
International Journal of Innovative Technology and Exploring Engineering (IJITEE) 
ISSN: 2278-3075 (Online), Volume-9 Issue-2, December 2019 

4194 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: B7113129219/2019©BEIESP 
DOI: 10.35940/ijitee.B7113.129219 
Journal Website: www.ijitee.org 

 
Abstract: Machine learning is an artificial intelligence(AI) 

technology that provides the systems with the knowledge and 
capability to learn and evolve automatically from specifically 
programmed experiences. This focuses on designing computer 
programs that are able to gain access and use information on 
their own. Kidney damage or decreased activity for more than 
three months is known as chronic kidney disease.This illness 
occurs when the kidneys can no longer expel extra water or waste 
from human blood. The goal of this research study is to prepare a 
predictive modeling for chronic kidney disease data to analyze the 
different open source python module and output the results 
predicted by machine learning algorithms and determine the 
accuracy by comparing different algorithms such as KNN and 
Logistic Regression which are primarily used for classification of 
data. This algorithm makes predictions on a dataset collected 
from the patient's medical records. It gives us the clarity that if 
someone has chronic kidney disease or not primarily based on a 
person's blood potassium levels present in their body. 

 
Keywords : Data mining , Machine Learning (ML), levels of 

blood potassium, Chronic renal disease. 

I. INTRODUCTION 

Machine Learning’s objective is to understand the 

data structure and fit the data into models that  people can 
understand and use. Machine learning is the artificial 
intelligence sub-branch, and deep learning is the advance 
principle of machine learning. Machine learning can predict 
the future on the basis of past or historical data. Constant 
kidney illness can likewise be alluded to as renal 
disappointment. One of every ten individuals worldwide 
experience the ill effects of kidney infection. 10% of the total 
populace experience the ill effects of constant kidney ailment;  
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one of every five men and one out of four ladies from the age 
gathering of 60-75 have CKD as indicated by the National 
Kidney Foundation.   In this examination we have utilized AI 
to distinguish CKD and non-CKD with 25 attributes  
contributing to kidney malady but, we mainly sorted the 
people into CKD and non-CKD based on one’s blood 
potassium level. The information utilized comprised of a 
record 400 individuals. The informational index has an 
assortment of missing information. We have utilized this 
informational collection and order calculations to 
manufacture prescient models for the characterization of 
CKD. The model with the best forecast precision is taken. 
This will accomplish quick and precise outcomes for the 
expectation of CKD, which will lessen the ideal opportunity 
for the forecast of infection and give advantages to both 
specialist and patient in giving early treatment and expedient 
recuperation. Our model will correctly determine the presence 
or absence of chronic kidney disease in a patient based on 
their blood potassium level using  machine learning 
techniques as well as data mining in which searching and 
processing operations on  large data sets will be done. Also, 
the patterns and the trends will be found and then they will be 
transformed into data understood by the data pre-processing, 
visualization. Clinics and hospitals can use this quicker digital 
methodology for the prediction of chronic kidney disease.  
A. Existing method 

 In the current existing system so many researchers working 
with data mining algorithms in different kidney disease 
survey techniques.  

 In these survey techniques they are using different 
databases available for different sources, but they are 
unable to analyze data with visualization techniques to 
identify the correlation between different attributes.   

 Using limited techniques and they are unable to optimize by 
increasing efficiency. 

B. Proposed method 

 In our proposed system we are collecting data from 
different data sources and using advanced data 
visualization modules in python and analyze data with 
different visualization techniques. 

 We use various machine learning algorithms such as KNN 
and Logistic regression to predict the presence of  chronic 
kidney disease and to determine accuracy & performance. 
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II. LITERATURE SURVEY 

A.    M.P.N.M    Wickramasinghe , D.M. Perera and 
K.A.D.C.P. Kahandawaarachchi [1]. The primary objective 
of their research study was to determine the acceptable diet 
plan for a patient with CKD by applying the classification 
algorithms to the test findings obtained from the medical 
records of patients. Finally, their work indicate that the 
Multiclass Decision Forest algorithm achieves a better 
result than the other classification algorithms with an 
accuracy of 99.17%. 

B.    In todays world, Individuals are very much conscious and 
concerned about their health. Individuals only give 
attention to their health only when have found some 
symptoms of health issues. These health issues occur 
majorly due to enormous workload and tensions. 
Nevertheless, CKD is a type of disease which does not 
show any kind of symptoms. In some cases, it is very 
tougher to predict whether the disease is present in the 
patient or not. In addition, this disease will lead to 
permanent health deterioration. Tekale, Siddheswar [6] 
performed a research such that they collected the data of 
CKD patients, which  contains 14 attributes and 400 
records and applied various machine learning algorithms 
like Decision tree and (SVM) through which  a model was 
built to predict whether CKD is present in the patient or not 
with high accuracy. 

C.    Wang,  Zixian , et al[4] conducted research on chronic 
kidney disease prediction using the Apriori classification 
strategy on medical records of patients(400 cases) with 
ten-fold validation testing. Finally,the results  for selected 
data set features showed 99 percent apriori-based CKD 
detection accuracy. 

