays historical price data for crops like rice, wheat, and 

cotton, helping users understand market patterns over time. 

The demand vs supply analysis further assists in predicting 

price fluctuations and making better selling decisions. With 

features like searchable current prices and data export, this 

module empowers farmers to maximize their profits. 

 

 
Fig 5. Agricultural ChatBot 

 

The AgriNova AI chat module acts as a smart 

farming assistant that provides instant guidance to farmers. 

Users can ask questions related to crops, diseases, weather, 

and market trends, and receive accurate, AI-driven responses. 

The chat interface is simple and interactive, making it easy to 

access expert advice anytime. This feature helps farmers make 

better decisions and improve overall farm productivity. 

 

 
Fig 6. Crop Recommendations 

 

The AgriNova crop recommendation module 

provides personalized suggestions based on season and soil 

conditions. Farmers can select factors like soil type and pH 

level to receive suitable crop options with success rates and 

growth duration. The interface categorizes crops for easy 

navigation and better decision-making. This feature helps 

farmers choose the right crops, improve yield, and maximize 

productivity efficiently. 

 

V. CONCLUSIONS 

 

In this paper, the author introduced AGRINOVA, a 

smart agriculture system, which uses artificial intelligence and 

machine learning to solve the most important issues in the 

field of modern farming. The system is to have a full-fledged 

decision-support tool to farmers by integrating weather 

forecasting, crop disease detection, and a chatbot-based 

advisory system. The results of the experiment show that the 

proposed system increases productivity, minimizes risks, and 

fosters the sustainable farming methods. AGRINOVA is a 

viable and useful solution to smart agriculture. 
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