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Abstract. 

 

In India, most agricultural products have been adversely affected by the effects of 
global climate change. In terms of output during the last two decades. It will 
enable policymakers and farmers to employ appropriate marketing and storage 
measures in order to estimate agricultural yields sooner in the harvest. This 
initiative will enable farmers to capture the yield of their crops prior to cultivation 
in the realm of agriculture, allowing them to make informed decisions. 

 
The implementation of such a method using user-friendly web-based visual 
software and the machine learning algorithm may subsequently be spread. The 
farmer is allowed access to the results. Nonetheless, there are several approaches 
or procedures for such data analytics in agricultural yield prediction, and we 
can estimate agricultural yield with the help of all of those algorithms. It employs 
the Random Forest Algorithm. There are no suitable remedies or ideas to the 
predicament we confront after examining such difficulties and challenges as 
weather, temperature, humidity, rainfall, and humidity. 

 
As there are numerous sorts of expanding economic growth in nations such 
as India, even in the agriculture sector. Furthermore, the technique is effective for 
anticipating agricultural yield output. 

 

Keywords: Data Mining, Naive Bayes, Decision Tree, Random 

forest, Data Visualization. 
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Chapter - 1 
 

Introduction 
 

 
Crop production may also be an advanced development that is influenced 
by soil and condition input factors. Agriculture process factors differ from 
region to region and producer to producer. Collecting similar information 
in a bigger setting may likewise be a daunting issue. The Indian Meteoric 
Department, on the other hand, tabulates the environmental condition 
information acquired in the Republic of India at each lsq.m space in the 
district's many components. Massive amounts of such data are frequently 
utilised to forecast their impact on the primary crops of that district or 
location. 

 
 

 
There are several foretelling approaches established and assessed by 
scholars all over the world in the realm of agriculture or allied disciplines. 
Agricultural researchers in other nations have revealed that attempts to 
boost crop production by pro-pesticide state maximisation have been 
carried out. Driven methods for hazardously high chemical usage have 
been implemented. These studies[1] have found a link between chemical 
use and agricultural productivity. Agriculture is a partner trade industry 
that has benefited considerably from the advancement of detection 
technology, information science, and machine learning (ML) approaches 
in recent years. 



 

 

1.1. Aim of the Project : 

 
The goal of our crop yield prediction project is to determine if a crop 

should be diagnosed with heart disease or not. We have to find which 

classification model has the greatest accuracy and identify correlations 

in our data. Finally, we also have to determine which features are the 

most influential in our crop yield prediction. 

 

 
1.2. Problem Statement : 

 
Machine Learning based on prior crop prediction, soil quality analysis to 

achieve high crop yield through out technology solution. The main 

objectives of this project is to predict crop-yield which can be extremely 

useful to farmers in planning for harvest and sale of grain harvest. 

Implement a machine learning algorithm that gives better prediction of 

suitable crop for the corresponding region and crop season in our country. 

This project aims to predict yields based on location and weather data. 

The aim of this study is to look at the prediction of crops which will offer 

high yield within the given location considering the climate and soil 

parameters. 

9 
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the opportunities to improve care and reduce costs concurrently could 
apply to as much as 30% of overall crop yield spending. The successful 
application of data mining in highly visible fields like e-business, 
marketing and retail has led to its application in other industries and 
sectors. Among these sectors just discovering is healthcare. The 
healthcare environment is still „information rich‟ but 
„knowledge poor‟. There is a wealth of data available within the 
healthcare systems. However, there is a lack of effective analysis 
tools to discover hidden relationships and trends in the data for 
African genres. 

 

 
1.3. Objectives 

 

Main Objectives : 

 

Crop yield prediction is an essential task for the decision-makers at 
national and regional levels (e.g., the EU level) for rapid decision-making. 
An accurate crop yield prediction model can help farmers to decide on 
what to grow and when to grow. There are different approaches to crop 
yield prediction. 

 

 
Specific Objectives : 

 

• Provides new approach to concealed patterns in the data. 

• To implement Naïve Bayes Classifier that classifies the disease as per the 
input of the user. 

