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ABSTRACT

This document presents the design of the interactive mirror "Pixel" Virtual Assistant. The device is designed to receive requests from
users, process them, and deliver back a meaningful answer. The entire system is controlled by a Raspberry Pi Model 4B+, which is
equipped with a speaker, a microphone, a camera, a temperature sensor, a GSM/GPS hat, cooling fans, and an LCD display cover by
a two-way acrylic mirror.

The virtual assistant performs basic functionalities such as; time, weather, definitions, manipulate lists, and with the help of facial
detection, facial recognition, speech recognition, and google text-to-speech, the device can interact with its users.

This document provides details about the hardware architecture, screen flows and diagrams, system flow, class diagrams and
sequence diagrams that are necessary for the device implementation.

2|Theodora Tataru
Design Document



TABLE OF CONTENTS

Y o1 o Tt SO P O T PP TP PP PP PUPORUPTRRPPRRPPR 2
I o] (R =T =SSP 5
[[ald oY [V 14 o] o IO T T T T TP PP T PP PPOTPPRPPTN 7
N A E=] 4T T o =Tt A0TSR 8
HArAWare ArCRTIEECIUIE ...coueieii ettt e et s bt e s bt e s bt e bt e bt e a et e ae e e b e e b e e b e e b e e e s e s anesanesmeesbeenbeenseenneennennaenreens 10
2R o] oI oV I TP T T TP PTOPPTOPPPTOPPOT 11
o PP 11
D1 o] =SSP 12
L0 0 =T o= PP 12

Y ol o] o] o Yo o 1TSS USRS 13

Y 01T 1] (RSP 13
TEMPEIAtUNE/ NUMIAITY SENSOT .. cuiiitieiieite ettt ettt ettt e et e st e s e e ste e beebeeabeetaeete e beeabeeabesasesaeesaeeaseeaseenseessesssenbaenseeaseeasesasesaeesseenseenns 13
GSIMI/GPRS/GINSS HAT ..ottt ettt ettt ettt h st b bt s bbb e bt b e s e he b e b e st e bt b e st e b et e st eb e b e st e bt b en e e bt e b et ebe e b et e bt e b et eneebeneane 14
[@7oTo) 7= -1 TSRS PP 14
L= | 01 15

(O T o = o o Tol Ty PSRRI 16
(0feT 1Y o] LT A= =] o[ PRSP 17

USEE INTEITACE ..ttt et ettt e h ettt s an e saee s aee s a e e s bt e st e ae e e ae e e b e e e bt et e e Rt s an e sanesaeesat e bt e nreen e et e enneernenreen 19
R0 = =T P 20
REOUESE SO BN e 20

1] =TT | o1 Y o Y=Y o SRR 21
SCIEENS FIOW ...ttt ettt et b e bt e bt ettt s s e st s ae e s a e e a e e ae s e ae s e ae e e m e e e b e e n e e r e e an e s en e sanesee e sreesaeene s 22
A =10 Je [T 1= TSP UPSPPRRN 23
3T A =] 41 Lo Y ol o - Y PSR 24

Y YT WU =l or= 1=l | == o [ OSSR 25

(O T LT -4 = o F SRR PURRPPRR 26

P o1 A T Y1 ol = T3 e =Y =Y SRR 27
SErAtEEY PATLEIN — NEIPEI CIASS ..eeeieiiei ettt e et e e e sttt e e et e et e e aseee e s taeeeasseeeesssaeeesnsaeeeansteeesassnaeeansseesanssanesnnsees 28
Yo [ 1T o=l LT ={ =1 1 4 U UUUT PP 29
Initiate interaction and STArt The SYSTEIM .......eiii i e e e et e e st e e et e e s eseeeesssaeeesssseeeennseeesnnseeeesnseeenanes 30
2= T 1T =] 1 S SSRR 31
=To U L=T o {4 L= PP PPPPPPPPPPPPPRE 32

[Y=To [T e =1 TSP PUPP PR 33

3|Theodora Tataru
Design Document



0T [O =T A 0o} o B RS IR =Y 1) XSSP PURUPROt 34

2 L=To [O Xy o =] T T T o SRS 35

R o [T A<= Y o1 SRS 36
REQUEST TOCALION ..ttt ettt e et e st e et esa bt e e abeesa bt e eab e e sab e e eabeesab e e eabeesabeeeabeesabeesnbeesabeesareesas 37
Request t0 Create an SOS CONTACT ... 38

EOTo [t A (o I =T e 1= 1 0 T O 1RSSR 39

LTe [T A =T~ Ky =L o o o P OO PSP PPP O P PR PTPPP 40

[ETo [Ty e =T | =N 11 SRS 41

[ETo [T Y= | L T £ S SRP 42
ReQUEST a0d NEW IEEM 10 [IST ..neiiiiieitiee ettt ettt et e st e et e skt e st e esa b e e sabeesabeeeabeesabeesabeesabeesabeesas 43

[ETe [T ] o To VT - T L1 SRS 44
Request delete an it@M frOM @ ISt ... it e et e e e et e e e e s bt e e e eataeeseasaaeesasbeeeanntseeeassaaaeensseeessseessansees 45
REQUEST TEIBLE ST ..ttt ettt e bt e st e et e e sa bt e e ab e sab e e eab e e sab e e easeesabeeeabeesabeeeabeesabeeenbeesabeesaseesas 46

NOT UNAEISEANTING FEQUEST....coutieeitie ittt ettt e st e et e s bt e e bt e sa bt e e bt e sabeeeabeesabeeeaseesabeeeabeesabeesabeesabeeenseesabeesaneesas 47

