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ABSTRACT 
 
Water conservation is big issue in many apartments. Apartment association should take initiative to 

send the message of the amount of water consumed to all residents. Here we proposed the solution 

for the above issue by installing the smart water meter for every house in apartment to monitor the 

consumption level of water using IoT technology. Our Proposed system monitoring the water usage, 

and it has been done in the server and prediction is done with AI algorithm for controlling the water 

usage and maintains the water consumption like Linear Regression. It’s one of the most well- known 

and well-understood algorithms in statistics and machine learning. Predictive modelling is primarily 

concerned with minimizing the error of a model or making the most accurate predictions possible, at 

the expense of explain ability. We are Developing Mobile application also for smart water meter of 

pervasiveness (anytime anywhere) to control the water consumption. Smart meter for water utilization 

provides solution for water issues and it measures the quantity of water consumed by each household 

and allow the user to monitor the consumption level. While installing this smart water meter we should 

keep track on the water consumed over the internet. The supply of water can be ended if the residents 

are not present in their home and it reduces energy consumption directly or indirectly. 

http://www.ijnrd.org/


    © 2023 IJNRD | Volume 8, Issue 3 March 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2303241 International Journal of Novel Research and Development (www.ijnrd.org)  
 

c294 
 

CHAPTER 1 INTRODUCTION 

Smart water meters are devices that measure and communicate water usage from consumer to 

provider to facilitate water management and proper billing. These meters are equipped with an 

electronic computing unit, or ECU, that facilitates communication between the meter and the supplier. 

Unlike mechanical water meters, smart meters track water usage through technology such as 

ultrasonic or electromagnetic readings that provide more accurate measurements. Although these 

more advanced water meters can be manufactured with traditionally used metals like brass or copper, 

many OEMs are relying on specialty polymers for water management systems to replace metals and 

promote light weighting and increased durability. 

 

1.1 Project Overview 
In many countries, water conservation is becoming increasingly necessary as countries face a 

widening gap between the ever-decreasing water availability due to climate change and the rising 

demand for population growth. Water efficiency implies less water consumption and searching for an 

alternative of conventional water meters to measure the quantity and quality of water. Water utilities 

build daily demand profiles and peaking factors to construct water delivery network infrastructure. The 

role of smart metering is increasingly recognized by water utilities in demand management, customer 

service, work optimization and operating efficiency. Today's advanced programs include water-

efficient sensors and innovations such as the Internet of Things (IoT) based smart meters are 

increasingly highlighted. There are significant advances in optimizing water intensive processes and 

controlling activities where automatic leak detection and monitoring systems permit to locate and cut 

off the leaks flow automatically and even patch the leaks. IoT is defined as a system where physical 

objects can become active participants, and resources can be accessed over the internet through the 

cloud to communicate with these objects. This study presents an analysis and implementation of a 

smart water meter that uses an embedded device. Arduino microcontroller and Wi-Fi are used to 

introduce the ‘Smart’ feature in a traditional domestic water meter. 

Figure 1.1 IOT based cloud service 
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The IoT-based smart water meter built in this research allows reading the meter without physically 

entering each house periodically. This was accomplished using the Arduino unit, which continuously 

monitors and records the water flow sensor's readings in its memory. The meter is connected to the 

internet using Wi-Fi, making the device part of the IoT. The user and the service provider would be able 

to display and read the consumed water along using this smart water meter. 

 
1.2 Project objective 

 Real-time web-based monitoring 
 

 Flexible billing cycle 
 

 Data alerts of the non-revenue water 
 

 Lots of savings 
 

 Advanced data analytics 

 
1.3 Project scopes 

 The Primary objective of this smart water meter is to reduce the wastage of water and 

keeps tracking the water utility. 

 User can recognize the meter easily and make use of the water meter. 
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CHAPTER 2 

LITERATURE SURVEY 

 
Hydro Sense study by Froehlich et al., 2009 provided a simple and low-cost solution for estimating a 

home’s water consumption using a non-intrusive sensor in every valve. They continuously analysed 

water pressure when every valve is closed or opened (especially in the kitchen sink, toilet, and 

shower). They measured the pressure of water waves in valves emitted to sensors, and they also tried 

to calculate the amount of water used in a piece of water infrastructure based on how large the 

pressure drop was. It used machine learning approaches to evaluate the labelled data collected by 

sensors related to 10 houses in 4 cities with different plumbing systems, ages, and styles. They 

applied linear regression to analyse the stream of residual trials in the test set and the cross-validation 

technique and achieved 97.9% accuracy. 

