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Abstract 
 
 The global smart mirror market is projected to reach $4.9 million by 2025, registering a 

compound annual growth rate of 11.5% from 2018 to 2025. We created a unique “smart” 

mirror that allows an individual to efficiently fetch useful information while they get ready for 

the day. Useful information could include the news or current events, weather forecast, time 

and date, final scores of sporting events, and other information. What makes a smart mirror 

“smart” is the ability to display useful and reliable information and interact with other smart 

enabled devices. The combination of a smart display mirror, hand gestures, simple user 

interface, and different modules to interact with substantially increase the freedom and 

organization individuals will have with this kind of technology. This device allows users to 

experience a hands-free environment. Being able to take in all this useful information without 

interrupting your normal routine is very liberating. 

 

Introduction 
 
 People of all ages today have smart home devices in their home that they utilize daily as 

they get ready for the day or simply for entertainment use.  The good thing about most smart 

home devices is that they are equipped with a voice assistant like Siri, Google, or Alexa. Most of 

these devices are visible no matter where they are placed in the home: whether it’s the 

bathroom, kitchen, or living room. Voice assistants provide information by voice but do a poor 

job of displaying the information on screen. Based on our research so far, there aren’t many 

homes with a personal digital assistant that lives in a mirror. It can be a hassle trying to find the 
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perfect spot to place your Home Pod, Google Nest, or Amazon Echo, or any other smart home 

device without it being visible. Adding technology to a mirror helps elevate user experience by 

showing qualitative and quantitative data for sports, weather, and music. This is done while 

cleaning up in the mirror.   

 
Problem 
 
Most households utilize a smart home device that is visible to guests, kids, and even pets. It can 

be hassle to try to find the perfect “hidden” spot in the home for a smart home device like the 

Amazon Alexa, Google Nest, or Apple Home Pod. Our device SMirror will eliminate the hassle of 

finding that perfect spot to have your expensive smart home device out on display where it is 

vulnerable to accidental damage. The smart mirror, SMirror is a hidden smart home device 

behind a mirror that is unnoticed by guests, kids, or pets. 

 
 
 

Solution 
 
 SMirror is a display mirror that has smart functions and capabilities. We used a monitor 

to display the Magic Mirror modules and attached it to the back of the Mirror. The raspberry pi 

is the minicomputer running the Magic Mirror modules with Google Assistant installed on the 

OS. The CLUE microcontroller is attached to a driver with jumper wires connecting the pins on 

the raspberry pi and driver.  The raspberry pi can be used to call up and customize daily 

information like news, traffic reports, weather, etc. using a voice assistant. The smart home 

devices that are in homes will now be hidden and out of site. There will be no hassle for 
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homeowners or residents trying to find the perfect spot to place their smart home device(s). 

Users can simply place their smart mirror anywhere they would as if it was a typical mirror.  
 

Project Goals 
 
 The main goal of our project is to limit the visibility of a smart home device and provide 

a contactless smart mirror that displays relevant information while allowing individuals to 

navigate through customizable interfaces by hand gesture or external device connected via 

Bluetooth. The information displayed is a calendar module along with a schedule, weather, 

news, timers, and reminders. 

 

Overview 
 
 Throughout this final report, there will be information provided on the development of 

the project. This report will include details on the process and include these sections: design 

objective, budget, timeline, problems encountered, and future recommendations. Our project 

goals and the deliverables that we need to produce will be outlined, the schedule for our 

project will be provided as well. Finally, the functionality of our device will also be 

demonstrated using the prototype that our group has designed. 
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Discussion 
User Profile 
 

  Project: SMIRROR 
  
 Potential Users 
 

• Developers/Administrators 
• Consumers 

o Family members 
o Friends 

 
 
                 

 
 
Table 1: 
 
There are two tables below for user profile. The first table demonstrates the developers and 
administrators’ profile for project SMirror. Our group will update the profile based on the 
different technologies used to meet consumer needs for the hidden smart home device. 
 
Table 2:  
 
The second table demonstrates the consumer profile. The different functionalities that are 
available for consumer experience will be updates throughout the course of the project. 
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User Profile: SMirror 
 

Team: James Moore, Casey Bacon, Atakorah Oteng 
 

There will be two types of users interacting with our in-home device: SMirror.  
The first user group described are the developers\administrators who will be maintaining the 
device after development as well as providing system updates.  
The second user group is made up of family and friends (end users). 
 

