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Abstract—This study proposes a machine learning-based
framework for crop prediction using real-time agricultural
data. The model incorporates essential environmental
parameters, including temperature, rainfall, humidity, and soil
ph. To understand how crop conditions change over time, we
use specialized Al tools called Recurrent Neural Networks
(RNNs) - with a focus on the particularly effective Long Short-
Term Memory (LSTM) models. These models help in effectively
forecasting suitable crops. The system works like a well-
organized farming season - first we collect all the necessary field
information, then we clean and prepare the data like preparing
soil for planting. Next, we train our smart algorithms just like
training farm workers, and finally we present the findings
through clear, colorful charts that anyone can understand at a
glance. all aimed at supporting farmers in making informed,
data-driven agricultural decisions.

I. INTRODUCTION

Farming is the lifeblood of our world - it puts food on our
tables and keeps local economies running strong.
Conventional farming practices often depend on farmers'
personal experience and gut feeling, while technology-driven
methods support accurate decision-making and enhanced
productivity. Smart farming technologies powered by Al and
advanced algorithms have transformed modern agriculture,
making farming more predictable and efficient. With climate
conditions becoming more uncertain and soil fertility
declining, there is a growing need for intelligent systems that
support agricultural planning. The proposed system leverages
real-time data to predict the best-suited crop based on
environmental factors, reducing losses and improving yield.
Farmers frequently encounter challenges like limited
awareness of soil health and unpredictable rainfall patterns.
By using real-time data and scientific evaluation, our system
guides farmers in choosing the best crops for cultivation. The
real-time dataset contains environmental parameters like
nitrogen (N), phosphorus (P), potassium (K), rainfall,
temperature, pH, and humidity, which help determine the best
crops to grow. To handle this task, a LSTM model — a
variant of Recurrent Neural Networks (RNNs) — is applied
due to its strength in managing sequential data and
remembering trends over time.
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Il. RELATED WORK

A. Zhou et al. (2024) introduced an assimilation algorithm
that integrates the Ensemble Kalman Filter (EnKF) with
LSTM (Long Short-Term Memory) architectures to
improve crop growth modeling. This method reduces
overfitting and uncertainties in the measured data by
effectively utilizing sensor data collected from farms.
Combining EnKF and LSTM models improves the
precision and robustness in dynamic agricultural
environments.

B. Abhisek Kumar and Neha Sharma (2023) proposed a
comparative study of Gated Recurrent Unit (GRU) and
LSTM algorithms for crop forecasting using real-time
environmental datasets. Their research found that both
GRU and LSTM models delivered highly accurate
predictions. However, LSTM showed marginally better
performance, notably for datasets involving longer
sequences, showcasing its effectiveness in capturing long-
term dependencies in agricultural data.

C. Meghana S. and Harshit Kumar (2022) applied LSTM-
based advanced neural network models to predict various
stages of crop development using real-time climate and
soil data. Their work outperformed traditional statistical
methods and underscored the importance of long-term
memory in understanding crop development patterns over
time. The study demonstrated how advanced Al models
can better handle temporal variations in agricultural
environments.

D. . Agarika Sharma, Qujit Rai, and Narayan C. Krishnan
(2020). built a model to predict crop yields using satellite
imagery and an LSTM network. Their method handles
raw satellite images automatically—no manual feature
extraction needed—showing how powerful deep learning
and remote sensing can be when combined for farm
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I11. PROBLEM STATEMENT

Agricultural productivity plays a very important part in
maintaining global food availability, yet current farming
practices have trouble accurately predicting crop yields.
Traditional models, which rely on historical data and
assumptions, often miss real-time fluctuations in
environmental factors, soil health, and weather patterns.

As a result, farmers struggle to make timely, data-driven
decisions, leading to inefficient use of resources, low-yield
harvests, and economic losses. Not having a system that can
instantly analyze crop status based on environmental data
significantly limits the ability to plan and manage agricultural
activities effectively. Given the growing unpredictability of
climate change, There’s a big need for real-time crop
forecasting. real-time crop forecasting method that delivers
accurate forecasting and actionable insights to enhance
decision-making, resource management, and crop Yyield
optimization.

