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Abstract - The proposed work describes the design of a “Reflective Intelligent System”, an artifact augmented with 
intelligence to demonstrate personalized services for enhanced comfort. The proposed system aims at detecting the speech 
based command of the user and displaying the appropriate result on the mirror and provides features like speech recognition, 
weather and news reports, maps and location, reminders etc. This project will be completely based on Android OS which 
will be hosted on Odroid C2. 
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I. INTRODUCTION  
 
Ubiquitous computing, with wirelessly connected 
embedded devices that are being used in day to day 
activities, is changing and improving our quality of 
life.[1] 
We daily look at the mirror and interact with it 
physiologically to find out how we look and how our 
attire is. Generally, everyone spends some time to 
select a suitable outfit for the day during out mirror 
usage.  
The “Reflective Intelligence System” is a 
development effort to augment the mirror with 
Odroid C2 for offering enhanced features like face 
detection, response to user queries, weather report, 
news and reminders. 
The aim of the proposed system is to provide an 
interactive interface through a mirror (two-way 
mirror) which will help the user save his time and also 
ease his work. When most of the things are getting 
digitally smart why not our very own mirror? 
Mirror provides us our reflection so imagine you 
asking mirror to play your favorite songs, provide you 
with news and weather reports and remind you of 
important errands to do for the day or any important 
meeting to attend. 
All this is what our system will be able to perform. 
As the name goes “REFLECTIVE INTELLIGENCE” 
which explains reflective is the two-way mirror and 
intelligence is the ability of the system to perform the 
tasks given by user, task given is based on a voice 
command, and the output is what will be displayed on 
the mirror. 

 
 
II. LITERATURE SURVEY 

 
1. Design and Development of Interactive Mirror 
for Aware Home [1] 
 
This paper focuses on developing an “Interactive 
Mirror” that recognizes the user based on image 
processing techniques and provides personalized 
services like emotion recognition, health progress 

representation, reminders, garment description and 
suggestion and mirror usage time. 
The Interactive mirror is formulated as, 
 
Interactive mirror = Mirror + Sensors + Database 
+ Intelligence + Display 
 
The Interactive Mirror comprises of a dielectric 
coated mirror mounted over a LCD Display, a camera 
for capturing the user’s image, load sensors for 
measuring user’s weight, Radio-frequency 
identification (RFID) reader and RFID tags for 
identifying the garment worn by the user. The mirror 
gets the inputs from all these sensors, processes it and 
provides output by displaying text and graphics as 
well as audio output. 

 
2. Android Voice Recognition Application with 
Multi Speaker Feature [2] 
 
This paper discusses two things- 
 

 Means of processing the speech using Mel 
Frequency Cepstral Coefficients (MFCC) 
and basics of voice characteristics. 

 Android application which is able to do 
single as well as multi-speaker recognition. 

 
The multi- speaker feature enables the system to 
identify more than one person speaking by splitting 
the input into smaller blocks and treating each block 
as a single speaker identification problem. 

 
3. An Efficient Speech Recognition System [3] 
 
This paper describes the development of an efficient 
Speech Recognition System using various techniques 
like Mel Frequency Cepstral Coefficients (MFCC), 
Vector Quantization (VQ) and Hidden Markov Model 
(HMM). 
 
This paper explains how speech recognition and 
speaker recognition is used to recognize the speech 
faster, efficiently and accurately. 
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III. ENGINEERING OF THE SYSTEM 
 

 
Figure 1: Engineering of the System 

 
The two-way mirror is mounted over the LCD 
display, so that the entire panel acts both as a mirror 
and display. When the display is ON, the mirror will 
be transparent and when display is OFF, it will act as 
a normal mirror. 
A Creative web camera is mounted on the top of the 
panel for capturing the images. The camera will be on 
sleep mode and triggered by the application for 
capturing mode when the user starts using the mirror. 
An Android application will be developed that will be 
hosted on the Odroid C2. The ODROID-C2 is a 64-
bit quad-core single board computer (SBC) [8]. 
Whenever the system starts by the user command it 
will show date and time. As required, the user will 
command the mirror to display the information. The 
system checks for available command and displays it 
on the LCD screen which is then reflected on the two 
way mirror and because of the two way mirror the 
user feels that the information is displayed on the 
mirror.  
Whenever the system is off, a black screen appears 
which acts as a simple mirror where the user can see 
himself. 
 
IV. SYSTEM OVERVIEW 

 

 
Figure 2: Methodology Flowchart 

The following is the methodology and working of our 
proposed system: 
 

1. The user will give the “wake up” command 
from a particular range 

2. The system will start and greet the user and 
will show date, time and reminders if any 

3. The user asks queries such as 
4. Play the selected song 

a. Display Map  
b. Display news 
c. Search on web 

5. The system processes the queries and 
displays the required result 

6. If the user gives the “sleep” command the 
system will behave like a normal mirror, 
otherwise it will keep listening for the 
commands 

 
V. FEATURES INCLUDED 

 
The proposed system provides many features like 
Speech Recognition, Weather report, News, Time and 
Date, Calendar, Greetings, Reminders, Maps. 
 

 
Figure 3: System Features 

 
By keeping the mirror usage in mind, certain efforts 
have been done to add the technologies in the mirror 
to do multiple tasks parallel at a time. It will be 
amazing if the mirror is talking to us. The mirror 
interacts with the user through verbal commands, 
functions like a good friend, listens to user’s question 
and responds to them. It is essential to do the tasks 
parallel in our daily activities to save our time. 
Therefore a mirror can assist the users in saving their 
time. One can watch news reports, TV channels, 
weather reports, etc., while brushing in bathroom. 
They can use the mirror when they cannot use their 
fingers like while cooking if someone wants to surf 
the internet they can with the help of the mirror. 
 
CONCLUSION 

 
The project will be to develop a working model of a 
mirror that interacts with the user using a set of 
commands, hence making it easier for the user to 
access various applications and information by voice. 
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