• Reduce the cost of farmers spendings on crop. 
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Justification : 

 
Clinical decisions are often made based on doctor’s insight and 
experience rather than on the knowledge rich data hidden in the 
dataset. This practice leads to unwanted biases, errors and excessive 
medical costs which affects the quality of service provided to patients. 
The proposed system will integrate clinical decision support with 
computer-based patient records (Data Sets). This will reduce medical 
errors, enhance patient safety, decrease unwanted practice variation, 
and improve patient outcome. This suggestion is promising as data 
modeling and analysis tools, e.g., data mining, have the potential to 
generate a knowledge rich environment which can help to significantly 
improve the quality of clinical decisions. 

There are voluminous records in medical data domain and because of this, 
it has become necessary to use data mining techniques to help in decision 
support and prediction in the field of healthcare. Therefore, medical data 
mining contributes to business intelligence which is useful for diagnosing of 
disease 

 

1.4 Scope and Limitations 

Scope : 

 
Here the scope of the project is that integration of clinical decision 
support with computer-based crop records could reduce medical 
errors, enhance crop safety, decrease unwanted practice variation, 
and improve crop outcome. This suggestion is promising as data 
modeling and analysis tools, e.g., data mining, have the potential to 
generate a knowledge-rich environment which can help to 
significantly improve the quality of clinical decisions 
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Limitations : 

 
Medical diagnosis is considered as a significant yet intricate task that 
needs to be carried out precisely and efficiently. The automation of 
the same would be highly beneficial. Clinical decisions are often made 
based on proper intuition and experience rather than on the 
knowledge rich data hidden in the database. This practice leads to 
unwanted biases, errors and excessive medical costs which affects the 
quality of service provided to patients. Data mining have the potential 
to generate a knowledge-rich environment which can help to 
significantly improve the quality of clinical decisions. 

 
CHAPTER 2 

LITERATURE SURVEY 

2.1 Introduction : 

Nature may be a component of every living organism's life. Farming is the 
best way to explain nature. Historically, farming demonstrated the 
soundness of a country's economic structure. Farming is the backbone of 
any nation's economy. Advancement in the agricultural sector is essential to 
solve challenges in countries like as India, which has an ever-increasing 
demand for food as a result of its growing population. Indeed, horticulture 
has long been regarded as the foundational and hence primary culture 
practised in India when compared to other nations. 



13  

in the United States. Coronary heart disease, Cardiomyopathy crop 
yield are some categories of heart diseases. The term “cardiovascular 
disease” includes a wide range of conditions that affect the heart and 
the blood vessels and the manner in which blood is pumped and 
circulated through the body. Diagnosis is complicated and important 
task that needs to be executed accurately and efficiently. The diagnosis 
is often made, based on doctor’s experience & knowledge. This leads to 
unwanted results & excessive medical costs of treatments provided to 
patients. Therefore, an automatic medical diagnosis system would be 
exceedingly beneficial. 

 
2.2 Literature Review : 

 

Our solution automatically obtains the required meteorological and 
nutritional status data for a specified link from either a suitable 
alternative. Another advantage is that their technique has been tested in 
vast regions and provides a resolution forecast commensurate with a 
system file's best resolution from the event's soil data. Prior to the 
beginning of the agricultural season, the accuracy of crop forecasting 

 

The machine learning techniques are used to forecast   agricultural 
yield. The goal of this study is to estimate agricultural yield using the 
Random Forest algorithm based on existing data. Real data from Tamil 
Nadu was utilised to build the models, and the models were tested with 
samples. The Random Forest Algorithm may be used to estimate crop 
production reliably. 
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The Agriculmral Marketing Gain Evaluation Smdy is carried out using 
an airborne system and Smart Farming. Symbiosis International 5th & 
6th Floor University, Artur Centre, Gokhale Cross Road, Model Colony, 
Pune-411016 Symbiosis International 5th & 6th Floor University, Artur 
Centre, Gokhale Cross Road, Model Colony, Pune-411016 Symbiosis 
International 5th & 6th Floor University, Artur Centre, Gokhale Cross 
Road, Model Colony, Pune-411016 Precision agriculture use geographic 
information system technologies and remote sensors to detect 
differences in the field and address them using various ways (PA). 

 
Crop stress, irrigation techniques, the presence of pests and diseases, 
and other factors can all contribute to variability in crop development 
in an agricultural area. Ensemble Learning is used in this research (EL). 