 
Smart and Low Cost Real Time Water Quality Monitoring System Using IoT 2007 Now a day’s water 

pollution is one of the biggest fears for the green globalization. To prevent the water pollution, first the 

estimation of water parameters done like pH, turbidity, temperature and TDS as the variations in the 

values of these parameters point towards the presence of pollutants. In this project the design and 

develop a low cost system for real time monitoring of the water quality in IoT. Nowadays Internet of 

Things (IoT) and Remote Sensing (RS) techniques are used in different area of research for 

monitoring, collecting and analysis data from remote locations. This project proposes a Sensor-Based 

Water Quality Monitoring System which is used for measuring physical and chemical parameters of 

the water. 

 
Review of Water Quality Monitoring using Internet of Things (IoT) 2004. Water pollution is one of the 

biggest and serious threats to society. Water has a significant impact on human health. The quality of 

the water must be monitored in real-time to ensure its safety and supply. Monitoring water in 

traditional ways takes longer, which can take up to from 24 to 96 hours to identify contaminants in 

water supplies, which are more time taking. This project aims at developing a water quality monitoring 

system using sensors and IoT (Internet of Things). The water quality parameters like temperature, pH, 

and turbidity are measures using sensors and the water quality index is determined. The measured 

values from the sensors will be processed using a 

microcontroller, and alert message will be sent to the user via an android application developed using 

MIT app inventor in case of any abnormalities. 

 
A low cost system for real time water quality monitoring and controlling using IoT 2006. Water is a 

prerequisite element required for humans and therefore there must be mechanisms put in place to 

vigorously test the quality of drinking water in real time. This paper proposes a low cost system for 

real time water quality monitoring and controlling using IoT. The system consist of physiochemical 
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sensors which can measures the physical and chemical parameters of the water such as 

Temperature, Turbidity, Conductivity, pH and Flow. By these sensors, water contaminants are 

detected. The sensor values processed by Raspberry pi and send to the cloud. Finally the sensed data 

is visible on the cloud using cloud computing and the flow of the water in the pipeline is controlled 

through IoT. 

 
IoT Based Water Management Using HC-12 and Django 2009. Water is one of the important needs 

for a human being. Life on Earth is possible due to the presence of water on its surface. Even though 

71% of Earth's surface is covered with water, the availability of water in certain areas is very less. So, 

the people in these areas must reserve water for ensuring a steady availability. These problems can 

be rectified with the help of Internet of Things (IOT). A system for monitoring the availability of water, 

based on the water level in the storage system. Water level is measured with the help of a waterproof 

ultrasonic sensor and when the level reaches a threshold value, a notification is sent to the user or to 

the vendor to take the necessary action After processing the raw data from the sensors, the system 

can generate a fusion chart that can show or indicate the amount of water inside each storage system. 

With this, the user can have an idea of how much water is left in each of the storage system. 

 
An Efficient Low-Cost Smart Water Monitoring System Based on the Internet of Things and Artificial 

Intelligence Techniques 2003. Water scarcity is a threat to livelihood in the modern world. Many 

countries have taken actions to manage water resources and create awareness among people 

regarding water scarcity. A water management system must be used to avoid wasting water and 

reduce the consumption of water. The existing smart water management systems are not 

affordable for low-income people. This chapter aims to frame an intelligent architecture with 

minimum cost for the management of water resources in public and private buildings. The proposed 

research used the concept of the Internet of things and Artificial intelligence techniques to implement the 

smart water monitoring system. The proposed work utilized Raspberry Pi and low-cost sensors to 

monitor water resources. The output of the research system is found to be better compared to 

existing systems. 

