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Problem Statement

Mirrors are part of our everyday lives

% Untapped in technological
innovation
s Sufficient but not meaningful




Existing Solutions

% Majority of products are DIY
% Pre-made are expensive

% Lackluster functionality

% Poor customization
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Achieved Objectives

% Converted traditional furniture to
increase productivity.

Mirror provides innovative solutions
with user friendly application.

Added modifiable widgets:

> Clock
Face Statistics
Weather forecast
Calendar with Events

Voice Commands




Engineering Design

Utilized University Courses

e Capstone |, Capstone II, Software Project Mgmt, Ethics
e Android Studio, Computer Security, Data Management
e Embedded Systems, Systems Programming,

Software Quality
e Microprocessors, Architecture, 10T, Ul,
e OOP, Data Structures, Algorithms, Al, ML, Data Mgmt
e Cloud Computing
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GHEM 1800U Engineering
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SOFE 27150 ELEE 24500 Principles of Software and | STAT 2000
22 Data Structures Digital Systems Science Elective Requirements Engineering o et ity
(SOFE 2710U) (ELEE 21100) (SOFE 2710U, SOFE el
2800U) ¢
SOFE 370U SOFE 3700U
ELEE 34500 B0EE 98501 Design and Analysis of ‘SOFE 3200U Data Management
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ENGR 4840U
Capstone Systems Design
for Etectrical, Computer and bl SOFE 4850U EaiElany
Distributed Systems: Embedded Systems
41 | software Engineering | User Intarfaces Engineering Elective
Suecostilconplotonta| {SOFE 770U, SOFE e (ELEE 3450U, SOFE
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non-elective courses in year
three)
ENGR A ENGR 47600 SOFE 4840U
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Software Engineering I|
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Professionalism for
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Security
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Engineering Design

1
Identify
& Define
Problem

Focal Points
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1. Re“ablllty Communicate Gather

2. Functionality e

3. Simplicity Engineering

4. Security .

5. Scalability 6 Design ;
Refine Process possbl

Solutions

4

Create
Prototype

5
Evaluate
or Test



Tools

Engineering Design

< Magic Mirror?
% Google Assistant
> Dialogflow

> Firebase 0
% OpenCV =
% MQTT oo Azure
DS DoCkeI’

OpenCV

&

docker

O Google Assistant ' Dialogflow /

Firebase

B Android
! STUdIO



Architecture

Local Architecture
Individual Software Modules

Machine Learning
> Facial Recognition
> Emotional Analysis

Voice Recognition

Mobile Application

Publish/Subscribe Communication Model
Bluetooth

WiFi Connectivity

Display

MQTT Server

Front-End

Raspberry Pi

—

Persistent
Storage

JSON Files

Vision




Design Breakdown

+ Hardware & Components
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Acrylic Two Way Mirror
Monitor

Microphone

Camera

Speaker

Raspberry Pi




The Build



Communication Flow

User Mobile
Application

Bluetooth
Connection

Request key button

Submit to Pi

3 Smart Mirror
(Raspberry Pi) g

Type the key into
Mobile Application

Submit to Pi

» Display key to screen

Mirrar Saves the

> Device as a
Registered Device

1200 0 6 @

Complete all 3 sections
to successfully setup
your Smart Mirror!

Save Device
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Acknowledgement
Message

Storage




Communication Flow

SELECT A LOCATION

% Mobile app used to customize
% Customization enables

MIDDLE CENTER

dynamic information display

LOWER THIRD

BOTTOM BOTTOM BOTTOM
Mainnird- ArdE LEFT CENTER RIGHT

% Selected widgets can be |
placed in any of the sections - —_—
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BOTTOM BAR

% Increased ease of use




Communication Flow -

. L Welcome Message
< Voice recognition \
conversation flow

Function Details Function Change General Google

Query Query Asszistant Actions
+ Changes were made from
original design “hnge
Query Response Query Response




Analysis Process

ton,
\ilestone 7 Milestone 2

Project Planning: ) ]

We worked with our Design Phase: _

stakeholder and supervisor, — E_nglni_eenng Design ju @\astone 3

Dr. Anwar to decide on the --> Visualization and Usability

iti —> Integration Design
;L:P;Ct\tﬁjonnahnes and project egration ig Build Phase:
7 29 - Tools and HW Acquisition
—> Module Building
- Dec —> Hardware (H/\W) Setup
2019 -
-
vaunch
(3) (1)
Revision Integration Gestone 4o
& &
Celebratel
, 10 Feb
-l
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Test & Revamp:
1) HAW & SAV Integration
2) Test Cases

3) Revamp Functionalities according to Tests



Design Revisions

Implemented changes under
consultation from Dr. Anwar:

Modified Features

Added more functionalities
Removed foreseen hazards
Improved Machine Learning

Moved recording of facial recognition from
app and moved it to the mirror

Removed moods page in mobile
application since we chose not to have
LED strips as they are foreseen hazards

Added Profile page to setup up user profile
Added Setup page

o Bluetooth, Registration, Wifi
Improved Ul

E
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Product Testing Approach

How we approached the testing
Integrated Modeling Substrate

e Incremental review throughout the HW Devsitiant
. = Fabric.
design process — Detaied
e Utilized this methodology since we Hardward | Desion \
Sys/l-!W :
have H/W & S/W E P
Concept Sys/S_W
ﬁﬁgluvt& Soft\n_/are
Roqulic. Prelim.

Analysis |
w‘j
—
Unit test.
SW Development nteq. ted

— Utilized Automated Testing Python
using unittest Framework

HWCI
Testing

Operation.
Testingan
Evaluation

CSCl
Testing




Facial Detection Facial Recognition

Simulation Results

m Pass

mPass
= Fal
m Fail

Revised Emotional Detection
Emotional Detection

mPass  Azure Face API

mPass
mFal

m Fal




Takeaway Note

The best products that come out in the market are the
things that most people don’t know that they need.



Demonstration
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