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Abstract
Multiple Disease Prediction Systems (MDPS) are computer-based tools that use machine learning algorithms to predict the likelihood of patients developing multiple diseases based on various factors such as medical history, clinical symptoms, and laboratory test results. The early identification of such individuals can lead to early interventions and treatments, potentially preventing or delaying the onset of multiple diseases. In this paper, we present a review of MDPS and its potential applications in healthcare. We discuss the various machine learning algorithms that can be used to develop MDPS, as well as the performance metrics that can be used to evaluate its performance. We also highlight the benefits and challenges associated with MDPS implementation in healthcare. Finally, we discuss the future directions of MDPS research and its potential to improve healthcare outcomes by enabling earlier detection and intervention in individuals at risk of developing multiple diseases. We have considered Seven diseases for now that are Heart, Liver, Kidney, Malaria, Pneumonia and Diabetes and in the future, many more diseases can be added. The user must enter various parameters of the disease and the system would display the output whether he/she has the disease or not.
Introduction
A Multiple Disease Prediction System (MDPS) refers to a computer-based tool that harnesses machine learning algorithms for forecasting the probability of a patient contracting various illnesses. It takes into account a range of elements such as medical history, clinical indications, and lab test outcomes to formulate predictions. Diverse machine learning algorithms, such as decision trees, support vector machines, artificial neural networks, and others, can be employed to create MDPS. These algorithms analyze extensive sets of patient data and acquire patterns that facilitate prognosticating the likelihood of future health conditions. The effectiveness of MDPS can be assessed through metrics like precision, sensitivity, and specificity. The utilization of MDPS offers numerous potential advantages, encompassing enhanced patient results, diminished medical expenses, and heightened healthcare operational efficiency. Additionally, MDPS can aid in investigating the interconnections between distinct diseases and their associated risk elements, potentially yielding fresh insights into the fundamental mechanisms of illnesses. On the whole, MDPS represents a promising strategy for enhancing healthcare outcomes by enabling early detection and timely intervention for individuals susceptible to multiple diseases.

Problem Statement
The concept of a multiple disease prediction system revolves around creating an intelligent solution capable of effectively anticipating the likelihood of a patient having one or more medical conditions. This anticipation is established through an evaluation of symptoms, medical background, and pertinent aspects. The main purpose of this system is to aid healthcare professionals in arriving at precise diagnoses and suggesting suitable treatment courses for patients. The creation of such a system encompasses the utilization of diverse methodologies and algorithms hailing from fields like machine learning, data mining, and artificial intelligence. These techniques are employed to handle substantial volumes of medical data and to discern patterns that facilitate the anticipation of disease outcomes. The system's competence should extend to accurately distinguishing among various diseases, even those that may exhibit comparable symptoms, and delivering treatment recommendations that correspond to the patient's specific condition.

Proposed system: Within the realm of a Multiple Disease Prediction System (MDPS), it possesses the ability to concurrently forecast diverse ailments with precision. These encompass conditions such as breast cancer, heart issues, kidney problems, liver ailments, and even malaria. This eliminates the necessity for users to navigate through distinct websites for disease predictions. To bring the Multiple Disease Prediction System (MDPS) to fruition, a mixture of machine learning algorithms and Flask are employed for implementation. This amalgamation enables the efficient realization of the predictive system.
System Analysis: Conducting a thorough assessment of a multiple disease presentation system holds paramount importance in guaranteeing its efficacy, productivity, and security. Through a meticulous examination of the system's operational capabilities, design, and overall performance, healthcare experts can pinpoint potential concerns and implement essential enhancements. This ensures that the system furnishes precise and dependable predictions, thereby enhancing patient outcomes.Pickle File
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Figure No: Block Diagram 
The architecture outlined above encompasses experimentation with seven interconnected diseases: heart conditions, diabetes, Breast Cancer, liver ailments, Kidney issues, Malaria, and Pneumonia. The initial phase involves the acquisition of datasets for each respective disease, drawing from sources such as the Winconsin Breast Cancer Dataset, PIMA Indian Diabetes Dataset, Indian liver dataset, Chronic Kidney Disease Dataset, Malaria Cell images Dataset, and Chest x-ray images for Pneumonia.
Once the datasets are obtained, they undergo visualization to gain insights into the input data. Following visualization, the data undergoes preprocessing, encompassing outlier detection, handling missing values, and dataset scaling. This process yields a refined dataset, subsequently divided into two segments: training and testing data.
Moving forward, the architecture employs various algorithms including Logistic Regression, Random Forest, and SVM to train the models. These models are then tested using the designated testing dataset. Afterward, the most accurate algorithm (KNN, SVM, RD, DT) is selected for each disease.
The final steps involve creating pickle files for all diseases and integrating these files with the Flask framework. This integration facilitates model output display on a webpage. This entire process is undertaken to ensure the accuracy, reliability, and accessibility of disease predictions through the developed architecture.