 
 

In Global and Regional Crop Yield Prediction Using Decision Trees. 
Minnesota University's Institute for the Climate, St. Paul, Minnesota, MN 
55108. Because of its excellent accuracy and performance, the results 
suggest that RF is a separate machine-learning approach for regional and 
worldwide crop production projections. The Journal is constructed using 
two layers of regression k-nearest neighbour (SVG). 

 
While there are some traditional review papers on crop yield prediction 
and some SLR papers that do not focus on the application of deep 
learning in crop yield prediction (e.g. traditional machine learning in 
crop yield prediction. Here, we must distinguish shallow learning from 
deep learning), there is no SLR paper that focuses on the use of deep 
learning in crop yield prediction yet. In this respect, a pioneering effort 
has been made in the present study representing the way for 
systematically reviewing the state-of-the-art knowledge on the 
development of Deep Learning-based methods for crop yield prediction. 
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Chapter – 3 

Technology Overview 

3.1. Machine Learning : 

 

Machine learning uses algorithms to identify patterns within data and 

those patterns are then used to create a data model that can make 

predictions. With increased data and experience, the results of machine 

learning are more accurate—much like how humans improve with more 

practice. 

The adaptability of machine learning makes it a great choice in 

scenarios where the data is always changing, the nature of the 

request or task are always shifting, or coding a solution would be 

effectively impossible. 

 

 

3.2. Classification : 

 

Classification is a process of categorizing a given set of data into classes, It can 

be performed on both structured or unstructured data. The process starts with 

predicting the class of given data points. 

The classes are often referred to as target, label or categories. 
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Crop yield pridection can be identified as a 

classification problem, this is a binary classification since there can be only 

two classes i.e which crop.The classifier, in this case, needs training data to 

understand how the given input variables are related to the class. And 

once the classifier is trained accurately, it can be used to detect whether 

crop is there or not for a particular inputs. 

 
Keywords : 

 
Classifier – It is an algorithm that is used to map the input data to a 

specific category. 

 

 

 

3.3 Proposed Architecture : 

 

 

In this system we are implementing effective heart attack prediction 
system using Naïve Bayes algorithm. We can give the input as in CSV file 
or manual entry to the system. After taking input the algorithms apply 
on that input that is Naïve Bayes. After accessing data set the operation 
is performed and effective heart attack level is produced. 



 

The proposed system will add some more parameters significant to 
heart attack with their weight, age and the priority levels are by 
consulting expertise doctors and the medical experts. The heart attack 
prediction system designed to help the identify different risk levels of 
heart attack like normal, low or high and also giving the prescription 
details with related to the predicted result. 

 
3.4 Project Flow Chart : 

 

 
This will be the proposed flow chart that the system will look like 
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Dataset 
Preprocessing 

Pattern Matching 

Prediction 

Rule Generation 

Accuracy Calculation 

Result 

 

3.5 Data Flow Diagram : 
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Chapter – 4 

 
Design and Implementation 

 
4.1 Data Collection and Preprocessing : 

 
The data set for this research was taken from UCI data repository.14 

Data accessed from the UCI Machine Learning Repository is freely 

available. In particular, the Cleveland and Hungarian databases have 

been used by many researchers and found to be suitable for 

developing a mining model, because of lesser missing values and 

outliers. The data is cleaned and preprocessed before it is submitted to 

the proposed algorithm for training and testing. 
 

The UCI Machine Learning Repository is a collection of databases, 

domain theories, and data generators that are used by the 

machine learning community for the empirical analysis of machine 

learning algorithms. 
 

The overall objective of our work is to predict more accurately the 

presence of heart disease. In this paper, UCI repository dataset are 

used to get more accurate results. Two data mining classification 

techniques were applied namely Decision trees and Naive Bayes 

database contains 76 attributes, but all published experiments refer 

to using a subset of 14 of them. 
 

In particular, the Cleveland database is the only one that has been used 

by ML researchers to this date. The "goal" field refers to the presence of 

heart disease in the patient. It is integer valued from 0 (no presence) to 4. 