 
An IoT-Based Smart Water Microgrid and Smart Water Tank Management System 2001. Water is 

most important resource which needs to be managed smartly. Managing house water supply in a 

society consisting of water tanks, motors, and pumps automatically is an important task for efficient 

consumption of water. A smart solution for leakage detection in the tank using its dimensions and 

sensor data. The data from each house is stored on the cloud for analyzing the water consumption of 

each house in a society and main water supply, through GSM/GPRS 900a module. A hybrid 

application, Smart Water Grid, is responsible for monitoring the water level in the tank continuously, 

to control the motor automatically, and it consists of an inspection mode to detect the leakage in the 

tank and its dimension 
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Forward-Looking Roadmaps for Long-Term Continuous Water Quality Monitoring: Bottlenecks, 

Innovations, and Prospects in a Critical Review 2004 . Long-term continuous monitoring (LTCM) of 

water quality can bring far-reaching influences on water ecosystems by providing spatiotemporal data 

sets of diverse parameters and enabling operation of water and wastewater treatment processes in an 

energy-saving and cost-effective manner. Inadequate LTCM data impedes water quality assessment 

and hinders the stakeholders and decision makers from foreseeing emerging problems and executing 

efficient control methodologies. To tackle this challenge, this review provides a forward-looking 

roadmap highlighting vital innovations toward LTCM, and elaborates on the impacts of LTCM through 

a three-hierarchy perspective: data, parameters, and systems. First, demonstrate the critical needs 

and challenges of Then elucidate three steps to achieve LTCM in water systems, consisting of data 

acquisition (water sensors), data processing (machine learning algorithms), and data application (with 

modeling and process control as two examples). Finally, explore future opportunities of LTCM in 

four key domains, water, energy, sensing, and data, and underscore strategies to transfer scientific 

discoveries to general end-users. 

 
From Water-Use to Water-Scarcity Foot printing in Environmentally Extended Input- Output Analysis 

2005 . Environmentally extended input-output analysis (EEIOA) supports environmental policy by 

quantifying how demand for goods and services leads to resource use and emissions across the 

economy. However, some types of resource use and emissions require spatially explicit impact 

assessment for meaningful interpretation, which is not possible in conventional EEIOA. For example, 

water use in locations of scarcity and of abundance are not environmentally equivalent. Australian 

water-use account were used to develop water-scarcity extensions that were coupled with a 

multiregional input-output model (MRIO). The results link demand for agricultural commodities to the 

problem of water scarcity in Australia and globally. Important differences were observed between the 

water-use and water-scarcity footprint results as well as the relative importance of direct and indirect 

water use, with significant implications for sustainable production and consumption-related policies. 

The approach presented here is suggested as a feasible general approach for incorporating spatially 

explicit impact assessments in EEIOA Identifying sectoral impacts on global scarce water uses from 

multiple perspectives 2009. Scarce water uses driven by hotspots in production and consumption 

stages of global supply chains have been well studied. However, hotspots in primary inputs and 

intermediate transmission stages also leading to large amounts of global scarce water uses are 

overlooked. This study identifies critical primary suppliers and transmission center in global supply 

chains contributing to scarce water uses, based on environmentally extended multi‐regional input‐

output (EE‐MRIO) model and complex network analysis methods. Results show that some critical 

primary suppliers (e.g., the service auxiliary to financial intermediation sector in the United States and 

the financial intermediation services sector in India) and transmission centers. 
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CHAPTER 3 SYSTEM REQUIREMENT 

1.1. REQUIREMENT SPECIFICATION 

Smart meters have already become an essential component of the modern- day electrical grids and 

are now finding their way in the water utilities. Currently, in a world where people are perishing due to 

lack of water, these meters are the breakthrough innovation that water utilities can use to provide 

everyone with potable water. Unlike traditional water gauges, smart water meters are a part of a wide 

area network that allow utilities and consumers to engage in two-way communication. These meters 

help water suppliers to enhance their water distribution network and incorporate robust water 

conservation & management practices. In the operational, industrial and consumer vertical, these 

meters offer numerous benefits such as 

 Rationing Water Consumption 

 Customers Identifying Consumption Inefficiencies 

 Visibility in Conservation Efforts 

 Reduction in Non-Revenue Water 
 

3.2 SOFTWARE AND HARDWARE REQUIREMENT 

The software is designed to be light-weighted so that it doesn’t be a burden on the machine running it. 