Dataset Collection and processing:
Malaria: the dataset collected from NIH National library of medicine that is available on the Kaggle website (Malaria Cell Images Dataset | Kaggle). In this dataset have 27,558 images. It contains of two different classes parasitized (that contains 13,779 images) and uninfected (13,779 images ). The color model of images is RGB.
Sample of parasitized:
[image: ]
Sample of uninfected
[image: ]
Pneumonia: Pneumonia Dataset has taken from Kaggle website (Chest X-Ray Images (Pneumonia) | Kaggle). There are 5,863 images in jpg format and it contains three types of folder train, test, Val. This folder has 2 categories pneumonia/ normal 

Sample of infected Images
[image: ]

Methodology:
Logistic regression:
p(y=1|x) = 1 / (1 + exp(-z))
where p(y=1|x) is the probability of the dependent variable (y) being equal to 1 given the independent variables (x), exp is the exponential function, and z is the linear combination of the independent variables and their coefficients:
z = b0 + b1x1 + b2x2 + ... + bn*xn
where b0 is the intercept and b1...bn are the coefficients for each independent variable (x1...xn). The coefficients are estimated during the model fitting process, where the goal is to find the values that minimize the error between the predicted probabilities and the actual values.
The logistic regression model employs the sigmoid function, which accepts the linear combination denoted as z as input and transforms it into a value confined within the range of 0 to 1. As a result, the model is capable of generating a probability indicating the likelihood that the dependent variable equals 1, based on the independent variable values. Should this probability exceed a specified threshold, the model predicts that the dependent variable is 1; otherwise, it predicts the value as 0.

Random Forest 
The random forest algorithm constitutes an ensemble learning technique that amalgamates numerous decision trees to produce a conclusive prediction. Within the random forest framework, each individual decision tree is crafted employing a randomized subset of the training data and a random subset of the available features.
Here is the formula for random forest:
Prediction = mode(y1, y2, ..., ym)

where yi is the predicted class for the ith decision tree, and m is the total number of trees in the random forest.

Decision Tree: a decision tree can be represented by a set of nested if-else statements that split the data into smaller subsets based on the values of the input features.
There are following step used in Decision Tree algorithm 
1. Start with the entire dataset.
2. For each feature in the dataset:
a. Calculate the information gain by splitting the data on that feature.
IG (S, A)= Entropy(S)-∑v€A |SV|/ S. Entropy(S)
3. Choose the feature with the highest information gain as the node to split on.
4. Create a branch for each possible value of the chosen feature and recursively repeat steps 1-3 for each branch, using only the subset of the data that corresponds to that branch.
5. Continue splitting the data until a stopping criterion is met, such as reaching a maximum depth or minimum number of samples per leaf node.
6. Assign a class label to each leaf node based on the majority class of the samples that reach that node.
Support Vector Machine: 
Support Vector Machine (SVM) algorithm used for classification, regression, and outlier detection. 
The standard formula of the SVM for binary classification is:
y(x) = w^T x + b
where:
· x is the input vector.
· w is the weight vector.
· b is the bias term.
· y(x) is the predicted output of the SVM for the input vector x.

CNN And Transfer E- Learning: - Convolutional Neural Networks (CNN) is a type of deep neural network that is commonly used for image classification, object detection, and other computer vision tasks. 
The standard formula of a convolutional layer in a CNN is:
h[l] = σ(W[l] * x[l-1] + b[l])
where:
· x[l-1] is the input feature map from the previous layer.
· W[l] is the set of learnable weights (filters) for the l-th layer.
· b[l] is the set of learnable biases for the l-th layer.
· h[l] is the output feature map of the l-th layer.
· σ () is the activation function.

Transfer Learning:
Transfer learning is a machine learning strategy that entails utilizing a pre-existing model trained for a similar task as a foundation for a fresh task. This approach can diminish the data and computational demands for training a new model, consequently enhancing its overall performance.

