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ABSTRACT

With the evolution of technology influencing every aspect of daily life, home automation has
emerged as a popular option. Supported by the loT, smart home technology integrates electronics
and information technology to streamline everyday tasks and enhance convenience and efficiency.
These internet-connected devices operate autonomously, meeting consumer preferences and
demands, while providing numerous benefits to homeowners of all age groups, such as increased
security, comfort, connectivity , and energy management. Home Assistant, an open-source
program, is a prevalent choice among modern home automation systems. With a strong emphasis
on local control and privacy, Home Assistant has garnered a significant user base. The platform can
be integrated with Raspberry Pi using Hass.io, a managed operating system, offering additional
capabilities for home energy management. This paper's primary objective is to utilize Home
Assistant running on Raspberry Pito create a home energy management system. The integration of
Home Assistant with household appliances simplifies the process of understanding and optimizing
energy usage in homes. By leveraging Home Assistant's capabilities and the Raspberry Pi's
technology, this project aims to enhance energy management practices and empower users to
make informed decisions about their energy consumption, promoting sustainable living and
efficient resource utilization. Firstly, the project focuses on programming the appropriate script
integration to efficiently handle household tasks through the Home Assistant system, effectively
transforming it into a Home Automation Hub. Secondly, the project aims to develop a user-friendly
Graphical User Interface (GUI) that provides centralized control over all installed smart devices in
the home. The project aims to create a comprehensive and efficient home automation system using
Home Assistant. The implementation of the project will contribute to enhancing smart home
management, offering users enhanced control, security, comfort, energy efficiency, and
connectivity, ultimately providing a seamless and intelligent living experience. Step-by-step phases
of a process in a logical order, enhancing understanding through visually connected boxes and

arrows. Initiating and implementation process was carried out by identifying the system integration



for optimal script and operating system selection. Overall, the project effectively employed the
Raspberry Pi 4 Model B as the central device to implement and evaluate the Home Assistant-based
smart home automation system, offering energy-efficient and versatile control capabilities for
enhancing home automation functionalities. Based on the surveyed data, approximately 68% of the
respondents are aware of home automation, 25% of the participants have not heard of home
assistant, while 18.8% are familiar with it, and an encouraging 56% express interest in implementing
it in their homes in the future. Regarding security, all responded highly due its importance.
Furthermore, it is evident that around 31% of respondents desire the implementation of all five
elements of home automation in their homes, while approximately 25% prioritize either energy or
security-related elements over others, highlighting their significance in their decision-making
process. The necessary recommendations for improvement include making third-party coding
scripts easily accessible for user convenience, implementing facial recognition for unlocking due to
security concerns, acquiring a Wi-Fi extender with larger coverage for enhanced connectivity, and

ensuring seamless integration of devices by simplifying the process of obtaining IP addresses.



ABSTRAK

Dengan evolusi teknologi yang mempengaruhi setiap aspek kehidupan seharian, automasi
rumah telah muncul sebagai pilihan yang popular. Disokong oleh 10T, teknologi rumah
pintar mengintegrasikan elektronik dan teknologi maklumat untuk menyelaraskan tugas
harian dan meningkatkan kemudahan dan kecekapan. Peranti yang disambungkan ke
Internet ini beroperasi secara autonomi, memenuhi pilihan dan permintaan pengguna, sambil
memberikan banyak faedah kepada pemilik rumah semua kumpulan umur, seperti
peningkatan keselamatan, keselesaan, ketersambungan dan pengurusan tenaga. Home
Assistant, program sumber terbuka, merupakan pilihan yang lazim dalam kalangan sistem
automasi rumah moden. Dengan penekanan yang kuat pada kawalan dan privasi setempat,
Home Assistant telah memperoleh pangkalan pengguna yang ketara. Platform ini boleh
disepadukan dengan Raspberry Pi menggunakan Hass.io, sistem pengendalian terurus,
menawarkan keupayaan tambahan untuk pengurusan tenaga rumah. Objektif utama kertas
ini adalah untuk menggunakan Pembantu Rumah yang dijalankan pada Raspberry Pi untuk
mencipta sistem pengurusan tenaga rumah. Penyepaduan Pembantu Rumah dengan perkakas
rumah memudahkan proses memahami dan mengoptimumkan penggunaan tenaga di rumah.
Dengan memanfaatkan keupayaan Home Assistant dan teknologi Raspberry Pi, projek ini
bertujuan untuk meningkatkan amalan pengurusan tenaga dan memperkasakan pengguna
untuk membuat keputusan termaklum tentang penggunaan tenaga mereka, mempromosikan
kehidupan yang mampan dan penggunaan sumber yang cekap. Pertama, projek ini
memfokuskan pada pengaturcaraan penyepaduan skrip yang sesuai untuk mengendalikan
tugas rumah dengan cekap melalui sistem Pembantu Rumah, dengan berkesan mengubahnya
menjadi Hab Automasi Rumah. Kedua, projek ini bertujuan untuk membangunkan Antara
Muka Pengguna Grafik (GUI) mesra pengguna yang menyediakan kawalan terpusat ke atas