1V. OBJECTIVE OF THE PROJECT

A. Primary goal

The main goal of this project is to develop crop cultivation
and prediction systems using real-time datasets that make use
of today’s most advanced Al systems and environmental data
to provide accurate yield predictions for optimizing
agricultural practices. The proposed solution aims to assist
farmers in making better-informed decisions, improving
resource management, and boosting crop productivity,
thereby contributing to food security and sustainable
agriculture.

B. Develop a Real-Time Data Collection System:

Designed for collecting real-time data on environmental
factors such as temperature, soil moisture, pH, and fertility,
along with weather conditions. This data will serve as input
for crop prediction models. These sensors will track
parameters such as soil moisture, temperature, pH levels,
electrical conductivity, and soil fertility, which play a
important role in evaluating crop health and growth potential.
The system will also integrate weather data, including rainfall,
air moisture, wind conditions, and sunlight intensity, using
weather stations that provide real-time weather forecasts.

C. Integrate Remote Sensing Technologies

Incorporate it add satellite snapshots and aerial data to spot
crop health trends, track growth phases, and pinpoint
environmental impacts on yields . This integration is
particularly valuable for farmers with large, scattered fields,
where real-time, on-the-ground monitoring would be
impractical.
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D. Design and develop smart prediction models

Use advanced learning techniques such as RNN and LSTM
networks to handle real-time data and forecast crop yields
accurately.

E. Evaluate Model Performance

Test the accuracy of different predictive models using
historical crop data, real-time data, and experimental setups
to ensure reliable yield prediction under varying
environmental conditions.

V. METHODOLOGY

The methodology for developing a real-time crop cultivation
and prediction system follows a structured approach, divided
into several phases: gathering requirements, designing the
system, building and testing it, followed by deployment,
monitoring, maintenance, and training the users. Every stage
ensures that the system is built and applies effectively to meet
farmers' needs.

Learning
Algorithon
‘ ——»  TrainSet > Trsk
1 | Model
" Dataset
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! Validate
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Result
»  TestSet —_—

1. Requirement Analysis

o Data Sources: Real-time data from agricultural
departments.

e Machine Learning Algorithms: RNN.

e  Execution Environment: Jupyter Notebook.

e Software and Tools: Python, Pandas, NumPy,
Scikit-learn, Matplotlib, Seaborn.

2. System Design
e Design the overall system architecture,
including weather data sources.

e Communication should ensure smooth and
effective exchange of information across
devices and the system.

e Design the Al model workflows that handle
data analysis, model training, and forecast

tasks. The system manages large volumes of
data.
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3.
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Development

Data Collection System  Development:
Gathering live field data by applying sensors.
Machine Learning Model : Implement machine
learning algorithms (RNN, LSTM) to process
historical and real-time data for crop yield
prediction. Train the models with relevant
agricultural datasets.

Data Storage: Set up databases to store both the
original and processed data, along with the
results generated by the predictive models for
easy access and future analysis.

Testing

Unit Testing: Test individual components of the
system (data collection, prediction models, DSS
interface) to ensure they work independently.
Integration Testing: Test the integration
between the machine learning models, and
Database to ensure data flows seamlessly across
all system components.

Model Validation: Validate the performance of
the predictive models using validation
techniques like cross-validation and real-world
comparisons to guarantee accurate crop yield
forecasts.

Deployment

Involves setting up sensors in the fields to
collect real-time data like soil moisture and
temperature, which is then sent to the system for
analysis

Monitoring and Maintenance

System Monitoring: Regularly observe the
operation of sensors, weather data inputs, and
machine learning models to verify they are
working as expected and delivering reliable
outputs.

Data Quality Assurance: Ensure the accuracy
and consistency of data by keeping a close
check on the performance of sensors and
addressing any issues promptly.

Documentation and Training

Documentation: Documentation for the entire
system, including setup instructions, data flow
diagrams, machine learning models, and system
architecture.

User Guides: Develop clear and practical
manuals that explain how farmers can use the
Decision Support System to support vyield
forecasting, manage crops effectively, and
make informed decisions based on data.
Training Sessions: Organize hands-on training
programs to help farmers understand the
system’s functions, learn how to read the
predictions, and apply them in their daily
agricultural practices.

