
© 2023 JETIR September 2023, Volume 10, Issue 9                                                      www.jetir.org(ISSN-2349-5162) 

JETIR23090106 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b36 
 

  

HOME AUTOMATION WITH SMART MIRROR 

USING RASPBERRY PI 

Suraj Zende1, Bharat Chilwant2, Divya Thakur3 

1Electronics and telecommunication, AISSMS IOIT, India, Pune E-mail:  
2Electronics and telecommunication, AISSMS IOIT, India, Pune E-mail:  

3Electronics and telecommunication, AISSMS IOIT, India, Pune  

  

Abstract   
This project focuses on the development of a comprehensive home 

automation system by integrating a Smart Mirror and Raspberry 

Pi. The system aims to provide centralized control, voice control, 

information display, and advanced lighting control features to 

enhance the convenience and efficiency of managing a smart 

home. The Smart Mirror serves as a central hub, offering a user-

friendly interface for controlling and monitoring various devices 

and systems. Voice recognition technology enables hands-free 

operation, while the mirror's display provides real-time updates on 

weather, calendar events, news, and traffic. Additionally, the 

system incorporates smart lighting controls, allowing users to 

adjust brightness, colour, and create customized lighting scenes 

throughout their home. By combining these technologies, the 

project presents an innovative approach to streamline home 

automation and create intelligent living spaces.  

Keywords: Smart Mirror, Raspberry Pi, Home automation, 

Python, APIs, Voice Control, Centralized Control.  

1. INTRODUCTION   

In today's fast-paced world, optimizing time and simplifying 

tasks have become essential. Home automation systems offer a 

solution by providing centralized control and automation of 

various devices in a home. This project aims to take home 

automation to the next level by integrating a Smart Mirror and 

Raspberry Pi, offering an intuitive and interactive platform for 

managing a smart home. The project emphasizes the importance 

of convenience, efficiency, and user experience in home 

automation. This project focuses on the development of a 

comprehensive home automation system by integrating a Smart 

Mirror and Raspberry Pi. The system aims to provide centralized 

control, voice control, information display, and advanced 

lighting control features to enhance the convenience and 

efficiency of managing a smart home. The Smart Mirror serves 

as a central hub, offering a  

 

 

userfriendly interface for controlling and monitoring various 

devices and systems. Voice recognition technology enables 

hands-free operation, while the mirror's display provides real-

time updates on weather, calendar events, news, and traffic. 

Additionally, the system incorporates smart lighting controls, 

allowing users to adjust brightness, color, and create customized 

lighting scenes throughout their home. By combining these 

technologies, the project presents an innovative approach to 

streamline home automation and create intelligent living spaces.  

  

The primary objective of this project is to leverage the 

capabilities of Raspberry Pi, a powerful microcontroller, to 

develop a Smart Mirror that enhances home automation. The 

mirror acts as a centralized control hub, providing seamless 

management of various aspects of a smart home. By integrating 

voice recognition technology, users can control the mirror and 

connected devices through simple voice commands, eliminating 

the need for physical interaction. The integration of smart 

technologies, such as Raspberry Pi and smart mirrors, provides 

an opportunity to create an advanced home automation system. 

The system acts as a central hub, allowing users to control and 

monitor multiple devices and systems in their homes. With voice 

recognition capabilities, users can interact with the system using 

voice commands, eliminating the need for manual control and 

enhancing user experience. Additionally, the smart mirror serves 

as an information display, providing real-time updates on 

weather, calendar events, news, and traffic.  

  

One of the key features of the Smart Mirror is its ability to 

display real-time information in an aesthetically pleasing 

manner. Users can quickly glance at the mirror to access 

essential details such as weather updates, upcoming events from 

their calendar, and the latest news headlines. This information is 

presented in a visually appealing manner, ensuring a seamless 

and intuitive user experience.  

In conclusion, this project aims to create a cutting-edge Smart 

Mirror powered by Raspberry Pi, providing users with an 

innovative home automation solution. By merging traditional 

mirror functionality with advanced technology, the Smart Mirror 

offers centralized control, voice command capabilities, 

information display, and lighting control, all within a sleek and 

interactive interface.  
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2. LITERATURE SURVEY  

                  Sharma et al. [1] presented the development of an 

IoTbased smart mirror, which introduces a unique application 

that integrates interactive information services through a user 

interface displayed on the mirror's surface. The framework aims 

to provide essential services such as personalized weather data, 

time, date, and news feeds, while also incorporating additional 

functionalities like controlling lights, setting daily reminders, 

casting mobile applications onto the mirror screen, and locating 

lost phones. The primary components utilized in this project are 

Raspberry Pi, Google Assistant, and IFTTT (IF This Then That). 