(22 1ol U T« J TSP RUUUU USSR 48
(611 TU e [y o] =T - PO TP PSSP PPPRRUUPPPPPRPPRI 48

(@70 T ol 1 1 [ o 1P 49
23] o Lo Y d T o] o1V SUPU 50

4|Theodora Tataru
Design Document



TABLE OF FIGURES

[T U TN A YL =T o I | ol V=Tt o <D 8
FIZUIE 3 THArdWare arChitECIUIE." ... .. eiei ettt e ettt e e e e st e e e e tte e e e aaeeeesataeeeassteeesssaeeesssaeeeasssaeesssseeeassaeseasssesensseeasnsseennnes 10
FIGUIE 4 "RASPDEITY Pi 4" L.ttt ettt et e b e sttt e bt e sttt e bt e sttt e bt e s e b et e bt e e b et e bt e sab e e e st e sab e e e bt e e abeeebee e beeeneeeabaeeneenanes 11
[T U I T 1Yol Y] ol a oY o oSSR 11
[T qU T T T DT 1Y o] - USSR 12
(U S A 6 1 = - OO P PO PP PP PP OPPRPPPRTON 12
FIZUIE 8 "USB IMIICTOPNONE" ... e it eeee ettt e sttt e e ettt e e e tte e e e st taeeeeasseeesaaeeeastseeaassteeesssaaeesaseeeeasssaeessnsaeeeasseeseasssessnnsseeasnsseennnes 13
Figure 9 "AUdio MOAUIE SPEAKEIS" ......ooii ettt e ettt e e e st e e e e tte e e sttt e e e sabaeeeastaeesssaaeesstaeeeasssaeessseseaastaeesasssessnsseeesnsseeannes 13
Figure 10 "Temperature and HUMIAITy SENSOI"........oo ittt st sb e s bt e e bt e sab et e bt e s b e e e bt e s beeenneesabaeenneesanes 13
FIgUre 11 "GSM/GPRS/GNSS MOTUIB™ ..ottt ettt ettt h ettt et b s et b s bt bt e st et et e se e eb e s bt e bt ea e en e et e s b e b e sbeebeeneenteseneenbenee 14
[T U =T A @Yo ] [TV =1 o RSP UUU USSR 14
FIGUIPE 13 "WOOTEN FramE" ... ettt ettt ettt ettt et s bt e bt e s bt st e e sttt s bt e sab et e bt e e et e e e bt e sabeeeabee s beeebee e baeeneesabaeeneesanes 15
FIgUre 14 "Wood Crafting t00IS" ......co it sttt e b e s bt st e s b et e bt e st et e bt e s b et e bt e sabee e bt e e bae e st e eabaeenneeeanes 15
FIZUIE 15 "Crafling PrOCESS 2" .....ooiii e eiiiee ettt ettt e e st e e e ettt e e e tbaeeesataeeeattaeesaasaaeeasbsaaeasssaeesssaseesasaseeanssaeessseeeeassbeseassasseassseeeansreeannes 16
FIGUIE 16 "Crafting ProCeSS 1" ... ittt ettt ettt ettt et s e e bt e s bt e bt e s bt e e bt e s b et e beesabe e e b eesab et e bt e sabeeeabeesabe e e bt e e baeeseesabaeeneesanes 16
Figure 17 "Front VIEW Of the frame" ... ..o ettt e e st e e sttt e s abe e e e sabaeeesasseeesaseeeesstaeesesseesennseeeensseeennes 17
Figure 18 "Back VIEW OF Tthe fram@" ...t e e et e e e et a e e e e tte e e eeabaaeesabaeeeeassaeesssaeeeastaeseanssaeeaasseeeeansreeannes 18
FIGUIE 19 "IMIAIN SCIEEN" ...ttt ettt ettt ettt ettt e b e ettt e bt e ettt e bt e sab et s bt e s abee s abeeeabe e e st e eab et e aseesabeeeaseesabe e e st e aabeeebeeeabaeeseesabaeeneesanes 20
FIGUIE 20 "STAnADy SCIrEEN" ... ettt r e e e ettt e e et eeesateeeeasteeesaaeeeestaeeeassteeessseeeesntaeeeansseeesnnseeeesnsaeeesnsseessnsseeesnnseeeennes 21
FIBUIE 21 "FIOW SCIEEN" ... eieiee ettt ettt e ettt e e ettt e e ettteeesbaeeeetteeeeaabaaaesataeseasssaeeasasaeaasssseeanstaeesssaaeeaabaseeenssasesansseaeansseseensssessasssaesansseeannes 22
FIgUre 22 "SystemM FlOW CRart" ......eoi et e st e e ettt e s eaae e e e s st aee e e steeessseeeessbaeeeansseeessseeeeanseeeessseesennseeeesnsseennnes 24
FIGUIE 23 "IMIAIN USE CASE" .. .uiiieitiiieeeiieeeiite e e ettt e ettt e e s teeeeeateee s ateaeesataeeaassteeeansaeeeessseeeeassseeesasseeeesnseeeeansseeesnseeeeansaeeeansseessnsseeessnsseennnes 25
FIZUIE 24 "CIass DIAgram " ... ..eeeeeiieeeeeiiee e ettt e e ettt e eetteeesteeeeestteeeeaabaaaesabaeaaassaeeaasssaeaastaseeanssseesssaseesabasaeenssaeesanssaaeassseseaasssessnsssaesansseeannes 26
Figure 25 "ADSTract skill Class diagram" . ... ..cei it e et e e e e sttt e e s ate e e seaseeeesabaeeeessseeesnseeeeastaeeeasseeeennseeeeasreeennes 27
FIgUre 26 "Strat@gy Pattern — NEIPEI" ... .o et e st e e ettt e sttt e e e st aeeesateee s sseeeesataeeeassseeesnseeeeassaeesansseeeennseeeesseeennnns 28
Figure 27 "Initiate interaction - SEQUENCE Iagram " ..........ooi oottt e e et e e e e ette e e eetbae e e s baeeeettaeeseasasaesabaeseeassaessasseseeansreeaanes 30
Figure 28 "Request help — SEQUENCE QI@gram ™ ... ... i iiiee et ee st e et e et e e e st e e s ate e e seaseeeesabaeeeessseeesanseeeessseeeesasseeesnnseeeessseesnnes 31
Figure 29 "Request time - SEQUENCE AIaBIam" ... ... cuiii e eeciee e ceteee st e e ettt e e s ae e e e sateeeeaateeesassaaeesataeeeansseeesanseeeeansaessansseeesnnseeeessseenanes 32
Figure 30 "Request date - SEQUENCE QIABIam " ........cuiiiiiiiee ettt e ettt e e ettt e e ettt e e e eabeeeeetteeeeetbaeeesbasaeeassaeesaasasaeasbeseeassseseaassaeeasseaaanes 33
Figure 31 "Request Covid19 stats - SEQUENCE QIagram ' ......c.cueiiiiiiiir e eecee et e st e e et e e st e e e st e e e sateeesnseeeessseeesansseeesnnseeeesnsseeeanes 34
Figure 32 "Request definition - SEQUENCE iagram ! ....... ..o iiii et e e e e st e e e st e e e sateeesnseeeesnsseeeeasseeeesnseeeesnsseenanes 35
Figure 33 "Request weather - SEQUENCE IaBram! ............uii oottt et e e ettt e e ettt e e e etbaeeesbaeeeesbaeeseaseeaeebbesesasseeseassseeeasseeannes 36
Figure 34 "Location request - SEQUENCE AIiagIam ' ... ..ciiiieeieiiereeeieee sttt e e e rtteeesraeeeesataeeessteeesassaaeesataeeeasseeesnseeeessseeesansseessssseeessnsseenanes 37
Figure 35 "Create SOS cONtact - SEQUENCE QIaBIam " .. ... .iiiieiiee e ceieee e stee e e e e et e e e st e e e e tte e e ssateeeesataeeessseeesanseeeasssaeseaasseesssnseeeesnsseenanes 38

