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Abstract

Diabetes is a chronic disease with the potential to cause a worldwide health care crisis. According to
International Diabetes Federation 382 million people are living with diabetes across the whole
world. By 2035, this will be doubled as 592 million. Diabetes is a disease caused due to the increase
level of blood glucose. This high blood glucose produces the symptoms of frequent urination, -
increased thirst, and increased hunger. Diabetes is a one of the leading cause of blindness. kidney
failure, amputations, heart failure and stroke. When we eat, our body tums food into sugars, or
glucose. At that point, our pancreas is supposed to release insulin. Insulin serves as a key to open
our cells, to allow the glucose to enter and allow us to use the glucose for energy. But with diabetes,
this system does not work. Type 1 and type 2 diabetes are the most common forms of the disease.
but there are also other kinds, such as gestational diabetes, which occurs during pregnancy, as well
as other forms. Machine learning is an emerging scientific field in data science dealing with the
ways in which machines learn from experience. The aim of this project is to develop a system
which can perform early prediction of diabetes for a patient with a higher accuracy by combining
the results of different machine lcarning techniques. The algorithms like K nearest neighbour.
Logistic Regression, Random forest, Support vector machine and Decision tree are used. The
accuracy of the model using cach of the algorithms is calculated. Then the one with a good accuracy
is taken as the model for predicting the diabetes.

.Keywords: : Machine Learning, Diabetes, Decision tree, K nearest neighbour,Logistic Regression,
Support vector Machine, Accuracy
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CHAPTER 1 PROJECT OVERVIEW

L Introduetion

DY hotex b the fant growing disense nmong the people even among the youngsters. In understanding
dabeton and how it develops, we need o understand what happens in the body without diabetes.
St (elucose) comen from the Toods that we eat, specifically carbohydrate foods. Carbohydrate
o provide oue body with its main energy source everybody, even those people with diabetes.
needs cnchohydiate, Carbohydrate foods include bread, cereal, pasta, rice, 1 diabetes and there are
ety no known methods of prevention, Type 2 diabetes means that the cells produce a lm\:
quantity ot insalin o the body con't use the insulin correctly. This is the most common type of
drabetes, thus alTecting 0% of persons dingnosed with diabetes. It is caused by both genetic factors
A the manner of Hiving, Gestational dinbetes appears in pregnant women who suddenly develop
Wil blood sapar, I two thirds of the cases, it will reappear during subscquent pregnancies. There is
apreat chance that type 1 or type 2 diabetes will oceur after a pregnancy affected -

1.2 Objeetive and Scope

Atas o discover solutions to deteet the diabetes by investigating and examining the patterns
otiginate inthe data via elassification analysis by using Decision Tree and Naive Bayes algorithms
Fhe researeh hopes o propose a faster and more efficient method of identifying the discasc that
wWill help i well-timed cure of the patients. Using PIMA dataset and cross validation approach the
study concluded that 148 algorithm gives an accuracy rate of 74.8% while the naive Bayes gives an
Accuraey ol 79.58% by using 70:30 split,

1.3 Project Features

Project uses the classification on diverse types of datascts that can be accomplished to decide if a
person is diabetic or not. The diabetic patient’s data set is established by gathering data from
hospital warchouse which contains two hundred instances with nine attributes. These instances of
this dataset are referring to two groups i.c. blood tests and urine  tests.

1.4 Technologies used in Diabetes Predictor

e Python

» Machine Learning
e ITML

* (SS
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1.4.1 Python

a high-level, interpreted, interactive, and objcct-oriented scripting language. Python 1$

Python is

designed to be highly rcadable. It uses English keywords frequently whereas other languages usc

punctuation, and it has fewer syntactical constructions than other languages.

1.4.2 Machine Learning

Machine learning is a method of data analysis that automates analytical model building. It is a branch

of artificial intelligence based on the idea that systems can learn from data, identify patterns and make

decisions with minimal human intervention.

1.4.3 Jupyter Notebook
Jupyter Notebook is a web-based interactive computational environment for creating
notebook documents. A Jupyter Notebook document is a browser-based REPL ccntaining an ordered
list of input/output cells which can contain code, text, mathematics, plots and rich media. Underneath
the interface, a notebook is a JSON document, following a versioned schema, usually ending with the

".ipynb" extension.