Accuracy comparison for each disease:
Breast Cancer:
In the context of Breast cancer, we have employed several algorithms to assess and contrast accuracy scores. The results are as follows: SVM - 97.66, Gradient Boosting Classifier - 97.66, Random Forest Classifier - 96.49, XGBoost - 96.49, K-Nearest Neighbors (KNN) - 93.57, Decision Tree - 95.32, and Logistic Regression - 95.51.
[image: ]
Diabetes:
For Diabetes disease, after comparison, we get, Random Forest Classifier- 90.79 with highest accuracy score, SVM -84.21, Gradient boosting classifier-89.04, Xgboost- 87.72, KNN-83.33 Decision tree-85.96 logistic-regression-88.16.
[image: ]
Heart disease: After comparison, we get, Random Forest Classifier-0.824176 with highest accuracy score, SVM -0.516484, Gradient boosting classifier- 0.791209, Xgboost- 0.802198, KNN-83.33, Decision tree-0.791209, logistic-regression-0.791209
[image: ]
Kidney: After comparison, we get, Random Forest Classifier-0.824176 with highest accuracy score, SVM -0.516484, Gradient boosting classifier- 0.791209, Xgboost- 0.802198, KNN-83.33, Decision tree-0.791209, logistic-regression-0.791209
[image: ]
Liver Disease: After comparison, we get, SVM- 71.18 with high accuracy, Random Forest Classifier-68.24, Gradient boosting classifier- 71.18, Xgboost- 69.41, KNN-62.94, Decision tree-62.35, logistic-regression-69.41
[image: ]
Malaria:
Here we use fine- tuned CNN to get the high accuracy of model. The accuracy score of this model is 95.65%.
[image: ]
Pneumonia :
Here we use fine- tuned CNN to get the high accuracy of model. The accuracy score of this model is 91.35%.
[image: ]
Result
Within the Multiple Disease Prediction System, distinct models are employed for predicting diabetes, heart disease, kidney issues, liver conditions, and breast cancer. These models are built utilizing algorithms such as SVM, Decision Tree, and Random Forest. Conversely, for Malaria and Pneumonia, Convolutional Neural Networks (CNN) and Transfer Learning are leveraged due to their superior accuracy. When a patient provides relevant parameters for a specific disease (such as breast cancer, diabetes, liver, kidney, or heart disease), the system assesses whether the patient exhibits the disease. The parameters furnished by the patient are validated within predefined ranges; any out-of-range or invalid values trigger a warning, prompting the patient to input accurate data. For Malaria and Pneumonia, the system processes uploaded images to predict whether they portray an infected or uninfected state, delivering predictions with high accuracy.
Matrix correlation: In the context of machine learning, the matrix correlation metric employs the Pearson correlation coefficient. This coefficient gauges the degree of linear correlation between two continuous variables. Its values span from -1 to 1, with -1 signifying a complete negative correlation.
Matrix correlation of Breast Cancer disease:
[image: ]
Matrix correlation of Diabetes disease:
[image: ]
Matrix correlation of Heart disease:
[image: ]
Matrix correlation of kidney disease:
[image: ]
Matrix correlation of Liver disease:
[image: ]