semua peranti pintar yang dipasang di rumah. Projek ini bertujuan untuk mencipta sistem



automasi rumah yang komprehensif dan cekap menggunakan Home Assistant. Pelaksanaan
projek itu akan menyumbang kepada meningkatkan pengurusan rumah pintar, menawarkan
pengguna kawalan, keselamatan, keselesaan, kecekapan tenaga dan ketersambungan yang
dipertingkatkan, akhirnya memberikan pengalaman hidup yang lancar dan pintar. Fasa
langkah demi langkah proses dalam susunan logik, meningkatkan pemahaman melalui kotak
dan anak panah yang disambungkan secara visual. Proses permulaan dan pelaksanaan telah
dijalankan dengan mengenal pasti integrasi sistem untuk pemilihan skrip dan sistem
pengendalian yang optimum. Secara keseluruhannya, projek itu secara berkesan
menggunakan Raspberry Pi 4 Model B sebagai peranti pusat untuk melaksanakan dan
menilai sistem automasi rumah pintar berasaskan Pembantu Rumah, menawarkan
keupayaan kawalan cekap tenaga dan serba boleh untuk meningkatkan fungsi automasi
rumah. Berdasarkan data yang dikaji, kira-kira 68% daripada responden mengetahui tentang
automasi rumah, 25% daripada peserta tidak pernah mendengar tentang pembantu rumah,
manakala 18.8% sudah biasa dengannya, dan 56% yang menggalakkan menyatakan minat
untuk melaksanakannya dalam mereka. rumah pada masa hadapan. Mengenai keselamatan,
semua memberi maklum balas yang tinggi kerana kepentingannya. Tambahan pula, adalah
jelas bahawa kira-kira 31% daripada responden menginginkan pelaksanaan kesemua lima
elemen automasi rumah di rumah mereka, manakala kira-kira 25% mengutamakan sama ada
elemen berkaitan tenaga atau keselamatan berbanding yang lain, menonjolkan kepentingan
mereka dalam proses membuat keputusan mereka. Cadangan yang diperlukan untuk
penambahbaikan termasuk menjadikan skrip pengekodan pihak ketiga mudah diakses untuk
kemudahan pengguna, melaksanakan pengecaman muka untuk membuka kunci kerana
kebimbangan keselamatan, memperoleh pemanjang Wi-Fi dengan liputan yang lebih besar
untuk sambungan yang dipertingkatkan dan memastikan penyepaduan peranti yang lancar

dengan memudahkan proses mendapatkan alamat IP.
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CHAPTER 1

INTRODUCTION

1.0  Background of Study

At the current century, with our technological advancement growing at a high pace,
technology has significantly influence on our lives and is essential to living, working, and
resting on a daily basis. People have seen how technology is helpful and advantageous in terms
of enhancing and making life simpler and more convenient as it has developed. The
advancement of technology has led to the development of artificial intelligence (Al) and the
internet of things (1oT), as well as improvements and connections between human and machine
technologies. For everyday tasks around the house that include the fusion of electronics and
information technology, home automation is presently a well-known option. In general, home
automation, also known as smart home technology, has been established in many homes today
and is supported by the Internet of Things (IoT), which grows as contemporary electronic
technology is increasingly used in daily living at home. The introduction of smart home
technology makes living easier and connects smart devices like smartphones with smart home
applications to enable remote management of house equipment. The smart home system may
be managed successfully by following a few easy procedures, which include monitoring and
controlling various home systems and equipment, such the air conditioner, lights, gate, and
others. These internet-connected smart appliances and gadgets link to one another and run
normally while automating operations to satisfy consumer demand and preference. Therefore,

smart home technology is undoubtedly advantageous for a variety of parties, including



children, adults, and even seniors, as it enables the owners to achieve a secured home and
control the home's comfort, safety, convenience, efficiency, and cost-saving features, as well
as energy management.

