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recommends suitable soil treatments and

ABSTRACT

Agriculture plays a vital role in the fertilizers. Data is collected from sensors

economy and food security of many and crop images. AI models process this

countries. Paddy is one of the most data for accurate prediction. The system

supports early detection of crop issues. It

important  staple crops  cultivated

worldwide. Accurate crop detection and helps farmers make informed decisions.

appropriate soil recommendation are Automation reduces manual effort. The

essential for improving yield and approach improves crop yield and soil

reducing losses. Traditional farming health. The system is scalable and cost-

practices rely  heavily on  farmer effective. It promotes sustainable farming

practices.  The  proposed  solution

experience and manual observation.

These methods may lead to inefficient demonstrates the effectiveness of Al in

resource usage and reduced productivity. agriculture.

Artificial Intelligence provides advanced
solutions for smart agriculture. This
project focuses on paddy crop detection
and soil recommendation using Al
techniques. Image processing and
machine learning models are used to
detect paddy crop conditions. Soil
parameters such as moisture, pH, and

nutrient content are analyzed. The system

KEYWORDS: - Convolutional Neural
Networks, Deep  Learning, soil
suggestion, paddy crop colour images,
Computer Vision,AI
INTRODUCTION

Agriculture i1s the backbone of rural
economies and a primary source of
livelihood. Paddy cultivation requires

specific soil and environmental conditions.
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Improper soil management can reduce

crop yield significantly. Farmers often face
challenges in identifying crop health and
soil suitability. Traditional methods are
time-consuming and less accurate. The
advancement of Artificial Intelligence has
transformed agricultural practices. Al
enables precise crop monitoring and soil
analysis. Crop detection using image
processing helps identify growth stages
and diseases. Soil recommendation
systems guide farmers on nutrient
management. Machine learning models
analyze large agricultural datasets. These
technologies improve decision-making in
farming. Smart agriculture  reduces
wastage of water and fertilizers. It
increases productivity and profitability.
This project aims to develop an Al-based
system for paddy crop detection. It also
recommends suitable soil treatments. The
system integrates crop image analysis and
soil data. Real-time monitoring enhances
solution

efficiency.  The supports

sustainable  agriculture. It  reduces
dependency on expert intervention. This
project contributes to intelligent farming

solutions.

RELATED WORK

Several research studies have focused on
applying Artificial Intelligence and deep
learning techniques in agriculture for crop

monitoring and soil analysis. Early

AMERICAN JOURNAL OF MANAGEMENT AND [OT MEDICAL COMPUTING

Peer Reviewed, Referred & Indexed Journal
E-ISSN: 3069-0110
Vol.5,No0.2(2026)
www.ajmimc.com
approaches used machine learning

algorithms such as Support Vector
Machines (SVM), Decision Trees, and
Random Forest for crop disease detection
based on leaf image features. With
advancements in deep

Convolutional Neural Networks (CNNs)

learning,

have been widely adopted for accurate
identification of crop diseases and
classification = of  plant conditions.
Researchers have demonstrated that CNN-
based models can effectively detect paddy
diseases such as blast, leaf spot, and
bacterial blight with high precision. In
parallel, soil suitability prediction has been
addressed using sensor-based systems and
machine learning models that analyze
parameters like pH, moisture, and nutrient
levels. IoT-based frameworks have been
developed to collect real-time soil data and
provide recommendations for fertilizers
and crop selection. Some studies have
integrated weather data with soil analysis
to enhance prediction accuracy. Precision
agriculture techniques using drones and
satellite imagery have also been explored
for large-scale crop monitoring. However,
most existing systems focus on either crop
detection or soil analysis independently.
LITERATURE SURVEY

The literature survey Several research
studies have explored the application of

Artificial  Intelligence and  machine
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techniques in

learning agriculture,
particularly for crop disease detection and
soil analysis. Traditional machine learning
algorithms such as Support Vector
Machines (SVM), K-Nearest Neighbors
(KNN), Decision Trees, and Random
Forest have been used to identify diseases
from leaf images. Recent advancements
highlight the use of Convolutional Neural
Networks (CNNs), which automatically
extract features and provide higher
accuracy in detecting paddy diseases like
blast and brown spot. In parallel, soil
analysis systems use sensors and IoT
technologies to monitor parameters such as
moisture, temperature, and pH levels in
real time. Machine learning models are
applied to recommend suitable crops and
fertilizers based on soil conditions.
Precision agriculture techniques using
drones, GPS, and satellite imagery help in
large-scale monitoring and early disease
detection. = Mobile-based  applications
further assist farmers by providing real-
time recommendations through image
uploads. However, most existing systems
focus on either crop disease detection or
soil analysis independently. Limitations
such as dataset constraints, environmental
variability, and computational complexity
affect performance. Overall, existing

research shows strong potential for Al in

agriculture but highlights the need for an
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integrated, scalable, and cost-effective

solution for paddy crop management.
EXISTING METHOD

The existing paddy farming system relies
on traditional agricultural practices.
Farmers depend on experience and manual
inspection. Crop health is visually
monitored. Soil quality is assessed through
conventional testing. These methods are
time-consuming and costly. Accuracy
depends on farmer knowledge. Early
detection of crop stress is difficult. Soil
nutrient deficiencies may go unnoticed.
Existing digital tools provide limited
automation. Crop detection systems are
not widely adopted. Soil recommendation
systems are mostly rule-based. Integration
between crop and soil analysis is lacking.
Real-time monitoring is minimal. Data
collection is often manual. Environmental
factors are not accurately analyzed.
Existing  systems lack  scalability.