Result of Malaria:
[image: ]
Result of Pneumonia:
[image: ]
Conclusion:
[bookmark: _GoBack]A multiple disease prediction system holds significant value by aiding both healthcare professionals and individuals in proactively identifying potential health concerns and taking appropriate measures for prevention or treatment. By scrutinizing a patient's symptoms, medical history, and pertinent information, these systems can furnish predictions regarding potential diseases or conditions that an individual might be susceptible to. This approach can contribute to enhanced patient outcomes, diminished healthcare expenses, and optimized resource utilization within the healthcare sector. Nevertheless, it's crucial to emphasize that these systems should not substitute the expertise of healthcare practitioners; rather, they should complement their judgment by assisting in diagnosis and treatment planning. Continued research and advancements in this field could result in more precise and efficacious disease prediction systems, ultimately benefiting public health and individual well-being.
References
· Likitha KN; Nethravathi R; Nithyashree K; Ritika Kumari; Sridhar N; Venkateswaran K, Heart Disease Detection using Machine Learning Technique Published in: 2021 Second International Conference on Electronics and Sustainable Communication Systems (ICESC), Heart Disease Detection using Machine Learning Technique | IEEE Conference Publication | IEEE Xplore
· A.Sivasangari, Baddigam Jaya Krishna Reddy,Annamareddy Kiran, P.Ajitha,” Diagnosis of Liver Disease using Machine Learning Models” 2020 Fourth International Conference on I-SMAC (IoT in Social, Mobile, Analytics and Cloud) (I-SMAC
· Archana Singh ,Rakesh Kumar, “Heart Disease Prediction Using Machine Learning Algorithms”, 2020 IEEE, International Conference on Electrical and Electronics Engineering (ICE3).
· Priyanka Sonar, Prof. K. JayaMalini,” DIABETES PREDICTION USING DIFFERENT MACHINE LEARNING APPROACHES”, 2019 IEEE ,3rd International Conference on Computing Methodologies and Communication (ICCMC)
· Watson OJ, Sumner KM, Janko M, Goel V, Winskill P, Slater HC, et al. False-negative malaria rapid diagnostic test results and their impact on community-based malaria surveys in sub-Saharan Africa. BMJ Glob Heal. 2019;4:e001582. https://doi.org/10.1136/bmjgh-2019-001582.
· Chen SI, Tseng HT, Hsieh CC. Evaluating the impact of soy compounds on breast cancer using the data mining approach. Food & function . 2020;11(5):4561–70. doi: 10.1039/C9FO00976K. - DOI - PubMed
· Chan H.P, Sahiner B, Hadjiyski L, Zhou C and Petrick N 2005 Lung nodule detection and  classification U.S. patent application no. 10/504, 197 https://www.who.int/news-room/fact- sheets/detail/pneumonia
· https://www.kaggle.com/code/junkal/breast-cancer-prediction
· https://www.sciencedirect.com/science/article/pii/S2352914820306596
· Odu  Nkiruka,  Rajesh  Prasad,  and  Onime Clement (2021),  “Prediction  of  Malaria Incidence  Using  Climate  Variability  and Machine  Learning”,  Informatics  in  Medicine Unlocked, Vol. 22. 100508. 
· https://www.sciencedirect.com/science/article/pii/S235291482030659
· https://github.com



				
image1.png
Parasitized

< v

S48E1805-54B0-4AE6-97

964D7505-1897-4738-8:

919928

3TAF-4320-81

DDSTC3D-5767-42A7-¢

ESBFECOE-E132-427A-81

E260ASFB-6329-4257-6(
FC 8685-461A-E
WinSaT

data

Health-App-main
Notebook

Screenshots
@ OneDiive - Personal

v B ThispC
0 Desktop
3 Documents
L Downloads

13,780 items

79°F
Most

N sort O view

> ThisPC > Downloads > archive > cell images > cell images > Parasitized

Fr-

20150619_114756 50619_114756
a_cell 120 acell 181

r—
A 4

C33PTthinF IMG,

®

C33PTthinF IMG,

2015061914756
acel 179

F-N

4

C33PthinF_IMG_

L3 )

C33PTthinF IMG,
20150619_11475

C33P1thinF_IMG_
20150619_115740
a_cell 161

%

C33PTthinF IMG,

C33PTthinF IMG,

C33PthinF_IMG_
150619_121411
acell 189

C33PthinF_IMG_
20150619_121411
a_cell 190

N

g
o

1506191
acell 159

FA
ko4

-
o |

@

|

C33PTthinF_IMG_  C33PTthinF_IMG_
20150619_115740 50619115740
acell 162 acell 163

C33PTthinF IMG,

50619_
acell T

~Y

r
N

C33PTthinF IMG,
20150619_121102
acell 193

.Y
k.

C37BP2_thinF IM

N
=

C33PthinF_IMG_
20150619_115808
a_cell 205

F
A

C33PTthinF IMG,

C33PthinF_IMG_
20150619_115808

C33PthinF_IMG_

20150620 1324
‘40a_cell 108

802 PM
3/23/2023

ADD®D





image2.png
Uninfected

N sort O view

< - > ThisPC > Downloads > archive > cellimages > cell images > Uninfected

S48E1805-54B0-4AE6-97
964D7505-1897-4738-8:

B |
m— T

919928

DDSTC3D-5767-42A7-¢ C1_thinF_IMG_2 CLtimf M6.20
150604_104722_c 1506041047
ESBFECOE-E132-427A-81 el s

el1s

E260ASFB-6329-4257-8 r ‘ r ‘1
FC2D32A2-0685-461A
WinsaT L J L _J
CLUNNEIMG20  CLNNEIMG20  CLNnEIMG20  C1think JMG_
ate TS04TOATOSc  1S0604TOISIS.e  TS060LT0SIE.e 1