This system is being build keeping in mind the generally available hardware and software 

compatibility. Here are the minimum hardware and software requirement for virtual assistant. 

Hardware requirements: 

Processor(s) : 2 QUAD CORE – 2.2 GHz – 15 MB Memory : 32 GB 

Hard drive : SAS-15k-600 GB 

Software requirements: 

OS : Android 

IDE : Android Studio 

Programming Language : Java Database : SQL 
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Android 

Android is a mobile operating system based on a modified version of the Linux kernel and other open-

source software, designed primarily for touchscreen mobile devices such as smartphones and 

tablets. Android is developed by a partnership of developers known as the Open Handset Alliance 

and commercially sponsored by Google. It was disclosed in November 2007, with the first commercial 

Android device, the HTC Dream, launched in September 2008.It is free and open-source software. Its 

source code is Android Open Source Project (AOSP), primarily licensed under the Apache License. 

 

Android Studio 

Android Studio is the official integrated development environment (IDE) for Android application 

development. It is based on the IntelliJ IDEA, a Java integrated development environment for 

software, and incorporates its code editing and developer tools .To support application development 

within the Android operating system, Android Studio uses a Gradle-based build system, emulator, 

code templates, and Github integration. These modalities include Android app modules, Library 

modules, and Google App Engine modules. A code editor assists the developer with writing code and 

offering code completion, refraction, and analysis. Applications built in Android Studio are then 

compiled into the APK format for submission to the Google Play Store. 

Java 

 
Java is a programming language and computing platform first released by Sun Microsystems in 1995. 

It has evolved from humble beginnings to power a large share of today’s digital world, by providing the 

reliable platform upon which many services and applications are built. New, innovative products and 

digital services designed for the future continue to rely on Java, as well. While most modern Java 

applications combine the Java runtime and application together, there are still many applications and 

even some websites that will not function unless you have a desktop Java installed. Java.com, this 

website, is intended for consumers who may still require Java for their desktop applications – 

specifically applications targeting Java 8. 
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SQL  
 

SQL stands for Structured Query Language. It lets you access and manipulat

databases. It became a standard of the American National Standards Institute (ANSI) in 1986, and of 

the International Organization for Standardization (ISO) in 1987.SQL can execute queries against a 

database. It can retrieve data from a database. It can insert records in a database. It can update 

records in a database. It can delete records from a database. SQL can create new databases. It can 

create new tables in a database. It can create stored procedures in a database. It can create views in 

a database. SQL can set permissions on tables, procedures, and views. 

 

XML 

Extensible Markup Language (XML) is a markup language and file format for storing, transmitting, 
and reconstructing arbitrary data. It defines a set of rules for encoding documents in a format that is 
both human-readable and machine-readable. The design goals of XML emphasize simplicity, 
generality, and usability across the Internet. It is a textual data format with strong support via Unicode 
for different human languages. Although the design of XML focuses on documents, the language is 
widely used for the representation of arbitrary data structures. 
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CHAPTER 4 EXISTING SYSTEM 

 
There are already some projects that exists in the market. A few examples of current projects 

available in market are discussed in this section. 

 
One of the project which is used in UK serving 15 million customers across London and the Thames 

Valley. As London and the South East of England are severely water-stressed areas, the utility 

wanted to prevent a predicted shortfall in water supply by investing in smart water technologies that 

improve operations. A smart water metering network was installed, developed in part by sensus. The 

solution delivers accurate daily data reads from across the entire network. This enables customers to 

better understand their water consumption via an online usage report, which led to customers using 

13% less water. The network ensures accurate billing for each customer, since they only pay for what 

they use. The utility can also quickly identify leaks or pipe ruptures. 

There is another project in Georgia that serves over 76,000 customers. The utility serves an area with 

limited surface and groundwater, as well as many customers located in distressed communities, 

resulting in a large number of “turn offs” each month. Additionally, the authority has a significant 

volume of apparent water loss, resulting in lost revenue, customer and community relations issues, 

and employee frustration. The authority turned to Xylem’s Valor Water Analytics brand for help. Valor 

Water implemented two data analytic tools: the Hidden Revenue Locator and the Cutoff Analyzer. 