5|Theodora Tataru
Design Document


file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590810
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590812
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590813
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590814
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590815
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590816
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590817
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590818
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590819
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590820
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590821
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590823
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590824
file:///C:/Users/dorat/Desktop/Dora/Theodora_Tataru_Design_Manual.docx%23_Toc70590827

Figure 36 "Request send SOS - SEQUENCE AIiagram’ ... . ittt e e e e e eerre e e e e e e se ettt eeeeeaeeesaataeeeaaesesasstasseeaeseasnntasseaaeseannnses 39

Figure 37 "Request registration - SEQUENCE diagram ! ........coociiiiiiiiee e et e et e e et e e e s e e e e ssteeesnseeeessseeeeaasseeeesnseeeesnsseeeanes 40
Figure 38 "Create a list - SEQUENCE Iagram .. ... .o ittt ettt et e s bt bt e s bt e e bt esab et e bt e s bt e e bt e s beeeneesabaeenneesanes 41
Figure 39 "See all lists - SEQUENCE dIagram’ ........co ittt ettt e b e s bt e b e s b et e bt e s b e e e bt e s be e e bt e e be e e st e eabaeenneesanes 42
Figure 40 "Add item t0 list - SEQUENCE dI@Zram ........eii et e et e et e e e st e e e e tte e e seaseeeesataeeeasssaeesssaeeeasseeeesssseessnseaeesnsseeannes 43
Figure 41 "See a list - SEQUENCE QIaBram .. .. ..o ittt ettt e rb e e bt e b e e s bt e bt e s b et e bt e e b et e bt e s bee e bt e s bee e bt e sabaeenneesanes 44
Figure 42 "Delete an item - SEQUENCE QHaBram " .......co ittt ettt et s bttt e s bt e bt e s b et e bt e sab e e e bt e s be e e bt e s bee e st e sabaeenneesanes 45
Figure 43 "Delete list - SEQUENCE dI@BIam" ... .iiiiiiie ettt e s e e e et e e s tae e e e sabaeeeetteeesssaeeesstaeeeesssaeesansseseassseseansssesesnsseeasnsseeannes 46
Figure 44 "Not understanding - SEQUENCE dIagram®™ ..o ittt ettt et e sb e s bt e e bt e sab e e e bt e s b et e bt e s beeenee s baeenneeeanes 47

6| Theodora Tataru
Design Document



INTRODUCTION

Pixel Virtual Assistant is a smart speaker encapsulated into a mirror dedicated for people with hearing deficiency and people with
low computer skills. The smart speaker displays all the answers required by the user on the mirror surface, simultaneously with their

narration.
The device is based on Raspberry Pi and compatible hardware modules, Python3, and other libraries.

This document aims to provide the system's hardware and software architecture, including screens flow, system flow, class

diagrams, and sequence diagrams, as detailed as possible.
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SYSTEM ARCHITECTURE

User

Display Microphone Camera Speaker GPS Module

Sensors

—POWer supply:

Ra;pberry Pi

|
I '-I- (a = RaspbianQ§

python' O python’
2\’ Index P co (K’ Index

Speech
gTTS Python OpenCV Recognition

Figure 1 "System architecture."
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The system is designed as seen in Figure 2.

The hardware components illustrated in Figure 2 are detailed in the Hardware Architecture section that follows.

The code and functions implemented using the modules shown in Figure 02 are described in the System Design section, where the
primary use case diagram, multiple sequence diagrams, system flow diagram, and the class diagram are provided.
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HARDWARE ARCHITECTURE

Legend

Temperature and humidity sensor

((( ’ Speaker
@ Microphone

DD Camera

Power supply

Frame Display OUTPUT—Text

Raspberry Pi

GPS Module

iNPUT. }

INPUT.

OUTPUT.

Figure 2 "Hardware architecture."

This diagram (Figure 3) is a schematic showing how the hardware components integrate into the frame. Later in this section, the
frame crafting and hardware layout within the frame are detailed.

All the hardware described later in this section was detailed in detail in the “Research Document”.
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RASPBERRY PI

The version of Raspberry Pi chose is model 4 B with the following accessories (Electronics, 2019)

e 4GB of RAM

e 1.5 GHz quad-core Arm Cortex
e VideoCore VI graphics

e True Gigabit Ethernet

e 2USBs3.0

e 2USBs2.0

e 2 Micro HDMI
e 1USBC

e  4kp60 HEVC decode

Other models of Raspberry Pi can be used for this project, but OpenCV
Choice of RAM

running time can impact the user’s experience, as the library needs at
least 1GB of RAM to run.

