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ABSTRACT

One of the most pressing issues confronting civilization in recent decades has been the use of energy. Electricity
accounts for an important portion of annual energy use. Several techniques have been implemented to minimise
energyconsumption, such as encouraging the use of renewable energy sources or boosting energy efficiency.
However, as people's usage of electronic devices for entertainment and online meetings or lessons increased,
electricity and waterexpenditures rose day by day, including laptops, smartphones, lamps, fans, air conditioners,
and daily activities. As a result, this research will create MyhomemeterApp concepts and explain how to use the
apps to monitor electricity and water usage among residences. The research was conducted by identifying the
current issues, recommending, and developing innovative approaches to the problems, and evaluating the
product's marketability. All of this was done to improve and correct every issue with the current smart metre. As
a result, this research will generate MyhomemeterApp design options and explain how to use the apps to monitor
electricity and water usage in residences.

Keywords: FElectricity usage, Monitoring, Smart meter, Water usage
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INTRODUCTION

People intuitively know almost every day that the entire world is surrounded by two of the most crucial
components of all time: water and electricity. Energy usage is one of the greatest challenges facing society
over the past few decades (Nguyen & Duong, 2019). A significant portion of annual energy usage is made
up of electric energy. Day by day, electricity costs grew as a result of people's growing use of electronic
devices for amusement and online meetings or classes, including laptops, smartphones, lamps, fans, andair
conditioners (Maslan et al., 2022). Maslan et al. (2022) stated that people have begun integrating technology
into their homes and mixing it with various mechanical and electronic household appliances tocreate a "smart
home" that will simplify and secure every aspect of societal living. By being aware of the home’s electricity
usage and bill at any time and from any location, users of home automation can manageremotely.

However, there are several problems that this study may address, which is the rise in carbon emissions in
Malaysia as a result of residential and commercial energy consumption (Fong et al., 2008). When excessive
electricity is used in residential and commercial buildings for lighting, heating, cooling, appliances, and other
activities, it uses energy and indirectly contributes to more carbon dioxide (CO2 emissions) if the electricityis
derived from fossil fuels. The use of fossil fuels to create electricity, such as coal, oil, and natural gas, isa
major source of CO2 emissions from the power sector (US EPA, 2021). Other than that, water is one of the
most valuable resources on the planet because it is essential for environmental sustainability, agricultural
production, and human health. However, excessive use of water in residential areas can indeedcontribute to
the depletion of water resources and lead to a range of environmental and socio-economic challenges
(meenakshi, 2018).

The aim of this study is to develop an application that can help consumers calculate and observe electric
and water usage in house or building. This innovation project is essential for the building as the electricity
and water can be monitored and calculated to reduce the water and electricity usage. There are also several
objectives of this study which are to identify the current issues with the smart home metre, to determine what
can be improved from the previous home metre invention, to demonstrate the performance and use of
MyHomeMeter application and to evaluate the marketability of MyHomeMeterApp innovation for potential
consumers.
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LITERATURE REVIEW

This chapter includes literature research on the current issue of excessive water and power usage, issues
with current smart meters, concerns and problems related to the topic, and the development of the
innovation proposal. This chapter also covers research on previous breakthroughs, such as current smart
meter applications, which helped form the innovation concept. The advancement of the Internet of Things
(loT) is significant for visualising the future using household objects because it allows for easier access to
and interaction with a wide range of devices, which may apply to various industries such as industrial
automation, home automation, medical aids, traffic management, and automotive, to name a few
(Alejandrino et al., 2022). This chapter will also go over how water and electricity are used in homes and
construction.