One of the open-source programs used by modern home automation systems is called
Home Assistant. According to Baat (2021), Home Assistant has a sizable user base with the
intention of prioritizing local control and privacy in the home automation system. Hass.io, a
managed operating system, will be launched to utilize Home Assistant, a Python scripting tool,
with Raspberry Pi. Additionally, users of Home Assistant who access it via a smartphone app
or website may link it to Amazon Alexa. A house might become clever in how it runs thanks
to home automation. Home Assistant does, however, provide an add-on help for home energy
management considering the environmental problem that the world is now experiencing the
climate catastrophe. Installing Home Assistant, which could be a better platform in this
situation, can help with energy management in homes. The integration of Home Assistant with
household appliances might make it simpler for individuals to comprehend the energy use in a
home with a few straightforward actions.

The overall goal of this project is to use Home Assistant, a program that runs on the
Raspberry Pi, to develop and build a home energy management system. Users might measure
and manage their home's energy consumption accurately and efficiently thanks to the

technology that is already accessible.

11 Problem Statement

The adoption of home automation technology has seen significant growth in recent
years, offering homeowners enhanced convenience, energy efficiency, and security. However,
the commercialized home automation solutions available in the market often come with

exorbitant costs and require regular maintenance, making them inaccessible for a large segment



of the population. This financial barrier poses a considerable challenge for homeowners who
seek to modernize their living spaces and enjoy the benefits of smart home automation.

High upfront costs associated with purchasing commercial home automation systems,
including smart devices, hubs, and installation fees, deter many potential users from investing
in these technologies.

To address these challenges, DIY platforms like Home Assistant have emerged as more
accessible and affordable alternatives. Leveraging technologies such as Raspberry Pi, Home
Assistant provides a flexible, open-source solution that empowers users to build their own
customized smart home ecosystems. The modularity and expandability of DIY platforms allow
homeowners to start with a basic setup and gradually integrate additional devices and
functionalities over time, based on their budgets and requirements.

With the rising interest in sustainable living and energy-efficient solutions, the
affordability of DIY platforms like Home Assistant encourages more individuals to adopt
smart home automation without incurring significant financial strain. Furthermore, the DIY
approach fosters a sense of ownership and satisfaction among users who actively participate in
building and maintaining their smart homes.

Many European nations had a notable decline in energy output during this time. Many
European nations now generate their energy mostly via the use of gas, nuclear power, and coal,
only a small number have considerably transitioned to renewable energy sources. Malaysia
also sees this type of behavior. When the epidemic first began, carbon emissions in the
atmosphere decreased, allowing the light to shine straight on photovoltaic panels, increasing
solar energy production. According to residential building energy study, Malaysia's overall
electricity usage rose from 42% prior to the pandemic to 50% during the whole lockdown
period. A participant in research conducted in New York claimed that during the COVID-19

lockdown, their consumption of power starts later in the morning and is consistent throughout



the rest of the day. Only a small number of participants claimed to have used less electricity
before the epidemic, whereas a large majority claimed to have used more.

However, it is still impossible to check and keep an eye on how much energy each
gadget is using. As a result, the project's implementation can track and manage daily residential
energy usage. In short, the motives are driving the execution of this project. This
implementation will examine Home Assistant's Raspberry Pi-based implementation in addition

to enhancing home energy management.

1.2 Objectives
The project has numerous goals, including the following:
a) To program the appropriate script integration for the household tasks that the Home
Assistant introduces as a Home Automation Hub.
b) To create a user-friendly GUI (Graphical User Interface) that can have control over all
the devices installed in the home to be controlled in a single device.
c) To analyze the functionality of the installed Home Assistant for safety and security,

comfort, control, energy efficient and connectivity

1.3 Scopes
This project looks at how to use Home Assistant to develop and deploy a home energy
management system by integrating it with a few household appliances. In order to complete
the assignment and achieve the project's goals, the home energy management is developed in
a fashion that makes use of the Raspberry Pi. As a result, this initiative emphasizes:
a) Analyze the daily chores that have been completed in a home and conduct research on
the energy usage of various home activities that include the energy consumption of the

gadgets at home. The energy used in other sectors, such as commerce, industry, and



transportation, is not included.

