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ABSTRACT

Agriculture plays a vital role in the economy, especially in developing countries like India. However,
farmers face numerous challenges such as unpredictable weather conditions, soil degradation, pest
attacks, and inefficient resource management. This paper presents a machine leaming-based system aimed
at simplifying farming practices by providing intelligent recommendations for crop selection, soil
management, and yield prediction. The proposed system utilizes historical agricultural data, weather
information, and soil parameters to assist farmers in making informed decisions. Various machine
learning algorithms such as Decision Trees, Random Forest, and Support Vector Machines are employed
to enhance prediction accuracy. The system aims to improve agricultural productivity, reduce risks, and
promote sustainable farming practices. Experimental results show that the proposed model achieves high

accuracy and provides reliable recommendations, making farming more efficient and technology-driven.

1. INTRODUCTION

Agriculture is the backbone of many economies and is crucial for food security. In recent years, the
agricultural sector has faced significant challenges due to climate change, decreasing soil fertility, and
lack of technological adoption. Traditional farming methods often rely on experience and intuition, which
may not always yield optimal results.

The integration of machine leaming into agriculture has opened new possibilities for data-driven
decision-making. By analyzing large datasets related to soil quality, weather pattems, and crop
performance, machine learning models can provide accurate predictions and recommendations.

This paper proposes a system that leverages machine learmning techniques to assist farmers in selecting
suitable crops, predicting yields, and optimizing resource utilization. The system is designed to be user-

friendly and accessible, enabling farmers to make informed decisions and improve productivity.

2. LITERATURE SURVEY

Several researchers have explored the application of machine learning in agriculture:
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Early systems focused on statistical methods for crop prediction, which were limited in handling large
datasets and complex relationships.

Recent studies have utilized machine learning algorithms such as Decision Trees and Random Forest for
crop recommendation and yield prediction. These models have shown improved accuracy and
adaptability.

Support Vector Machines (SVM) have been used for soil classification and disease detection in crops.
These approaches provide reliable classification results but require careful parameter tuning.

Deep leaming techniques have also been introduced for image-based crop disease detection, enabling
automated monitoring of plant health.

Despite these advancements, many existing systems lack integration of multiple factors such as soil,

weather, and crop data, highlighting the need for a comprehensive solution.

3. EXISTING SYSTEM
The existing systems in agriculture are primarily based on traditional practices and basic computational
methods.
Characteristics:
e Manual decision-making by farmers
e Limited use of technology
e Dependence on historical practices
Limitations:
¢ Low prediction accuracy
e Inefficient resource utilization
e Lack of real-time insights
e High dependency on environmental conditions
Some systems use basic machine learning models but are limited in scope and fail to integrate multiple

parameters effectively.

4. PROPOSED SYSTEM
The proposed system introduces a machine learning-based solution to improve farming efficiency.
System Components:
1. Data Collection (Soil, Weather, Crop Data)
Data Preprocessing
Feature Selection

Model Training

wokR wn

Prediction & Recommendation

434 | Page



Journal of Science Engineering Technology and Management Science ISSN:3049-0952
Volume 03, Issue 06, June 2026 Www.jsetms.com

Working Process:
e Input parameters such as soil type, temperature, humidity, and rainfall are provided
e The system processes and analyzes the data
e Machine learning models predict suitable crops and expected yield
e Recommendations are provided to farmers
Advantages:
¢ Improved decision-making
e Increased crop yield
¢ Efficient use of resources

e Reduced risks

5. ALGORITHMS USED
5.1 Decision Tree
A supervised leaming algorithm used for classification and prediction.
Advantages:
e Easy to understand

e Handles both numerical and categorical data

5.2 Random Forest
An ensemble leaming technique that uses multiple decision trees.
Advantages:

e High accuracy

e Reduces overfitting

e Robust performance

5.3 Support Vector Machine (SVM)
Used for classification and regression tasks.
Advantages:

e Effective in high-dimensional spaces

e Good generalization capability

5.4 K-Nearest Neighbors (KNN) (Optional)

Used for classification based on similarity.
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6. METHODOLOGY
Step 1: Data Collection
Data is collected from agricultural datasets including soil properties, rainfall, and temperature.
Step 2: Data Preprocessing
e Handling missing values
¢ Normalization
¢ Data cleaning
Step 3: Feature Selection
Important features affecting crop growth are selected.
Step 4: Model Training
Machine learning models are trained using historical data.
Step 5: Prediction
The trained model predicts the best crop and expected yield.

7. RESULTS
Performance Metrics:
e Accuracy
e Precision
e Recall
e Fl1-Score
Observations:
e Random Forest achieved highest accuracy (~90%+)
e Improved crop recommendation accuracy

e Better yield prediction compared to traditional methods

Sample Results Table:

Algorithm Accuracy||Precision|Recall|F1-Score

Decision Tree ||85% 84% 83% [|83.5%

SVM 88% 87% 86% [|86.5%

Random Forest||92% 91% 90% {190.5%
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8. CONCLUSION
This paper presented a machine leaming-based system for simplifying farming practices. The proposed
system helps farmers make informed decisions regarding crop selection and resource management. By
leveraging machine leaming algorithms, the system improves accuracy and efficiency in agricultural
practices.
The results demonstrate that the Random Forest algorithm provides superior performance compared to
other models. The system contributes to sustainable agriculture by reducing risks and increasing
productivity.
Future Scope:

e Integration with IoT devices

e Real-time weather data analysis

e Mobile application for farmers

e Al-based pest detection
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