Valor’s technology has identified more than $1 million in annual lost revenue through meter issues, 

billing errors, tampering and leaks. This enables the utility to identify problems, respond proactively 

and recover revenue. 

Advantages: 

1. Improvements in billing information so that all bills are now based on the use of actual readings, 
instead of rateable values of property. 
2. Giving customers a better understanding of their water use and helping them to understand ways 
they can manage consumption and influence the size of their bills. 

3. Offering an opportunity for interaction, including incentive tariffs to help customers share in the 
benefits of water saving. 
4. The project proved successful, reducing the site’s consumption of water by more than two 
million gallons per year 
Disadvantages: 

1. Impact on bills - some customers paying more while others pay less is inevitable. 
2. Health - while all modern smart meters emit a radio frequency, the levels are very low, well within 
the regulatory limits and, based on the best evidence, they pose no health risk to customers. 
3. Data protection - all modern water meters with electronic registers are covered by the Data 
Protection Act and Thames Water takes compliance with this very seriously. 
4. Apparent water loss (defined as water that is consumed, but not properly measured, accounted 
for or paid for) is a significant source of revenue leakage for many utilities. 
5. On average, about 5 percent of retail water is not registered at the meter, or unbilled for, 
representing approximately 2 percent of a utility’s top-line revenue 
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   Server  

CHAPTER 5 PROPOSED SYSTEM 

 

The proposed system aims to design an IoT based smart water meter to monitor the water 

consumption, taking into account the energy consumption of IoT sensor nodes. The proposed system 

is designed by integrating a smart meter and Arduino Uno into the ESP8266 Wi-Fi module for various 

scenarios. The water flow sensor YF201B is used to measure water consumption. The key idea is 

that when water flows through the sensor, the magnetic rotor will rotate, and the rotation rate of the 

rotor will vary with the flow rate. The sensed data will be sent to the IoT-Fusion center via ESP8266 

Wi- Fi. In addition, an effective water meter data collection (EDCDWM) algorithm has been applied to 

reduce the amount of data transmission. 

 

 

 
 

Figure.5.1 The process of IOT in sensing. 
 

This process can reduce the energy consumption of IoT nodes. This is because the battery life of an 

IoT node is affected by the number of transmitted data packets. ,A water flow sensor is connected to 

the pipe to measure the movement into the pipe, and the Hall effect of the water flow sensor 

converts the movement of water into pulses. If the valve of the pipeline is closed, the sensed output 

is zero (no pulse), but when the valve of the water is opened, the sensor converts the motion of the Hall 

effect into pulses and then converts it into a measured value. In addition, the calibration coefficient is 

used to represent the output of the Hall-effect flow sensor. After the connection of sensor the water 

flow data is collected. 
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Figure 5.2 Smart water meter based on IOT 

 
 

The smart water meter is designed with a Wi-Fi module and a water flow sensor as shown in Fig.5.2. 

When the water passes through the sensor, the Wi-Fi is sending the value of flow rate and the total 

quantity of water to the server, which is in this research Thinger.IO platform. Besides, two Wi-Fi 

modules have been used. The first one is used to send the measured values directly while the other 

one sends the measured values based on the EDCDWM schemes, the transmitted data send to the 

server directly as one packet per second. It is clear that the applied algorithm is able to reduce the 

number of transmissions without any effect on the total quantity of the water usage. Now the data is 

collected and undergoes data pre processing and prepare the datasets. To predict the water 

consumption we just undergo the comparison with some seasons like summer and winter, weekends, 

working days, and the national holidays as some features, along with the investigation of their effect 

on water consumption. The first step is data requirement to analyse the data after that data gets 

collected and the collected data undergoes data cleaning and reduction process and it manipulates 

the data and prepare the datasets. 
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Figure 5.3 Data analysis Road map 

 
 

Now the datasets are undergo prediction and suggests the user about the consumption of water 

usage. The billing process also done by datasets so that the user can know their usage details and 

the bill for the quantity of the water. 