More powerful
processor

GIGABIT
ETHERNET

MICRO HDMI PORTS UsB 3
Supporting 2 x 4K displays USB 2

Figure 3 "Raspberry Pi 4"
Source: (Serasinghe, 2020)

MIRROR

The mirror used is a two-way acrylic mirror, which allows light to pass from one side only.
The acrylic mirror chosen for the project is an acrylic sheet placed into the frame and under which the LCD display is hidden.

The bright colors of the display that rest on the mirror's inner
side can pass through the mirror surface, giving the user the
illusion that the text appears on the mirror's surface.

At the same time, the users of the device can see their
reflection in the mirror.

The acrylic sheet can be replaced with a two-way mirror sticker
on a standard glass or plastic, but the mirror aspect won’t look

as natural.

Figure 4 "Acrylic mirror"
Source: (Amazon, 2020)
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DISPLAY

A 10.1-inch display compatible with Raspberry Pi 4 is used for the project. This display hides under the two-way acrylic mirror.

Figure 5 "Display"
Source: (Amazon, 2020)

Other displays can be used as long as there are compatible with
the Raspberry Pi.

When choosing the display, measurements need to be taken to
ensure that the screen fits under the two-way acrylic mirror.
Another important reason for choosing this type of display is
represented by the possibility of attaching the Raspberry Pi on its
back; therefore, it is secure, offers the opportunity of saving space
when creating the project, and delivers a tidy finite product.

The Raspberry Pi is attached to the back of the screen, and it can
be powered by the display; therefore, it eliminates the need to
use multiple power cables.

CAMERA

The camera used to implement the virtual assistant is a 5 MP camera with infrared. The camera was chosen as it has excellent night

Figure 6 "Camera"
Source: (Amazon, 2021)

vision, allowing the users to use the device in poor lighting conditions. The camera can
be changed with any camera compatible with the Raspberry Pi, but its impact on the
virtual assistant may vary depending on the camera's abilities and its quality (Amazon,

Longruner Raspberry Pi Camera Module automatically switches from day to night vision
for a better and clear image during the day and night. It also provides adjustable focus.
This Camera Module is a custom-design easy plug-and-play for Raspberry Pi. It plugs into
one of the two small sockets on the board's upper surface to connect to the Raspberry
Pi. This ribbon cable links and powers the camera module to the Raspberry Pi (Amazon,
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MICROPHONE

Gyvazla USB microphone was chosen for this project. This microphone cancels the noise and isolates the main sound source.
3 (Amazon, 2021)

Using a USB connector, the plug-and-play design provides a smooth connection with the Raspberry Pi
without installing any software. Gyvazla USB microphone offers a comprehensive frequency response
for acute and transparent sound. (Amazon, 2021)

This project does not require any particular microphone. There are multiple choices that the
developer can choose from. Still, several aspects need to be considered when choosing a
microphone, such as noise cancellation, cable’s length, microphone size, drivers required, and the
port supported by the Raspberry Pi.

The Raspberry Pi used for this project does not have a JACK port (a converter is needed if the
microphone has a JACK input). The microphone needs a cable long enough to allow the microphone
to be installed into the front of the frame. If the microphone is positioned inside the frame, capturing
the user’s voice might be impossible or hard to intercept.

Figure 7 "USB Microphone"
Source: (Amazon, 2021)

SPEAKER

The speakers used for this project, IBest WM8960 HI-FI Hat Audio Module compatible with the Raspberry Pi 4, were chosen for
multiple reasons, such as low power consumption, dual-channel speaker interface,
directly drives speakers, and size (which is an essential quality as the speakers need
to be integrated into the wooden frame) (Amazon, 2021).

The audio module is equipped with a card Hat that can be connected with the
Raspberry Pi through the GPIO pins; however, the display board is fitted with an 12S
port, allowing the speakers to be connected directly to the screen board without
using the hat.

Figure 8 "Audio module speakers" Other speakers may be used for this project, but voltage, size, and clarity must be
Source: (Amazon, 2021) considered.

TEMPERATURE/HUMIDITY SENSOR

The temperature and humidity sensor represents an additional functionality for this project, informing its users about the
temperature and humidity detected in the room where the device is installed.

The sensor has a temperature range from -40 to 80 degrees Celsius with an accuracy
of +- 0,5 degrees. The humidity ranges from 0 to 100, providing an accuracy of +- 2%.
(Amazon, 2021)

HALJIA DHT22 AM2302 is equipped with a hole for fastening screw; therefore is easy
to install and attached to the frame used for this project.

There are a variety of related sensors available with the same functionalities required
for this project. When selecting a sensor, factors such as ease of installation, size, and
accuracy must be considered.

Figure 9 "Temperature and Humidity Sensor"
Source: (Amazon, 2021)
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GSM/GPRS/GNSS HAT

The GPS module chosen for this project is Waveshare Raspberry Pi GSM/GPRS/GNSS Bluetooth Hat with low power consumption.

The module supports text messages and phone calls which are essential key features for this project. GPS, COMPAS, Glonass, LBS
base station positioning, and omni-positioning are all supported and available with the GPS module. The module also offers the
possibility of Bluetooth connection, functionality not used in this project. (Amazon, 2021)

LVH SSNO/SUJID/NSD

R ©

Figure 10 "GSM/GPRS/GNSS Module"
Source: (Amazon, 2021)

The GSM/GPRS/GNSS Module is equipped with a SIM slot, a GPS antenna,
and a GSM antenna allowing the developer to create functionalities like “Call
location”, “Send SOS”, “Get weather “. When the board is turned off, a
CR1220 battery is needed to measure the passage of time. This battery will
keep the real-time clock (RTC) running for up to 3 years.

The GPS Hat can be connected with the Raspberry Pi via the USB or the UART
interface. For this project, the USB interface was the best match, as if the hat
was placed over the Raspberry Pi, it would cover the GPIO pins, and some
pins are reserved for the cooling fans.