III. ALGORITHM 

Two machine learning algorithms were implemented on the 
dataset collected from the medical records of the patient. The 
goal of these algorithms is predicting whether a patient does 
have chronic kidney disease. 
 K Nearest Neighbours. 
 Logistic Regression. 

A. K Nearest Neighbours 

It is a simple algorithm that stores all the available cases and 
classifies the new data or case based on a similarity measure. 
If there is a need for an unknown data, it looks for k more 
similar instances through the whole training dataset and 
eventually returns the data with a more similar instance as the 
prediction.To locate its neighbors,it uses the least distance 
measure.[12] 
Working  
The following two cases can explain the working in detail. 
Case1: 

 
Fig. 1.selecting “k” value=3 

In the Fig.1, let us assume that the blue points belong to Class 
A whereas the orange points belong to Class B. Now, our task 
is to predict the class to which the new star point belongs to. 
The initial step is to select the value of “k” which is nothing 

but the number of nearest neighbours that we want to select 
from the new point. In this case, for instance, let us consider 
the value of k is 3. It means that we are selecting three points 
that are at least distance from the new star point. Once we 
calculated the distance, we get one blue point and two orange 
points to be the closer points to the new star point. Since in 
this case, we are having a majority of orange points, we can 
confirmly say that for k=3, the new star point belongs to Class 
B or we can say that the star point is more similar to orange 
points. 

Case2: 

 
Fig. 2. selecting “k” value=6 

In the above graph ie., Fig.2, let us assume that the blue points 
belong to Class A whereas the orange points belong to Class 
B. Now, our job is to determine the class to which the new star 
point belongs. The initial step is to select the value of “k” 

which is nothing but the number of nearest neighbours that we 
want to select from the new point. In this case,for instance, let 
us consider the value of k as 6. It means that we are selecting 
six points that are at least distance from the new star point. 
Once we calculated the distance, we get four blue points and 
two orange points to be the closer points to the new star point. 
Since in this case, we are having a majority of blue points, we 
can confirmly say that for k=6, the new star point belongs to 
Class A or we can say that the star point is more similar to blue 
points. In order to find the least distance between two points 
,the algorithm mainly focuses on two distance measures. 
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 Euclidean distance 
It is defined as the square root of the difference between a new 

point and the existing one. 
Example: Suppose if we want to find the Eucidean Distance 

between two points P1(1,1) and P2(5,4) then the 
calculation can be done by using the formula stated in the 
below diagram. 

 
Fig. 3.Euclidean distance 

 Manhattan distance 
It is defined as the sum of two-point absolute difference. 
Example:  
The formula stated below in the diagram can be used to             
calculate the manhattan distance between any two points. In 
this calculation, we have considered two points as P1(1,1) and 
P2(5,4). 

 
Fig. 4. Manhattan distance 

B. Logistic Regression 
 This is a technique used for traditional statistics as well as 

machine learning. 
 It is also used for classification of data and it contains only 

two values as its output. 
Eg: {0 & 1} or { True & False} 

Working 
The following graph can explain the working in detail. 

 
Fig. 5.S-curve 

In the above graph , the “S” shaped curve goes from 0 (Is Not 

Obese) to 1( Is Obese) and this curve tells us the probability 
that is person is obese or not not based on their weight. 
Similarly, in our research work this curve tells whether a 
patient contains ckd or not ,based on the amount of blood 
potassium.  

IV. METHODOLOGY  

A. Data Collection 

       In this research paper we have used Real world data set 
for predicting CKD status of a patient. The data collected is 

widely used data and is available at UCI Machine Learning 
Repository. Real Data is owned by Apollo Hospital in 
Tamilnadu, India for 2 months. The data set is available 
exclusively used for research of Chronic Kidney Disease. It 
consists of a record 400 people with each 25 attributes related 
CKD them. The data consist of real numbers, decimal values 
and values Nominal.[3] 

B. Data Pre-Processing 

       It  is a way to convert the noisy and huge data into 
relevant and clean data, as the data available is Real world 
data, so it contains inaccurate data, missing values and other 
Noisy data, to expel the conflicting information from the 
dataset, the proposed framework should tidy up the crude 
information Building Training and Test this dataset is a 
significant part to supplement the prescient model. This 
lessens the measurement and causes the motor to accomplish 
better outcomes. It is one of the most tedious advances in 
building an arrangement model. Searching Up for Proper 
Format: As we make our model utilizing python, so we have 
to utilise csv (comma isolated esteem) file for our code. 
Information is downloaded as a RAR document, with the goal 
that we remove information from a book record that is 
accessible and store it into a csv record so we can peruse them 
python code. This is the most significant initial step, if the 
information isn't accessible in the arrangement necessitates 
that we can not plan a grouping model. This step includes all 
actions in this project to develop the final dataset from the 
original raw dataset and we used blood potassium level as the 
main contributing attribute to test whether or not a patient has 
chronic kidney disease. The instances are graded as safe, 
caution and danger based on the blood potassium level 
quality. 
C. Finding missing values 
       When the data collected is real world data, and then it will 
contain missing values. This brings more change in the 
prediction accuracy. Sometimes these missing values can be 
simply deleted or on the other hand disregarded in the event 
that they are not huge in number. Missing esteems can 
likewise be supplanted by zero. 
D. Data transformation 
       In this step, we added an extra attribute “Outcome” to the 

existing dataset. Also, we have applied a function on the 
outcome column such that the values of the outcome column 
will be safe, nodata and low. These values are obtained  
according to the range of blood potassium level  there are 
certain conditions involved in the function which is applied on 
the outcome column. 