Electricity And Water Usage

Every nation needs electricity because it is one of the primary drivers of national development, which is why
consumption is constantly rising. The need for a more accurate, effective, and environmentally friendly
method of measuring energy consumption has forced service providers to respond to the rate at which
industrial, commercial, and residential electricity users are growing around the world that makes sure that
invoices and bills are generated accurately (Nile University of Nigeria, Department of Computer Engineering,
Abuja Nigeria et al., 2021). Electric energy meter is an instrument or device that measures the quantity of
electricity consumed by consumers over a specified period of time in residential, commercial and industrial
buildings (Nile University of Nigeria, Department of Computer Engineering, Abuja Nigeria et al., 2021).
Ordinarily, kilowatt-hours are used as the billing unit for calibrating electric energy metres. Households are
diverse customers who use varying amounts of electricity for various purposes at various times of the day
so, by Understanding how the level and timing of electricity consumption are related to household
characteristics is critical in planning production and grid capacity, as well as in developing policies (Andersen
et al., 2021). Figure 1 below shows the electric meter that is frequently used in households.

The vast majority of residential water metres used by water supply utilities today are analogue, magnetically
driven, positive displacement metres. These metres measure water flow using the positive displacement
principle and employ an annotating disc or a similar mechanism(A Low-Cost, Open Source Monitoring
System for Collecting High Temporal Resolution Water Use Data on Magnetically Driven Residential Water
Meters. - EBSCO, n.d.). Water metres Water metres as we know them have been in use for more than a
century to measure how much water is used and to determine flow through a specific portion of a public
water supply system and to measure the volume of water used by residential and commercial building units
that are supplied with water by a public water supply system (Arregui et al., 2007).

The Issue with Smart Meter Applications

According to Alwaisi & Opoku Agyeman (2018), in general, replacing a regular metre with a smartmeter
has greater benefits. However, the smart meter's design, deployment, and maintenance raise a number of
concerns and challenges. (Alwaisi & Opoku Agyeman, 2018). Smart home metres, or smart metres, are
devices that monitor and record energy consumption in a more advanced and automated manner than
standard metres. While smart metres have many advantages, they might also have some drawbacks. Some
of the most typical concerns with smart house metres are as follows: -
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Data security risks

According to unauthorised access, privacy can be affected. To send data, smart metres rely on wireless
communication standards and internet connectivity. This opens the door for unauthorised access by
hackers or malicious individuals. Smart metres might be subject to attacks if their security measures are
inadequate or incorrectly designed. Furthermore, consumers' data privacy may be threatened too. Smart
meters capture extensive data on energy consumption, which might reveal sensitive information about
people's daily routines, occupancy patterns, and lifestyle choices. If this data is not securely protected,it can
be used for a variety of purposes, including targeted advertising, identity fraud, and even determining
whether a home is vacant. Smart metres rely on a continuous network connection for data transfer, which
might lead to denial-of-service attacks. Malicious actors may use denial of service (DoS) attacks to disrupt
connectivity between smart metres and energy company computers. This might result in data loss,
operational disruptions, and incorrect billing. Other than that, tampering and metre fraud are possibilities.
Smart metres can be physically tampered with to alter energy consumption readings or gain unauthorised
access to the metering system. Such interference can result in financial losses for utility providers as well
as incorrect billing for customers.

Installation and compatibility issues

This issue may be related to infrastructure readiness. It can be a considerable undertaking to upgrade current
infrastructure to handle smart meters. This includes making sure that dependable communication networks,
such as cellular or Wi-Fi, are available for data transmission from meters to utility companies. Infrastructure
changes may be required in some circumstances to establish a robust and stable communication network.
Aside from that, meter placement and accessibility can be a problem for consumers. Installing smart meters
necessitates physical access to the meters, which can be difficult in some cases. Meters in isolated places,
high-rise structures, or gated communities, for example, may necessitate additional planning and
cooperation to ensure proper installation. Metre compatibility can also be an issue. Utility companies
frequently install a wide range of metering devices across their client base. It might be difficult to ensure
interoperability between existing metering infrastructure and new smart metres. Differences in
communication protocols, data formats, or metering standards may cause compatibility concerns. Next, in
terms of installation and compatibility, there is integration with existing systems: Smart metres are often
connected with current systems used by utilities, such as metre data management systems, billing systems,
or client portals. It can be difficult to ensure seamless integration and data flow between these systems and
the new smart metres, which necessitates careful planning and coordination.