This can be done through the application which created by using android studio and java. SQL is 

used to store the data. The application is a very user friendly one user can register by giving their 

username and password and then login to see the usage details and suggestion and the bill for 

quantity of water they consumed. User can pay their bill through the application itself. 

Advantage 

 Giving customer a better understanding about the water consumption. 

 User friendly application so that user can easily interact. 

 Less cost efficiency. 

 Pervasive availability of data. 
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CHAPTER 6 PROBLEM STATEMENT 

There are many smart water meter exists to predict the consumption of water. But we hardly use it. 

There are number of people who have issues in prediction. These systems can predict in real time 

but they fail to give accurate usage report and billing error. In this project the prediction method is 

done by the most popular machine learning model and algorithm is RF, a supervised learning and a 

tree-based algorithm "Random" means this algorithm uses many different decision trees made 

randomly, and this huge number of trees creates a "Forest" of trees. One decision tree has a high 

level or amount of variance in the training set. At the same time, the RF uses several decision trees 

on one sample of the dataset, that the result of all the decision trees is the low level of variance. 

Indeed, the collection of confluences and the production of the decision trees in each sub-branch 

improve the algorithm performance. So, the result or output is gained based on the combination of 

multiple decision trees, not one decision tree. 

 
 

 
Figure 6.1 The functionality of Random Forest. 

 
 

Each tree in the training phase is build based on learning from one sample of data points that are 

randomly selected. Bootstrap does resample through replacement which means every sample 

replaces with a random sample selected. RF in the regression model considers the mean of all the 

outputs as a final result or output that this process is called Aggregation. RF in the classification 

model produces the final output based on the majority vote. The RF is a fast model in the data 

training phase because of its great number of decision trees, but it is known as a slow algorithm in 

prediction when the dataset is trained. Therefore, we should maybe choose other algorithms for run-

time performance and real-time prediction. 

 
RF is a widely used model for most machine learning approaches. Some algorithms like the neural 

network algorithm can be better in some features such as better performance compared with the RF 
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algorithm. But the neural network algorithm is time-consuming, while RF, with easy and quick 

development, is an efficient algorithm for various features like categorical, numerical, and binary, 

making it a flexible algorithm. Overall, RF is a fast, simple, robust, and diverse algorithm with easy and 

quick development that we can apply for both regression and classification tasks. 

 

CHAPTER 7 OVERALL ARCHITECTURE 

 
 

 
 

 

Figure 7.1 Overall architecture 

 
 

Water flow sensors are installed at the water source or pipes to measure the rate of flow of water and 

calculate the amount of water flowed through the pipe. Rate of flow of water is measured as litres per 

hour or cubic meters. The Arduino works by having a series of exposed traces connected to ground 

and interlaced between the grounded traces are the sens traces. The IOT device connected with water 

meter with the sensor and the data are collected through wi-fi signals and stored in database server. 

The collected data undergo data analysis, data pre processing and prepared the datasets. This 

datasets undergo prediction by validating input and suggests the user about the consumption of 

water. By the use of this datasets user can view their water consumption details. 

 
User must install the application, after installation they have to login by entering their username and 

password. If the user is new applicant, they have to register by creating username and password, 

after that they have to login again. While login, the server checks the credentials, if the entered 
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credentials are right then they will be redirected to the home page in which they can view their 

consumption details. If the entered credentials were wrong, then the user will be asked to enter the 

right credentials. After that the user may have an account in the system. The user should undergo the 

login process with the help of the user name and the password which were provided in the login 

process. 

The application will show the welcome page to the user’s screen followed by the button to know their 

usage details. The application will recommend some ideas to reduce the water consumption. The 

application will also generate the bills for the user based on their water consumption on every month. 

The application will compare the user’s monthly bill to recommend some suggestions to reduce their 

water consumption rate. The water consumption rate will be shown in litres to the user for better 

understanding. The user can make payment with the help of this application. The application is very 

easy to use and it also provides the data to the user in a understandable manner. 

 

CHAPTER 8 MODULE DESCRIPTION 

8.1 Data Acquisition 

Data acquisition is the process of sampling signals that measure real-world physical conditions and 

converting the resulting samples into digital numeric values that can be manipulated by a computer. 

