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CROP FORE CASTING USING MACHINE LEARNING
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ABSTRACT

India is mainly an agricultural country. Agriculture is the
process of using land to grow a variety of crops. It hasbeen
cultivated in India for a long time and is known as the
backbone of the Indian economy. The majority of the people
in India are directly or indirectly dependent on agriculture
fortheir livelihood.[3]this leads to reduce yield increase
strain on agricultural resources, exacerbating the challenges
faced by farmers worldwide. Crop forecasting depends on
soil, geography and climatic characteristics, and ac- curate
cropfore casting increases crop production.[1]Further more,
this system can offer real-time monitoring and feedback,
allowing farmers to make informed decisions throughout the
crop cycle, ultimately optimizing yields and promoting
environmentally responsible farming practices.
Keywords : crop prediction, machine learning, support

vector machine, decision trees.

I. INTRODUCTION

For a country, one of the main parts of its development
rotates around creating food potential. For ages, the creation
of fundamental food crops has been associated with
agribusiness[1]. Farming is the significant occupations in
India. It is a tremendous financial area and assumes a
significant part in the general improvement of the country.
Prior crop expectations depended on the experience of
ranchers in a specific region. They pick just the old or
neighborhood or more popular yield nearby around their
territory and they have close to zero familiarity with the
substance of soil supplements like soil nitrogen, phosphorus
and potassium. The current situation is that inadequate
utilization of soil nutrients without crop rotation leads to
reduced yields, soil contamination and damage to the top

layer. Given the challenges posed by urbanization and
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globalization, preserving and enhancing land use and fertility
in the agricultural sector becomes paramount[3]. As arable
land availability remains limited, there is a pressing need to
maximize productivity through accurate crop forecasting
methods, which agricultural researchers are actively
exploring to determine the most suitable crops for various

regions worldwide.

Machine learning, a fast-growing approach, allows it to
expand and make practical decisions to make all are as at the
forefront of its applications. The main emphasis will beon
quality cultivating rather than undesirable environmental
factors[5].Different Al classifiers, for example, Calculated
Relapse, Nave Bayes and Irregular Woodland to make exact
expectations and to monitor conflicting patterns in
temperature and precipitation[1]. The planned framework
will suggest the suitable yield for the specific land. In light of
soil boundaries like environment boundary, precipitation,
temperature, stickiness and pH. They are gathered from
Government web-site,indiastat.org and Meteorological
Division. The framework takes the expected contribution
from the cultivator or from sensors like temperature,
moistness and pH. This multitude of information are material
to Al prescient calculations, for example, Backing Vector
Machine (SVM) and Choice Tree distinguish designs inside
information and cycle them as indicated by input conditions.
The framework prescribes the harvest to the rancher and how
much supplements to be added to the gauge crop. This
framework has a few different elements like surmised yield
per g/section of land, seeds expected for development in

kg/section of land and market cost of the harvest.

II. METHDOLOGY
The proposed system aims to forecast the optimal crop
for specific land by analyzing climatic parameters including
soil composition, temperature, humidity, pH levels, and

rainfall patterns[10].
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Fig.1. System Architecture

A. Data Collection for Crop Prediction

Data collection is the most productive strategy for
gathering and estimating information from different sources,
for example, government websites, indiastat.org and climate
sites[1].To get an estimated dataset for the planned
framework. This dataset ought to contain the accompanying
credits like Soil PH, Temperature, Humidity, Rain, Harvest
information ,NPK wvalues, those boundaries will be
considered for crop estimating. For the yearly precipitation
estimate, we gather the earlier year's precipitation

information.

Fig.2. Crop yield dataset

Fig.3. Temperature, Rainfall and Nutrients data set
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Fig.4. Soil Nutrients distribution as per state

B. Datapreprocessing

In the wake of gathering datasets from various sources.
The dataset should be preprocessed before the model can be
prepared[5]. Data preprocessing is expected for effective
representation of data. It tends to be finished in a few stages,
beginning with reading the collected dataset and proceeding
with the data cleaning process. In data cleaning, datasets
contain a few undesirable credits, those credits are cropping
conjecture isn't thought of. In this manner, we really want to
dispose of superfluous properties and datasets that contain a
few missing qualities or dispose of these missing qualities or
fill in pointless non-values for better exactness [6]. Then, at

that point, characterize the motivation behind a model. After
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clearing the information, the dataset will be separated into

preparation and test.