Experiments with the Cleveland database have concentrated on simply 

attempting to distinguish presence (values 1,2,3,4) from absence 



20  

(value 0). Attributes with categorical values were converted to 
numerical values since most machine learning algorithms 
require integer values 

 
4.2 Classifiers Used for Experiments : 

 

The classifiers used for the experiments are the following 
1) Nitrogen level 
2) Phosphorous level 
3) Potassium level 
4) Temperature 
5) Humidity 
6) Ph value of the soil 
7) Rainfall in mm of that particular area. 

 
we are undertaking crop forecast at the district level. The main goal is to 
identify information on climate and soil characteristics such as rainfall, 
temperature, humidity, soil quality, and so on in a dataset including output 
details for the previous 12 years. These variables can aid in crop prediction 
by employing different classifiers on the supplied dataset. As a result, 
several variables are reviewed, and the ones that significantly contribute to 
exact crop forecast are evaluated. 
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4.3 Agorithms Used : 

 
Naïve Bayes Classifier : 

 

Naïve Bayes classifier is based on Bayes theorem. This classifier uses 
conditional independence in which attribute value is independent of 
the values of other attributes. The Bayes theorem is as follows : 
Let X= {x1, x2,     , Xn} be a set of n attributes. In Bayesian, X is 
considered as 

evidence and H be some hypothesis means, the data of X belongs to 
specific class 

C. We have to determine P (H|X), the probability that the hypothesis H 

holds given evidence i.e. data sample X. According to Bayes theorem the 

P (H|X) is expressed as: P(H|X) = P(X|H) P(H) / P(X).4 
 

Algorithm Used Accuracy Time Taken 

Naïve Bayes 86.77% 609 m 

Decision Tree 77.04% 719 m 

Random forest 77.04% 1000 m 

 
Using Bayesian classifiers, the system will discover the concealed 
knowledge associated with diseases from historical records of the 
patients having heart disease. Bayesian classifiers predict the class 
membership probabilities, in a way that the probability of a given 
sample belongs to a particular class statistically. Bayesian classifier is 
based on Bayes’ theorem. We can use Bayes theorem to determine the 
probability that a proposed diagnosis is correct, given the observation. 
A simple probabilistic, the naive Bayes classifier is used for classification 
based on which is based on Bayes’ theorem. According to naïve 
Bayesian classifier the occurrence or an occurrence of a particular 
feature of a class is considered as independent in the 
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presence or absence of any other feature. When the dimension of the 
inputs is high and more efficient result is expected, the chief Naïve 
Bayes Classifier technique is applicable. 

The Naïve Bayes model identifies the physical characteristics and 
features of patients suffering from heart disease. For each input, it 
gives the possibility of attribute of the expectable state. Naïve Bayes is 
a statistical classifier which assumes no dependency between 
attributes. This classifier algorithm uses conditional independence, 
means it assumes that an attribute value of a given class is independent 
of the values of other attributes. The advantage of using Naïve Bayes is 
that one can work with the Naïve Bayes model without. using any 
Bayesian methods. (Brownlee, 2016). 

 

 

 
Flowchart Of Naïve Bayes Decision Tree Algorithm : 

 

 
The classification tree literally creates a tree with branches, nodes, and 

leaves that lets us take an unknown data point and move down the tree, 

applying the attributes of the data point to the tree until a leaf is reached 

and the unknown output of the data point can be determined. In order to 

create a good classification tree model, we need to have an existing data 

set with known output from which we can build our model. We also divide 

our data set into two parts: a training set, which is used to create the 

model, and a test set, which is used to verify that the model is accurate 

and not over fitted. 
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Decision Trees : 

 
The decision tree approach is more powerful for classification problems. 

There are two steps in this technique building a tree & applying the tree 

to the dataset. There are many popular decision tree algorithms CART, 

ID3, C4.5, CHAID, and J48. From these J48 algorithm is used for this 

system. J48 algorithm uses pruning method to build a tree. Pruning is a 

technique that reduces size of tree by removing over fitting data, which 

leads to poor accuracy in predications. The J48 
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algorithm recursively classifies data until it has been categorized 

as perfectly as possible. This technique gives maximum accuracy 

on training data. The overall concept is to build a tree that 

provides balance of flexibility & accuracy. 

 

 
Random forest : 

 

Random forests or random decision forests are an ensemble learning 

method for classification, regression and other tasks that operates by 

constructing a multitude of decision trees at training time For 

regression tasks, the mean or average prediction of the individual trees 

is returned. 