Data acquisition systems, abbreviated by the acronyms DAS, DAQ, or DAU, typically convert analog 

waveforms into digital values for processing. After collecting the data, it undergo data acquisition 

The components of data acquisition systems include: 

 Sensors, to convert physical parameters to electrical signals. 

 Signal conditioning circuitry, to convert sensor signals into a form that can be converted to 

digital values. 

 Analog-to-digital converters, to convert conditioned sensor signals to digital values. 

 
8.2 Data Pre-Processing 
 

Data pre processing, a component of data preparation, describes any type of processing performed 

on raw data to prepare it for another data processing procedure. It has traditionally been an important 

preliminary step for the data mining process. More recently, data pre processing techniques have 

been adapted for training machine learning models and AI models and for running inferences against 

them. The collected data undergo pre processing to prepare the datasets. 

 
8.3 Data Transformation 
 

Data transformation is the process of changing the format, structure, or values of data. For data 

analytics projects, data may be transformed at two stages of the data pipeline. Organizations that use 
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on-premises data warehouses generally use an ETL (extract, transform, load) process, in which data 

transformation is the middle step. The pre processed data undergo transformation to format the 

structure to prepare the datasets. 

 
8.4 Algorithm for prediction 
 

Random Forest is a popular machine learning algorithm that belongs to the supervised learning 

technique. It can be used for both Classification and Regression problems in ML. It is based on the 

concept of ensemble learning, which is a process of combining multiple classifiers to solve a 

complex problem and to improve the performance of the model. 

 
8.5 Suggestion and alert system 

 
By the use of the prediction algorithm the suggestion will given to the user about the consumption of 

water. This suggestion process is done by comparing the users water consumption of previous 

months with the current water consumption. And the billing is done based on the quantity of water 

consumed by the user. This suggestion giving system helps to reduce the bill amount. 
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9.1 Flow Chart Diagram 
10  

11 Figure.9.1 Flowchart 
diagram 

CHAPTER 9 DESIGN 
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The user will login into the system, the system will check whether the credentials are correct or 

incorrect. The system undergoes pre-processing and prepare the dataset. By the use of these 

datasets user can know their usage details and also it calculates the water consumed by the user 

promotes prediction. The predicted values evaluate the models and generate the output. And the 

predicted outcome will optimize the model then evaluate the model to give the predicted outcome as 

shown (Fig 9.1 ) in the diagram 

11.1 Use case Diagram 

 

Figure.9.2 Use case 

 
 

Initially the users have to download the application then only users can login into the application with 

the help of the credentials. The user can view the suggestions given by the application for water 

consumption. The user can also give response to the application and can also view their bills and can 

make payment with the help of the application. The admin can able to login into the same application 

and can also view the suggestions and payment details. The suggestions are given to the user with 

the help of the database. Water consumption data are stored in the database so that the user can 

easily view their bill amount generated by the system as shown (Fig 9.2 ) in the diagram 
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11.2 Activity Diagram 

 
 
 

 

Figure 9.3 Activity diagram 

Initially, the system is in idle mode. If the user try to login, the system will ask them to either sign in or 

sign up options. If user choose to sign up then they can create new user name and password to sign 

in again. If they choose to sign in then the system will ask for user name and password for checking 

whether it is correct or wrong credentials. If it’s wrong credential it will go back to the login page, if it’s 

correct credential then the system will show welcome page as shown (Fig 9.3 ) in the diagram. 
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11.3 Data flow diagram 

 
 

Figure 9.4 Data flow diagram 

 
Initially the Data flow will start with the application then allow the users and the admin to login into the 

application. The application will check for credentials of the users or the admin and then application 

will allow into their account. This application is capable of handling the multiple users at one time. The 

data are stored in database which is collected from the users. The water consumption data are also 

stored in the database which is collected by the use of IOT devices sensor and the application can 

able to retrieve the water consumed data from the database. The application will give suggestions to 

reduce the water consumption and some related precautions to the users. The user can also pay their 

bills by the use of this application, based on their consumed water level. The user can view their 

payment history by the use of this application as shown (Fig 9.4 ) in the diagram. 
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11.4 Gantt chart diagram 

