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ABSTRACT- A home automation system controls
lighting, temperature, multimedia systems, and
appliances. Since these devices and sensors are
connected to common infrastructure, they form the
Internet of Things. A home automation system links
multiple controllable devices to a centralized server.
These devices have a user interface for controlling and
monitoring, which can be accessed by using a tablet or a
mobile application, which can be accessed remotely as
well. Ideally, anything that can be connected to a
network can be automated and controlled remotely.
Smart homes must be artificially intelligent systems that
need to adapt themselves based on user actions and
surroundings. These systems need to carefully analyze
the user needs and the conditions of the surroundings in
order to predict future actions and also minimizes user
interaction. Traditional home automation systems that
provide only remote access and control are not that
effective in terms of being ‘smart’, so in this paper we
put forward the use of concepts of different machine
learning algorithms along with computer vision to shape
together a smart learning automated system that controls
lighting, sound and other devices based on the user’s
emotion.

Keywords-Machine learning(ML), Al(Artificial
intelligence), Smart home(SM), Internet of things (10T),
MQTT, Raspberry pi

INTRODUCTION OF PROPOSED SYSTEM

PROPOSED SYSTEM

The suggested method optimizes household energy use
using loT and machine learning, increasing financial
savings and environmental advantages. The main part is
a Raspberry Pi board, which is connected to lights, fans,
and air conditioners with a 3-channel relay board. A
Python-based machine learning model processes the
real-time data on environmental variables and electricity
use collected by the Raspberry Pi. The system can
intelligently manage appliances thanks to this model,
which was trained on historical data to forecast future
patterns of electricity demand. The technology
automatically turns appliances on or off based on these
estimates, saving energy without sacrificing comfort.

Fig 1. Architecture of proposed system
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Users can also remotely operate appliances, monitor
energy consumption, and receive notifications with an
loT-based messaging app. Customers who use this
service can remotely regulate how much energy their
home uses and get real-time analytics to help them make
energy management decisions. The technology provides
a more advanced method of managing household energy
by combining Al for predictive analysis with 10T for data
collecting and remote control. All things considered, this
creative approach supports sustainable living objectives
by lowering the home's carbon footprint and utility costs.
In this project we are using raspberry pi 4 as a brain of
our Project. Raspberry pi isa Microcomputer which has
Linux as its Operating system.

MACHINE LEARNING

Machine learning is generally a training system to learn
from past experiences and improve performance over
time. Machine learning helps to predict massive amounts
of data. It helps to deliver fast and accurate results to get
profitable opportunities. In this project we are going to
use regression method of ML.

Regression Method:

Regression algorithms are used to predict a continuous
numerical output. In our project this technique predicts
the energy consumption at that time from a remote place
i.e. lower, medium or higher consumption of energy.
Using this prediction we can control the energy devices
in our house.

TOOLS AND TECHNOLOGY USED

Python

Raspberry Pi OS - Linux
Geany app in Raspberry pi
Pycharm IDE

compiler- Python 3.8
MQTT IOT server

EXPERIMENTAL SET UP

Fig 2 Experimental set up

RESULTS

The Raspberry Pi has proven to be a dependable central
hub for the automation system. When the system is well-
designed, it runs smoothly and has little downtime. The
Raspberry Pi can manage several tasks without freezing
or crashing with the aid of a dependable power source
and a top-notch SD card. To prevent any service
interruptions, it is essential to confirm that every
component is compatible and configured appropriately.

The Raspberry Pi-based home automation system has the
potential to revolutionize the way we live. Its advantages
in terms of security, energy efficiency, and simplicity
make it an attractive option for modern households.
Despite the challenges, the overall results suggest that a
Raspberry Pi-based home automation system can greatly
improve users' quality of life by purposefully simplifying
and automating everyday work planning and execution.
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Fig. MQTT Internet Protocol
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CONCLUSIONS

A Raspberry Pi-based home automation system is an
efficient and cost-effective solution to remotely control
household equipment. The system, which includes
components such as the Raspberry pi , the ESP8266 for
Wi-Fi connectivity, and relay boards, allows for
seamless communication between users and appliances
(such as fans, LEDs, and lamps) via an Internet of
Things-compatible mobile app. Using Python-based
machine learning methods to improve electricity usage
projections increases energy efficiency. The system's
real-time control, monitoring, and data analysis
capabilities make it a valuable, scalable smart home
solution that improves daily life while also encouraging
environmentally friendly energy management behaviors.
Machine learning algorithm used for prediction of
energy used in smart homes is a very useful technique to
control the use of energy. Also using MQTT mobile
application helps to manage the energy control from
remote places.

ACKNOWLEDGEMENT

We would also like to show our gratitude to Prof. A. P.
Kinge (H.O.D. Department of electrical engineering,
Bhivrabai Sawant college of engineering and research,
Narhe, Pune) for sharing their pearls of wisdom with us
during the course of this research. We are also
immensely grateful to Prof. Dr. S. G. Kanade (professor,
department of electrical engineering, Bhivrabai Sawant
college of engineering and research, Narhe, Pune) for
their comments on an earlier version of the manuscript,
although any errors are our own and should not tarnish
the reputations of these esteemed persons.

REFERENCES

1. A. Azarpour, S. Suhaimi, G. Zahedi and A. Bahadori,
"A review on the drawbacks of renewable energy as a
promising energy source of the future,” Arabian Journal
for Science and Engineering, vol. 38, no. 2, pp. 317-328,
2013.

2. D. Brodén, K. Paridari and L. Nordstrom, "Matlab
applications to generate synthetic electricity load profiles
of office buildings and detached houses," Innovative
Smart Grid Technologies-Asia (ISGTAsia), pp. 1-6,
2017.