 

 
4.4 Tools and System Requirements : 

 

 
Tools : 

 
For application development, the following Software Requirements are: 

Operating System: Windows 7 or any Linux Debian Distro. 

Language: Pyython 

Tools: RStudio IDE, Microsoft Excel (Optional). Technologies 

used: R, Unix, Shiny. 
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Software requirements : 

 

Operating System Any OS with clients to access 
the 

internet 

Network Wi-Fi Internet or cellular Network 

Visio Studio 
 
 

Github 

 
Google 
Chrome 

Create and design Data Flow 

and Context Diagram 

Versioning Control 

Medium to find reference 
to do system 
testing, display and run shinyApp. 

 
 

Hardware Requirements : 

 

For application development, the following Software Requirements 
are: Processor: Intel or high 

RAM: 1024 MB 

Space on disk: minimum 100mb 
 

For running the application : 

Device: Any device that can access the 
internet Minimum space to execute: 20 MB 

The effectiveness of the proposal is evaluated by conducting 
experiments with a cluster formed by 3 nodes with identical setting, 
configured with an Intel CORE™ i7-4770 processor (3.40GHZ, 4 
Cores, 8GB RAM, running Ubuntu 
18.04 LTS with 64-bit Linux 4.31.0 kernel) 
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Chapter – 5 

Result and Conclusion 
The current study demonstrated how data mining techniques may be 
used to estimate crop output based on climatic input factors. The 
website has been designed to be user-friendly, and the forecast 
reliability in all of the other gntins and locations picked for the analysis 
should be more than 75%, suggesting better predictive performance. 
The net page was created to forecast agricultural yield using data from 
the tlml region 

Accuracy for test set for Naive Bayes = 99.09% 

Accuracy for test set for Random Forest = 82% 

Accuracy for test set for Decision Tree = 99.09% 
Accuracy for test set for SVM = 97.95% 
Accuracy for test set for Logistic Regression = 95.22% 

 
 

Finally, we created a website that accepts four input parameters: 
District Name, Crop Name, Area in Acres, and Soil Type. As a result, 
when we provide the inputs, we will receive the YIELD forecast. 

 

For example when we give the followings as input then the 
Yield is predicted. 

 

District Name:- AMRAVATI 
Crop :- Jowar 
Area(in acres) :- 2 
Soil :- clay 

 

The YIELD predicted is:-15.2 tons 
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Appendix 
 
 
 

Source Code : 
 

import pandas as pd 
 
 

# import warnings filter 

from warnings import simplefilter 

# ignore all future warnings 

simplefilter(action='ignore', category = FutureWarning) 

# import warnings filter 

from warnings import simplefilter 

# ignore all future warnings 

simplefilter(action='ignore', category = FutureWarning) 

 
df=pd.read_csv("D:\DATASCIENCE\FINALYEARPROJECT 

\CROPANDFERTILIZER\Dataprocessed\crop_recomme 

ndation.csv") 

df.head() 

df.tail() 

df.size 

df.shape 

df.columns 

df['label'].unique() 

df.dtypes 

df['label'].value_counts() 

df.descibe() 

sns.pairplot(df)                                                                                                                                     

2
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sns.heatmap(df.corr(),annot=True) 

 
g = sns.countplot(x='label', data=df) 

plt.xlabel('label') 

plt.ylabel('Count') 

 
fig = plt.figure(figsize = (15,15)) 

ax = fig.gca() 

g = df.hist(ax=ax) 

 
Seperating features and target label 

 
features = df[['N', 'P','K','temperature', 'humidity', 'ph', 

'rainfall']] 

target = df['label'] 

#features = df[['temperature', 'humidity', 'ph', 

'rainfall']] 

labels = df['label'] 

 
# Initialzing empty lists to append all model's name 

and corresponding name 

acc = [] 

model = [] 

 
# Splitting into train and test data 

 
from sklearn.model_selection import train_test_split 

Xtrain, Xtest, Ytrain, Ytest = 

train_test_split(features,target,test_size = 

0.2,random_state =2) 
                                                                                                                                                                                                                       28



 

 

DECISION TREE 

from sklearn.tree import DecisionTreeClassifier 

DecisionTree = 

DecisionTreeClassifier(criterion="entropy",random_sta 

te=2,max_depth=5) 