Multiple GSM/GPRS/GNSS can be chosen for this project, but the code
implemented for this hat might need to be altered to benefit from all the
functionalities that the hat provides.

A SIM card needs to be inserted into the hat as several skills for this project
directly benefit from the GSM and GPRS functionalities.

Note:
To perform a call using this hat, a set of headphones with a microphone is
needed, with a Jack plug.

COOLING FAN

The Raspberry Pi, encased in the frame, having connected to the board all the other components have begun to transmit high-

Parameters:

Number of revolutions: 13200RPM
Rated voltage: DC5V

Working voltage: 3.0-5.8V
Current: 0.18A

Air volume: 5m3/h

Noise: 18 dB

DC BRUSHLESS FAN

MODEL : LD3007MS

DCS5v==== 0.20A

sy

Figure 11 "Cooling fan"
Source: (Amazon, 2021)

temperature signals, warning the developer that the temperature has exceeded
the safe limits.

Therefore Makerfire Raspberry Pi Fan has been chosen to enable and maintain a
safe level of the board temperature. The cooling fan reduced the Raspberry Pi
temperature readings from over 80C degrees to around 50C degrees. A second fan
was connected to the Raspberry Pi and positioned where the camera is set. This
area represented a risk giving the fact that the camera is situated close to the
wooden frame.

These fans provide a quiet and safe environment, cooling the Raspberry Pi and
extending its working life. The Makerfire Raspberry Pi Fan offers a unique terminal
interface (“One-to-Two” interface) where the developer can choose which
voltage to use 3.3V or 5V.

The variety of cooling fans compatible with Raspberry Pi is enormous. These
particular fans were chosen as they are powerful, small, and quiet.
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FRAME

The frame encapsulates and hides all the hardware used to implement “Pixel” Virtual Assistant. A critical factor in choosing the size
' EHOTi ‘ : of the frame is represented by the two-way
acrylic mirror ordered from Amazon with the
dimension of an A4 (29.7cm/21cm); Therefore,
the frame used for this project comes with the
following dimensions:

e length=34cm

e Height=25.5cm

o Width=7cm

A local carpenter manually crafted the frame,
considering the difficulty of crafting wood for
someone who is not a professional wood
crafter. On the idea of creating stability and
security for the two-way acrylic mirror and
display, four wood laths were provided as an
addition to the frame.

Figure 12 "Wooden frame"
Source: Theodora Tataru, 2021

For the input and output devices such as
camera, microphone speaker, and temperature
sensors it was required multiple wood crafting
tools such as drill machine, different types of
saw blades, measuring tape, and other tools, as
seen in Figure 14.

Figure 13 "Wood crafting tools"

Source: Theodora Tataru, 2021
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CRAFTING PROCESS

Before Before

Crafted area
for microphone

Wood crafted area
camera and its lens

Crafted area for

After > speakers
After

Microphone

» Speakers

Figure 14 "Crafting process 2"

Figure 15 "Crafting process 1"
Source: Theodora Tataru, 2021

Source: Theodora Tataru, 2021

Figure 15 and Figure 16 showcase how the process of crafting wood was performed to enable the frame to host the necessary input
and output devices. Both figures present the frame state “Before” and “After” the wood was crafted.

The process of incorporating the camera and its infrared lens into the frame is shown in Figure 16. The “Before” section in this figure
reveals the frame in the early stage of crafting. However, in the “After” section of Figure 16, it can be observed how the camera and
the infrared lens have been attached to the frame.

In the “Before” segment of Figure 15, it can be seen the initial stage of the frame, with the necessary dimensions for wholes marked
on the wood. These markings match the places where specific input or output hardware components will rest inside the frame. In
the “After” segment, within the same figure, the wooden frame's final stage can be seen, with all the hardware components resting
inside.
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COMPLETE FRAME
The complete frame of “Pixel, Virtual Assistant” as shown in Figure 15 and Figure 16, includes all hardware components required to

achieve full functionality.

Figure 16 "Front view of the frame"
Source: Theodora Tataru, 2021

The front of the frame represented in Figure 17 displays the use of Raspberry Pi key modules, such as:

e the camera, positioned on the upper side of the frame
e the microphone, found on the lower side, has the same colour as the frame camouflaging it in the design
e the speakers, installed on the lower side underneath the frame

As seen in Figure 17, the two-way acrylic mirror is encapsulated in the middle of the frame. The mirror is displaying on its surface all
information transmitted by the screen, which is positioned directly behind the acrylic mirror.
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Below, Figure 18 displays the layout of the Raspberry Pi modules inside the frame. Some components are equipped with long cables;
therefore, the extra lent of cable that is not needed must be tied to allow airflow and not interfere with the rest of the components.

The Raspberry Pi rests on the display’s back, and the screen rests under the two-way mirror, facing the acrylic.

Camera

GPSIGSM Module

Raspberry Pi

Cooling Fans

Display
adapter board

Microphone

Speakers

Figure 17 "Back view of the frame"
Source: Theodora Tataru, 2021

The sensor, speaker, camera, and microphone are placed under the wooden frame, with the necessary templates cut out from the
frame to allow the hardware to acquire a clear input and provide a good output.

Figure 18 presents a schema that describes where each hardware piece rests.
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USER INTERFACE

The user interface is designed very simple, with a black background and white text.

Because black does not reflect light, it was selected as the background color of the interface; therefore, the screen cannot be seen
through the two-way mirror. In contrast, most text displayed is white, as this color reflects the most light from all the color
spectrum. The result of all these choices is that the text passes through the two-way mirror, giving the illusion that the text appears
on the mirror surface.

The interface reflects a minimalistic style. The project's objective is to deliver the requested information to the user via the two-way
mirror without agglomerating the mirror surface.

The display is on standby until a user steps in front of the mirror, and the camera detects a face. As the user interacts with the
device, all the information and the virtual assistant's responses are displayed on the mirror surface. When the user decides to step
away from the mirror, the device will enter standby mode after a certain period of time.
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SCREENS

REQUEST SCREEN

The interface that is displayed to the user most often can be observed in Figure19. When the user initiates an interaction (stands in
front of the mirror), the screen lights up and displays in real-time what the virtual assistant narrates.