Cost and affordability

Smart metre costs and affordability can vary based on a number of factors, including the volume of
implementation, the location or country, the specific technology employed, and the accompanying
infrastructure requirements. The first is the expense of purchasing the metre. Smart metre procurement costs
include the hardware, software, connectivity modules, and other components required for metre functioning.
The cost varies according to the type and capabilities of the smart metre technology chosen. When compared
to simple smart metre devices, advanced features such as two-way communication or real-time data
monitoring may increase the cost. The issue could be smart metre infrastructure upgrades. Smart metre
deployment frequently necessitates infrastructure changes such as communication networks, data
management systems, and backend infrastructure. These changes, which include hardware, software, and
labour, might increase the overall cost of deploying smart metering systems. Installation costs are likewise
high. The cost of installing smart metres might vary based on factors such as metre position, accessibility,
and installation complexity. Remote or difficult-to-reach places may necessitate more resources and result
in higher installation costs. In some circumstances, utility providers may be required to hire outside
contractors for installation, which might raise overall expenses.
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SCOPE OF STUDY

The scope of the innovation will be concentrated on the issues with the current application and meters that
calculate electricity and water in the residence. The concept of calculating electricity data will be
implemented to address issues such as excessive energy consumption, but with the addition of calculating
water usage. The advancement of application innovation in terms of easy and useful data as well as
potential evaluation around household and on the construction site. During construction, the client can
monitor daily usage of water and electricity, not just once a month.

LIMITATION TO STUDY

This innovation study was founded on the feasibility study about the electricity and water consumption
among users along with the application of Internet of things (IoT) on latest technology. The study includes
a detailed analysis of what is required to complete the innovation from various articles. The study included
a description of a new product of technology that has not yet been released onto the market. Aside from
that, there have been very few studies on the topic of avoiding unethical behavior on e-commerce platforms.
When there is a scarcity of research, it can be difficult to discover specific studies that address this topic
explicitly.

SIGNIFICANT OF THE STUDY

The study of calculating electric and water usage technology can be a valuable guideline tool in the
household as well as on the construction site to improve the reduction of excessive water and electricity
usage. The project's goal is to develop an application that will assist citizens in improving their lifestyle. This
application will implement new strategies or establish effective ideas to generate new energy-saving
patterns for users. These would allow users to identify and address water and electricity usage issues
before they became a concern. Furthermore, on a construction site, the client can monitor and control the
usage, which can be used as a strategy to reduce the bill amount because prevention is better than
treatment. The findings will also shed light on the problem-solving strategies. Based on the Sustainable
Development Goal (SDG) 7, affordable and clean energy, between 2000 and 2018, the number of people
with access to electricity increased from 78 to 90 percent, while the number of people without access
decreased to 789 million. However, as the population grows, so will the demand for cheap energy, and an
economy based on fossil fuels is causing drastic changes in our climate. This statement shows that the
excessive usage of the internet can have negative impact to the country.
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Various Existing Product

Malaysia, as a developing country, demonstrates an interest in technology adaptation. Adopting and
changing with changing technologies is a healthy approach to keeping the country up to date (Fakharuddin,
n.d.). There are several existing smart metre apps and smart metre equipment available on the market. Each
product in Table 1 has its own unique selling point. The specifics of each are listed below:

MyTNB

Typically, manual entry is used to record electricity usage on the bill. Human proficiency is impacted by this
approach, which results in the delivery of bills being delayed during the Covid-19 pandemic (Chai Ri &
ChuaKing, 2021). The more elegant controls on Malaysia's smart metres enable the smart metre to
communicate data with myTNB application and the portal for tracking and adjusting energy use in order to
save money and the environment (Chai Ri & ChuaKing, 2021). The user can utilise the myTNB applicationto
pay the smart metre bill anytime, anywhere, and the smart metre will continuously read the energy usedto
provide an accurate bill. Figure 3 below shows the TNB application that can be downloaded from GooglePlay
Store or App Store.

