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Abstract

Agriculture plays the important role in human survival. In
today’s situation, agriculture is the most important field.
Farmers often use fertilizers in random quantities. So, this
affects the crop yield and causes soil acidification and
damages the soil and top layer, and there may be a chance of
selecting the wrong crops which will reduce their income.
Our model suggests the right crop based on weather
conditions by using a Support Vector Machine and
Random Forest to grow in a particular farm based on
parameters such as PH,(N,P,K)and the parameters such as
rainfall, temperature, and humidity.

Introduction:

Agriculture plays a vital role in production. In most cases,
the farmers are not well aware of what kind of crops they
should grow on their farms. This is why we are focusing on
finding out the best crop to grow in order to get a better
yield. We use the dataset from Kaggle to create a machine-
learning model for predicting the suitable crop to grow ata
particular place. By predicting the suitable crop to be
grown, we will help the farmers to decide on the crop yield.
This will eradicate the problem of fertilizer and nutrient
deficiency in fields occurring because of choosing the
wrong crops which can scale down the production
efficiency. Our model is to provide the farmers with an ideal
prediction for growing crops taking into consideration the
factors such as the composition of the soil, and
environmental factors like temperature, rainfall, humidity
Nitrogen (N), Phosphorous (P), and Potassium (K).

The main ideology of the research is around the
concept of predicting the most suitable crop to be grown
with the help of a machine learning algorithm. It predicts
the accuracy of future production of eleven different crops
such as rice, maize, chickpea, black gram, lentil, kidney
beans, orange, apple, papaya, coconut, pigeon peas, moth
beans, mung bean, pomegranate, mango, banana, grapes,
watermelon, muskmelon, jute, cotton and coffee crops
using different supervised machine learning methods and
predict the most suitable crop. The dataset is required to
train the model according to the actual values and then test
the model foraccuracy. Presently our farmers are not using
analysis and technology, so there may be the chance of
incorrect selection of crops for cultivation which will
reduce their income. We aim to help farmers, and we have
also made it more and more visual and so easier to operate

with their inputs. This process is mainly laying the
foundation for further evaluation through the addition of
secondary factors, which mainly have an impact on
deciding the crop to be grown on a particular field in a
specificplace.

Others’ findings and opinions

Medar et al. (2019), Gandge & Yogesh (2017) proposed a
system of crop yield prediction dealing with the
geographical value that denotes parameters including crop
name, Rainfall etc . By this method, an accurate crop can be
predicted by using the climatic conditions of the respective
field. The Random Forest and Decision tree are the two
algorithms used for crop prediction. By the comparison of
the two algorithms, Random forest gives the best accuracy.
Higheraccuracy givesa higher profit for the crop.

The method proposed by Kumar et al. (2020), Bondre et
al. (2019) gives the right crop according to the given input
values. The use of a Support Vector Machine (SVM) gives
higher accuracy and efficiency. The datasets used for the
paper are locality data and sample crop datasets. By use of
this method, the right crop can be predicted with the help of
parameters like Fertilizers (Nitrogen, Phosphorous and
Potassium) and soil content like Ph values. In the final
prediction, Fertilizers and soil content are suitable forsome
cropslike Rice, radish, carrot, Maize, and Black gram.

The two distinct processes used Nigam et al. (2019),
Rajak et al. (2017) for predicting the yield of sugarcane class
are from figures about graph characteristics. The first
process is Random Forest which implements learn. The
Second one is Gradient Boosting tree implements based on
the XG Boost library, after the separation of value for
training and testing purposes. The parameters contain soil
type, area, width, yield accuracy, sugarcane grade and type
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and rainfall This paper shows work applied is accurate for
Random forests which means decision-making in Sugar
industries.

Jain et al. (2020) and Reddy et al. (2019) proposed crop
yield prediction using attributes like LTTS, climate and soil
attributes, NDVI and algorithms like Supervised machine
learning (SML) algorithm. This method classifies the yield
prediction into three categories, time duration of SCLC
forecasting by soil and weather attributes, Support Vector
Machine Regression (SVR) is estimated by NDVI, and by
the use of SVR, NDVI is set as input for sugarcane crop. In
the proposed system, we have predicted the crop yield by
forecasting climatic conditions using time series and
forecast NDVI using predicted climatic parameters and
using NDVI to predictactual stage crop.