The field “Clock” is updated in real-time without being requested by the user.

The field marked as “Virtual Assistant response” is updated every time the virtual assistant delivers a response to the user’s
request.

“Virtual Assistant Status” reflects the virtual assistant's state: listening, processing, starting, answering, and calling.

And lastly, but not least important, the “Notification Panel” displays notifications related to the user or the environment, such as
reminders that can be useful to the user but not critically essential.

Clock HH:MM:SS AM/PM Virtual Assistant Status

(Listening..., Processing... etc)

Responding to: (what the virtual assistant understood)

Virtual Assistant Response:

The virtual assistant's response
to the user's query

Figure 18 "Main screen"
Source: Theodora Tataru, 2021
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STANDBY SCREEN

As seen in Figure20, only the black background with the current time is present on the screen when the device is on standby. Once
the camera detects a face, the device awakes the virtual assistant, and the “Main screen” is displayed.

The device enters into standby mode after the user leaves or steps away from the mirror.

Clock HH:MM:SS AM/IPM

Figure 19 "Standby Screen"
Source: Theodora Tataru, 2021
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SCREENS FLOW

The screen flow activity between the “Main Screen” and “Standby Screen” is presented in Figure 21.

The device shows the "Standby Screen" when the user moves away from the mirror and the "Main Screen" when the user moves in
front of the mirror.

Main Screen
Clock HH:MM:SS AM/PM Virtual Assistant Status

(Listening..., Processing... etc)

Responding to: (what the virtual assistant understood)

Virtual Assistant Response:

_ The virtual assistant's response
l to the user's query

Standby Screen
Clock HH:MM:SS AM/PM

The user steps in front of the mirror
Joanw ayy wouy Aeme saob 1asn ayl

L

Figure 20 "Flow screen"
Source: Theodora Tataru, 2021
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SYSTEM DESIGN

In this chapter, the system design and system flow chart are detailed. The main functionalities diagram is also provided, but the
“Functionality Document” needs to be accessed for the explicit description of the use cases.
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SYSTEM FLOW CHART

User in front of the
mirror

» Facial Detection

Y

Start Virtual
Assistant

No—,
Is the
»¢ user in front of the
mirror? =]
Yes
Query from user © No
Yes
Is the
Yes keyword in the Y
?
l query Wait 20
seconds
Inform the user
Process query it needs to
T register to
Y access this skill
Y
D_oes the query Is the
require the user to be user in front of the
No registered? Yis mirror?
l No
Display the answer to Is the user
a—Yes. .
the query registered?
Speak the answers to
| SR

the query

[ Goesin \ _ .
\  standby |

Figure 21 "System flow chart"
Source: Theodora Tataru, 2021

24| Theodora Tataru

Design Document



Member

Figure 22 "Main use case"

Source: Theodora Tataru, 2021

MAIN USE CASE DIAGRAM

Pixel Virtual Assistant - Device

Initiate Interraction

—

w\‘\\\\ H""m_‘k
W Get Weather
N\\\\ b \\
PR \
'Ii-'l'l“\\'-. \\ ~
TR
ﬂu\,\.\\ 5 b
it N
A
n'.'ll""\\ N Get Date
y A
[LARA R T
mﬂ‘\\,‘\ oy
1:::;‘ wi Y GetCovid19 Stats
[
TR
Tl b \ Y
1 -
1111:11"1 W Get Definition
I
pyvt
Wiy \
lullllll IL\\'I v
u |I1I|\" 11 y v (_Get Location Details
1
pit \1
i W
“'nu\u \ Call Location
i
w ! \
I I} 1 i .
iy
1t \ \
Pt t
At 115 \
TR
TRRRY
vty
it
it
et
AR

il
i
"
1R
Ve
Wi
|

\

\
CRUD S0OS Contact
|

|
1

|
|

Restore Backup

Register
| R
s T

OpenCWV

gTTs

STT

GPS/GSM
Module

Cloud

Storage

25| Theodora Tataru

Design

Document




CLASS DIAGRAM

Coordinator

userstring
delay-float
timeFaceFound:float
faceFound:baciean
runCamera:boolean
cameraStopped:boolean
answer:string
virtualAssistantStatus:string
understanding:string
cameraRunning:boolean
Alstrated:boolean
initiatedOnce:boolean

start()

1

1

Camera

Display

Virtual Assistant

Communication

start{user str, faceFound-bool, timeF aceF ound-float, delayfloat, unCamera:booly
idle(timeFaceF ound)float

root: TKinterface
response:string
virtualAssistantStatus:sting
understanding:string
time1:string

time2:string

clock_labellabel
Al_processing_message:string
Al_pracessing_label:label

name

confirm_send_SOS(response, Alstatus, user_is_registered, user_has_SOS_contacl)

Register

take_pictures(name, response)
train(name, response)

user_exists{user, res

gel_name(Alstatus, response, understanding, user)

reigstration_dialog(pictura_number, name, len_images, response)

Figure 23 "Class Diagram"

Source: Theodora Tataru, 2021

_textstring
understanding_label label
greeting_text:sling
Al_Message_label:label
updateTime()
displayResponse()
displayVirtualAssistantStatus()
def displayVirtualAssistantU nderstanding()
close()

«interfacan
Skill

status:dictionary
GPS communication

start{user:str, response:str, Alstatus:str,

clean_object(obj:object)
listening(AlS atus:str) string
listen_decision(AlStatus:str) string
speak(textstr)

playAudioF lle()

send_SMS(sender:str, receiver:str, message:str)
check_received_SMS()
get_lacation():dictionary

call(umber:string)

start_t

call_ongoing(:boolean

1

User

name:string

1

get_user{usersir)string

user_has_SOS,_t

is_user_registered()boalean
ol

GSMHat
EarthRadius
:string
regexGetAllValues:string

timeoutSerial:int
int

prepare(*argv)

timeoutGPSinactive:int
cSMSwaittime:i
cGPRSstatusWaittime:int

start_GPS(command:st)
__connect()
—dsconnect()
__startWorking()