Sub Meter Water Bill Calculato

Other than that, there are also application that can calculate water consumption which called Sub Meter
Water Bill Calculato. Sub Meter Water Bill Calculato is an app that calculates each tenant's total submeter
water consumption. The recorded data can be easily calculated, saved, and used for the next month's bill by
apartment owners. Essentially, this app is intended for apartment owners who have multiple sub metersfor
tenants. Essentially, this app is intended for apartment owners who have multiple sub meters for tenants.Figure
4 below shows the Sub Meter Water Bill Calculator.

MyLAPApps

Next, there are also an apps that called MyLAPApps that is launched by Lembaga Air Perak. On April 1,
2022, the launch of Mobile Apps (Mobile Apps) MyLapApps Lembaga Air Perak was begun. Payment canbe
made through online banking. The app can calculate the usage of water for every month. User can monitor
their water consumption and total bill for the month through the application.

Loop Homes

Other than that, there is also an application called Loop Homes that calculates the gas and electricity
consumption and bills. The Loop app evaluates data from smart meters and provides simple suggestions for
cutting energy use, saving money, and lowering carbon footprint. The average power and gas bill reduction
for Loop homes is 16% and 10%, respectively. If the residence has a smart meter, the Loop smart meter app
is recommended to save money on electricity. It was a fantastic app that operates withouta hitch, provides
accurate real-time meter readings, and aids in bill reduction. The app's data is eye-opening.The app allows
users to view the gas and electricity usage at any depth or level they choose. For instance, the user can be
notified of the expense of each shower.

AEW100 Wireless IOT Power Meter

Finally, is an electrical equipment that can calculate electricity used in residence which is AEW100 Wireless
IOT Power Meter. AEW 100 is a multifunction power meter. There are functions like RS485 communication
and Lora communication on 470MHz. With built-in MODBUS-RTU protocol, AEW100 can match most of the
system integration requirements. AEW100 has the advantage of higher accuracy, more compact and easy
installation.
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Table 1: AEW100 Wireless 10T Power Meter

/ / Device | Accurate
Loop Homes
/ Equipment | Accurate
AEW100 Wireless IOT Power

Meter

/ / / Device Accurate
MyHomeMeterApp
METHODOLOGY

This chapter will cover and explain several subjects, including the data gathering and analytic
methodologies utilised in the research. The methodology chapter will assist readers to assess the
trustworthiness and validity of the research and dissertation topic (Goddard & Mellville, 2004). A research
technique is a systematic approach to solve a research topic (Kothari, 2004). The research method is more
than just collecting data; it is a process that develops on an unanswered topic (Goddard & Mellville, 2004).
This part is crucial because it discusses how the research was carried out and why the methods used were
chosen. It is also to show that the research was rigorously carried out and that it can be reproduced.

RESEARCH PROCESS

The research process consists of a series of systematic procedures that a researcher must follow in order
to give knowledge that will be valued by the project and focus on the relevant issue (Singh, 2021). The
research process consists of several steps or actions required for successful research, such as formulation
of the research problem, extensive literature review, development of hypotheses, preparation of the
research design, selection of the sample design, data collection, project execution, data analysis, testing
of hypotheses, generalisation and interpretation, and preparation of the report or presentation of the results
(Singh, 2021).
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Innovation Framework

Innovation frameworks are strategic structures that allow businesses to access ideas, evaluate their
strengths and limitations, make intelligent decisions, and establish plans to translate concepts into
opportunities that may bring value to the organisation. Design thinking is commonly defined as a creative
and analytical process that allows for experimentation, model building and prototyping, feedback collection,
and redesign (Razzouk & Shute, 2012).

Figure 1: Innovation Framework (Source:
SketchBubble.com)

RESULT AND DISCUSSION

After comparing prior innovations, MyHomeMeterApp was chosen for some improvement and innovation. In
this section of the ideation process, improvements are made in terms of convenience and by combiningthe
usage of water and electricity in one application. This section analyses the usage of the e-commerce
platform. The current problems were utilised to improve equipment and mobile software applications. As a
result, in some approaches, the improvement will be displayed in the simulation process for the exact
simulation performed for the current features and functions with the new upgrade for the performance, idea,
and component by component of the mobile software program.

