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Abstract: India's primary industry is agriculture. Climate change has a negative effect on the majority of
crops. This project will help farmers decide which crop is ideal for their particular plot of land. To
recommend the best crop to plant, the SVM algorithm is utilized. The issues we face in regard to weather,
temperature, humidity, rainfall, humidity, nitrogen, and phosphorus content in soil are now not being
adequately addressed by inventions or solutions. Numerous diverse types of expanding economic growth,
notably in the agriculture sector, are occuring in countries like India. Additionally, the process is useful for
suggesting crops for suitable terrain. Project will executed using Spyder.
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I. INTRODUCTION

Crop recommendation using machine learning involves using algorithms and models to predict the most suitable crops
for a specific region or farm based on factors such as soil type, weather conditions, and market demand. Different
machine learning techniques like decision trees, random forests, k-nearest neighbors, and support vector machines can
be used for crop recommendation. A large and diverse dataset containing information on crops, soil types, weather
patterns, and market demand is crucial for developing a reliable crop recommendation system.

Data analysis techniques like clustering and dimensionality reduction can also be applied to simplify the data for easier
interpretation. Crop recommendation systems can help farmers and agricultural organizations make informed decisions
about crop selection and maximize yields and profits. This technology is increasingly important as the world population
continues to grow, and agricultural productivity needs to keep up with demand.

II. CROP RECOMMENDATION SYSTEM
A crop recommendation system is a type of decision support system that helps farmers or agricultural professionals
make data-driven decisions about which crops to plant based on factors such as soil quality, weather conditions, and
market demand. This type of system typically uses a combination of data analysis, machine learning, and artificial
intelligence techniques to provide personalized recommendations to farmers.
Here are some of the key components of a crop recommendation system:

1. Data collection: A crop recommendation system requires a large amount of data to make accurate
recommendations. This data can come from a variety of sources, including weather sensors, soil sensors,
satellite imagery, and crop yield data.

2. Data analysis: Once the data has been collected, it needs to be analysed to identify patterns and correlations.
This involves using techniques such as statistical analysis and machine learning to extract insights from the
data.

3. Crop selection: Based on the data analysis, the system can make recommendations about which crops are
most likely to thrive in a particular area. This can take into account factors such as soil quality, weather
patterns, and historical crop yields.

4. Personalization: To provide the most accurate recommendations, a crop recommendation system should be
tailored to the specific needs of individual farmers. This can involve collecting additional data about the
farmer's preferences and constraints, such as their budget, equipment, and labour resources.
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User interface: Finally, the system should have a user-friendly interface that allows farmers to easily access
and understand the recommendations. This may involve presenting the recommendations in a visual format,
such as a map or a chart, and allowing farmers to adjust the parameters of the recommendation algorithm.

III. PYTHON LIBRARIES

The libraries used in a crop recommendation system can vary depending on the specific implementation and
programming language being used. However, some commonly used libraries for data analysis, machine learning, and
web development include:

1.

9.

NumPy: a library for scientific computing with Python, providing support for array computing and linear
algebra operations.

Pandas: a library for data manipulation and analysis, providing support for data manipulation, cleaning, and
analysis.

Scikit-learn: a library for machine learning in Python, providing support for various classifications,
regression, and clustering algorithms.

TensorFlow: a library for machine learning and deep learning, providing support for building and training
neural networks.

Keras: a high-level neural networks API, built on top of TensorFlow, providing a simple and intuitive
interface for building and training deep learning models.

Matplotlib: a library for creating visualizations in Python, providing support for creating various types of
charts and graphs.

Seaborn: a library for statistical data visualization in Python, providing support for creating visually appealing
and informative statistical graphics.

OpenCV: a library for computer vision and image processing in Python, providing support for various image
processing operations and algorithms.

Tinker :Tinker is a powerful and flexible tool for creating graphical user interfaces for Python applications

These libraries can be used in combination to build a crop recommendation system that processes data, trains machine
learning models, and delivers recommendations through a Tinker’s GUI.