_ )

__sendToHat(siring)
—pressPowerkey()

SMS_available()

SMS_read()

SMS write(NumberReceiver, Message)
Call{Number, Timeout = 15)
Call_OnGaing(yboolean

Hangup()

GetActualGPS()
UrlResponse_available()
UrlRespanse_read(}

CallUrl(url)

PendingUriCalls(}
SetGPRSconnection(APN, Uisemame, Password)
__startGPSUnit()

__stantGPSsending()
__stopGPSsending()

—collectGPS Data)

ColData()

i
! 1un(‘argv)
| eror(argy)
|
|
i 0.1 SMs
| Message:sting
i Sender string
————— - Context Receiverstring
Date:string
strategy()
sirategy(Helper)
fun("argy)
$ P
alrterfaces GPS
Helper EarthRadius:int
GNSS_status sting
Fix_stalus:sting
run(argy) UTC:string
Latitude:string
Longitude siring
Alttude:sting
Speed:string
N Course:string
r i 1 HDOP-string
delete_pictures get last_worg - nggzmg
GPS_satelltes:string
GNSS_satelies:string
CalculateDeltaP(Position. Positionz )

close()
__processData()
GPS_Data_List()
__restartProcedure()
—waitForUrlock()
__worke(Thread()
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ABSTRACT SKILL CLASS DIAGRAM

Time Help

Covid19

Thank_you

Definition

general_help(userstr)
register_help(user:str}
location_help(user.str)
covid_help{user:str)
weather_help(user:str)
S0S_help{usersir)
list_help(userstr)

N

List

name:stiing

run_create_| : Y
create_listinamersir, Alstatus str, status:dict, response 'str, name_i
list_existsilists:dict, name_of list:str)

run_delete_list{Alstatus sir, response:str, status:dict, understanding:str)

delele_list(Alstatus sir, response:sir, name_list:sir, status:dict, name:sir)

sir)

request:str)

run_remove_item_from sir, status:dict,

name:str, the_list:str, item_to_add:str, response:str)

delete_item_from_list{Alstatus:str, SIUS:SLr,

run_add_ilem_{o_list(Alstatus str, response:str, status dict, understanding:str, request sir)
add_item_to_list(Alstatus:sr, status:dict, name:str, the_list:st, item_to_add:str)
see_all_lists(Alstatus str, status:dict, rasponse:str)

run_see_list{Alstatus:str, response:str, status:dict, request:str, understanding:str)
see_list{Alstatus:str, response:str, the_list:str, status:dict, name:str)

Emergency

name:sting

confim_send_SOS(response:str, Alstatus:str, user_is_registered:bool, user_has_SOS_contact boal)

«Abstracts
Skill
Location
prepare("argv) -
run(*argv)
error(*argy) X connobject,
Send_S08
name:string
T run_add_ . slalus:dict, user_is_registered:bool)
get_ : i )
get_phone_number(response:str, Alstatus sir, name:str, understanding st}
send_sms_lo_new_ name:str,
save_contaci{ name:str, number:str, name_user:str)
Register
take_pictures(name:str, response:str)
i train(name-str, response:str
H user_exists(name sir, response siry
| get_r user:str)
| registration_diaglog(picture_number:int, name:str, len_images:int, response)
1
1
/
H \
\
! \
not_understanding Weather Greeting Date

Figure 24 "Abstract skill class diagram"
Source: Theodora Tataru, 2021
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STRATEGY PATTERN — HELPER CLASS

Context

_strategyHelper

strategy():Helper
strategy(operator:Helper)
run{*argv)

create_pickle_files

delete_pictures

folder_exists

get last_word

«Interface»
Helper

o

run(*argv):str.int,bool,float

nice_formatted_long_text

splitter{numberOfWords:int.longString:str)

substring_after

remove_words

get_request

remove_polite_words

word_before

word_after

Figure 25 "Strategy pattern — helper”
Source: Theodora Tataru, 2021

28| Theodora Tataru

Design Document



SEQUENCE DIAGRAMS

This section of the document presents the diagrams corresponding with the detailed use cases from the "Functional Specification

Document", (starting at 23). The detailed use cases for this diagram can be found from page 24 onwards in the "Functional

Specification Document".

! Before proceeding to diagrams, an important note must be read:

NOTE:

The following process are running in parallel, being controlled by the main process “Coordinator ”:

Camera process
Virtual_assistant
Display

These processes, are sharing in between the following variables:

user:str
delay:float
timeFaceFound:float
faceFound:boolean
runCamera:boolean

cameraStopped:boolean

answer:str
understanding:str
virtualAssistantStatus:str
cameraRunning:boolean
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INITIATE INTERACTION AND START THE SYSTEM

start()
E—

delay =0

N

user = "strange

faceFound = False
runCamera = True

cameraStopped = False

timeFaceFound = time.time()

T
v
L star
I

answer = "

| i
[ 5 understanding =

; cameraRunning = True
i virtualAssistantStatus = ="

faceFound, timeFaceFound. delay. runCamera)
o camn |

RS S

5 |delay = idlet{timeFaceFound)

g updateTime

ey displayResponse()

i
I__|displayVirtualAssistantUnde rstanding ()

lart(user, answer, vi meraRunning) Virtual_A: it
T n
! | AlStarted = True |
initiatedOnce = True answer, H
. il L
i : i
'
GP start_GPS() =
]
I
o %58} 0.2 seconca ) |
\nile runCamera == true .o |
i
i

create()

greeting =prepare()

run(greeting)

while True ]

H 5 understanding =

request

mfeuuest = listening(Alstatus:str)

ALT
if cameraRunning

alue == False and cameraStopped.value == False )

i runCamera = False

5 cameraStopped = True

Jaing)

S

ALT |
cameraRunning vdlue == True and

True )

;Ids!ﬂ= 1

5 runCamera = True

tart(user, faceFound, timeFaceFound, delay, runCamera)

- lcamerastopped = Faise
h

delay = idiet(timeFaceFound)