b) Use Home Assistant to evaluate the effectiveness of energy use before designing and
implementing an energy management system in the homes.

c) To construct this project, use the Raspberry Pi's microcomputer technology. Home
Assistant's technology was created to communicate with a few home appliances and
regulate the environment.

d) Integrate and configure the home appliances in the Home Assistant via supported
virtual assistant includes Amazon Alexa, Sonoff Switches, and Shelly 3EM.

e) Optimize the coding in implementation stage to communicate with the appliances and

modify based on the rule set.

1.4 Significance of Study

The adoption of home automation technology has the potential to enhance the quality
of life for both users and present families. Home automation systems have been used to study
energy management technologies and expertise. The users may be able to obtain certain
possible advantages.

As a result of the study's conclusion, consumers should consider how to use the idea of
home automation to increase household energy efficiency and achieve sustainable energy. The
users' need for energy in their homes when the temperature changes has been considerably
impacted by climate change. Climate change might thus lead to significant rises in power costs
and a significant rise in the need for cooling, leading to the adoption of air conditioning.
Automation technology has the potential to make homes more energy efficient, which would
benefit the environment by lowering greenhouse gas emissions from household appliances.
This would be possible if household energy was properly controlled and managed.

One of the most significant benefits of implementing home automation technology is



giving customers a way to track their energy use and plan it based on demand as they use the
technology in their everyday lives. One of the ways to save money and increase energy
efficiency is to use Home Assistant. With only a swipe on their smartphones, consumers can
automate equipment to do regular household tasks wherever they are. Therefore, by addressing
the deployment of smart home solutions, home automation might be more cost-effective to run
and help in saving money on energy bills over time.

The improvement of quality of life with practical and user-friendly smart gadgets in
homes is another important aspect. From their smartphone, users may operate any devices or
appliances in the home that are connected to a shared network. For instance, a programmable
smart thermostat is useful because it can learn a user's preferred temperature and schedule, then
propose the most energy-efficient settings as the day goes on, providing a user more precise
control over the environment in their house. To prevent energy waste, the lights may also be
set to switch to the proper illumination setting automatically when a room is entered or exited.
Consequently, the adoption of home automation systems will enhance their quality of life.

Finally, the dashboard of apps like Home Assistant allows users to comprehend their
energy use as well as the energy usage per hour and the sources of energy utilized at home. It
suggests that consumers may plan their home energy use based on the graph during the time,
particularly when there are travel limitations and individuals are urged to stay at home. Thus,
for improved home energy management, users might integrate Home Assistant to plan their
energy consumption on household equipment like lights, fans, and air conditioners. In the end,
automating household appliances and gadgets will improve efficiency and transform lifestyle

into one that is more convenient and fun.

1.5  Organization of Report

Regarding the entire project, there are a total of five chapters in the report, each of



which offers in-depth details about how the project was carried out. Following is how the report

is organized:

A.

The study's history, problem description, project objectives, project scope, and significance
are all covered in Chapter 1's introduction. The specifics of the project's implementation
for home energy management, as well as the properties of the product and component used
in the project's implementation, are explained in the project's background. To fully
understand the condition faced during specific household activities, the issues with the
home automation system are analyzed. This is followed by the project goals that must be
met within a predetermined project scope. This leads to a brief introduction of the study's
relevance. The report concludes with a succinct summary of the chapter for this project.
Chapter Two provides a survey of the literature on the connected issue. This chapter
examines related work as well as fundamental theory and information that will be used as
references in finishing the project. This is followed by evaluations on the deployment of
Home Assistant for home energy management and control of smart devices in homes.
Finally, prior research on various home automation systems has been summarized.

The third chapter describes the approach used to complete the project. This chapter delves
into the implementation of the home automation system and the appropriate script used in
this project. Throughout the research, this chapter will offer a comprehensive summary of
the procedure.

The fourth chapter contains the system's outcomes, covering its development and
implementation stages throughout the integration. There will also be a discussion of the
system's outcomes and general performance.

Chapter Five concludes the full chapter of research. This chapter finishes the overview and
evaluation of the project's implementation and achievement. This chapter will also feature

recommendations for the project's future development and enhancement.