Health-App-main
Notebook

Screenshots

@ OneDiive - Personal _thinf | CIthinF IMG 20 C1 thinF IMG 20 C1_thinf IMG_20  C1 thinF | 20 C1_thinF IMG _thin | _thinf IMG..
150604 104919.c 150604 104019 c 150604 104919.c 150604 104919 c 150604 104910 c 150604 104919.c 150604 104919 c 150604 104919 150604 104919.c
dil g6 a2 a1 all134 a6 el 164 a3 a7
v B ThispC ﬂ
0 Desktop ‘ P l F '

2| Documents

N
-k 4 L

£ search

4\

L Downloads

-

6446 items

74°F
Partly cloud

3/23/2023

= & Aran 9BMg




image3.png
7 NORMAL - a8 x

Onew~ % 0O [[@ &

<«

N osort - O View - -

>« A T3> THsPC > Downloads > archive(l) > chesturay > test > NORMAL v G P SearchNORMAL

3 E260A9FB-6329-4257-80 #

5 FCaDAz s AL . i ;
5 WinsAT » ! § k| : b h

=2 data 1M-0001-0001 1M-0003-0001 1M-0005-0001 1M-0006-0001 1M-0007-0001 1M-0009-0001 1M-0010-0001 OO0 M01G0100. M1 000100
= Health-App-main
7 Notebook. {
o e pent MO MUl MO Moo MOnsGool | eooriom Moo Mmoo ool ieoozromm
) " U ' T
~ M ThisPC
Fe NN Y PN P Y
> B Documents M-0028.0001 IMOO3T-0001 IM-0033.0001  IM-0033.0001-00  IM-0OS3000100  IMODISO00T  IM-OO36-000T  IML0037-0000
> @ Music \ | i
> 1A Pictures I 3
e OGS0 MOMOD MGBOWT OOl MONGMD  WAIMNSOI MOS0 MOS0 MORION 106001

>

>

2ditems

Y
Mostly clear

- Local Disk (C)

= ek 0) gzl B IEE]l oo mm B2dl 290

Psearcn @ D g a _- g (_) ~Aro® TR0




image4.png
T
(]

M

| = Hom | Z Docu| & ¢ x | Dow| & brea:

C @  localhost:8890/notebooks/Documents/Notebook/cancer2.ipynb

Grail [) .. 3 YouTube [Y Settings

Q Maps [ hpsi/stackpatho.. [ Whats Vour Greste.. [ Quiz = Untited - Jupyter ..

(@) Decision tree algor..

[ moe | & NN | @ mae| ) Gt | Dete | @ Tabe | Dete | k Mals| @ pitee| @ coor| @) iz | 00 Matp| +

= @ @& - (b

- o x

e

77
Mostly sunny.

' Jupyter cancer2  (unsaved cnanges)

Fle  Edt  View

+ 2 an

Cell  Kemel  Widgets  Help

Accuracy comparison Breast Cancer Precdiction

o pecursey ()
- roc (%)

S S &
& €
e &

&

| kemel ©

[ =

pwr B O @B WO

A D

s34mM
3/21/2023




image5.png
T

Partly cloudy

| S Doc) & x |[) breo| ) sppi| @ Disk| © Mec| @ | = beor| 8 diot| & brec| [ mak| ) x| oo M| @ bow | End | @ (35| o Dit| [ Rest| + - 0o X
C @ localhost8889/notebooks/Documents/Notebook/diabetes.ipynb A e 5t > & |- @
M Gmsl [J . € YouTue [) Settings @ Msps [3 hitpsi/stackpathin. [ What'sVourGreste.. [J Quiz = Uit - Jupyter .. (5] Decision tree sgori..
" Jupyter diabetes (autosaved) A g
File  Edt View Insert Cell  Kemel  Widgets  Help Not Trusted | Python 3 (ipykemet) O
+ 5 @B v rR0 B CH e vi|e=
. Aocuracy - Disbates Precicion
)
-
©
| I
»
»
®
®
R &
o
7w L T4 Pm
P O @B W - n e




image6.png
O | Z Down x| & hert x | B cancer X | B prewn X | 5 malari X | & lver- x | 8 kidney x | @ Color! x | [} M x | @ medic x | ©) Githut x | + - o

C (@ localhost:8888/notebooks/Documents/Notebook/heart-disease.ipynb A a s = G

M Gmsl [J . € YouTue [) Settings @ Msps [3 hitpsi/stackpathin. [ What'sVourGreste.. [J Quiz = Uit - Jupyter .. (5] Decision tree sgori..

