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Abstract: This project presents a Cloud-Based Agriculture Decision Support System designed to help
farmers make better and smarter decisions in farming. Agriculture depends on many factors like
weather, soil condition, water availability, and crop type. It is difficult for farmers to analyze all these
factors manually. To solve this problem, this system uses cloud technology to collect, store, and process
agricultural data. The system gathers data such as weather information, soil details, and crop
requirements. This data is stored on cloud platforms like Google Cloud and Amazon Web Services,
which allows access from anywhere using the internet. The system then analyzes the data and provides
useful suggestions to farmers, such as the best time for sowing, irrigation, fertilizer usage, and pest
control. This system helps in improving crop productivity, reducing risks, and saving time and resources.
Farmers can easily access the system through mobile or computer, making it user-friendly and efficient.
Overall, the proposed system supports modern agriculture by combining technology and data to achieve
better farming outcomes..
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I. INTRODUCTION
Agriculture is one of the most important sectors for the economy and food production. Farmers face many challenges
such as changing weather conditions, soil quality issues, water management, and pest attacks. Making the right decision
at the right time is very important, but it is difficult because it depends on many factors
A Decision Support System (DSS) is a computer-based system that helps farmers by collecting and analyzing data to
make better decisions. It uses information like weather data, soil condition, and crop details to give useful suggestions.
These systems help improve productivity, reduce risks, and use resources efficiently.
With the development of modern technologies like cloud computing, Internet of Things (IoT), and data analytics,
agriculture is becoming more advanced. A cloud-based system allows data to be stored and accessed through the
internet, making it easy for farmers to use the system anytime and anywhere. These systems can collect data from
multiple sources, process it, and provide real-time recommendations for farming activities

II. LITERATURE

Cloud-based Agriculture Decision Support Systems (DSS) are modern tools that help farmers take better decisions
using data, technology, and internet-based services. Many researchers have studied how cloud computing improves
agriculture.

Voice assistants such as Siri, Google Assistant, ad Amazon Alexa have demonstrated the effectiveness of speech
recognition and natural language processing technologies in real-world applications. These systems use advanced
machine learning algorithms to recognize speech patterns, interpret user intentions, and provide appropriate responses.
Siri, developed by Apple, was one of the earliest widely adopted voice assistants
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1. Concept of Decision Support System in Agriculture

Decision Support Systems (DSS) are computer-based systems that help farmers make decisions about farming activities
like irrigation, fertilization, and crop selection. These systems use data such as weather, soil condition, and crop
information to give useful suggestions.

2. Role of Cloud Computing in Agriculture

Cloud computing provides a platform where data can be stored, processed, and accessed anytime and anywhere. It is
scalable, cost-effective, and supports real-time data analysis.A study showed that cloud platforms can collect data from
different sources (like sensors and devices), process it, and generate decisions for farm management

3. Integration with IoT and Sensors

Modern agriculture DSS integrates Internet of Things (IoT) devices such as:

* Soil moisture sensors

* Temperature sensors

* Drones and UAVs

These devices collect real-time data, which is sent to the cloud for analysis. This helps farmers monitor crop health and
field conditions more accurately

4. Benefits of Cloud-Based DSS

From different studies, major benefits include:

* Real-time decision making

* Improved crop yield

* Better resource management (water, fertilizers)

* Remote monitoring of farms

* Data storage and easy access

These systems help farmers make data-driven decisions, leading to higher productivity.

5. Challenges and Limitations

Despite many advantages, some problems exist:

* Internet connectivity issues in rural areas

* High initial setup cost

* Lack of technical knowledge among farmers

* Data security concerns

Recent research also shows that dependency on cloud connectivity can be a limitation in remote farming areas.

6. Future Trends

Future research is focusing on:

* Artificial Intelligence (Al) integration

* Machine learning for prediction

» Edge computing to reduce internet dependency

* Smart farming (Agriculture 4.0)

These technologies will make DSS more accurate and efficient.

1. METHODOLOGY

The proposed system follows a systematic approach to provide intelligent agricultural. using cloud computing and
machine learning techniques. The working of the system starts with the collection of important agricultural data such as
soil parameters, weather conditions, and crop-related information. The soil data includes values like pH level, nitrogen,
phosphorus, and potassium, while weather data includes temperature, humidity, and rainfall. This data can be entered
by the user or taken from pre-existing datasets.

After collecting the data, it goes through a preprocessing stage where the data is cleaned and prepared for further
processing. In this step, missing values are handled, incorrect data is removed, and all values are converted into a
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proper format so that the machine learning model can understand it easily. This step is very important because clean
data helps in improving the accuracy of the system

Once the data is ready, it is given as input to the machine learning model. In this system, the Random Forest algorithm
is used because it provides high accuracy and works well with large datasets. The model processes the input data by
using multiple decision trees and generates predictions based on the best possible outcome. This model is mainly used
for crop recommendation, fertilizer suggestion, and yield prediction.

