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Abstract- The major goal of this project is to use machine
learning techniques to measure water quality. A portability is
a numerical phrase that is used to assess the quality of a body
of water. The following water quality parameters were utilized
to assess the overall water quality in terms of portability in
this study.ph, Hardness, Solids, Chloramines, Sulfate,
Conductivity, Organic Carbon, Trihalomethanes,
Turbiditywere the parameters. To depict the water quality,
these parameters are used as a feature vector. To estimate the
water quality class, the paper used two types of classification
algorithms: Decision Tree(DT) and K- Nearest Neighbor
(KNN). Experiments were carried out utilizing a real dataset
containing information from various locations around Andhra
Pradesh, as well as a synthetic dataset generated at random
using parameters. Based on the results of two different types
of classifiers, it was discovered that the KNN classifier
outperforms other classifiers. According to the findings,
machine learning approaches are capable of accurately
predicting the portability. Portability, Water Quality
Parameters, Data Mining, and Classification are all index
terms.

Keywords- Machine Learning Supervised Learning, K-Nearest
Neighbour (KNN), Decision Tree, Hyper.Parameter Tuning,
Python Programming.

I. INTRODUCTION

The various components that impact water quality
make it a complicated issue. The different uses of water are
closely tied to this idea. Various needs need different solutions
standards. Water quality prediction is the subject of extensive
research. The physical and chemical properties of water are
typically assessed in relation to the intended use of the water.
The values for each variable must then be defined as
acceptable and unacceptable. Water is deemed suitable for a
given use when it complies with the pre-set requirements. The
water has to be filtered before use if it does not meet these
requirements. Many physical and chemical characteristics can
be used to evaluate the quality of water.
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As a result, it is not practical to adequately define
water quality on a spatial or temporal basis by observing the
behavior of each individual variable alone. Combining the
values of several physical and chemical factors into one value
is the trickier approach. Each variable index had a quality
value function (often linear) that represented the equivalency
between the variable and its quality level. These calculations
have been performed using physical parameter values obtained
from water sample studies or direct measurements of a
substance concentration. Evaluating how machine learning
algorithms might be used to forecast water quality is the main
objective of this study. The environment and the entire public
health are directly impacted by water quality. Water is utilized
for many purposes, including drinking, farming, and
industrial. In recent years, the growth of water games and
other activities has significantly aided in drawing tourists. Due
to their accessibility, rivers have been utilized more frequently
for the growth of human societies than other water sources.
Other water sources, such groundwater and ocean, can
occasionally help with issues. According to Ener et al.(2017),
measurements of dissolved oxygen (DO), chemical oxygen
demand (COD), biochemical oxygen demand (BOD),
electrical conductivity (EC), pH, temperature, K, Na, and Mg,
among other water quality factors, have been recommended.
Governments have built hydrometrystations along rivers that
flow through urban areas, agro-industrial projects, industrial
estates, and rivers that connect dam reservoirs to achieve this
goal. The components of water quality are measured and the
stage-discharge relation is defined in hydrometry stations.
Values obtained from hydrometry stations offer the
fundamental data needed for feasibility studies and the
creation of water conservation initiatives. In order to
determine the kind of irrigation system.
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I11. THEORY

We are going to implement a water quality prediction
using machine learning techniques. In this technique, our
model predicts that the water is safe to drink or not using some
parameters like Ph value,conductivity, hardness, etc. PH is an
important parameter in evaluating the acid—base balance of
water. It is also the indicator of acidic or alkaline condition of
water status. Pure water is not a good conductor of electric
current rather it is a good insulator. Increase in ions
concentration enhances the electrical conductivity of water.
Hardness is mainly caused by calcium and magnesium salts.
These salts are dissolved from geologic deposits through
which water travels.

The proposed system is intended to determine
potability. It is divided into two phases, one for training and
the other for testing. The following procedures are carried out
in both sections.Data on training pH and hardness testing data
Solids, chloramines, sulphate, conductivity, organic carbon,
trihalomethanes, turbidity, and potability are all terms that can
be used to describe something. The data set was chosen as
follows: The collection of essential parameters that affect
water quality, identification of the number of data samples,
and definition of the class labels for each data sample present
in the data are all factors that go into selecting the water
quality data set, which is a prerequisite to model construction.
Ten parameters make up the data sets used in this study. pH
value and hardness are examples of these factors. Solids,
chloramines,  sulfate, conductivity, organic  carbon,
trihalomethanes, turbidity, and potability are all terms that can
be used to describe the properties of a substance.