The paper suggests making alterations to specific words and 

sentences without altering their intended meaning.  

                  Ganesh H et al. [2] proposed the integration of the 

internet and mobile phones has enhanced virtual connectivity. 

Smartphones with IoT capabilities connect us to everyday 

objects, including intelligent mirrors. These mirrors, equipped 

with microcontrollers and computers, display information such 

as weather, time, calendar events, and multimedia content. 

Raspberry Pi 3 serves as the hardware for controlling the mirror, 

powered by Python scripts. Google Assistant API acts as a 

personal assistant, while IFTTT allows customization. The smart 

mirror appears ordinary but features an interactive screen 

controlled by voice commands and smartphones.  

  

                 Joshua et.al.[3] introduced the design and 

development of an advanced Smart Mirror with artificial 

intelligence (AI) for home, work, and public environments. The 

project collects realworld machine data based on user 

preferences and presents it to the user. The entire system is 

controlled by a Raspberry Pi, serving as the central management 

unit. The Smart Mirror is a personalized digital device equipped 

with peripherals like a  

microphone, speakers, and an LCD monitor covered with a 

twoway acrylic mirror. It offers essential functionalities such as 

weather updates, news headlines, and local time. Users interact 

with the Smart Mirror using speech processing techniques and 

verbal commands. Additionally, a Remote Configuration Tool 

(RCT) is available to assist users in resolving issues with false 

positives and true negatives in voice commands. The Smart 

Mirror attentively listens to the user's instructions and performs 

the corresponding functions.  

                 Reddy et al. [4] presented in the system explains how 

the Smart devices have become essential in today's generation 

due to their advanced technology. Among these devices, mirrors 

have gained significance in interactive environments, 

particularly when they display information, known as "Magic 

Mirrors." This paper focuses on the design and development of 

smart mirrors using Raspberry Pi. These smart mirrors are 

equipped with additional features that enhance system 

performance. One notable feature is the ability to control fan and 

light operations. Users can command the mirror to turn on/off 

the fan and control the lighting. The mirror's content is displayed 

on an LCD screen covered with a reflective sheet. The entire 

system is controlled by the Raspberry Pi 3 module, which 

ensures effective results compared to other alternatives.  

  

                  Muhammad et al. [5] In the author demonstrated the 

smart mirror serves as a versatile tool, enabling users to make 

the most of their time. It functions as a regular mirror while also 

providing important updates and the ability to control electrical 

appliances. This innovative system allows users to multitask 

conveniently before leaving their homes. It comprises two 

applications: a smart mirror application developed using Python 

and the Tkinter library, and a smart mirror mobile application 

created with the IONIC mobile development framework. The 

Firebase Firestore real-time database is utilized to display the 

latest news, weather updates, current date, and time to the user. 

Additionally, the user can add items to their to-do list. Home 

appliances can be controlled using voice commands and the 

mobile application. The smart mirror also includes a security 

module that captures images of intruders and sends alerts to the 

mobile application. By reducing human effort, the smart mirror 

enables users to make efficient use of their time.  

  

                 Derrick [6] implemented the design and development 

of an advanced Smart Mirror with artificial intelligence 

capabilities for both home and commercial environments across 

various industries. The project involves collecting real-world 

machine data, which is then transmitted and managed by a 

Raspberry Pi. The Smart Mirror serves as a personalized digital 

device, incorporating peripherals such as a Raspberry Pi, 

microphone, speakers, and an LED monitor covered with a 

reflective one-way mirror. It provides essential features like 

displaying weather updates, news headlines, and local time 

based on the user's location. Utilizing speech processing 

techniques, the Smart Mirror interacts with users through verbal 

commands, effectively responding to their questions and 

performing desired functions.  

  

                    Divyashree et al [7] the author aimed to make the 

most of our daily routines, particularly the 10-20 minutes we 

spend in front of a mirror. Embracing the era of smart devices 

and appliances, we propose an Interactive Smart Mirror 

designed to optimize the user's time. This smart mirror acts as a 

Personal Digital Assistant, synchronizing the user's Google 

account to provide daily schedules and appointments. It also 

offers real-time information such as live weather updates, local 

time of specific locations, and keeps the user informed about 

current affairs worldwide. Additionally, it can serve as a weight 

tracker, displaying daily weight measurements to promote 

fitness and health.  