The system is designed with multiple modules that work together to provide complete support to the user. The crop
recommendation module suggests the most suitable crop based on soil and climate conditions. The disease detection
module analyzes plant images to identify possible diseases and helps farmers take early action. The fertilizer
recommendation module suggests the correct type and amount of fertilizer based on nutrient values in the soil. Along
with these, a dashboard module is provided which displays useful insights such as crop activity, disease alerts, and
system usage in a simple and understandable way.

The entire system is integrated with cloud technology using the Flask framework, which allows users to access the
system from anywhere at any time. The cloud ensures fast processing, secure data storage, and real-time results. The
user interacts with the system through a simple and user-friendly interface that includes a login page for authentication,
a home page for navigation, and a dashboard to view results and insights.

Soil Data + Climate Data (Temperature, Humidity, Rainfall)

— Data Collection from User / Dataset

— Data Cleaning and Preprocessing

— Feature Selection (N, P, K, pH values)

— Input to Machine Learning Model (Random Forest)

— Model Training and Prediction

— Crop Recommendation / Fertilizer Suggestion / Disease Detection
— Results Displayed on Dashboard

— User Gets Final Decision Support

System Flow / Working of the System

User Login / Registration

— User enters input data (Soil values: N, P, K, pH + Climate data: Temperature, Humidity, Rainfall)
— Data is sent to the system

— Data preprocessing (cleaning and formatting)

— Processed data given to Machine Learning Model (Random Forest)

— Model analyzes the data

— System generates predictions (Crop Recommendation / Fertilizer Suggestion / Disease Detection)
— Results sent to backend (Flask server)

— Results displayed on Dashboard

— User views insights and takes decision
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III. RESULT
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The developed Cloud-Based Agricultural Decision Support System was tested using different modules such as crop
recommendation, fertilizer suggestion, irrigation prediction, and disease detection. The system produced accurate and

reliable outputs based on the given input values.

The crop recommendation module was tested by providing soil parameters such as nitrogen, phosphorus, potassium,
pH value, and environmental conditions like temperature, humidity, and rainfall. The system successfully predicted the
most suitable crop along with a score value, which helps users to select the best crop for farming.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-32066

www.ijarsct.co.in

498




SO IJARSCT &

xx International Journal of Advanced Research in Science, Communication and Technology 1\

9001:2015 /9
IJ ARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal Zig (
ISSN: 2581-9429 Impact Factor: 8.2

Volume 6, Issue 6, March 2026

+ 4 Ask Gemini = (=) X

* O o @

[ All Bookmarks

@ Crop Module - FARM DSS % [ whatsapp web - Yahoo India = X | {©) (1) WhatsApp X | @ FARMDSS x

& (& @ 127.0.0.1:5000/module/crop

] M Gmail @ YouTube @ Maps
a

\, Smart Crop Recommendation

60 70 [70 (32 |60 7
[200
‘ «" Predict Crop ‘
= BestCrop: PAPAYA
¥ Score: 21
e

papaya
Score: 21
e
chickpea

Score: 19.5
v

ENG 1339

e 28 Q serch Jr g = e .20 g ’_0 AN TD® 5006

Mostly sunny

Fig 3. Crop Recommendation Result Page
The fertilizer module was tested using different NPK values. Based on the input, the system suggested appropriate
fertilizer required for the crop. The result was also shown in graphical format, making it easy for the user to understand
nutrient requirements.
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The irrigation module was used to determine whether irrigation is required or not. Based on crop type, Temperature,
and growth stage, the system provided smart advice such as delaying irrigation when rainfall is expected. This helps in

efficient water management.
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The disease detection module was tested by uploading plant leaf images. The system identified whether the plant is
healthy or diseased and displayed the result on the screen. This helps farmers take early preventive actions
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IV. CONCLUSION AND FUTURE SCOPE
A. Conclusion
The proposed Cloud-Based Agricultural Decision Support System can be further improved by adding more advanced
features and technologies. In the future, the system can be integrated with IoT (Internet of Things) sensors to collect
real-time data from the field such as soil moisture, temperature, and humidity. This will help in providing more
accurate and instant recommendations to farmers.
The implementation of different modules like crop recommendation, fertilizer suggestion, irrigation prediction, and
disease detection shows that the system is effective and reliable. The Random Forest algorithm provides good accuracy
and helps in making correct predictions. The system also offers a user-friendly interface, which makes it easy for
farmers to use without any technical knowledge
By using this system, farmers can improve productivity, reduce resource wastage, and increase their overall profit. It
also helps in efficient use of water and fertilizers, which is important for sustainable agriculture. The cloud-based
approach ensures that the system can be accessed anytime and from anywhere.
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B. Future Scope

The proposed Cloud-Based Agricultural Decision Support System can be further improved by adding more advanced
features and technologies. In the future, the system can be integrated with IoT (Internet of Things) sensors to collect
real-time data from the field such as soil moisture, temperature, and humidity. This will help in providing more
accurate and instant recommendations to farmers

The system can also be enhanced by integrating weather APIs to get live weather updates. This will improve the
accuracy of irrigation planning and crop prediction. A mobile application can be developed so that farmers can easily
access the system using their smartphones from anywhere
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