= Jupyter heart-disease (unsaved changes) A | oo
File  Edt View Insert Cell  Kemel  Widgets  Help Not Trusted | Python 3 (ipykemel) O
B+ 2 A 0B 4 ¥ PRn B C W Coe v

. ocuracy score- Heart Disease Prediction

= pecurscy ()

—ROC (%)
100
©
©
®
@
n
& & 3 s
8 & &

[

76°F
Haze

pes B ODCEEOM Arom e




image7.png
B kidney - Jupyter Notebook

< G @ localhost88ss/notebooks/Documents/Notebook/kidney.ipynb

M Gmail

[ . © YouTue [ Settings @ Masps [3 hitpsi/stackpathin. [ What'sVour Greste.. [ Quiz > Uniitled - Jupyter N..

"

Decision tree algor...

Qs = @ @ - (L)

2 Jupyter kidney (unsaved changes)

Fle Edt  View Inset  Cell

Kemel

Widgets  Help

[+ /@ B+ ¥ »Rn

mc

»owe  vl[=]

FileNotFounderror: [Errno 2] No such file or directory: ‘outputs/PE_kidney.jpeg’

100

ccuracy_scoro Kidney Disease

- pccuracy (%)

II’“M

B

R

L

| Python 3 (ipykemet) O

pee m O @@ WO

A DD

735w
212212023 @




image8.png
O | = Documents/Note xJ & liver - JupyterNe X Ig Kidney - Jupyter | X | @ ColorBarMatplc X | [} fMx2ipng (1206: X | & medibuddy gith X | () GitHub - kanchit= X | +

C @ localhost:8888/notebooks/Documents/Notebook/liver.ipynb

M Gmsi [J . € YouTue [) Settings @ Msps [3 hitpsi/stackpathbn. [ What'sVourGreste.. [ Quiz

ZJupyter liver nsaved changes)
File  Edit  View Inset Cell Kemel  Widgets  Help

B+ 2 @04 v PR B C P coe

Accuracy Score - Live Disease

" [re——

-0 (%)

&
®
=
)
45
©

S e PP

2 Untited - Jupyter N

AN a % 1

Decision tree algor...

@ @

A

Not Trusted

[ =

F

Haze Pmid

EPpP@eEBEO

~

| Python 3 (pyiemel) O

o =3

szseM
3/22/2023




image9.png
(] \:nm._mx\gmm,‘..pv x‘gh—mmx‘gmxy—mpyx o ColorBarMz x | [ Mjpng (12 x | O medibuddyc x | €) GitHub-kan x | + - 0
C @ Iocalhost888/notebooks/Documents/Notebook/malaria.ipynb A a v - a .. @
M Gmsl [J . € YouTue [) Settings @ Msps [3 hitpsi/stackpathin. [ What'sVourGreste.. [J Quiz = Uit - Jupyter .. (5] Decision tree sgori..
"~ jupyter malaria  @nsaved changes) A | oo
File  Edt View Insert Cell  Kemel  Widgets  Help Not Trusted | Python 3 (ipykemet) O
B+ 2 A 0B 4 ¥ PRn B C W Coe v
# plLt. Legend(bbos_to_anchor (1, 0.6), fontsize=12)
plt.savefig(“outputs/Pe_malaria. jpeg", format'jpeg’, dpi-400, bbox inches-'tight’)
plt.shou()
[79.86, 95.65]
[79.86, 95.65]
Performance Evaluation - Malaria Prediction
0
. = roc ()
0
=
©
®
©
®
©
i S
0 &
« &
«f
In [122]: from sklearn import metrics
inport numpy as np
Smart matlat1in minlat as 1
7o m e 929 P
o o @D @ B @ O U

3/22/2023




image10.png
(=l

™M Gmail

Dm-mm)(‘ﬁp-ﬂulmmx‘Emhr’n—hX‘Eiﬂ—hpyx‘gl'ﬂxy—lux‘Q&hhlx‘an X | @ medbude x | €) Github-k x | 4

