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Abstract - This paper describes the designing and 
implementation of an voice controlled wall mirror, called 
“Magic Mirror”. It is a device that can function both as a 
mirror and an interactive display displaying multimedia 
content such as time, date, weather and news 
simultaneously. The user can interact with it using voice 
commands. The Magic Mirror consists of various 
functionalities like real time data and information updates, 
voice commands, face detection/recognition using LCD 
monitor, microphone and webcam. The user can interact 
with magic mirror using voice commands. 
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1. INTRODUCTION  

Day after day we are moving towards a more automated 
and interconnected world because of various wirelessly 
connected embedded devices. These are responsible for 
changing and improving the standards and quality of 
living. Many devices are being developed which use 
concepts of multimedia communication, artificial 
intelligence, internet of things (IoT) to revolutionizing the 
way we perform our various day to day tasks in our home, 
offices or even industries. Most of us use mirrors every 
day to look at ourselves; we psychologically interact with 
the mirror every day to check how we look and how our 
attire is while getting ready for our work or colleges. So, 
the idea of having an interactive mirror that can respond 
to your commands can excite anyone. Magic Mirror aims 
at augmenting the basic reflective mirror with embedded 
intelligence to combine daily routine tasks like reading 
newspaper, getting stock updates, weather updates etc. 
and providing all that data to the user while he/she gets 
ready. The Magic mirror will help in automating our work 
and development of smart houses. This paper provides a 
detailed idea of theory of design and practical 
implementation of Magic Mirror. 
 
1.1 Theory 
 
The innovation and research work in the field of Artificial 
intelligence, Machine learning, Internet of things has 
brought a massive change in the technology we use and 
paved the way for Smart environment. Kevin Ashton 
published an article in the RFID Journal in 2009 [1] in 
which he talked about the capabilities of things that a 
computer can perform if it knew everything there was to 
know about things by the means of gathering data and 
track everything. They would be able to reduce loss, waste 
and cost. We would be able to get updates about machines 
know when they needed replacing or repairing. There is 

need to empower the computer by automating them to see 
them in their full glory This is exactly what has happened 
after the development in field of IoT. Also, an efficient, 
convenient and secure home automation environment [2] 
can be achieved using collective application of AI and IoT. 
Artificial intelligence has already received attention for 
assisted living purposes [3]. Apart from this 
entertainment, automated home environment, official 
space and home learning.  [4] are also affected due to 
advancement in AI and IoT. Various companies are now 
launching products aimed at automating the day to day 
activities we do in our home, offices or industries. Nest 
Labs launched learning thermostat. [5] in 2010 which 
used to detect smoke and carbon monoxide detector and 
later was redesigned to sense an control temperature in 
the house. Magic Mirror also provides solution to our daily 
routine of getting ready. It uses the concept of Internet of 
things to embed various chores like reading newspaper, 
getting stock updates, traffic updates etc. on a display that 
will also work as a normal reflective mirror 
simultaneously. 

A. System Overview 
 
Proposed system and block diagram for magic mirror are 
shown in figure 1. Various services like weather, calendar, 
traffic, news stock updates etc. can be accessed and 
controlled using voice commands. The Raspberry Pi 3 is 
connected to a Monitor via HDMI cable and a webcam is 
attached using a universal serial bus. Raspberry Pi is 
powered up using a 5V/2A DC supply. We plan to deliver a 
working model of Magic mirror by using raspberry pi 3 for 
smart homes of future as well as commercial uses. The 
device will look like a normal reflective mirror but would 
have a monitor attached on one side. A special two way 
mirror is used for this purpose as it can act as normal 
reflective mirror when the monitor is off and can also 
display various data as soon as the monitor is turned on. 
This will thus serve both the purposes. 
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B. Raspberry Pi 3 
 
Raspberry Pi 3 acts as the main control center for this 
proposed model. The Raspberry Pi is equipped with a 
micro SD card which can be loaded with operating systems 
like Raspbian or Windows 10 IoT core. After the OS is 
running the Magic Mirror code will can be implemented on 
it to run the application. The Monitor will be getting input 
from RPi using HDMI cable and voice commands can be 
given to RPi using a microphone.  
 
C. Dual Purpose Display 
 
For the purpose of dual functionality, we are using a two-
way mirror for the display. It will be attached on top of the 
monitor using a wooden frame to hold the whole system 
together. The two-way mirror can act as normal reflective 
mirror when the monitor is switched off and the data can 
be simultaneously displayed while the monitor is switched 
on. 

4. Functionality 
 
Figure 2 provides an ER Diagram for the proposed magic 
mirror. Proposed model can perform various functions 
described as follows:  
 
i) Work as a normal reflective mirror so that the user can 
use it as a regular mirror. 
 
ii) A two-way mirror which can function both as reflective 
and see through mirror is attached to a LED monitor. This 
provides two major functionalities ie. Mimicking a normal 
mirror as well as working as a display for real time data 
updates. 
 
iii) Personalized data and information services: Anyone 
using this mirror will be able to get real time updates of 
traffic, stocks, news and headlines, date, time, weather 
updates as well as other reports of our particular interests. 
 
iv) Voice Commands: User will be able to give voice 
commands to the mirror using a microphone connected to 
the Raspberry pi 3. The Magic mirror will display data in 
accordance to the user commands. 
 
The webcam is attached to the Raspberry pi using the  
universal serial bus to detect user’s face using OpenCV.  
This will help in setting up the personalized profiles for 
different users and managing them afterwards. Figure 3 
given below shows the basic user interface of the magic 
mirror that will be used by the end user. The user 
interface will be show the data on the mirror and the 
empty space in between will accommodate the reflection 
of the user. 
 
 
 
 

 
 
5. Related Work 
 
The proposed Magic Mirror represents a natural interface 
that provides a platform to access information and data 
services in a more personalized manner. This project is 
aimed at contributing to the design and implementation of 
a Magic Mirror-like interface as well as the automated 
home environment where user can interact with the 
mirror interface, we briefly comment on some related 
work and research in similar direction. It basically aimed 
at providing a platform that can facilitate the development 
of smart mirror. It acts an alternative option than the 
sandbox environment. It is light in functioning as 
compared to already present platforms. Its major 
advantage is its multiple language and environment 
support so as to ease end user efforts. Another project 
named Magic Mirror[10] as carried out by students of 
NUS, they created a magic mirror which can recommend 
you appropriate clothing in the morning while you get 
ready. The Magic mirror model will scan the user and then 
based on the particular occasion or event it will 
recommend most suitable attire and other styling options. 
The events can be retrieved from user’s social media 
account or can be added to the calendar manually. 
 

 
 

magic mirror ui 
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3. CONCLUSIONS 
 
We have designed an intelligent mirror keeping in mind 
the up-coming future advancement in the field of home 
automation environment. The prototype of the magic 
mirror is powered and controlled by the Raspberry Pi 3 
and all the final output in form of real time data feeds are 
displayed on LED screen fixed with a two way mirror. 
 
 We have built a working model to demonstrate various 
functionalities of the mirror using voice commands. It 
gives a layout that can be extended in future to 
accommodate even more functionalities. In our future 
work we will try to add advanced gesture controls, 
automated salutation using face recognition of the end 
user and also understand that how advanced artificial 
intelligence can be implemented to the mirror so that it 
can automatically take care of all the requirements of the 
end user. 
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