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ABSTRACT: Agriculture contributes a significant amount to the economy of India due to the dependence on
humanbeings for their survival. The main obstacle to food security is population expansion leading to rising demand for
food. Farmers must produce more on the same land to boost the supply. Through crop yield prediction, technology can
assist farmers in producing more. This paper’s primary goal is to predict crop yield utilizing the variables of rainfall,
crop, meteorological conditions, area, production, and yield that have posed a serious threat to the long-term viability of
agriculture. Crop yield prediction is a decision-support tool that uses machine learning and deep learning that can be used
to make decisions about which crops to produce and what to do in the crop’s growing season. It can decide which crops
to produce and what to do in the crop’s growing season. Regardless of the distracting environment, machine learning and
deep learning algorithms are utilized in crop selection to reduce agricultural yield output losses. To estimate the
agricultural yield, machine learning techniques: decision tree, random forest, and XGBoost regression; deep learning
techniques- convolutional neural network and long-short term memory network have been used. Accuracy, root mean
square error, mean square error, mean absolute error, standard deviation, and losses are compared. Other machine
learning and deep learning methods fall short compared to the random forest and convolutional neural network. The
random forest has a maximum accuracy of 98.96%, mean absolute error of 1.97, root mean square error of 2.45, and
standard deviation of 1.23. The convolutional neural network has been evaluated with a minimum loss of 0.00060.
Consequently, a model is developed that, compared to other algorithms, predicts the yield quite well. The findings are
then analyzed using the root mean square error metric to understand better how the model’s errors compare to those of
the other methods.

L. INTRODUCTION

Agriculture is vital for the development of the world. We, humans, benefit from agriculture one way or the other, which
has made agriculture a key area of study. Farmers will always need information to refer to, most especially when
growing crops that are not common in their land or culture .

The average farmer has access to crude sources of information such as TV, radio, newspapers, fellow farmers, government
agricultural agencies, farm supply, and traders. There is, therefore, a need for a system that allows farmers access to
relevant information. Machine learning is among the trending technologies; hence, there exist several technologies and
systems that run on a machine learning framework.

Project Overview

In recent times, several machine learning systems in agriculture have been tested and created. Research of several
machine learning algorithms’ effectiveness in agriculture and other application domains has also been conducted and this
is because machine learning is a very effective tool for efficient use of resources, prediction, and management, which are
needed in agriculture. Machine learning is the ability of an electrical processing system to acquire knowledge and apply
that knowledge.

IJIRSET©2025 | AnI1SO 9001:2008 Certified Journal | 9495



http://www.ijirset.com/

Impact
Factor

8.699

\J

"IJ3j Science, Engineering and Technology (IJIRSET)

ﬂ:’g@ International Journal of Innovative Research of

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 14, Issue 4, April 2025

|DOI: 10.15680/1JIRSET.2025.1404501|

As we all know that agriculture depends largely on the nature of soil and the climatic conditions and many a times, we
face unpredictable changes in climate like, non-seasonal rainfall or heat waves or fluctuations in humidity levels, etc. and
all such events cause a great loss to our farmers and farming, because of which they are not able to utilize their
agricultural land to it's fullest.

So to solve all such problems, I have build a Machine Learning Model by the virtue of which we can help farmers,
optimize the agricultural production, because this predictive model will help them understand that for a particular soil &
given climatic condition, which crop will be best suitable for the harvest.

II. LITEARTURE SURVEY

I .CROPYIELD PRODUCTION USING RANDOM FOREST ALGORITHM

Priya et al.(2020):

There was concerned with the use of the random forest algorithm generate predictions for crop yield and improvement.
They used random forest algorithm was used for yield production using dataset with four features or parameters. A
training set as used to train the algorithm rules which were then applied to the remaining datasets. The results showed
that we can attain accurate crop yield prediction using random forest algorithm achieves a largest number of crop yield
models. It is suitable for massive crop yield prediction in agricultural planning.

MING ET AL.(2020):
This work involved classification of land cover based on image and remote sensing. Random forest is an efficient
classification algorithm and performs effectively without using special selected features.

JEONG ET AL.(2020):

This work aimed at examining the performance efficiency of the random forest algorithm in crop yield prediction for the
wheat crop, potato crop, and maize crop. The work showed that. The random forest algorithm is far more effective in
crop yield prediction

I .CROP YIELD PRODUCTION USING ARTIFICIAL NEURAL NETWORKS LIAKOS ET(2021):

This work involved a research into the use of machine learning agricultural production systems using Artificial Neural
Networks. The work showed that machine learning models have been used in several agriculture related areas. Mainly
crop production and aiding management decision making processes.

MITRA ET AL.(2021):
This work focused on simulating and predicting crop yield for effective crop management and adequate results. The
artificial neural network was Effective for simulation and prediction.

III .ADVANCED AGRICULTURE PRODUCTION USING NATVE BAYES, MULTILAYER PERCEPTRON, SUPPORT VECTOR
MACHINE NITZE ET(2022):

They compared the effectiveness of several machine learning algorithms: Support Vector Machines,

Multilayer Perceptron, Support Vector Machine used for classification of different crops Image processing is also done
so the SVM is better than ANN.