C @  localhost:8888/notebooks/Documents/Notebook/pneumonia.ipynb A a s =
[ . © YouTube [Y Settngs @ Maps [3 hitps/stackpathb.. [3 What's Your Greate.. [ Quiz = Untiled - Jupyter N... (5] Decision ree algori..
Z Jupyter pneumonia (autosaveq) A | oo
File  Edt View Insert Cell  Kemel  Widgets  Help Not Trusted | Python 3 (ipykemet) O

76°F
Haze

B+ 2 @04 v PR B C P coe v

PLt.savefig(“outputs/PE_pneunonia.jpeg”, format'jpeg’, dpi-400, bbox_inches='tight')
plt.show()

[80.13, 51.35]
[75.21, 89.15]

- Performance Evaluation - Peumonia Prediction

- ccuracy (%)

. —=oc ()
©

=

©

"

n

. I

w

S o
K o
<«

In [49]: from sklearn import metrics
import numpy as np
import matplotlib.pyplot as plt

o 1 O @B WO ~e

(=]

s32PM
3/22/2023




image11.png
O | a chatgptiogin x | x Matrix Correl- X | (& Newtab X | Z HomePage- x | T HomePage- X | T Documents/) X | & cancer2-dur X | 4 - =] X

G @ localhost8390/notebooks/Documents/Notebook/cancer2.ipynb Ameavv = @ M - @
M Gmail [} . € YouTube [3 Setings @ Maps [) hitpss/stackpathb.. [3 What'sVourGreste.. [3 Quiz O Unfiled- Jupyter N... (] Decison tee agori.
 JUpyter cancer2 Lssi Crecipoin Las iscnasiay st 1005 M (autossved) L
e B& Vew et ol Keme e e et | Pyoen3 ane) O
Sle s e 4 v rn m e e v =

e B oo mEO OB A m gg O Aro® OO




image12.png
O | Hom|Z Dow|Z Dow| B 1 x |8 Brez| 8 canc| 8 accu| & accu| Q) code| ) pyth| 5 canc| A com| () Com| by sker| I how| o= Seat| @ seab| @ New| + - o

< C @  localhost:3888/notebooks/Downloads/Health-App-main%20(2)/Health-App-main/Diabetes_Analysis.ipynb A Y5 = @

M Gmsil [J . € Youue [) Settings @ Msps [3 hitps/stackpathb. [3 WhatsVourGreste.. [) Quiz = Unitled - upyter N..

Decision tree algor...

' Jupyter Diabetes_Analysis (unsaved changes) A oo
File  Edt  View Inset Cell Kemel  Widgets  Help Not Trusted | Python 3 (ipykemel) O
B+ 5 @B 4 ¢ PRn B C » coe v=

OUTIZ3]: <Axessubploti>

Pregnancies.
Glucose

BloodPressure

06
SdnThickness
Insulin Lol
Bl
02
DiabetesPedigreefunction
00
n

sge

Pregnancies
BloodPressure
SdnThickness

DiabetesPedigreeFunction

In [22]: from matplotlib import pyplot
from pandas imoort read csv

7F
Mostly clear

o D@ B WO newo Mo




image13.png
O | & Newtab x| =

C

M Gmail

s3F
Haze

[ . © YouTue [ Settings

@ Maps [ hitpsistackpstha..

@ localhost:8889/notebooks/Documents/Notebook/heart-disease.ipynb

[ What's Your Greate.

D aiz

2 Untited - Jupyter N

~ Jupyter heart-disease Last Checkpoint: Last Wednesday at 10:53 PM (unsaved changes)

Fle Edt  View Inset  Cell

Kemel

Widgets

Help

B+ 2 @04 v PR B C P coe

plt. show()

Heart dscase

adpeak

In [13]: | #checking the variance
heart_df.var()

Gl e

£ search

02 a3s
msiocg halach  cang  odpeak  dope @ bal  brgel

LOC® = @O

(@) Decision tree algor..

Trusted

02

=

Home Page -Sel: X | Z Documents/Note X | & hear-disease- ) X | & kidney-lupyter| X | & pneumonia-Jup X | £ malaria-Jupyter X | 4

| Python 3 (pyiemel) O

~

DD

58 AM
3/25/2023




image14.png
O | E Newsb x

C

M Gmail

£
Haze

Z Home Page - Selector X |  Documents/Notebook X | & kidney - Jupyter Note! X
@ localhost:8889/notebooks/Documents/Notebook/kidney.ipynb A a s
[ . © YouTube [Y Setings @ Maps [3 hitpsi/stackpath.. [3 What's Your Greate.. [ Quiz = Untiied - Jupyter N... (5] Decision ree algori..

