International Journal of Advanced Multidisciplinary Research and Educational Development ISSN: 3107-6513
Volume 2, Issue 2 | March — April 2026 | www.ijjamred.com

Machine Learning System for Soil Quality Analysis

Saran B

111 B. Sc Information Technology, Department of Computer Science, Rathinam College of
Arts and Science, Coimbatore. divyasanthos6369@gmail.com

Thamizharasan N

Assistant Professor, Department of Computer Science, Rathinam College of Art and Science,
Coimbatore. tamilofficialmailbox(@gmail.com

ABSTRACT

Agriculture plays a vital role in global food production, and soil quality is a key factor
influencing crop yield and sustainability. Traditional soil testing methods are often time-
consuming, expensive, and require expert intervention, making them less accessible to
farmers, especially in rural areas. To address these challenges, this paper presents a Machine
Learning System for Soil Quality Analysis that provides efficient, accurate, and real-time

evaluation of soil conditions.

The proposed system analyzes essential soil parameters such as pH level, moisture
content, nitrogen (N), phosphorus (P), and potassium (K) using machine learning techniques.
Based on the analysis, the system classifies soil quality into categories such as poor, average,
and good. Furthermore, it generates intelligent recommendations for suitable crops and

fertilizers to improve agricultural productivity.

The system is implemented as a web-based application using PHP for the front-end
and MySQL for data management, ensuring ease of use and accessibility. Experimental
results demonstrate that the system significantly reduces analysis time, minimizes manual

effort, and enhances decision-making for farmers.

Overall, the proposed approach highlights the potential of machine learning in
transforming traditional agricultural practices into data-driven, efficient, and sustainable

solutions.

Keywords: Machine Learning, Soil Quality Analysis, Agriculture, Crop Recommendation,

Fertilizer Suggestion, Data Analytics, Precision Farming.
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1. INTRODUCTION

Agriculture plays a crucial role in
sustaining the global population and

supporting economic development,
particularly in developing countries. Soil
quality is one of the most significant factors
affecting agricultural productivity, as it
directly influences crop yield, nutrient
availability, and overall plant health.
Traditional soil testing methods involve
laboratory analysis, which is often time-
consuming, costly, and inaccessible to

farmers in rural areas.

With the advancement of modern
technologies, Machine Learning (ML) has
emerged as a powerful tool for analysing
complex datasets and generating accurate
predictions. This study proposes a Machine
Learning-based Soil Quality Analysis
System that evaluates key soil parameters
such as pH level, moisture, nitrogen (N),
phosphorus (P), and potassium (K). The
system aims to provide real-time analysis,

soil classification, and recommendations

for crop selection and fertilizer usage.

By integrating ML techniques with
a web-based platform, the proposed system
enhances decision-making in agriculture,
reduces dependency on manual testing, and

promotes precision farming practices.

2. OBJECTIVES
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The primary objectives of this study are:

e To develop a machine learning-
based system for analyzing soil

quality.

o To classify soil into categories such

as poor, average, and good.

e To provide intelligent crop
recommendations based on soil

properties.

e To suggest suitable fertilizers to

improve soil fertility.

e To reduce time, cost, and manual
effort involved in traditional soil

testing.

e To promote data-driven decision-

making in agriculture.

3. SCOPE OF THE STUDY

The scope of this project includes the
design and implementation of a web-based
system for soil analysis using machine

learning techniques.

e The system focuses on analyzing

soil parameters such as pH,

moisture, and nutrient levels.

e It provides predictive insights for

soil quality classification.

o It generates recommendations for

crops and fertilizers.
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e The system is accessible via a web

interface, making it usable by

farmers and agricultural experts.

However, the system 1is limited to

predefined datasets and basic machine
learning models. Future enhancements may
include real-time IoT integration and

advanced predictive analytics.

4. LITERATURE REVIEW
Several studies have explored the
application of machine learning in

agriculture, particularly in soil analysis and

crop prediction.

e Research on soil classification using
ML algorithms such as Decision
Trees and Random Forest has
shown improved accuracy

compared to traditional statistical

methods.

5. Methodology

The proposed system follows a structured
methodology consisting of multiple

modules:
5.1 Data Collection

Soil data is collected from users or
datasets, including parameters such as pH,
moisture, nitrogen, phosphorus, and

potassium
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e Studies on precision agriculture
emphasize the importance of data
analytics in improving crop yield

and resource management.

e Previous systems have used basic
data analysis techniques but lacked
and

real-time prediction

recommendation features.

e Some models integrate

environmental factors such as
climate and rainfall; however, many
existing systems are limited in
accessibility and usability for

farmers.

Despite these advancements, there remains
a gap in developing cost-effective, user-
and real-time soil

friendly, analysis

systems. This project addresses these
challenges by integrating machine learning

with a web-based platform.

5.2 Data Preprocessing

The collected data is cleaned and
processed to remove inconsistencies,
handle missing values, and convert it into

a suitable format for analysis.
5.3 Machine Learning Model

A classification algorithm is applied to

analyze soil data and categorize soil
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quality into predefined classes (e.g., poor,

average, good).
5.4 System Implementation

o Front-end: Developed using PHP,
HTML, and CSS.

e Back-end: MySQL database for

data storage and management.

e Processing: ML logic integrated for

prediction and recommendations.
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5.5 Recommendation System

Based on prediction results, the system

suggests:

e Suitable crops

e Appropriate fertilizers

e Soil improvement techniques
5.6 Result Display

The final results are presented in a user-

friendly format for easy understanding.
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B. SYSTEM FLOW DIAGRAM

SYSTEM FLOW DIAGRAM
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Fig.3: SYSTEM FLOW DIAGRAM

6. Results and Discussion e Crop recommendations (e.g.,
) Wheat, Millets

The implemented system successfully )
performs soil quality analysis and provides o Fertilizer suggestions (e.g., NPK,
accurate predictions based on input Organic Compost)

ters.
parameters Performance Insights:
Key Results: .

o Faster processing compared to
e Soil classification into categories traditional methods
(Good / Poor)

e Reduced manual effort
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e Improved decision-making

capability

The system demonstrates that machine
learning can effectively enhance
agricultural practices by providing real-
time insights and recommendations.
However, the accuracy depends on the

quality and size of the dataset used.

7. Conclusion

The Machine Learning System for Soil

Quality Analysis provides an efficient and

innovative solution for modern agriculture.

It successfully integrates machine learning
with web technologies to analyze soil
properties and deliver intelligent

recommendations.

The system reduces the limitations of
traditional soil testing methods by

offering:
o Faster results
o Cost-effective solutions
o Easy accessibility
o Improved accuracy

This project highlights the importance of

technology in agriculture and contributes
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to the development of smart farming
solutions. It serves as a foundation for
future advancements in precision

agriculture.
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