The Development of Proposed Product

MyHomeMeterApp

It's wise to be energy efficient, not only to save money on the electricity bill, but also to reduce the carbon
footprint. All of this is possible with the MyHomeMeterApp, which displays the most recent Smart Meter
readings every day. Meanwhile, the MyHomeMeterApp will show data on daily energy consumption.
Convenient monitoring allows users to identify instances of excessive electricity and water consumption and
adjust to more energy-efficient habits. The app will assist the user in monitoring the amount of water and
power used in the home so that they are informed of their daily energy usage. MyHomeMeterApp will make
it easier to ascertain how much energy is used by various home equipment. Customers must enter the
needed information into this app to compute the water usage, appliance's energy consumption, including
power usage, Kwh pricing, and the number of hours utilised. Therefore, after including this data, calculations
may now be performed to calculate specifics like Kwh/day, cost/day, cost/month, and cost/year.
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Figure 2: MyHomeMeterApp

Elements and Features of MyHomeMeterApp for Residence.

The study that enabled the development of this application determined that several components and
features must be used in order to improve workflow. The main components of the MyHomeMeterApp are
the registration or sign-up process for the users and the approach to product marketing.

a) Home Page of the Apps

Figure 3: Home Page

b) Sign Up for New Users

The sign-up or registration step is required for every application that requires personal information. Users
generally require a higher level of trust before they are willing to divulge their personal information to
programs with little brand awareness or ones where the benefit proposition is unclear. As a result,
establishing reputation and gaining consumers' trust are significantly reliant on the sign-up or registration
process. A well-designed and transparent registration method should encourage users to provide personal
information and interact with the application. If an error occurs, easy error handling and validation should
be provided. Using effective error handling and validation should assist users smoothly through the
registration process. Indicating any inaccuracies or missing information clearly and providing useful
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suggestions for correcting the users. Aside from that, integration with third-party services such as Google,
Facebook, Apple ID, or Instagram might be beneficial in terms of saving time and making the registration
process more user-friendly. As a result, Figures 13 and Figure14 show how to register as a new user.

Figure 3: Step 1 of MyHomeMeterApp

Figure 4: Step 2 of MyHomeMeterApp

The registration was not directly associated with a Google, Facebook, or Apple ID account. Social media
integration will be facilitated by security and personal data. Creating a distinct sign-up or log-in process only
allows users to get to where they need to go quickly. This page only contains form fields that are necessary
for collecting information, such as a username, email address, and password.
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Figure 5: Registration for integration with a third-
party server

Furthermore, to avoid inappropriate behavior when using the e-commerce platform, the user will be required to
input more information in the security and information settings or fill out all specific facts in My Profile. By
introducing a progress indicator or giving incentives for completing their profiles, users are encouraged to
fill out all of the essential fields in their profiles. In order to increase trust and improve their entire experience
on the site, emphasise the necessity of truthful information. It is necessary to do so in order to prevent any
information from jeopardizing the platform's security. Figure 4.6 illustrates a more in-depth look into the
application's prologue, acquired from reliable sources and suitable for inclusion in this application.

Figure 6: Feature descriptions for registering new users

2481



CONCLUSION

According to this study, the MyHomeMeterApp Mobile Software Application innovation concept can improveon
the previously identified e-commerce platform in the most recent server-based study. The innovative concept
of combining water and energy usage can help consumers monitor their daily usage and promotechanges
in excessive usage, making the planet a better place. Consumers can track their consumption, purchases,
or any other pertinent information using a "meter mobile" app that tracks usage in real time. This transparency
can assist users in making informed purchasing decisions and effectively managing theirbudget. It can also
make tailored suggestions.

It is advised that this software works with TNB and water supply companies to reach a wider number of
clients and deal with a bigger number of upgrades to decrease excessive electricity use. MyHomeMeterAppis
keen to add features such as the ability for consumers to control their home's water and power production
remotely. Aside from that, it is also beneficial to do additional research on smart house meters and smart
meter applications to determine what is lacking to invent more innovation that may entice more consumersto
use energy efficiently.
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