
           
         International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 09 Issue: 05 | May - 2025                             SJIF Rating: 8.586                                     ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM47620                                                |        Page 1 
 

Smart Home Automation with Smart Metering Using Zigbee Technology and 

Deep Belief Network 
  

S. Sivaiah  

sivasankranthi@gmail.com  

ECE Department, Guru Nanak Institute of  

Technology,Hyderabad  

  

              Veerannapeta Archana  

archanareddy31679@gmail.com  

ECE Department, Guru Nanak Institute of  

Technology,Hyderabad  

    

  

Divya Saravakota  

divyasaravakota@gmail.com 

ECE Department, Guru Nanak Institute of  

Technology,Hyderabad  

  

Kumbam Karthik  

Kumbamkarthik28@gmail.com  

ECE Department, Guru Nanak Institute of 

Technology,Hyderabad  

Abstract— This project focuses on developing a smart 

home automation system that includes smart energy 

metering using Zigbee technology and Deep Belief 

Network (DBN). Zigbee provides a low-power, wireless 

communication method to connect various smart 

devices in the home. It enables real-time monitoring 

and control of appliances, lights, and meters through a 

central controller or smartphone. A smart energy 

meter is integrated to record electricity usage and help 

reduce power consumption by providing timely 

feedback to users. 

To improve automation and decision-making, a Deep 

Belief Network is used. This machine learning model 

learns user behavior patterns and predicts energy 

usage, allowing the system to automatically manage 

devices for better energy efficiency and comfort. For 

example, it can turn off lights when a room is 

unoccupied or adjust appliance use during peak hours. 

Overall, this system offers an energy-saving, user-

friendly, and intelligent solution for modern smart 

homes by combining wireless communication and 

artificial intelligence. 

Keywords— Smart Home Automation, Smart 
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Management 

 

I. INTRODUCTION  

In today’s world, smart homes are becoming popular due 

to their ability to make life easier, safer, and more energy-

efficient. Home automation allows users to control and 

monitor household devices like lights, fans, and appliances 

using smartphones or computers. This technology not only 

improves comfort but also helps in saving energy by 

reducing unnecessary usage. With the help of sensors and 

controllers, smart homes can respond to user commands 

and even work automatically based on set conditions. 

 

Zigbee is a low-power, wireless communication 

technology that is perfect for smart home applications. It 

allows different devices in the home to talk to each other 

and to a central control unit. Zigbee is known for its 

reliability, low cost, and ability to connect many devices 

in a network. This makes it a suitable choice for building 

smart home systems, especially where low energy usage 

is important..  

  

To make the system more intelligent, Deep Belief 

Networks (DBNs), a type of machine learning algorithm, 

are used. DBNs can learn patterns from large amounts of 

data. In this project, DBN is used to learn the daily habits 

and energy usage patterns of users. Based on this 

learning, the system can automatically make smart 

decisions like switching off unused devices or managing 

power during peak times, without human intervention.  

Furthermore, This project brings together Zigbee for 

communication and DBN for intelligent decision-making, 

creating a smart home that not only responds to user 

commands but also works smartly in the background. 

With real-time monitoring through smart meters and 

predictive control using AI, the system aims to provide a 

safe, energy-saving, and user-friendly solution for modern 

homes. 
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 II. EXISTING SYSTEM  

Many current home automation systems use Wi-Fi or 

Bluetooth to control devices like lights and fans through 

smartphones. However, these systems lack smart energy 

monitoring and don’t learn user behavior. Smart energy 

meters exist, but they mainly serve electricity boards and 

are not connected to home appliances. Zigbee-based 

systems are used for low-power wireless control, but they 

offer only basic switching functions. Some advanced 

homes use AI, but such systems are costly and mostly 

depend on cloud servers. They rarely include smart 

metering or deep learning features. Overall, existing 

systems either focus on automation or energy metering  not 

both. There is a gap for an intelligent, energy-efficient, and 

affordable home system that combines all these features.  