DecisionTree.fit(Xtrain,Ytrain) 

predicted_values = DecisionTree.predict(Xtest) 

x = metrics.accuracy_score(Ytest, predicted_values) 

acc.append(x) 

model.append('Decision Tree') 

print("DecisionTrees's Accuracy is: ", x*100) 

 
print(classification_report(Ytest,predicted_values)) 

 

from sklearn.model_selection import cross_val_score 

# Cross validation score (Decision Tree) 

score = cross_val_score(DecisionTree, features, 

target,cv=5) 

 
Score 

 
NAIVE BAYES 

from sklearn.naive_bayes import GaussianNB 
NaiveBayes = GaussiianNB                                                       
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NaiveBayes.fit(Xtrain,Ytrain) 

 
predicted_values = NaiveBayes.predict(Xtest) 

x = metrics.accuracy_score(Ytest, predicted_values) 

acc.append(x) 

model.append('Naive Bayes') 

print("Naive Bayes's Accuracy is: ", x) 

 
print(classification_report(Ytest,predicted_values)) 

 
 

# Cross validation score (NaiveBayes) 

score = 

cross_val_score(NaiveBayes,features,target,cv=5) 

Score 
SUPPORTVECTOR MACHINE(SVM) 
from sklearn.svm import SVC 

# data normalization with sklearn 

from sklearn.preprocessing import MinMaxScaler 

# fit scaler on training data 

norm = MinMaxScaler().fit(Xtrain) 

X_train_norm = norm.transform(Xtrain) 

# transform testing dataabs 

X_test_norm = norm.transform(Xtest) 

SVM = SVC(kernel='poly', degree=3, C=1) 

SVM.fit(X_train_norm,Ytrain) 

predicted_values = SVM.predict(X_test_norm) 

x = metrics.accuracy_score(Ytest, predicted_values) 

acc.append(x) 
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model.append('SVM') 

print("SVM's Accuracy is: ", x) 

 
print(classification_report(Ytest,predicted_values)) 

# Cross validation score (SVM) 

score = cross_val_score(SVM,features,target,cv=5) 

Score 
LOGISTIC REGRESSION 

 
from sklearn.linear_model import LogisticRegression 
LogReg = LogisticRegression(random_state=2) 
LogReg.fit(Xtrain,Ytrain) 
predicted_values = LogReg.predict(Xtest) 

 
x = metrics.accuracy_score(Ytest, predicted_values) 

acc.append(x) 

model.append('Logistic Regression') 

print("Logistic Regression's Accuracy is: ", x) 

print(classification_report(Ytest,predicted_values)) 

# Cross validation score (Logistic Regression) 

score = cross_val_score(LogReg,features,target,cv=5) 

Score 

 
RANDOM FOREST 
from sklearn.ensemble import RandomForestClassifier 
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RF = RandomForestClassifier(n_estimators=20, 

random_state=0) 

RF.fit(Xtrain,Ytrain) 

predicted_values = RF.predict(Xtest) 

x = metrics.accuracy_score(Ytest, predicted_values) 

acc.append(x) 

model.append('RF') 

print("RF's Accuracy is: ", x) 

print(classification_report(Ytest,predicted_values) 

# Cross validation score (Random Forest) 

score = cross_val_score(RF,features,target,cv=5) 

Score 

 
ACCURACY COMPARISION 
plt.figure(figsize=[10,5],dpi = 100) 

plt.title('Accuracy Comparison') 

plt.xlabel('Accuracy') 

plt.ylabel('Algorithm') 

sns.barplot(x = acc,y = model,palette='dark') 
accuracy_models = dict(zip(model, acc)) 
for k, v in accuracy_models.items(): 

print (k, '-->', v) 
MAKING PRIDECTION 
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data = np.array([[104,18, 30, 23.603016, 60.3, 6.7, 

140.91]]) 

prediction = RF.predict(data) 

print(prediction) 

 

 
OUTPUT: COFFEE 

 
 

data = np.array([[83, 45, 60, 28, 70.3, 7.0, 150.9]]) 

prediction = RF.predict(data) 

print(prediction) 

 
OUTPUT: JUT 
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SCREENSHOTS : 
 

Qeqq 
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