3. J. Okae, J. Du, E. Akowuah, G. Appiah and E. Anto,
"The Design and Realisation of Smart Energy

Management System based on Supply-Demand
Coordination," IFAC-PapersOnLine, vol. 50, no. 1, pp.
195-200, 2017.

4. S. Ashok, "Peak-load management in steel plants,"”
Applied energy, vol. 83, no. 5, pp. 413-424, 2006.

5. S. Hayter and A. Kandt, "Renewable Energy
Applications for Existing Buildings,"” 48th AICARR
International Conference BavenoLago Maggiore, Italy,
2011.

6. C. Sandels, J. Widén and L. Nordstrém, "Forecasting
household consumer electricity load profiles with a
combined physical and behavioural approach,” Applied
Energy, vol. 131, pp. 267-278, 2014.

7. P. Palensky and D. Dietrich, "Demand Side
Management: Demand Response, Intelligent Energy
Systems, and Smart Loads,” IEEE Transactions on
Industrial Informatics, vol. 7, no. 3, 2011.

8. H. Torio, A. Angelotti and D. Schmidt, "Exergy
analysis of renewable energy-based climatisation
systems for buildings,” A critical view. Energy and
Buildings, vol. 41, no. 3, pp. 248-271, 20009.

9. M. Todorovi¢, "BPS, energy efficiency and renewable
energy sources for buildings greening and zero energy
cities planning,” Harmony and ethics of sustainability.
Energy and Buildings, vol. 48, pp. 180-189, 2012.

10. Y. J. Reddy, Y. P. Kumar, K. P. Raju and A.
Ramsesh, "Retrofitted hybrid power system design with
renewable energy sources for buildings.," IEEE
Transactions on Smart Grid, vol. 4, no. 5, pp. 2174-2187,
2012.

11. M. Abarkan, M'Sirdi, N. Kouider and F. Errahimi,
"Analysis and Simulation of Energy Behavior of a
Building equipped with RES in Simscape Energy
Procedia," vol. 62, pp. 522-531, 2014.

12. "International Energy Association," IEA 2006 Wind
Energy Annual Report., 2006.

13. J. Clarke, J. Cockroft, S. Conner, J. Hand, N. Kelly,
R. Moore, T. O'Brien and P. Strachan, "Simulation-
assisted control in building energy management
systems," Energy and buildings, vol. 34, no. 9, pp. 933-
940, 2002.

14. K. M. Takami, S. Takami and M. Esmail,
"Simulation of energy in the building and design a new
intelligent building with controllable and wise devices,"”
in In the 48th Scandinavian Conference on Simulation
and Modeling (SIMS 2007), Goteborg (Sér), 2007.

15. P. Zhao, S. Suryanarayanan and M. G. Simoes, "An
energy management system for building structures using

© 2025, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM44655 |

Page 3


http://www.ijsrem.com/

.__“1 \&*‘
i A
@ﬁm International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 09 Issue: 04 | April - 2025

SJIF Rating: 8.586

ISSN: 2582-3930

a multi-agent decision-making control methodology,"
IEEE transactions on industry applications, vol. 49, no.
1, pp. 322-330, 2012.

16. P. Rocha, A. Siddiqui and M. Stadler, "Improving
energy efficiency via smart building energy management
systems: A comparison with policy measures.," Energy
and Buildings, vol. 88, pp. 203-213, 2015.

17. B. Zhou, W. Li, K. W. Chan, Y. Cao, Y. Kuang, X.
Liu and X. Wang, "Smart home energy management
systems: Concept, configurations, and scheduling
strategies,"” Renewable and Sustainable Energy Reviews,
vol. 61, pp. 30-40, 2016.

18. D. Han and J. Lim, "Design and implementation of
smart home energy management systems based on
21. F. Bhutta, "Application of smart energy technologies
in building sector—future prospects.,” in International
Conference on Energy Conservation and Efficiency,
2017.

22. F. Farmani, M. Parvizimosaed, H. Monsef and A.
Rahimi-Kian, "A conceptual model of a smart energy
management system for a residential building equipped
with CCHP system.," International Journal of Electrical
Power & Energy Systems, vol. 95, pp. 523- 536, 2018.
23. 0. O. Olakanmi, O. Adetoyi and O. Fajemisin, "An
Autonomous Residential Smart Distribution Board: A
Panacea for Demand Side Energy Management for Non-
Smart Grid Networks.," International Journal of
Emerging Electric Power Systems, vol. 19, no. 3, 2018.
24.Z.Wang and R. S. Srinivasan, "A review of artificial
intelligencebased building energy prediction with a
focus on ensemble prediction models,” in 2015 Winter
Simulation Conference (WSC), 2015, pp. 3438-3448.

zigbee," IEEE Transactions on Consumer Electronic,
vol. 56, no. 3, pp. 1417-1425, 2010.

19. B. Morvaj, L. Lugaric and S. Krajcar,
"Demonstrating smart buildings and smart grid features
in a smart energy city," in Proceedings of the 2011 3rd
international youth conference on energetics (I'YCE),
2011.

20. 1. Sharma, J. Dong, A. A. Malikopoulos, M. Street, J.
Ostrowski, T. Kuruganti and R. Jackson, "A modeling
framework for optimal energy management of a
residential building," Energy and Buildings, vol. 130, pp.
55-63, 2016.

DOI: 10.55041/IJSREM44655 | Page 4

© 2025, IJSREM | www.ijsrem.com


http://www.ijsrem.com/