A 1. Research Methodology

The proposed approach, however, is not constrained
by the number of parameters or the selection of parameters. A
k-fold cross validation technique is employed to set the
learning and testing framework in this study, corresponding to
each data sample in the data set. The dataset is separated into
k-disjointed sets of equal size, each with roughly the same
class distribution, using this technique. This division subsets
are utilised as the test set in turn, with the remaining subsets
serving as the training set. These are Decision Tree (DT) and
K-Nearest Neighbour (KNN) methods. In terms of the
underlying relational structure between the indicator
parametersand the class label, each of these strategies takes a
different approach. As a result, each technique performance
for the same data set is likely to differ. Validating the
performance of different classifiers on an unknown data set:
Data mining provides several metrics for validating the
performance of different classifiers on an unknown data set. A
repeated cross-validation procedure in the Matlab caret
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package was used to create the
environment.

learning and testing
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Figure 1. Research Methodology
A 2. Algorithm Implementation

The k-nearest neighbors (KNN) algorithm is a
straightforward, easy-to-implement Al calculation that can be
used to address both grouping and relapse issues. The K-NN
method saves all available data and arranges another data
point based on proximity. This means that as new knowledge
becomes accessible, it can be quickly grouped into a useful
suite classification using K-NN calculations. The K-NN
equation can be used for both Regression and Classification,
but it is most commonly used for Classification problems. K-
NN is a non-parametric measure, which means it makes no
assumptions about simple data.To estimate river water quality
class, two data mining methods were used: Decision Tree(DT)
and K- Nearest Neighbour(KNN). These methods are both
parametric and nonparametric classifiers, and their goal is to
develop a function that maps input variables to output
variables from a training dataset. Because the function's form
is unknown, different algorithms make different assumptions
about the function's form and how training data is learned to
produce the output. The parametric learning classifier makes
more confident assumptions about the data. If the assumptions
for any data set are true, these classifiers will make
rectification judgments. However, if the assumptions are
incorrect, the same classifier performs poorly. In order to learn
classification tasks, these classifiers do not rely on the quantity
of the sample data set; rather, their working principles are their
assumptions. This classifier is susceptible to prediction
mistakes such as bias, in addition to its parametric character.
When the model makes multiple assumptions, the Decision
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Tree yields substantial bias. Nonparametric classifiers, unlike
parametric learning classifiers, do not make any assumptions
about the form of the mapping function, and by not making
any assumptions, they are having more accuracy. These
classifiers can create any function from the training data set.

IV. EXPERIMENTS AND RESULTS
Al Simulation Environment

The Jupyter Notebook is the original web application
for creating and sharing computational documents. It offers a
simple, streamlined, document-centric experience. It is a fully
open-source product, and users can use every functionality
available for free. It supports more than 40 languages
including Python, R, and Scala. A notebook is a mutable file
saved in ipynb format. Jupyter notebook has a notebook
dashboard to help users manage different notebooks.

JupyterLab is the latest web-based interactive
development environment for notebooks, code, and data. Its
flexible interface allows users to configure and arrange
workflows in data science, scientific computing,
computational journalism, and machine learning. A modular
design invites extensions to expand and enrich functionality.
The Jupyter Notebook is the original web application for
creating and sharing computational documents. It offers a
simple, streamlined, document-centric experience.Jupyter
Notebook allows users to compile all aspects of a data project
in one place making it easier to show the entire process of a
project to your intended audience. Through the web-based
application, users can create data visualizations and other
components of a project to share with others via the platform.

A 2. Architecture diagram
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Figure 3. Exploratory Data Analysis
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A 3. Performance Metrics

Serial No. Parameters Standard

1 Ph 6.5-85

2 Dissolved Oxygen 5.0-6.0mg/|
3 Chemical Oxygen Demand | 250mg/l

4 Total dissolved sohids 500mg/1

S Chlorides 250mg/l

6 Sulphate 200mg/1

7 Nitrate-mtrogen 45mg/l

8 Fluoride 0.6-1.2mg/l
9 Phenol 0.00Img/1
10 Iron 0.3mg/1
11 Conductivity 0.5-1.5mS/cm
12 Magnesium 30mg/l
13 Calcium 75mg/l

TABLE 1. algorithms prediction result
V. DISSCUSSION AND CONCLUSION

Potability determines the quality of water, which is
one of the most important resources for existence.
Traditionally, testing water quality required an expensive and
time-consuming lab analysis. This study looked into an
alternative machine learning method for predicting water
quality using only a few simple water quality criteria. To
estimate, a set of representative supervised machine learning
algorithms was used. It would detect water of bad quality
before it was released for consumption and notify the
appropriate authorities It will hopefully reduce the number of
individuals who drink low-quality water, lowering the risk of
diseases like typhoid and diarrhea. In this case, using a
prescriptive analysis based on projected values would result in
future capabilities to assist decision and policy makers.

VI. FUTURE SCOPE

The proposed approach has a Humans cannot drink
saline water, but, saline water can be made into freshwater, for
which there are many uses. The process is called
"desalination", and it is being used more and more around the
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world to provide people with needed freshwater. One
technology designed to help produce more freshwater is
desalination plants. Water desalination is the process of
removing salt from seawater to produce fresh water that can
be processed further and safely used. A desalination plant
converts about half of the water it receives into drinkable
water. By using this prediction we can easily predict saline
water can made into fresh water as well as we can predict the
salt water for the laboratory purpose to purify the human lungs
etc.
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