  

III. PROPOSED SYSTEM  

The proposed system combines smart home automation 

and smart energy metering using Zigbee technology and 

Deep Belief Network (DBN). Zigbee provides low-

power, wireless communication between home devices 

and the central controller. A smart energy meter is used to 

monitor real-time electricity usage and give feedback to 

users. DBN helps the system learn user habits and control 

appliances automatically for better energy saving. It can 

predict when to turn devices on or off based on past usage. 

This reduces power wastage and improves comfort. The 

system can also alert users about high energy 

consumption. Overall, it offers an intelligent, cost-

effective, and energy-efficient solution for modern 

homes. 

IV. METHODOLOGY  

In this innovative project, The first step in the system is 

setting up a Zigbee-based wireless communication 

network. All home appliances like lights, fans, and other 

electrical devices are connected to Zigbee modules. 

These modules send and receive signals from a central 

controller (like a microcontroller or Raspberry Pi), which 

acts as the brain of the home automation system. This 

setup allows wireless control and monitoring of devices 

throughout the house using a smartphone or computer. 

  

Next, a smart energy meter is integrated into the system to 

monitor electricity consumption in real time. This meter 

records the power used by each device and sends the data 

to the central controller via Zigbee. The data is stored and 

displayed to the user, helping them understand how much 

energy is being used and where savings can be made. It 

also alerts users during peak loads or abnormal usage. 

 

To make the system intelligent, a Deep Belief Network 

(DBN), a machine learning model, is trained with 

historical energy usage data. The DBN learns user 

behavior patterns such as when appliances are usually 

turned on or off, and how much energy they consume. 

Using this learning, the system makes predictions and 

automatically controls appliances without needing user 

input every time. 

 

Finally, the user interface (like a mobile app or web 

dashboard) allows the user to view energy reports, control 

appliances manually if needed, and set preferences. The 

system works in both automatic and manual modes. In auto 

mode, the DBN takes control based on learning, while in 

manual mode, the user can override the system. This makes 

the system flexible, intelligent, and user-friendly for daily 

use. 

 

n conclusion, the system integrates Zigbee for wireless 

communication, smart metering for real-time energy 

tracking, and Deep Belief Networks for intelligent 

decision-making. It continuously learns user habits to 

optimize energy usage while providing manual control 

options. The combination of these technologies creates an 

efficient, user-friendly solution for smart homes. This 

methodology ensures that the system adapts over time, 

improving energy management and comfort for users. 

TRANSMITTER SIDE 
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RECEIVER SIDE 

  
FIG 1 Block Diagram of Proposed System  

 

  

Applications  

• Controls home appliances automatically to save 

energy 

• Monitors electricity usage in real time 

• Helps reduce electricity bills by avoiding 

wastage 

• Assists elderly and physically challenged people 

in managing devices easily 

• Can be used in apartments for individual energy 

monitoring 

• Supports smart grid integration for better load 

management 

• Useful in eco-friendly buildings to maintain 

energy efficiency 

• Enhances safety by allowing remote control of 

electrical devices 

 

V. HARDWARE DETAILS  

 RaspberryPi:    

The Raspberry Pi is a small and powerful computer used 

as the main controller in this project. It can run Linux-

based software and has USB, HDMI, and GPIO pins to 

connect various hardware components. It is capable of 

processing data, making decisions, and controlling 

appliances. Its compact size and versatility make it ideal 

for smart home applications. 

ZigbeeModule: 

Zigbee is a wireless communication module designed for 

low-power and short-distance data transfer. It is widely 

used in home automation because it supports mesh 

networking, allowing multiple devices to communicate 

reliably. Zigbee connects appliances and sensors with the 

central controller wirelessly. This helps in building an 

energy-efficient and scalable smart home network. 

OLEDDisplay: 

The OLED display is a small and energy-efficient screen 

used to show real-time information such as temperature, 

power consumption, and alerts. It provides clear and sharp 

text output, even in low light. This display helps users 

understand system status easily. It adds a user-friendly 

interface to the home automation system. 