Fig.5. Data Preprocessed

C. Machine Learning Algorithm for Prediction
[2]Machine learning finds extensive application in
agriculture, particularly in analyzing large datasets to
identify significant classifications and patterns. The
primary objective of machine learning is to extract insights
from data and transform it into a coherent structure for
practical applications. This study focuses on analyzing crop
yield methods based on available data, employing machine
learning techniques to predict yields and enhance crop

profitability.

a) Support VectorMachines:[8] Support vector machines
(SVMs) constitute a set of supervised learning techniques
utilized for classification, regression, and outlier detection,
primarily serving as a classification tool. During the
algorithm execution, information regarding the n items in
the n-dimensional space is mapped to specific coordinates,
with each feature represented by the corresponding
coordinate value. SVM, as a discriminative classifier,
effectively segregates data points using a hyperplane
determined by labeled training data, aiming to best classify
new examples. In the context of rainfall forecasting, an
external dataset containing historical rainfall data is initially
loaded and preprocessed[1]. Following data preprocessing,
the SVM classifier with a radial basis function kernel is

trained using the dataset. Subsequently, the classifier is

applied to the training set, and after fitting and testing, the
model is capable of predicting the forthcoming annual
rainfall. The predicted rainfall serves as a crucial input

parameter for the crop forecasting system.

Fig.6. Rainfall prediction flow chart

b) Decision tree: [2] The decision tree stands as a versatile
classification algorithm within the realm of machine
learning, crafting a model from observations based on
defined parameters. This tree structure unfolds recursively
from top to bottom, with each node representing either a leaf
node or a decision node. Decision tree techniques are
renowned for their simplicity, ease of comprehension, and
relevance to decision-making processes. Each decision tree
comprises interconnected internal and external nodes, where
the former serve as decision-making entities, and the latter
act as subsequent nodes to traverse. Leaf nodes, conversely,
lack child nodes and are associated with specific labels. The
overarching objective is to distill overarching rules from
contextual experiences. The decision tree algorithm
constructs a model that predicts the value of a target variable
by discerning straightforward decision rules from data
features. [7]Following dataset ingestion, preprocessing
occurs across several stages, culminating in model training
using the Decision Tree Classifier on the training set. In the
context of crop forecasting, variables such as temperature,
humidity, soil pH, and projected rainfall are considered,
either manually inputted or sourced from sensors, and
subsequently integrated into a list alongside predicted

rainfall. Leveraging this data, the Decision Tree algorithm

7g forecasts the crop type.
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Fig.7. Flow chart for crop prediction.

D. Crop Recommendation

[4]The system recommends the optimal crop for
cultivation by considering predicted rainfall, soil
composition, and climatic conditions. Additionally, it offers
information on necessary fertilizers, including Nitrogen (N),
Phosphorus (P), and Potassium (K) per kilogram per hectare,
along with seed requirements for each crop. Furthermore, it
suggests the recommended crop yield in kilograms per acre
for optimal harvest. These comprehensive details empower

farmers to select the most lucrative crop options.

III. RESULT ANALYSIS

The proposed system suggests the optimal crop for a
given land, considering factors such as annual rainfall,
temperature, humidity, and soil pH. To predict annual
rainfall, the system utilizes the SVM algorithm based on
previous year's data, while users input other parameters. In
the Output section, the system showcases the recommended
crop, necessary seeds per acre, market price, approximate
yield, and uses NPK values from the System Input section to

indicate the required NPK for the suggested crop.
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Fig.8.Tested Output result

IV. CONCLUSION

A specific technology aids farmers in determining the
most suitable crop for cultivation in their fields, aiming to
ensure efficient and productive harvesting. Given the current
underutilization of technology and analysis among farmers,
there is a risk of selecting inappropriate crops, which can
adversely impact their income. To mitigate such losses,
we've developed a user-friendly system utilizing a graphical
user interface (GUI). This system predicts the ideal crop for a
particular piece of land, recommends necessary nutrient
additions, specifies the required seeds for cultivation, and
estimates the expected yield market price. By empowering
farmers to make informed decisions, this system fosters
agricultural development through innovative concepts.
Additionally, in the future, rainfall forecasting will be
utilized to assess the need for additional water availability.
Leveraging an enhanced dataset with a multitude of
attributes, the system facilitates improved yield forecasts,
thereby contributing to food security by averting potential

food crises.
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