The whole sugarcane system deals with the complexity
and variability of sugar production (Pudumalaret al., 2016).
The aim of this adaptation, dealing with the numerous
objectives of distinct sectors and broader circles. The
research of water, soil viscosity and sugarcane climatic
conditions gives the most effective, profitable and reliable
sugar production.

Garanayak et al. (2021) proposed a method, that
predicted actual crops for farmers to cultivate in their fields
based on attributes like soil features, soil types and crop
type. With the help of this method, we can forecast the right
crop under climatic conditions and in places like states and
districts. Thus the system will give suitable crops and
increasedyield production.

A method proposed by Suresh et al. (2018) deals with
the suggestion of suitable crops based on soil type, rainfall,
and degrees with high accuracy. Random Forest, Naive
Bayes and SVM algorithms are used in this technique. The
highestaccuracy of the model is 99.91%.

Model which is evolved for the cause of forecasting the
cropyield using the data yield and weather parameters like
average daily max and min temperature, humidity values in
the morning and evening and rainfall in mm (Kamatchi et
al., 2019). The model has been developed using weather
conditions. Using this forecasting model estimates the
preharvest of sugarcane yield for particular districts that
can be computed in advance before the predicted harvest.
As the data which is used for developing the forecast model
isof highaccuracy, and high reliability.

Further, Suresh et al. (2021) again develop a model that
helps in forecasting yield to help farmers to be better and
take precautions against climate conditions. This system
deals with numerical methods, extends linear regression to
algorithms of machine learning like the random forest,
based on data of climatic conditions (rainfall,
temperature); gives satellite input as (EVI, NDVI, from
MODIS). At the graph point, the sound during production
will make the effects of weather on yields and leads to
prediction. The outcome of this study that helps the

surveys, refine models, and the parameters that were not
pastseemto bethesame.

Kulkarni et al. (2018) and Doshi et al. (2018) proposed a
system that deals with suitable crops based on soil
parameters. Proposed for the crops like banana, paddy,
cotton, sorghum, groundnut, pulses, vegetables,
sugarcane, coriander and Drainage, Soil, Depth, Ph,
Permeability, texture, Water holding, and Erosion were the
parameters considered for prediction. Moreover, this
method used distinct machine learning classifiers like
support vector machine (SVM), ANN, Random Forest and
Naive Bayes for crop prediction which gives higher
precision, thereby increasing productivity. Thus, this paper
is helpful for farmers to increase production in agriculture,
prevent soil degradation and reduce chemical use in crop
production and also use water resources efficiently.

Distinct machine-learning algorithms are used for
crop yield prediction (Dighe et al., 2018). Moreover, the
yield is estimated by the production of machine learning
algorithms like root mean square error, support vector
machine and random forest. Along with the prediction of
machine learning algorithms, the right crop is to be
cultivated at the right time using soil parameters and
weatherconditions.

The use of scale yield monitor yield prediction is
evaluated (Paul et al., 2015; Jeong et al., 2016). The accuracy
prediction classifies, predictive models into four distinct
parameters. The overall system focuses on sugarcane yield
prediction and climatic conditions, especially time. The
model MLR and ANN give the higher predicted errorvalue.
At the time of testing, the ANN reduces the yield of
sugarcane, and the RF predicted a higheryield.

Babu (2013) suggest a way to help farmers focus on
vegetable cultivation for profitable cultivation in Sri Lanka,
the demand forrecent technologies in this sector is greater.
Deep Learning, Machine Learning and Visualization were
used. As the product application is developed. The users
should make input their location to begin the process of
prediction. Data pre-processing is initiated after receiving
the location in the system. After the prediction,
optimization for multiple sowing of crops according to the
user input and requirements, visualizing cultivation and
data production on graphs and maps will be given in the
application. This paper also demonstrates the steps of
model development, model testingand training.

