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Abstract:

Kidney stones and 'stone pelting' have ended
up becoming frequent issues for many humans today.
The historic information about kidney stones shows
that they existed now not solely these days but
additionally thousands of years ago! There are many
Post diagnostic equipment and cure strategies handy
today. But, Prevention is higher than cure. In this
paper, we proposed a Machine Learning algorithm to
early observe the opportunity for the incidence of
kidney stones in the future. The Data set used to be
created from wholesome folks and sufferers of blood
test and urine subculture tests. The proposed
technique is less expensive than the present methods.
The proposed approach can be carried out in each
man or woman as soon as 12 months to stop kidney
stones.

Keywords: Kidney stones, Machinelearning, blood
test, Urine culture analysis, KNN, Deep Learning,
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1.Introduction

‘The world cannot exist without water." So
is our body. Water is an essential ingredient
for every minor functioning of the body. The
working class has been in ignorance of
forgetting to drink enough of that water.

The practice of suppressing urine has now
become more prevalent in a habitat
environment where there is no way to 'stay
away' for emergencies, even though it is
considered civilized. "Urine is one of the 14
speeds that should not be suppressed,” says
Siddha medicine. The main reason for the
formation of kidney stones is the habit of
suppressing urine [3].

There is no need to panic when the doctor
says 'stone-laying'. "There is no need to be
afraid of a stone of up to 10 mm," says the
current science. The medicine that manages
the pain and dissolves the stone is enough
for this. At the same time, 'Oh... There
should be no indifference to 'let it stay'.
Stone pelting can sometimes lead to kidney
failure.

Everyone has two urines. On a daily basis,
the body is engaged in the task of extracting
and removing the wastes generated during
metabolism from the blood. In short, it
filters out the salt content in the body and
flushes out what is required.

When the waste is sent out, salt and
chemicals are released. Sometimes the salt
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in the waste becomes small particles and
accumulates in the kidneys. Then it
gradually becomes a stone. Some particles
turn into a stone and cause blockage in the
organ, affecting the functioning of the
urinary tract.

The uninfected stone will be small in size. It
will be less than 5mm in size. For some
people, tamarind seeds can grow up to 5.8
mm in size. Large stones are those that are
more than 1 cm long.

The intensity of the pain depends on the size
of the stone. For some people, the stone is
very small in size. But the intensity of the
pain increases. Some people will have a big
stone. But the pain doesn't hurt much.

The problem begins when the stone in the
urinary bladder moves through the urethra
and goes out. It prevents urine from passing
through. That's when it causes pain.

The kidneys contain various chemical salts.
For example, salts such as calcium oxalate,
uric acid, calcium phosphate, etc., are high,
which turn into particles [9].

Kidney stones are very painful. It is better to
prevent them than to wait for them to
happen. Kidney stone natural remedies are a
great way to prevent kidney stones. Kidney
stones can be painful and scary, but they can
be prevented with the right diet and
supplements.

The kidneys build up calcium, which
eventually hardens into small crystals along
with other minerals like uric acid or
phosphate and forms some kind of stone in
your urinary tract [8].
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A blood test will be done when you
consult a doctor based on the symptoms.
Then they look at the amount of calcium and
uric acid present in the white cells that make
up the kidney stones. Depending on this, a
urine test will be done. The doctor will treat
you with the waste that comes out of it.
2.Existing System
Up to 90% of the stones can be identified by
an ultrasound scan test when the symptoms
are severe. If the stones are in the urinary
tract, a CT scan will be done to determine
the nature of the stones and treat them.
Up to 90% of the stones can be identified by
an ultrasound scan test when the symptoms
are severe. If the stones are in the urinary
tract, a CT scan will be done to determine
the nature of the stones and treat them.

3.Proposed System

In this paper we proposed a deep learning
algorithm to detect the possibility of
occurrences of kidney stones in the near
future from urine and blood test data. The
data set was created by collecting the test
samples of data from healthy persons and
diseased  persons.  Machine learning
algorithm will use this data for prediction.