1.4.4 Visual Studio Code
Visual Studio Code is a source-code editor made by Microsoft for Windows, Linux and macOS.
Features include support for debugging, syntax highlighting, intelligent code completion, snippets,
code refactoring, and embedded Git. Users can change the theme, keyboard shortcuts, preferences,

and install extensions that add additional functionality.

1.4.5 Anaconda

Anaconda is a distribution of the Python and R programming languages for scientific computing that
aims to simplify package management and deployment. The distribution includes data-science

packages suitable for Windows, Linux, and macOS. We used anaconda to get access to Anaconda

Navigator and Anaconda Prompt.



L6 Libravies Used

L6 Numpy

"W {1
\ \ ' { ane, adding support tot large, mul
NumbPy e a hbraey oy the Dythan progrnnnimg lanpuage !

; smatical functions to
Bonenstonal arravs and matrices, atong with a lage eallection of Nigh-lovel mathematical funeti

OPETAE 0N Lhese Ay s, NumPy i apen-sonee ollwire and has many contributors,

16,2 Panday : :
Pandas is a sofware Tbraey wiitten tae the Python programming language for data manipulation and
analysis. T particula it o dat stietares and operations for mwanipulating numerical tables and
Hime series, 1 i free sofware teleased wnder the theesclanse BRD lieense, The namwe is derived from
the term "pancel data, an econometiies term e data sets that include obwervations over multiple time

peniods e the same individualy,

1463 Seaborn
\ N N N N N q ¢ (V] ) n A \
Scabor s a data viswalization by built on top of matplotliby and elosely integrated with Pandas
data struetures i Python, Visualization s the central part of Seaborn which helps in exploration and

undenstanding of data,

L4648 Matplotlib
Matplothiby is a plotting libwary for the Python progranuning language and its numerical mathematics
extension Numpy, It provides an object=oviented APL for embedding plots into applications using

peneral-purpose GUL toalkits like Thinter, wabPython, Qt, or GTK.

1.4.6.5  Scikit-Learn '
Scikit-leam s o free software machine learning library for the Python programming language. It
features various classification, regression and - clustering algorithms including support vector
machines, random torests, gradient boosting, k<means and DBSCAN, and is designed to interoperate

with the Python numerical and scientifie libraries NumPy and Scily.

l\"\(h(‘ l'k‘kl(‘

Pickle module is used for serializing and de-serinlizing o Python object structure, Any object in
Python can be pickled so that it can be saved on disk, What pickle does is that it “serializes™ the object
first before writing it to file, Pickling is 0 way to convert a python object into a character stream. The
wlea is that this character stream contains all the information necessary to reconstruct the object in
another python seript,

fo]
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System Requirements

Windows Based Requirements:

Computers running Microsoft Windows must meet the following minimum hardware and software
requirements.

Microsoft Windows: 7/8/10/11

GB  RAM  minimum, 8 GB RAM
recommended 1GB of available disk space
minimum

1280 * 800 minimum screen resolution
Soflware Requirement: Python 3.10.4
Hardware Requirement:

Laptop/ComputerInternet Connectivity



CHAPTER 2: LITERATURE REVIEW

I uses the elassification on diverse types of datascts that can be accomplished to decide if a person is diabetic
or not, The digbetic patient’s data set is cstablished by gathering data from hospital warchouse which
containg fwo hundred instances with nine attributes. These instances of this dataset arc referring to two
groups 1.0, blood tests and urine tests. In this study the implementation can be done by using WEKA to
elassify the data and the data is assessed by means of 10-fold cross validation approach, as it performs very
well on small datasets, and the outcomes are compared. The naive Bayes, J48, REP Trec and Random Tree

are used. 1t was concluded that J48 works best showing an accuracy of 60.2% among others

It nims 1o discover solutions to deteet the diabetes by investigating and examining the patterns originate in
the data via classification analysis by using Decision Tree and Naive Bayes algorithms. The research hopes
(o propose a faster and more efficient method of identifying the discase that will help in well-timed cure of
the patients, Using PIMA dataset and cross validation approach the study concluded that J48 algorithm gives
an accuracy rate of 74.8% while the naive Bayes gives an accuracy of 79.5% by using 70:30 split after
applying the resample filter over the data. The author emphasis on the class imbalance probiem and the need
to handle this problem before applying any algorithm to achieve better accuracy rates. The class imbalance is
o mostly oceur in a dataset having dichotomous values, which means that the class variable have two
possible outcomes and can be handled casily if observed earlier in data preprocessing stage and will help in

boosting the accuracy of the predictive model.