  

                    Jenny [8] discussed on the development of Smart 

Mirrors, considering the growing importance of time 

optimization in our lifestyle. Drawing on user studies and 

prototype implementation, we introduce an innovative appliance 

that combines interactive information services with the mirror's 

surface as a user interface. We envision the mirror becoming 

smart since we frequently look at it when preparing to go out. 

With advancing technologies, Smart Mirrors are expected to 

replace conventional mirrors, offering both mirror functionality 

and computer-based information services. The integration of 

Raspberry Pi Zero microcontroller cards enables these systems 

to connect to the internet, retrieve data, and display it on the 

mirror's surface. The intelligent mirror system developed in this 

study incorporates weather, time, location, and current event 

information, utilizing Raspberry Pi 3 microcontroller cards to 

access web services. Additionally, the mirror features a human 

detection module that activates the lighting when a user 

approaches the mirror.  

2.1 SUMMARY OF LITERATURE SURVEY:  

The survey highlights the increasing importance of time 

optimization in today's fast-paced lifestyle and the potential for 

Smart Mirrors to serve as interactive and informative appliances. 

It explores the integration of technology, such as microcontroller 

cards like Raspberry Pi, to enable connectivity and data retrieval 

from the internet.  
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The literature survey also examines the range of services and 

features offered by Smart Mirrors, including weather updates, 

time and location information, news and event updates, and 

userspecific data. It emphasizes the use of speech processing 

techniques and voice commands for user interaction with the 

Smart Mirror, enhancing usability and convenience. 

Furthermore, the survey investigates the potential applications 

of Smart Mirrors in various environments, including homes, 

workplaces, and public spaces. It explores the benefits of Smart 

Mirrors in providing personalized information, assisting with 

daily tasks, and controlling other electrical appliances.  

  

Overall, the literature survey provides valuable insights into the 

current state of research and development in the field of Smart 

Mirrors, showcasing their potential to optimize time, enhance 

user experiences, and offer a wide range of interactive services.  

3. METHODOLOGY  

The project involves setting up Raspberry Pi as the central 

control unit and connecting it to the Smart Mirror. Software 

development using Python and relevant libraries enables 

communication between the Raspberry Pi and various home 

automation devices. A user-friendly interface is designed on the 

mirror, providing seamless control and monitoring capabilities. 

Voice recognition technology is implemented using speech 

processing techniques, allowing users to interact with the system 

through voice commands. APIs and services are integrated to 

fetch real-time information and display it on the mirror. 

Additionally, smart lighting devices are configured to establish 

communication with the home automation system, and an 

intuitive user interface is developed to adjust lighting settings 

and create customized lighting scenes.  

  

3.1 HARDWARE SETUP:  

• Acquire a Raspberry Pi board along with necessary 

peripherals such as a power supply, HDMI cable, and 

SD card.  

• Connect the Raspberry Pi to a monitor or display 

screen, ensuring proper connectivity and resolution 

settings.  

• Install the operating system (e.g., Raspbian) on the SD 

card and configure the Raspberry Pi for initial setup.  

  

3.2 SMART MIRROR CONSTRUCTION:  

• Select a suitable mirror and prepare it for integration 

with the Raspberry Pi. Ensure that the mirror has a 

transparent area for the display.  

• Install an LCD monitor or display panel behind the 

mirror, aligning it with the transparent area.  

• Connect the display to the Raspberry Pi using the 

appropriate cables.  

  

3.3 SOFTWARE DEVELOPMENT:  

• Install and configure the necessary software libraries 

and dependencies on the Raspberry Pi, such as Python 

and relevant libraries for communication and control.  

• Develop a user-friendly interface using GUI 

frameworks like Tkinter or PyQt, allowing users to 

interact with the Smart Mirror.  

• Implement speech processing techniques to enable 

voice recognition capabilities, using libraries such as 

Google Speech Recognition or CMU Sphinx.  

• Integrate APIs and services to fetch real-time 

information, such as weather updates, calendar events, 

news, and traffic. Display this information on the mirror 

interface.  

• Develop a lighting control module that communicates 

with smart lighting devices. Create an intuitive 

interface to adjust lighting settings, including 

brightness, colour, and lighting scenes.  

  

3.4 SYSTEM INTEGRATION AND TESTING:  

• Connect the Raspberry Pi to the smart home devices 

and systems that need to be controlled, such as lights, 

thermostats, and security systems.  

• Test the functionality of the Smart Mirror system, 

ensuring that voice commands are accurately 

recognized and executed, real-time information is 

updated correctly, and lighting control is responsive 

and accurate.  