4.Testing Methods

If doctor suspects that a patient have a
kidney stone, he suggeststo have diagnostic
tests and procedures, such as:

i)Blood testing- Blood is a very important
component used to analyze the health of any
human. Presence of high uric acid,calcium
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and other components in blood indicate
unhealthy kidney function.The level of
certain minerals in your blood, which can
cause Kidney stones, can be determined by
the blood test.ii)Urine testing-Urine is one
of the very important biological waste
generated from the kidney. we can find out
if your urine contains a lot of minerals that
cause kidney stones by having it tested.
Presence of malicious substances like
calcium, Uric acid, and phosphate
etc.Various kinds of kidney stones: Struvite,
calcium, and cystite stones are the four types
of stones [4].

Table 1 Standard values of blood and
urine content

Normal Range
Test -
SETUR urine
{per 24 hours)
creatinines 0.7 - 1.4 mgsdl 1- 2 g
urea 12 =20 mngH-dl
total protein 6.0 - 8.0 g-dl ¢ 150 mg
albunin 3.5 -5.0 g-dl
uric acid: 250 — 800 mg
(female) 25 -710 ng-dl
(male) 3.0 -85 ng-dl
phosphate 25 -45 mgedl | 0.4 -1.3 g
calciun 8.5 -10.5 mg-dl 50— 250 mg
bicarbonate 20 - 30 nEzL
potassiun 35 -85 nEg L 25 — 100 mbg
sodium 135 — 145 nExL 25 — 100 mbg

6.Block Diagram

In Tamilnadu, the dataset was
collected over six months. It has 500 rows
and 28 features like sugar, pedal edema, red
blood cells, and other things.

This csv file contains 6 input
attributes and a single target column with
binary values.

conductivity  of  urine-  cond,
concentration of wurea in urine- urea,
concentration of calcium in urine- calc,
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specific gravity of urine- gravity, ph of
urine- ph, osmolarity of urine- osmo[7].

The objective is to categorize
whether or not a patient has kidney stones.

The dataset has been cleaned, with
changes like mapping the text to numbers
and other things. We've done some
exploratory data analysis (EDA), divided the
dataset into training and testing, and put the
models on those datasets.

Exploratory data analysis will be
carried out to visualize the data in patterns
after preprocessing and pruning work on the
collected data. Next, the data is applied to
train  the built  machine learning
model(KNN, SVM, Neural Network) and
corresponding machine learning

performance parameters values are recorded
[5]. After testing the machine learning
model for desired performance, the model is
now ready to solve our real-time problems.

Figure-1 Block Diagram of a machine
learning Model
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1)CLASSIFICATION ACCURACY

_ TP + TN
" TP+TN+FP+FN
————————— ™
2)PRECISION
_ TP ,
TP + FP )
Where

TP- True Positive
TN-True Negative
FP-False Positive
FN- False Negative
7.Simulated Results

gravity ph

0 200 400 600

Figure 2-Histogram of gravity,ph,osmo,
cond,urea,calc.
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Figure-4 Gravity Vs count.
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Figure-5Pair Plots

Inferencefrom theplot 5
()There is a strong positive correlation
between Osmo and cond and a higher
calcium concentration in Kkidney stone
patients.
(i) calc and Osmo have a significant
positive correlation.
(iii)There are serious areas of strength for a
connection among's osmo and urea.
8.Conclusion and Future work

The proposed machine learning
model performs well compared with other
existing post-diagnosing methods. We can
easily detect the possibilities of the
occurrence of Kkidney stones earlier by
proper tuning the machine learning
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algorithm and wusing prompt data set.
Presently, the Test Accuracy is 86% and
train Accuracy is 89%, but in future test and
train accuracy can be improved by
increasing the dataset with more parameters
and choosing machine-learning models.
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