CHAPTER 3: PRELIMINARY DESIGN

1.SData Flow Diagram
1.6

Preprocess
RN ol

Applied
Algorithm
s

Performance Evaluation
on Various Measures

Comparative Analysis
R Based on Accuracy

Fig 2.2.1 Data flow diagram
Dataset Description:

The diabetes data set was originated from Diabetes dataset containing 2000 cases. The objective is to
predict based on the measures to predict if the patient is diabetic or not.

Link: https://www kaggle.com/johndasilva/diabetes

Preprocess Data: here data is devided into two different sets i.c training data set and testing Data set

Applied Algorithm :

- o — Trai“i“_z‘;fvjif‘f{aﬂ'f | »jeftril}g Accuracy
C=1 0.779 0.788
C=0.01 0.784 0.780
C=100 0.778 0.792

In first row, the default value of C=1 provides with 77%

accuracy on the training and 78% accuracy on the
test set.

In second row, using C=0.01 results are 78% accuracy on both the training and the test sets.

Using C=100 results in a little bit lower accuracy on the training set and little bit highest accuracy on the test

set, confirming that less regularization and a more complex model may not generalize better than default
setting

Performance Evaluation on Various Measures :
Companison of Various machine learning Cl

Performance accuracy of the classifi
out of a total number of instances.

assifier models is evaluated to the Diagnosis of Diabetes.
ers is evaluated based on Incorrectly and Correctly Classified Instances




’

Result : The entire outcomes of the experiment in terms of accuracy, precision, recall, and fl-score are
presented in Fig. 7. For NB, DT, RF, SVM, LR, GB, and KNN, the accuracy of these models is 86.17%.
96.81%. 96.81%, 91.49%, 84.04%, 90.43%, and 90.43%, respectively. This table illustrates that DT and RF
both provide the highest level of accuracy and exceed the other approaches.
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CHAPTER 4: FINAL ANALYSIS AND RESULT

4.1 Final Applieation UI/UX

Home Page:

Output:

rediction: You dan’t have Diaberes




4.2 RESULT:

In this work different steps were taken, The proposed approach uses different classification and
ensemble methods and implemented using python. These methods are standard Machine Learning
methods used to obtain the best accuracy from data. In this work we sce that random forest
classifier achieves better compared to others. Overall we have used best Machine L rarning
techniques for prediction and to achieve high performance accuracy.

Here feature played important role in prediction is presented for random forest algorithm. The sum
of the importance of cach feature playing major role for diabetes have been plotted, where X-axis

represents the importance of each feature and Y-Axis the names of the features



CHAPTER 5: CONCLUSION AND FUTURE SCOPI,
5.1 Conclusion

The main aim of this project was to design and il.nplm‘ncnl I)iulaclc.s" l’rv(llu"lu'nlv‘l:;;:z:;.
Machine Learning Methods and Performance Analysis (')t that lm.ttl-md“s “”f lll ‘I.I;'.'mmc
achieved successfully. The proposed approach uses various Clil’s‘h‘lll ‘““0”"."l?(l{(-l:“‘%qqh)ll’
learning method in which SVM, Knn, Random Forest, Dccnsu.n} lr.cc. I,(‘)E;’,lhl“(: 1(’}‘.'»(“|I,cu”
and Gradient Boosting classifiers arc used. And 77% classification aceuracy ’nu.; i
achieved. The Experimental results can be asst health care to take early prediction and make
carly decision to cure diabetes and save humans life.

In this work different steps were taken. The proposed approach uscs (I|I'lf:rcnt
classification and ensemble methods and implemented using python. Thesc
methods are standard Machine Learning methods used to obtain lhc'bcst
accuracy from data. In this work we see that random forest clussiﬁcr uclncycs
better compared to others. Overall we have used best Machince Learning
techniques for prediction and to achieve high performance accur

acy. Figure
shows the result of these Machine Learning methods.

5.2 Future Scope

We will try to enhance the dataset by including more citjes (like Mumb

ai, Hyderabad, Pune,
Bangalore, etc.)
*  Wewill try to build a user interface.

We will try to incorporate Restaurant Recommendation Syste
filtering.

e We w

m based on Collaborative

ill try to improve our data analysis and prediction by

adding more featyres like life
CXpectancy,

and customer reviews on the demographic location

We will try to add a Customer review system for th

€ pre-existing restaurants in that location
which will help to bujld a community,
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