Advanced Al techniques are rarely used.

Visualization and decision support are

limited. = Farmers  receive  delayed
recommendations.  Overall efficiency
remains low.

PROPOSED METHOD

The proposed system introduces an Al-
based solution for paddy crop detection
and soil recommendation. Crop images are
captured using cameras or mobile devices.

Image preprocessing enhances image
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quality. Deep learning models detect paddy
crop condition and growth stages. Soil
sensors collect data such as moisture, pH,
and nutrients. Machine learning models
analyze soil data. The system recommends
suitable fertilizers and soil treatments.
Crop and soil data are integrated for better
decision-making. The system provides
real-time insights. Automated analysis
reduces manual effort. The model
improves accuracy and efficiency. Farmers
receive timely recommendations. The
system supports sustainable farming.
Cloud deployment enables scalability.
User-friendly interfaces improve
accessibility. The solution reduces resource
wastage. It enhances crop yield. Ethical
data handling is ensured. The system
adapts to different farming conditions.
This  approach  modernizes  paddy

cultivation using AL

SYSTEM ARCHITECTURE

Figure 1: Architecture of the Project
METHODOLOGY DESCRIPTION
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Data Collection Data Collection: Data

collection is the initial step in developing
the Al-based paddy detection system.
Images of paddy crops are collected from
various sources, including datasets and
field surveys. These images cover different
growth stages and disease conditions. Soil
parameters such as moisture, pH, and
nutrients are also gathered using sensors or
reports. This step ensures the availability
of quality data for accurate model training.
Data Preprocessing: Data preprocessing
prepares the collected data for efficient
model training. Images are resized,
normalized, and cleaned to maintain
consistency across the dataset. Data
augmentation techniques such as rotation
and flipping are applied to increase
diversity. Missing soil values are handled
appropriately to maintain data integrity.
This step improves model accuracy and
prevents overfitting.

Data Visualization: Data visualization
helps in understanding patterns and
distributions within the dataset. Charts
such as histograms and bar graphs are used

to analyze crop classes and soil

parameters.  Visualization tools help
identify data imbalance and
inconsistencies. Sample images are

displayed to verify labeling correctness.
This step provides better insights for

improving model performance.
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Model Creation and Training (CNN): In
this stage, a Convolutional Neural
Network (CNN) model is designed and
trained. The model extracts features such
as texture and patterns from paddy images.
Training is performed using labeled data
with multiple epochs and validation

checks. Techniques like dropout and

[ e
optimization improve accuracy and reduce

overfitting. This step builds the core
intelligence of the system.

Prediction and Result Display (Flask
Integration): The system allows users to
upload paddy images through an HTML
interface. The wuploaded image is
preprocessed and passed to the trained
CNN model. The model predicts crop
condition and possible diseases. Based on

soil data, recommendations for fertilizers

L e
and treatment are provided. Results are

displayed using Flask, enabling real-time

and user-friendly interaction.
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RESULTS AND DISCUSSION

This project shows the details of profile

how we can detect easily.
Figure 2.1: Login Page
In this picture we showed login page of the

project in these basic details we can get.

Figure 2.2: Home Page
Here we can see home page. The we will
start detection process.
Figure 2.3: Upload Input

If we clicked then browse input image and

upload it..

Figure 2.4: Detect Paddy Crop with Soil
Suggestions Basmati

Finally, after uploading input image it can

detect paddy type and it will give soil

suggestions like above.

CONCLSUION

The proposed Smart Paddy Identification
and Soil Suitability Prediction system

Received: 03-03-2026 | Accepted: 06-04-2026 | Published: 13-04-2026 | www.ajmimc.com 403


http://www.ajmimc.com/

A

AMERICAN JOURNAL OF
MANAGEMENT A0 10T MEDICAL COMPUTING

[-155N 3040-0710

demonstrates the effective use of Artificial

Intelligence in agriculture. By integrating
deep learning for crop detection and
machine learning for soil analysis, the
system provides accurate and reliable
predictions. It reduces manual effort and
supports early detection of crop diseases,
improving  productivity. The system
promotes efficient use of resources such as
water and fertilizers. Overall, it offers a
scalable, cost-effective, and sustainable

solution for modern smart farming.
FUTURE SCOPE

Future  enhancements can  include
integration of real-time weather data to
improve prediction accuracy. The system
can be extended to support multiple crops
beyond paddy for wider applicability.
Advanced technologies such as drones and
satellite imaging can be used for large-
scale monitoring. Mobile based application
development can improve accessibility for
farmers in rural areas. Additionally,
incorporating IoT automation and cloud-

based systems can transform it into a fully
intelligent smart agriculture platform.
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