• Conduct thorough testing to ensure the overall 

performance, stability, and reliability of the system.  

  

3.5 DEPLOYMENT AND USER EXPERIENCE:  

• Mount the Smart Mirror in a suitable location, such as 

the entrance hallway or bathroom, where it can be 

easily accessed.  

• Provide clear instructions and user documentation to 

guide users on interacting with the Smart Mirror and 

accessing its features.  

• Gather user feedback and make necessary 

improvements to enhance the user experience and 

address any issues or limitations identified.  

4. PROPOSE METHOD  

4.1 BLOCK DIAGRAM:  

The block diagram of the proposed Smart mirror using 

Raspberry Pi is shown in Fig.1  

The proposed system consists of Monitor, two-way mirror, 

Automation module, Home appliances, weather, Calendar, 

Time, music and video, and microphone.  

  

Fig.1. Block Diagram of the proposed system  
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Monitor: Represents the display screen of the Smart Mirror 

where information is presented to the user.  

Two-Way Mirror: A special type of mirror that allows light to 

pass through it from the monitor behind, enabling the display to 

be visible while still functioning as a regular mirror.  

Raspberry Pi: The central control unit of the project, 

responsible for processing and managing various functionalities.  

Automation: Enables the Raspberry Pi to control and 

communicate with home appliances, such as lights, fans, or other 

electrical devices.  

Weather, Calendar, Time: Represent external sources or APIs 

that provide real-time information related to weather updates, 

calendar events, and time, respectively. The Raspberry Pi 

fetches this data for display on the Smart Mirror.  

Music and Video: Represents multimedia capabilities of the 

Smart Mirror, where the Raspberry Pi can play music or video 

files for the user.  

Microphone: Enables the Raspberry Pi to receive audio input 

through voice commands from the user.  

These components are interconnected to create a functional 

Smart Mirror system, where the Raspberry Pi acts as the central 

control unit, processing inputs, retrieving data, controlling home 

appliances, and displaying relevant information on the mirror's 

surface  

4.2 HARDWARE COMPONENTS:  

The project creates a Smart Mirror using Raspberry Pi as the 

central control unit. It incorporates a microphone for voice 

control, a VGA converter and HDMI cable to connect the 

Raspberry Pi to the monitor, and an SD card for storage. The 

Smart Mirror system allows users to interact with the mirror 

using voice commands and view digital information on the 

monitor.  

Raspberry Pi: The Raspberry Pi is a small, single-board 

computer that serves as the central control unit of the project. It 

provides processing power, memory, and I/O capabilities to run 

the Smart Mirror system.  

Microphone: The microphone captures audio input from the 

user, allowing for voice commands and interaction with the 

Smart Mirror system.  

VGA Converter for Raspberry Pi: The VGA converter is used 

to connect the Raspberry Pi to the monitor using a VGA 

interface. It converts the HDMI output from the Raspberry Pi to 

a VGA signal that can be displayed on the monitor.  

HDMI Cable: The HDMI cable is used to connect the Raspberry 

Pi to the VGA converter or directly to the monitor, transmitting 

high-definition video and audio signals.  

SD Card: The SD card is used to store the operating system and 

software applications for the Raspberry Pi. It provides the 

necessary storage space for running the Smart Mirror system.  

Monitor: The monitor serves as the display screen for the Smart 

Mirror. It can be an LCD or LED panel that shows the digital 

information and content generated by the Raspberry Pi.  

  

4.3 SOFTWARE COMPONENTS:  

The software components used in this project include Python and 

relevant modules for interfacing with home automation devices 

and APIs. Libraries such as Speech Recognition and PyAudio 

are employed for implementing speech recognition and 

processing capabilities, enabling voice control functionality. A 

graphical user interface (GUI) framework like Tkinter or Qt is 

utilized to develop a user-friendly interface. The interface is 

designed to display relevant information, including weather 

updates, calendar events, news headlines, and traffic updates. 

APIs and services are integrated to fetch real-time information 

and display it on the smart mirror interface. Additionally, 

communication protocols such as Wi-Fi and Bluetooth are 

configured to establish connections with home automation 

devices. These software components work together to create a 

seamless and interactive user experience in the Smart Mirror 

system.  

  

4.4 OVERVIEW OF THE SYSTEM:  

The project aims to create a Smart Mirror system using the 

Raspberry Pi and various hardware components. The Raspberry 

Pi acts as the central control unit, running the necessary software 

and managing the different functionalities of the Smart Mirror. 