Table 1: Developers/Administrators Users Profile 
 

User Profile Form 1 
Application: 
Java, raspberry PI GitHub, Mapping API’S, LCD display 

Potential Users: 
Java developers, network/system administrators 

Software and Interface Experience: 
The user should be familiar with the GUI and command line used in the raspberry pi. The user 
should also be familiar with AWS and the coding used in the creation of the web application. 

Experience with Similar Applications: 
The users need to be familiar with the languages (i.e. java, python, c#) used in the creation of 
the in-home device. Should also be familiar with GitHub and the raspberry pi. 

Task Experience: 
Using the aforementioned applications in the development and maintenance of the in-home 
smart device. 

Frequency of Use: 
Once the device is created the user will only interact with the device as needed. The user will 
interact with the in-home device after its creation to stay compliant with security 
requirements, to correct application bugs discovered after launch, and to update features based 
on end users’ feedback. 

Key Interface Design Requirements that the Profile Suggests: 
This user will need to be able to work with the programming languages and interfaces to create 
and maintain the in-home device properly. 
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Use Case Diagram 
 
The below diagram shows the components of the Magic Mirror OS and the Raspberry Pi. With 

the components displayed, the diagram also shows the different functionalities of the device 

and the standard modules that are available to the consumers which in this case are family 

members and friends. Additionally, the responsibilities of the developers and administrators is 

illustrated in the diagram. 
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Budget 
 
The budget sheet below illustrates the financial requirements of our SMirror project. 

Calculating the cost of this project, the hardware cost, estimates time of completion, and the 

average pay for those working on the project: our risk score is also factored in. The risk score 

calculates the work effort and complexity identified by how many hours we worked and the 

challenging nature of the project. Prior to the initiation of the project, a couple of our group 

members already had the hardware so that saved us some expense.  
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Design Objectives and Deliverables  
 
 The table below outlines the entire schedule for our project across both fall and spring 

semester. The first column represents the number of tasks needed to be completed to reach 

our goal of the project. The second column is the task that needs to be achieved with 

accordance to the task number. The third column is the ideal duration for each task as well as 

the start and end date in the fourth and fifth columns. 
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Technical Elements 
Hardware and Software Infrastructure 
 
The raspberry pi is the main source of the hardware used. It is the center piece of the project. 

The Magic Mirror UI is downloaded onto the raspberry pi that is running Raspbian OS. The 

Magic Mirror UI has standard preloaded modules including time, date, and current events. Our 

group was able to create additional modules for consumer interaction and experience. All the 

information for each of the modules were pulled from repositories and files created and loaded 

in the GitHub web application. Some of the additional modules that our group was able to 
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incorporate with the preloaded modules were weather, Google Assistant, finals scores for 

professional sports, notification module, Wi-Fi indicator module, page indicator module that 

was intended for the implementation of the CLUE board microcontroller. 

The CLUE board microcontroller was the external device that would act as the sensor for the 

raspberry pi. The external sensor also has an accelerometer and Gyro IMU (change orientation 

of information being displayed). Both the raspberry pi and the CLUE board microcontroller 

communicated via I2C communication using drivers updated for the microcontroller and jumper 

wires for the raspberry pi. Getting the two devices to communicate was a matter of 

understanding I2C functionality. Jumper wires and a driver allow for data to feed from the CLUE 

board (microcontroller) to the Raspberry Pi.  The functionality of Magic Mirror is accomplished 

by running a set of necessary command through the terminal. To have certain UI components 

display on the screen, a series of code was added into the configuration file. Going forward we 

want to implement this technology for personal use. Eventually the system will gather data and 

preferences over a period user interaction to determine a user’s daily routine. 

 
 

Conclusion 
 
Fall 2020 
 
Our biggest thing this semester is just getting everything right. There is no room for error. We 

spend most of the semester playing catch up and backtracking. We still prevail, nonetheless. 

We learned a lot about IoT devices and how they work. Our goal for the fall semester has been 

to learn about the technologies that we’ll be using for our project and how we’ll have to 
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integrate them with each other. Initially we hoped to have a better idea of what our advisors 

wanted to see in the device and what situations they think our target audience would use it for. 

We think we have a great project; we obviously need to add more components to make it 

appealing, but we don’t think that will be a problem. 

 
 
Spring 2021 
 
Our group was able to accomplish one of the biggest hurdles this semester. We were able to 

get the raspberry pi and the CLUE board microcontroller to be able to recognize each other via 

the I2C communication. We were able to configure the Google Assistant module to be awake at 

a certain time instead of running in the background like how it was during the fall semester. 

More modules were added to the Magic Mirror UI that our group thought it would be useful to 

the potential audience.  
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