III. METHODOLOGY
Requirements: The search has become more intense and concentrated on the software's requirements at this time. To
comprehend the nature of the programs to be developed, the software engineer must first comprehend the software's
information domain, which includes the required functionalities, user interface, and so on. The customer must be

informed about the second activity, which must be recorded and presented.

Design: This step is used to transform the above criteria as a representation in the form of "blueprint" software before
coding begins. The design must be able to meet the criteria laid out in the previous.
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Implementation: The design was converted into a machine-readable format in order for it to be interpreted by a
computer in some circumstances, i.e., through the coding process into a programming language. This was the stage in
which the programmer will put the technical design phase into action.

Verification: It, like anything else constructed, must first be put to the test. The same may be said for software. To ensure
that the application is error-free, all functions must be checked, and the results must closely comply to the previously
specified requirements.

Maintenance: Software maintenance, including development, is essential since the software that is being generated is
not always exactly like that. It may still have minor faults that were not identified previously when it runs, or it may
require additional capabilities that were not previously available in the software.

Useful factors: The Waterfall model has its advantages like it is simple to use. Additionally, while using the model all
the system requirements can be defined as a whole, explicitly and at the start the product can run without many issues.

It is economic to make changes in the early stages of the project when there are problems with system requirements then
when the problems which arise in later stages.

Non-functional requirement is a description of features, characteristics and attribute of the system as well as any
constraints that may limit the boundaries of the of the proposed system.The non- functional requirements are essentially
based on the performance, information, economy, control and security efficiency and services. Based on these the non-
functional requirements are as follows:

. The system should provide better accuracy.
i The system should have simple interface for users to use.
. To perform efficiently in short amount of time

Reliability : The reliability of the product will be dependent on the accuracy of the dataset of purchase, how much stock
was purchased, high and low value range as well as opening and closing figures. Also, the stock data used in the training
would determine the reliability of the software.

Security: The user will only be able to access the website using his login details and will not be able to access the
computations happening at the back end.

Maintainability: The maintenance of the product would require training of the software by recent data so that their
commendations re up to date.

MODELS:

A machine learning model is defined as a mathematical representation of the output of the training process. Machine
learning is the study of different algorithms that can improve automatically through experience & old data and build the
model. A machine learning model is similar to computer software designed to recognize patterns or behaviors based on
previous experience or data. The learning algorithm discovers patterns within the training data, and it outputs an ML
model which captures these patterns and makes predictions on new data. In Our Project we compared different machine
learning models like oLinear Regression

. XGBOOST
° ADA BOOST
] Decision Tree

Random Forest

Train and Test:

Machine Learning is one of the booming technologies across the world that enables computers/machines to turn a huge
amount of data into predictions. However, these predictions highly depend on the quality of the data, and if we are not
using the right data for our model, then it will not generate the expected result. In machine learning projects, we generally
divide the original dataset into training data and test data. We train our model over a subset of the original dataset, i.e.,
the training dataset, and then evaluate whether it can generalize well to the new or unseen dataset or test set. Therefore,
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train and test datasets are the two key concepts of machine learning, where the training dataset is used to fit the model, and
the test dataset is used to evaluate the model.

IV. RESULTS AND DISCUSSION

In machine learning, testing is mainly used to validate raw data and check the ML model's performance.

The main objectives of testing machine learning models are:

e Quality Assurance

Detect bugs and flaws

e Once your machine learning model is built (with your training data), you need unseen data test your model. This data
is called testing data, and you can use it to evaluate the performance and progress of your algorithms’ training and
adjust or optimize it for improved results.Testing data has two main criteria. It should:

e Represent the actual dataset

e Be large enough to generate meaningful predictions

. @ [ @ Copvield Prediction x  + - a X
< > O ([ @ 1270015000 &) &=
CROP YIELD PREDICTOR
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Predict Crop Yields with Confidenc:

What is Crop Yield Prediction?

Crop yield prediction involves analyzing data like weather patterns, soil diti and historical per to forecast the yield of crops. By using predictive
models, farmers and researchers can optimize farming strategies and make informed decisions.
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V. CONCLUSION

crop yield prediction was effectively carried out using a combination of machine learning and deep learning techniques.

By analyzing critical factors such as rainfall, temperature, crop type, and area of cultivation, the proposed models
demonstrated strong predictive capabilities. Among the algorithms tested, the Random Forest and Convolutional Neural
Network models outperformed others in terms of accuracy and minimal error, making them highly suitable for real- world
agricultural applications. These results emphasize the potential of intelligent data-driven systems to support farmers in
making informed decisions, optimizing crop production, and contributing to sustainable agricultural practices. With
further enhancements and real-time data integration, such predictive models can play a vital role in ensuring food
security and increasing farm productivity across diverse agro-climatic zones.

The future scope of this crop yield prediction project is vast and promising. With advancements in technology, the
integration of real-time data from IoT devices such as soil sensors, weather stations, and satellite imagery can
significantly enhance the accuracy and responsiveness of yield predictions.The system can be expanded to support a
wider range of crops and geographical regions, making itinclusive and scalable. Incorporating reinforcement learning can
help the model adapt to changingenvironmental conditions and farming practices over time. Additionally, a user-friendly
mobile orweb application can be developed to provide personalized recommendations and alerts to farmers,enabling
better decision-making. Collaboration with agricultural departments and local governments can further help in large-
scale deployment and policy formulation for farming.
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