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Abstract

Imaging techniques such as CT scans have found widespread application in kidney diagnosis. These imaging
techniques can estimate kidney size, shape, and position; provide information about kidney function; and assist
in diagnosing structural abnormalities such as cysts, stones, and infections. However, different operators have
different levels of success when it comes to using CT scans to diagnose renal conditions. The images can be
interpreted in various ways due to factors such as the abilities and experiences of the operators, variances in
how individuals see the images, and changes in the characteristics utilized for diagnosis. The detection of
chronic renal disease might be improved with automated approaches and computer-aided diagnosis systems;
however, research into these methods has been limited. According to the findings of this research, the Random
Forest classifier has the highest level of accuracy (96.33%) among the various Machine Learning classifiers. As a

result, the researchers concluded that chronic renal disease might have been caused by its acquisition. The

outcomes of this study indicate that further research should be conducted. Suppose these suggested algorithms
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were integrated into the existing methods for diagnosing chronic renal disease. In that case, it might be possible
to increase the accuracy of present diagnostic procedures while simultaneously lowering the need for human

involvement and operator dependence.
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Introduction

Kidney chronic disease is a fatal and life-threatening disease for men and women. The main reason is
smoking and drinking alcohol [1]. The survival rate from this disease is meager, but one thing can
save the patient if the detection of chronic disease is done at early stages. Usually, the human body
grows slowly, but abnormal cells grow fast without any ratio. This abnormal division process of cells
is called chronic disease. Abnormal cells are divided abnormally or can damage other related cells, so
early detection and control are challenging for doctors [2]. National Cancer Institute (NCI) 2019
reported that 224210 kidney chronic disease cases were found, in which 159260 people died due to
chronic kidney disease [3]. It is challenging to detect chronic kidney disease early on with the naked
eye, so a particular technique or method must be needed to diagnose it accurately with early
symptoms. So, Computer Tomography (CT) is one of the most popular ways to detect chronic kidney
disease by using CT images of the patient. Computer Tomography (CT) images are low in cost and
give precise results [4].

According to survey, images are used as input, and this input is used for enhancement. After
enhancing the image, it is segmented and further used for feature extraction, so the result extracted is
helpful for chronic disease detection. So, like other systems, it is also beneficial for the early detection
of chronic kidney disease [5]. Kidney chronic disease is a dangerous and death-causing disease
worldwide. According to the World Health Organization (WHO), 64 million people worldwide have
been infected, and the death rate can lead to one-third in 2030. According to another report by WHO,
1.5 million people died in 2012 due to chronic kidney disease, which is becoming life-threatening to
human beings [6]. This disease can only be engulfed by detecting accurate results, or proper medical
treatment can lead the patient to a healthy, safe life. So, we can detect it early by using CT scan
images and improve the survival rate [5]. We are trying to detect chronic kidney disease by collecting
new data from different laborites and hospitals via online systems; the next step is an analysis
necessary to organize data.

Kidney chronic disease is a dangerous disease. Different methods or techniques are
implemented in this field to diagnose this disease at an early stage [4]. Every field of science is doing
hard work to overcome it. Computer science is also putting his part in it. Computer science is a vast
field, so we select machine learning to detect chronic kidney disease early by using a different

methodology [7-8].
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Materials and Methods

The implementation of different methods and techniques in image preprocessing to extract limited
features and the best algorithm is applied to get the best results. In this chapter, results are obtained
and explained using the proposed methodology with the help of CVIPtools version 5.6e and WEKA
[7]. These are the best result generation and feature selection software in image processing, mainly in
medical science. First, the data set consists of 100 patients' CT scan images in two groups: standard
patient CT scan images and patients with chronic kidney disease. Both categories have 50, 50 images.
A complete 100 CT scan images are collected in a dataset. In the next step, these images are used in
CVIPtools after cropping and resizing the web's small size in an image editor [7]. Cropped images are
converted into grayscale levels in utilities. All 100 images are cropped and resized equally, then one
by one, changed into color to gray, and created a circle to select the best location. It is an ROI method
to select specific parts. Each image has created six circles with (512*512) width, and height column
and row are started with (128*128) and radius wand blur radius with (32*32). Each image created six
ROIs with the same width, height, and radius, and blur radius the row and column change in each
image with the addition of 16 values, so a total of 600 ROIs are created from 100 images. This ROI is
saved by selecting binary, histogram, and texture features [8]. These are a total of 21 features. After
creating a text file, this file is converted into a CSV file, and then an arff file is created from WEKA

software to generate other results.

Results and Discussion

For classification use, WEKA software version 3.8.2, data preprocessing and feature optimization
techniques are applied to the dataset, then applied different classification algorithms, namely
“Random Forest, MLP, ISO, LogitBoost, BayesNet, and J48” and select the best algorithm of this
research. In this chapter, samples of training and testing datasets are given below. Also, different
classification results generated by these algorithms and their comparison are given.

In this work, different machine learning classifiers implements on abnormalities of the kidney
dataset. This comparative analysis is performed, and other performance calculating parameters

learned classification accuracy results.
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Random Forest Classifier

¢ Time taken to build the model: 0.38 seconds

e Test mode: Cross-validation 10

Table 1: Random Forest Classifier Summary

Total Number of Instances 300
Correctly Classified Instances 289 96.3333 %
Incorrectly Classified Instances 11 3.6667 %
Kappa statistic 0.9267
Mean absolute error 0.0817
Root mean squared error 0.2015
Relative absolute error 16.3321 %
Root relative squared error 40.2909 %

Table 2: Random Forest Classifier Detailed Accuracy

TP Rate FP Rate Precision Recall F-Measure MCC ROC Area Class
0.953 0.027 0.973 0.953 0.963 0.927 0.970 Normal
0.973 0.047 0.954 0.973 0.964 0.927 0.970 Abnormal
0.963 0.037 0.964 0.963 0.963 0.927 0.970 Weighted Avg.

Table 3: Confusion Matrix result using Random Forest Classifier

Classified as A B
A =Normal 143 7
B = Abnormal 4 146
Kidney Chronic Kidney Disease Classification Using
RandomPForest Classifier
S 200
I 150
(=}
5 100
(=}
> 50
g
= 0
15 Normal Abnormal
M Normal 143 7
B Abnormal 4 146

Figure 1: Accuracy of Dataset using Random Forest Classifier
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Finally, the overall accuracy of chronic kidney disease has been acquired using the Random Forest
classifier 96.33%. The comparison graph of classification accuracy among different machine learning

classifiers is shown in Figure 2.
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Figure 2: Classification Accuracy Graph Among Different Machine Learning Classifiers

Conclusions

Regardless of some challenges in “chronic kidney disease identification, using machine learning” is
the most crucial field of machine learning. Some optimized algorithm of feature extraction extracts
normal and abnormal features. The percentage split and cross-validation methods of machine
learning are applied to these optimized features. After the training and testing of the processed data,
we applied some best classifiers to differentiate the normal and abnormal readings of the dataset. We
achieve a maximum of 96.33 % results with Random Forest Tree. Some optimized methods of
machine learning and machine vision can improve the accuracy of the results regarding

differentiating the abnormal and normal areas in 2D CT-Scans.
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