3.1 Installing Libraries
pip install tensorflow

pip install keras

pip install matplotlib

pip install pandas
pip install opencv-python
pip install sklearn

IV. MATHEMATICAL MODEL

Let S be the Whole system S= {I,P,O}

I-input

P-procedure
O-output

Input( )
Mathematical Model
I={ Crop Dataset}

Where,

Procedure (P),
P={I, Using I System perform operations and calculate the crop prediction and Dataset Crop information is calculate &

using SVM Algorithm.}
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V. SUPPORT VECTOR MACHINE
A crop recommendation system based on Support Vector Machines (SVM) is a machine learning algorithm that can
predict which crops are best suited to a particular area based on various factors such as soil type, climate, and water
availability. SVM is a powerful classification algorithm that can handle high-dimensional datasets with a relatively
small number of observations, making it an ideal choice for crop recommendation systems.
SVC (Support Vector Classifier) is a type of machine learning algorithm that falls under the category of supervised
learning. It is a variant of the Support Vector Machine (SVM) algorithm that is used for classification tasks.SVC works
by finding the hyper plane that best separates the different classes in the data. This hyperplane is chosen such that it
maximizes the margin between the classes, i.c., the distance between the hyperplane and the nearest data points of each
class. Once the hyperplane is found, SVC can classify new data points by determining which side of the hyperplane
they lie on.
SVC is a powerful algorithm that can handle both linear and non-linear classification tasks. It can also handle high-
dimensional data and works well with small to medium-sized datasets. One of the advantages of SVC is that it is less
prone to over fitting than other classification algorithms, as it maximizes the margin between classes.
In Python, SVC is implemented in the scikit-learn library, which provides a range of tools for machine learning tasks.
The SVC class in scikit-learn provides a range of hyper parameters that can be tuned to optimize the algorithm's
performance, such as the regularization parameter and the kernel function.Overall, a crop recommendation system
based on SVM and SVC can be a valuable tool for farmers to optimize crop yields, reduce waste, and increase profits
while contributing to sustainable agriculture practices.

VI. SVCCODE
fromsklearn.model_selection import train_test split
X_train, X_test, y train, y_test =train_test split(X, y, test_size=0.30,random_state=123)
fromsklearn.svm import SVC
svcclassifier = SVC(kernel="linear")
sveclassifier.fit(x_train, y_train)
y_pred = svcclassifier.predict(x_test)

print(y pred)

VII. EXPLANATION
The first line imports the train_test_split function from the model selection module of scikit-learn, which is used to split
the dataset into training and testing subsets. The function takes in the input data x and the target variable y, and splits
them into random training and testing sets, with a test set size of 30% of the data, and a random state seed of 123.The
next line imports the SVC class from the svm module of scikit-learn which is used to create an instance of the SVC
classifier. The kernel parameter is set to 'linear’, indicating that a linear kernel function will be used.
The next line fits the SVC classifier to the training data by calling the fit method on the svcclassifier object. This trains
the classifier on the training data, using the specified kernel function and other hyper parameters.The next line predicts
the target variable values for the test data by calling the predict method on the svcclassifier object, passing in the test
input data x_test. The predicted values are assigned to the variable y pred.
Finally, the last line prints out the predicted target variable values for the test data. This allows the user to evaluate the
performance of the SVC classifier on the test data and compare it to the true target variable values y_test..

VIII. CONCLUSION
In conclusion, crop recommendation systems based on machine learning techniques, such as Support Vector Machines,
can help farmers and agricultural organizations make data-driven decisions about crop selection, maximize yields, and

increase profits. These systems rely on a large and diverse dataset containing information on crops, soil types, weather
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and market demand. The data is analysed using techniques like clustering and dimensionality reduction to
the data for easier interpretation. The recommendations provided by the system can be personalized to the

specific needs of individual farmers, and the system should have a user-friendly interface.

Python libraries, such as NumPy, Pandas, Scikit-learn, TensorFlow, Keras, Matplotlib, Seaborn, OpenCV, and Tinker,
can be used to build crop recommendation systems that process data, train machine learning models, and deliver
recommendations through a GUI. Overall, crop recommendation systems based on machine learning techniques have
the potential to contribute to sustainable agriculture practices while meeting the demands of a growing world
population.
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