Admin Training: Provide practical training
to system administrators on how to operate
and manage the devices and predictive
models. This includes guiding them on
routine upkeep and basic troubleshooting to
keep the system running smoothly.

VI. RESULT AND DISCUSSION

Figure 6.1: Temperature ,Rainfall, Ph, N, P, K
Distribution for Rice
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VI1I. OVERALL DISCUSSION

! ‘ ‘ ‘ ; After setting up the system, we were able to collect

Fau| | = Pl ‘ real-time data such as soil nutrients (nitrogen,
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‘ ] . rainfall, and soil pH levels. The data was analysed

| and visualized to study the variations for different

L crops.The results showed that real-time data

. significantly improved the accuracy compared to
traditional methods.
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This method empowers farmers to choose optimal

crops for their land, boosting potential earnings. The
TTIA T P system demonstrated user-friendly design, reliable
i - performance, and promising practical applications,
establishing itself as an essential smart agriculture
tool.
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IX. CONCLUSION

Training VS Validation Accuracy (LSTM) and

Training Validation Loss (LSTM) In this project, we developed a crop cultivation and
R prediction system that uses real-time data such as soil
Pedcine sae - nutrients, temperature, rainfall, humidity, and pH

levels.By implementing machine learning techniques

e like RNN and LSTM, we were able to make accurate
predictions about crop conditions. Our system is
e designed to support farmers with timely and reliable
suggestions, helping them plan more effectively, use
cscreo water and fertilizers efficiently, and ultimately
s achieve higher crop yields. The results show that
combining live environmental data with machine
learning presents an effective strategy for improving
agricultural productivity and advancing smarter
farming practices.

PREDICTION PROBABILITIES FOR CROPS
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X. FUTURE SCOPE REFERENCES

In the future, the system can be expanded by adding [1] "CROP YIELD PREDICTION USING DEEP LEARNING
more features such as pest detection, disease TECHNIQUES: A REVIEW"
prediction, and weather forecasting. More advanced A.AUTHORS: AAYUSH KUMAR, DEEPIKA VERMA
models can also be trained to improve prediction B.SOURCE:  INTERNATIONAL ~ JOURNAL  OF
accuracy further. Real-time alerts through mobile COMPUTER APPLICATIONS, 2023.
apps can be introduced so that farmers get instant
updates. Using drone images and satellite data can [2] "AN ENKF-LSTM ASSIMILATION ALGORITHM FOR
also make the system even more effective. CROP GROWTH MODEL" AUTHORS: LIQI ZHOU,

LING WANG, JIE LIU, JINSHAN TANG SOURCE:
COMPUTERS AND ELECTRONICS IN AGRICULTURE,
2024.

[3] "A GNN-RNN APPROACH FOR HARNESSING
GEOSPATIAL  AND TEMPORAL INFORMATION:
APPLICATION TO CROP YIELD PREDICTION"

+ AUTHORS: JOSHUA FAN, JUNWEN BAI, ZHIYUN LI,
ARIEL ORTIZ-BoBEA, CARLA P. GOMES

*SOURCE: PROCEEDINGS OF THE AAAl
CONFERENCE ON ARTIFICIAL INTELLIGENCE, 2021.

[4] "WHEAT CROP  YIELD PREDICTION USING

DEEP LSTM MODEL"
+AUTHORS. SAGARIKA SHARMA, SUJIT RAI,
NARAYANAN C. KRISHNAN

+SOURCE: PROCEDIA COMPUTER SCIENCE, 2020.

[5] "A CNN-RNN FRAMEWORK FOR CROP YIELD
PREDICTION"
+ AUTHORS: SAEED KHAKI, L1zHI WANG, SOTIRIOS
V.ARCHONTOULIS
+ SOURCE: FRONTIERS IN PLANT SCIENCE, 2019.

[6] "MACHINE LEARNING APPROACHES FOR CROP
YIELD PREDICTION USING TIME-SERIES DATA"
*AUTHORS: PRIYA SHARMA, ARVIND KUMAR
* SOURCE: INTERNATIONAL JOURNAL OF ADVANCED
RESEARCH IN COMPUTER SCIENCE, 2022.

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJ]SREM48770 | Page 5


http://www.ijsrem.com/