The microphone is integrated into the system to capture user 

audio input, enabling voice control and interaction with the 

Smart Mirror. Users can give voice commands to perform 

various actions or retrieve information from the system. To 

connect the Raspberry Pi to the monitor, a VGA converter and 

HDMI cable are used. The VGA converter converts the HDMI 

output from the Raspberry Pi to a VGA signal, which can be 

displayed on the monitor. The HDMI cable ensures high-

definition video and audio transmission between the Raspberry 

Pi and the monitor. The Smart Mirror system's software 

applications and operating system are stored on an SD card, 

providing the necessary storage space for running the system.  

  

Overall, the project combines the Raspberry Pi, microphone, 

VGA converter, HDMI cable, SD card, and monitor to create a 

functional Smart Mirror. This setup enables users to interact with 

the mirror using voice commands and view digital information 

displayed on the monitor, enhancing their daily routines with a 

smart and interactive experience.  
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4.4 CIRCUIT DIAGRAM:  

  

  

  

Fig. 2. Circuit Diagram  

The circuit diagram structure consists of a home automation 

system connected to an automation kit, Raspberry Pi, 

microphone, monitor, and a 5V power supply. The automation 

kit acts as the central control unit, communicating with various 

devices. The Raspberry Pi serves as the brain of the system, 

running software and interacting with the automation kit. The 

microphone captures user audio input for voice control. The 

monitor displays information such as time, date, weather 

updates, and news. The 5V power supply ensures stable power 

for the Raspberry Pi. This structure enables a smart mirror 

system with voice control, information display, and home 

automation functionalities.  

5. RESULTS  

The Smart Mirror system has achieved successful results, 

providing users with an interactive and convenient home 

automation experience. The integration of the Raspberry Pi, 

microphone, VGA converter, HDMI cable, SD card, and 

monitor has created a functional Smart Mirror that combines 

traditional mirror functionality with advanced technology. The 

system's userfriendly interface allows users to easily control and 

monitor various aspects of their smart home. The voice control 

functionality, enabled by the microphone and speech recognition 

technology, provides a hands-free and intuitive way to interact 

with the system. Users can give voice commands to perform 

actions, retrieve information, and control connected devices.  

  

Fig.2 Experimental Setup of the system  

The information display feature of the Smart Mirror provides 

realtime updates on weather, calendar events, news headlines, 

and traffic. Users can quickly glance at the mirror and access 

essential information, making their daily routines more efficient 

and informed. The integration of smart lighting controls adds an 

extra layer of convenience to the system. Users can adjust the 

brightness, colour, and create customized lighting scenes 

throughout their home, all through the intuitive user interface of 

the Smart Mirror.  

  

  

Fig.3 User interface of smart mirror  

Fig.3 shows an advanced smart mirror system that offers real-

time information such as current time, date, precise temperature 

and humidity readings, and up-to-date news while users engage 

in grooming and looking into the mirror. Additionally, the 

system includes a security feature for detecting potential 

intruders.  

The completed project will offer a comprehensive home 

automation system, controlled through a smart mirror powered 

by Raspberry Pi. Users will be able to interact with the system 

using voice commands, control various smart devices, and 

receive realtime information on the mirror's display. 

Additionally, the system will provide advanced lighting control 

capabilities, allowing users to adjust brightness, colour, and 

create personalized lighting scenes throughout their home.  

Overall, the Smart Mirror system has proven to be a successful 

home automation solution, offering centralized control, voice 

command capabilities, real-time information display, and 

advanced lighting control. It has enhanced the convenience, 

efficiency, and user experience of managing a smart home.  
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6. CONCLUSION AND FUTURE SCOPE  

In conclusion, the Smart Mirror project successfully integrates 

the Raspberry Pi and various hardware and software components 

to create an innovative and interactive home automation system. 

The Smart Mirror serves as a central hub, providing centralized 

control, voice recognition capabilities, and real-time information 

display. With the integration of home automation devices, such 

as lighting controls, the system offers convenience and 

efficiency in managing a smart home. The project showcases the 

potential of merging traditional mirror functionality with 

advanced technologies to enhance the user experience and 

optimize daily routines.  

The Smart Mirror project opens up several possibilities for future 

enhancements and developments. Some potential areas for 

future scope include Expanded Device Integration, Enhanced 

Voice Recognition, Customization and Personalization, 

Artificial Intelligence Integration, Integration with Smart 

Assistants. The Smart Mirror project has great potential for 

future advancements, enabling a smarter and more 

interconnected home environment. With continuous 

improvements and innovations, the project can contribute to the 

development of intelligent living spaces and improve the quality 

of life for users.  
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