Loganathan et al. (2019)'s work was to forecast
worldwide and regional food security, the accurate yield
forecasting is obtained. Machine learning algorithms will
give an accurate estimate of wheat output for the farmer
before the two months of crop maturation. The research has
estimated the accurate agricultural production and the
predictions using data such as weather, and temperature.
The authors were able to estimate wheat production with
around 75% accuracy before two months of the growing
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season. The project predicts the weather yield in India by
weather featuresand raw crop features.

Proposed System
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collection extraction
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Predicted Crop

Figure-1: Block Diagram of Proposed System

Thereare five phaseswhichare:

1) Dataset Collection

2) Pre-processingofdata

3) Feature Extraction

4) Machine Learning Algorithm
5) Recommendation System

(1) Dataset collection: it consists of parameters like
Nitrogen(N), Potassium(K), Phosphorous(P), PH value,
temperature, Rainfall and Humidity. The dataset from the
Kaggle has 2200 rows of data which have been taken from
past historic data. This dataset includes 1 different crops
such as apple, maize, cotton, mung bean, kidney beans,
pigeon peas, moth beans, black gram, pomegranate,
muskmelon, banana, mango, grapes, watermelon, lentil,
rice, orange, coffee, coconut, chickpea, juteand papaya.

(2)Pre-Processing: the data pre-processing can be done in
variousstages, beginning with
1. Reading the collected dataset, the process continues to data

cleaning.

2. Thedatawhichisobtained from different resourcesare in raw
form.

3. This contains some missing, incomplete, inconsistent, and
redundant data.

4. In preprocessing, the missing or incomplete data should be
filtered and normalized

(3)Feature Extraction: this part involves the process of
prediction and using most important attribute from the
dataset. Through this process, redundant and unusable
information is removed for the application of classifiers.

(4) Methodology: in this proposed system, we applied
different Machine Learning algorithms like Support Vector
Machine (SVM), Random Forest Classifier, Logistic
Regression.

Support Vector Machine (SVM): it is a model or
supervised machine learning algorithm which is used for
classification. It is also used for regression and
classification challenges.SVM is generally used as training
data points in space which is categorized into groups by an
intelligible gap. The input x denotes PH, temperature,
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humidity, Rainfall and (N,P,K) values, the output y denotes
thesuitable Predicted Crop.
We have applied the Support Vector Machine (SVM)
approach in ourmodel:
(i) Afterdividing data into test and train, we will use the support
vector classifier class, which isdenoted assvcin the library
(ii) SVM classifies the linearly separable data, then will see non-
linear kernels. Then we can create SVM classification object
(iii) Atlastwe fitourdata, whichiscalled to train thealgorithm on
training data.
The classifier hasgotanaccuracy of 71%.

B. Random Forest Classifier: Random forest is a
supervised learning technique. It consists of many
numbers of decision trees for different subsets of the data
work on a single subset instead of a large one. This improves
the accuracy of modal prediction by several folds. It is
usable even for large and varied datasets as it results with
highaccuracyinless time. ¢
Gini=1- ; (p))?

This formula focuses on the probability and class to
find the Gini of a node of each branch, determining, which
branches are likely to occur. Here, pi denotes the relative
frequency and c represents the no of classes. The random
forest has 3 parameters like n tree-which denotes the n
number of trees, and m-denotes how variables were taken
atasplit of node. The classifier has got an accuracy of 55%as
shownin Table-1.

Outputanalysis

Table1: Accuracy of each Algorithm
Algorithm used Accuracy(in %)
Support Vector Machine 71%
Random Forest 55%

Ultimately, this system deals with decision making
which will help farmers to choose the right crop depending
on soil parameters like Nitrogen, Phosphorous, Potassium,
PH, Humidity, Temperature, and Rainfall. We will
definitely get greater productivity of the crops and also get
greaterincome. Here, the farmers can plant the right crop to
get increased yield using suggestions also helps in the
overall greater income or profitability of our country. This
model will surely help farmers to produce crops with greater
yields. This research will definitely give a deep insight into
the different conditions affecting crop yield which can help
farmers to reduce income losses and generate a greater
yield. This model will contribute positively towards
reducing environmental depletion and maintainsa balance
between the ecological health and continued agricultural
growth of theland.
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