Buzzer: 

A buzzer is an electronic component that produces sound 

when triggered. In this project, it is used to give audio 

alerts for situations like high power usage, motion 

detection, or system errors. It helps in quickly notifying 

users about important events. The buzzer adds a layer of 

safety and awareness to the smart system. 

TemperatureSensor: 

The temperature sensor (like DHT11 or DHT22) measures 

the room’s temperature and sometimes humidity. This 

data helps the system decide when to turn on or off fans, 

air conditioners, or heaters. It improves comfort while 

saving electricity. The sensor sends regular updates to the 

controller for smart decision-making. 

VoltageSensor: 

A voltage sensor is used to measure the voltage level of 

connected electrical devices. It helps monitor power usage 

and detect any abnormal voltage levels. This protects the 

system from damage and supports energy management. 

The voltage readings are sent to the controller for 

processing and display. 

PIRSensor: 

The PIR (Passive Infrared) sensor detects human motion 

by sensing body heat. If no movement is found in a room, 

it can automatically turn off lights or fans. This saves 

electricity and adds automation to the system. It’s 

especially useful for rooms like bathrooms or corridors 

where lights are often forgotten. 

 

  

VI. SOFTWARE DETAILS  

The software requirements for the project include 

Embedded C for programming the microcontroller 

and Arduino IDE for code development and 

uploading. These tools enable efficient control of 

hardware components and smooth communication 

between devices in the smart home system 
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Embedded C is a specialized version of the C 

programming language used to program 

microcontrollers in embedded systems. It allows for 

direct interaction with hardware components like 

sensors, relays, and communication modules, 

enabling precise control of devices in real-time. In this 

project, Embedded C is used to write code that 

governs the functioning of various smart devices, such 

as turning on/off lights, reading sensor data, and 

controlling the buzzer. The language’s efficiency is 

key to handling time-sensitive tasks, managing 

memory, and optimizing the system for better 

performance in real-time applications like home 

automation. 

Arduino IDE (Integrated Development Environment) 

is the primary software used to write, debug, and 

upload code to the Arduino microcontroller. It 

provides an easy-to-use interface and is compatible 

with a wide range of Arduino boards. The IDE comes 

with numerous built-in libraries that simplify tasks 

like controlling Zigbee modules, OLED displays, and 

other sensors, making it ideal for beginners. It also 

includes a serial monitor for real-time feedback, 

which is essential for debugging and ensuring the 

system is working as expected. The combination of 

Embedded C and Arduino IDE provides a powerful 

yet user-friendly approach to building and 

programming embedded systems like a smart home 

automation system. 

  

 

 

    FIG 2 Schematic Diagram of Proposed System  

  

  

 

FIG 3 Prototype of Proposed System  

VII. CONCLUSION  

The prototype of the smart home automation system 

demonstrates a practical solution for managing household 

appliances efficiently using Zigbee technology. By 

integrating Zigbee modules, the system enables wireless 

communication between devices, providing users with a 

simple way to control lights, fans, and other appliances 

from a central interface. This prototype shows how 

technology can make everyday tasks more convenient and 

accessible. 

Moreover, the system's ability to monitor and optimize 

energy consumption plays a crucial role in promoting 

sustainability. With smart sensors in place, the system can 

detect usage patterns and adjust devices accordingly to 

http://www.ijsrem.com/


           
         International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 09 Issue: 05 | May - 2025                             SJIF Rating: 8.586                                     ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM47620                                                |        Page 5 
 

minimize energy wastage. This automation not only 

reduces electricity bills but also contributes to a greener, 

more eco-friendly living environment. 

In addition to energy efficiency, the system offers a 

significant improvement in home security and 

convenience. With the ability to automate everyday 

functions like turning off lights when no one is around or 

controlling temperature based on activity, users can enjoy 

a safer and more comfortable living space. This flexibility 

can also be tailored to meet individual preferences and 

needs, enhancing the overall user experience. 

Finally, the success of the prototype highlights the 

potential of home automation technologies to transform 

modern living. As the system evolves, it can incorporate 

more advanced features like voice control, deeper machine 

learning integration, and more sophisticated sensors, 

leading to smarter, more efficient homes in the future. 
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