Z Jupyter  Kidney Last Checkpoint Last Wednesday at £00 PM (autosaved)

Fle EGt View Inset Cell Kemel  Widgets Help Not Trusted

B+ 2 @B A v >R B/ C W [vawwom v

sns.heatmap(df .corr(), annot = True, linewidths = 2, linecolor =
plt.show()

tood,_pressure
abumin
awgar

tood._olucose_random

tood_urea
sccum

Taemogicbin

4 ce_voume
white_biood_cea_count
ted_blood_cet_count
dass

me

Hood_pressure
pecic_graviy

g

In [18]: df.columns

0ut[18]: Index(['age’, 'blood_pressure’, 'specific_gravity’, ‘albumin’, 'sugar’,
*red_blood_cells’, 'pus_cell’, 'pus_cell clumps’, 'bacteria’,

*blood glucose random’, 'blood urea’, ‘serum creatinine’, 'sodium’,

i LOC® = @O

£ search

& pneumonia - Jupyter | X | & malaria - Jupyter Note X | +
= @

A

| Python 3 (pyiemel) O

~

PR =)

547 AM
3/25/2023




image15.png
Z HomePag X | T HomePag X | T Document X | & lver-lup X | & cance- X | + - a X

ot ® @ - (1)

O | o eatgptio x | (3 Diseaser x | () MatrixCor x | (B Newtab x

G O© localhost:8890/notebooks/Documents/Notebook/liveripynb

M Gmsi [J . € Youlue [) Settings @ Msps [3 hitpsi/stackpathin. [ What'sVourGreste.. [) Quiz — Unitld - Jupyter .. (5] Decision tree sgor..

= JUpYter liver Las Creckpein: Last Wednesday 748 M (stosaves) A oo
DD DD @ o D I v I omarer 0

(@[B4 v| rrn B CH i v (2

Data Cleaning

In (24]: [0 - . arop_supicates)
print( o¢.shape )

=, 1)
so7PM g

& S 3/25/2023

pwe B O Q@ W@ W W E

—r




image16.png
O | o chatget x | @) Disease x | MatixC X | (@ Newtab x | = HomeP: x | _ HomeP X | T Docume X | & malaric x | & lver-Ju X | 8 cancerz x | + - o

P

C (@ localhost:8890/notebooks/Documents/Notebook/malaria.ipynb A

M Gmsi [J . € Youlue [) Settings @ Msps [3 hitpsi/stackpathin. [ What'sVourGreste.. [) Quiz — Uitled - Jupyter .. (5] Decision tree sgori..

= JUpyter malaria LastCresipors: Last Wedhesday 628 M (sosaved) A [om
Fle £t Vew hsen Cel Kemd Waes heb NoToes] | Pyhon3 Gpne) O
B 4% @0 4 v ren W C e v (=

Infected Infected Infected Infected Infected

Health
Nea.m| Hea.m| . st Heam|

Data augmentation and resizing images

T (20): | tratn_datagen - TasgeDataGenerstor (rescale-1. /255

1) mase nurest ')
InagenataGenerator(reschle-1.0/255.)
TasgeDataGenrator (rescale-t /255.)

vaia_astage
et dutagen

Crain_generator = tran_datagen.Flow_fron directory(tratn_dir,

P Ik O @B W W E O ~rom 00O

78°F
Haze





image17.png
O | @ chatge x | @) Diseas x | () Matrix X | (I Newt: X | Z Home x | — Home X |  Docun X | & preur x | & malari X | & liver- X | & cancer x | + - 8 X

C @ localhost:8890/notebooks/Documents/Notebook/pneumonia.ipynb

M Gmsi [J . € Youlue [) Settings @ Msps [3 hitpsi/stackpathbn. [ What'sVourGreste.. [ Quiz

O T R —
e mm Vew e Cal emd  Wams  bep
e

W [caim V=

-~ gray’)
it titeQabels eraind 11 (11])

OuLIZ]: Text(0.5, 1.0, “NoRMAL")

(3]

s

Haze

 Untitled - Jupyter N...

e ot e @ - ()
Decsion ree algor..

A [

Nortred| | Pton (yhane) O

LOoC@EWEO Arom e