TABLE I : CONDITIONS 

Blood Potassium 
Level 

Patients zone 

>0  & < 3.5 Low 
>=3.5 & <=5.0 safe 
>=5.1 & <=6.0 Caution 

>=6.1 danger 

No Presence(0) no data 

  Now,we create another function and apply it on newly 
created outcome column which has the values like 
“nodata”,”safe”,”low”. The conditions of the function are 
stated in the below table. 
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TABLE II : ASSIGNMENT OF VALUES 

Outcome column value 

safe 0 

Low 1 

No data 1 

 
TABLE II clearly indicates that all the Nominal type data is 
converted into numerical binary values 0 & 1.The purpose of 
this convertion is that machine learning algorithms will be 
applied on numerical data. Furthermore, we have selected 20 
random attributes from the list of 25 attributes and designed a 
predictive model in such a way that if we give any random 
values for the selected attributes, our model will detect the 
presence of ckd in a patient. It can be visually seen ie., if “0” is 

displayed after the processing of either of the algorithm(KNN 
& Logistic regression) on the selected attributes,then it is 
clear that the patient is not having ckd.However,if “1” is 

displayed ,then the patient is unsafe. Also,the calculation of 
the error ie., confusion matrix of either of the algorithms has 
been done. It is the predictor of the  performance of our 
predictive model on classification problem ie., It tells us how 
much correctly our predictive model is predicting the 
presence of disease in the patient’s body especially based on 

blood potassium levels. Finally, the classification report has 
been calculated. 
 

 
Fig.9. Architectural design 

 
 
 

Fig.10.block diagram 

E. Data Set 

 
Fig.11.Chronic kidney disease dataset 

V. RESULT AND DISCUSSION 

We used the jupyter notebook environment to make our 
predictive model because it seemed to be flexibe than R 
studio and it allowed us to share codes and documents.In 
addition, the individual cells can be compiled at a faster rate 
which will allow us to view the immediate result on the 
screen. It neglects the disadvantage of necessity of executing 
the code starting from the script.One bigger disadvantage is, 
we can’t merge two jupyer notebooks. 
 

 
Fig. 12.safe&non-safe patients 

Fig.12 indicates the count of safe and non-safe patients. Here, 
the blue colored barplot represents the proportion of safe 
patients and orange colored barplot represents the proportion 
of unsafe patients. 
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Fig.13. accuracy comparision 

Fig.13 represents the bar-plot representation of both the 
prediction algorithms, KNN with 83% accuracy and Logistic 
Regression with an accuracy of 85%. In the above figure 
x-axis represents the calculation utilized and the y-hub is the  
precision esteem. The above outcomes feature that the 
precision of Logistic Regression calculation is 2% higher than 
KNN calculation. The outcomes demonstrated that 
interminable kidney ailment can be anticipated by utilizing 
Logistic Regression calculation with 85% exactness. The 
benefit of this investigation is that it will help specialists to 
effortlessly anticipate CKD with high exactness and accuracy 
in less timespan. 

 

 
 

Fig.14.Classification of patients into different zones 

Fig.14 indicates the range of patients falling into different 
zones like nodata ,Low, Safe, Caution and danger. The 
Classification has been done especially based on the blood 
potassium level present in the body of patient. 
 
 

 
Fig.15. Classification based on anemia 

Fig.15 indicates the further classification of outcome attribute 
based on anemia level. It means the number of patients 

belonging to different zones like nodata, Caution, Low, safe 
and danger are classified based on the “anemia” attribute. 

Likewise, Further classification based on the attributes like 
bacteria, appet and classification has been done. 
 

 
Fig.16..Classification report using KNN algorithm 

 

 
Fig.17.Classification report using Logistic regression 

VI. CONCLUSION 

 We predicted whether not  a person  chronic kidney disease 
,especially based on his blood potassium levels. Also, wehave 
Classified the patients in to safe and non safe category and 
also noted their count. We have mainly used two machine 
learning algorithms namely KNN and Logistic Regression for 
the purpose of prediction of disease. In our Predictive model, 
we have selected some main attributes from the dataset and by 
providing them our own values, we can get a clarity that a 
patient has chronic kidney disease or not. In addition to that, 
we have classified the patients on the basis of various 
attribues like bacteria ,appet, classification, anemia and all 
other attributes.We have detected the performance of our 
predictive model through the analysis of confusion matrix. 
We also compared the training and test data accuracy of the 
algorithms.Finally,we have made the classification report of 
both the algorithms which provides the values of key matrics 
,which further gives us the information about the  prediction 
of disease.                                                                                     
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