 
 
 
 

Figure 9.5 Gantt chart 

 
 
The Gantt chart represents five modules which are used in this project. Data acquisition: Once the 

data are collected or received, the data must be reviewed to assure that the data meet standards, so 

that the application can be reliable. Data preprocessing: It is an important step prior to processing 

and often involves reformatting data, making corrections to data, and combining datasets to enrich 

data. Data transformation: Data transformation is the process of changing the format, structure, or 

values of data. Algorithm for prediction and billing: predictive modeling is a statistical technique using 

machine learning and data mining to predict and forecast likely future outcomes with the aid of 

historical and existing data. Suggestion giving system: The application will give some precautions to 

reduce the consumption of water as shown (Fig 9.5 ) in the diagram. 

 
 

 

 

 

 

 

http://www.ijnrd.org/


    © 2023 IJNRD | Volume 8, Issue 3 March 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2303241 International Journal of Novel Research and Development (www.ijnrd.org)  
 

c315 
 

 

CHAPTER 10 ALGORITHM SPECIFICATION 

The random forest algorithm is a supervised classification algorithm. As the name suggests, this 

algorithm creates the forest with a number of trees. In general, the more trees in the forest the more 

robust the forest looks like. Simultaneously in the random forest classifier, the higher the number of 

trees in the forest gives the high the accuracy results. If the decision tree algorithm is known. It might 

think that it creating more number of decision trees and how can it create more number of decision 

trees. As all the calculation of nodes selection will be the same for the same dataset. Advantage of 

using RF Algorithm are, the same random forest algorithm or the random forest classifier can use for 

both classification and the regression task. Random forest classifier will handle the missing values. 

When the more trees are there in the forest, a random forest classifier won’t overfit the model. Can 

model the random forest classifier for categorical values also. 

Fig 10.1 Working of RF Algorithm 

The RF algorithm has following pseudocode, to perform the prediction using the trained random forest 

algorithm it is essential to pass the test features through the rules of each randomly created trees. 

Suppose it formed 100 random decision trees to from the random forest. Each random forest will 

predict a different targets 
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(outcomes) for the same test feature. Then by considering each predicted target votes will be 

calculated. Suppose the 100 random decision trees are prediction some 3 unique targets x, y, z then 

the votes of x is nothing but out of 100 random decision tree how many trees prediction is x. Likewise 

for the other 2 targets (y, z). If x is getting high votes. Let’s say out of 100 random decision tree 60 

trees are predicting the target will be x. Then the final random forest returns the x as the predicted 

target. 
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CHAPTER 11 CONCLUSION AND FUTURE WORK 

The Smart water meter is automatic and does not require much human interference, thereby reducing 

the errors. In addition, instead of installing a single meter per house, provisions can be made to allow 

separate monitoring of water usage in each section like kitchen, bathroom etc. Added consumer 

friendly facilities such as online bill payment can be provided. All the additional infrastructures made 

can be automated further with higher precisions. By knowing the accurate consumption of water in 

different sections of the same house, it is possible to know if there are any leakage. Data have the 

ability to assist in the building operational management as identifying leaks and excessive water 

consumption. Some of these diagnostic analyses are "low hanging fruits", where a low-cost or no-cost 

corrective measure yields great water savings and at the same time achieves an efficient control of 

the building. Data could also be applied to empower the end users. Daily, weekly and monthly 

consumption could be presented to the customer as well as social. A goal of processing end user 

consumption data is to create a better decision basis. By utilizing smart meter data as input and 

transforming this data through different and purpose dependent analyses, generated outputs are 

potentially actionable insights to support decisions. Data driven decisions have recognized benefits 

and pose an efficient tool for improved water management. However, there is generally a lag time 

between the availability of new data flows and an understanding in how we should interact with the 

data. 

Still, the data are collected in the database by the use of IOT device and the collected the data can be 
viewed by the user via application. In Future the prediction can be done for water consumed by the 
user for the different sections like Kitchen, bathroom, garden etc… And It generates the bills based on 
the water consumed by the user. User can pay their bills through the application itself. 
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