ALT !
delay. value > 20 ahd AlStarted

join(y

; answer =™

I AlStarted = False
|

5 virtualAssistantStatus = ™

5 understanding ="

R A e e

XAAAVL“““ -

ALT
faceFound value and not AlStarted and Imﬁsgdorue)

I
| starjus

1 GPS = create()

| ~{apsc i
i GPS.start GPSO)

L —

createl)

prepare()

i
I
H greeting =
b
1
T
H

whils True J

! i request = listening(Alstatus:stry

';l understanding = request
v

response = greeting

SN

spesk(respanse)

>

Figure 26 "Initiate interaction - sequence diagram"

response = greeting

spesk(response)
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REQUEST HELP

Virtual_Assistant

ALT |
if "pixel" in request and "help” in request
|

create()

run(subject:str, Alstatus:str, status:dict,

subject = prepare{Alstatus:str, status:dict, request:strb

|
Alstatus = status['process"]

| :remove_polite_words:Helper |

request = runfrequest:str) DJ

X

create()

help = run(request:str, delimiter:str)

:word_after:Helper

N

response:str, user:str)

¢
X

AT |

if subjept ==""
[
! general_help(user:str)
|

elif "welﬁher" in subject J
|
weather_help(user:str)

elif "cmi'\d“ in subjectJ
| covid_help{user:str)

elif "regjistef‘ in subject or "sign up" in subject)

|
! register_help(user:str)

elif "\Dc;emon" in subject or "address" in subjeci)

|
location_helpiuser.str)
h

elif "sod" in subject or "emergency” in subjec:t)
t

| SOS_help({user:str)

alif in subject

|
list_help(userstr)
T
|
! Alstatus = status["answer"]

response = help

:<]’_—| speak(help)

Figure 27 "Request help — sequence diagram"

X
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REQUEST TIME

Mirtual _Assistant

ALT
if "pixel

in request and "time" in request)

create
0 Time:Skill

time = prepareAlstatus:str, status:dict) )

|
Alstatus = status['process']
| timeMNow = datetime.now().stritime("%1:%M %p™)

run(time:str, Alstatus:str, response:str, status:dict) DJ
|

| Alstatus = status['answer"]

| response = time
! speak(time)

X

Figure 28 "Request time - sequence diagram"
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REQUEST DATE

Mirtual _Assistant

ALT

if "pixel" in request and "date" in request)

create
0 Date:Skill

date = prepare(Alstatus:str, status:dict) s

|
Alstatus = status['process']
|

date = datetime.now().stritime("%A %d %B %Y™)

run(date:str, Alstatus:str, response:str, status:dict) DJ
|

| Alstatus = status["answer")

| response = date

! speak(date)

X

Figure 29 "Request date - sequence diagram"
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REQUEST COVID-19 STATISTICS

Mirtual Assistant

ALT

if "pixel" in request and "covid" in request)

create
0 :Covid19:Skill

country = prepare(request:str, Alstatus:str, stEltus:l:ﬁil:‘tlr)>I|

|
Alstatus = status["process"]

| sword_after:Hel er‘
I

country = run(request:str, delimiter:str) i
run(country:str, response:str, status:dict, Alstatus:str)g |
create(source="worldmeters") -
DI Covid ‘

results = get_status_by country _name(country)

I Alstatus = status["answer"] >|<
response = results

| speak(results)

X

Figure 30 "Request Covid19 stats - sequence diagram"
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REQUEST DEFINITION

Mirtual _Assistant

ALT
if "pixe

in request and "define" in request or "definition"” in request or "tell me about" in request)

create()

definition = prepare(self, Alstatus:str, request:str, status:dictb
|

Alstatus = status["process"]

create()

D‘:remove polite_words:Helper

request = run(request:str)

>
X

‘ :word_after:Helper

ALT |
if "define” in request

word = run(request:str, "define")

ALT !
if "definition” in request

word = run(request:str, "definition")

ALT |
if "tell, me about” in request
|

word = run(request:str, "tell me abou")

><__RZ_____RZ_____§Z_____

run(self, response:str, Alstatus:str, definition:str, status:dict)wl

definition = summary(word, sentences=1, auto_suggest=False) :wikipedia

X

definition = run{definition) DI :nice_formatted long_text:Helper

! Alstatus = status["answer"]

X

response = definition

speak(definition)

X

|
|
T
I
|
|
I
|
|
L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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|
|

Figure 31 "Request definition - sequence diagram"
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REQUEST WEATHER

GPS :Communication
Mirtual _Assistant

ALT

|
|
T

if " p\xe\l in request and "weather" in request or "temperature” in request)

create()

city = prepare(Alstatus:str, status:list, request:str, GPS:Connection) [

Alstatus = status["process"]

create() D|remove polite_words:Helper

city = run(request:str) wl

X

creale
0 -] word_after:Helper

city = run(request:str, delimitenstrb}
|

X

ALT |
if city is empty

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| city = get_location()

l >
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|

run{country, response, status, Alstatus) [ﬂ

| link = json.load(API) + city

create() get _request:Helper
details = run(link) >

X

Alstatus = status["answer"]

! response = details

speak(details)

X

Figure 32 "Request weather - sequence diagram"
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REQUEST LOCATION

GPS:Communication

ALT
if "p\xe\l" in request and "open" in request or "opening hour" in request or "address" in request or "where" in request or "call" in request)

create()

location = prepare(request:str)

:Location I

run{Alstatus:str, location:str, response:str, status:dict, GPS:object, call:bool) |

>

create() ﬂ :remove_polite_words:Helper |

request = run(request:str) DJ
|

X

create() ﬂ sremove_words:Helper
T

reguest = run(requeststr, D:
words:list) |
|

X

| link = json.load(json.file) + location

create()
get_request:Helper
details = run(link)
D
|
|
Alstatus = status["call"] ><

response = details

speak(details)

_E e ________MSF

ALT |

|
if call =f True
]
|
|
| call{details[phone'])

| hang_up = False

IDE
while hang_up == false

hang_up = call_ongoing()

X

Figure 33 "Location request - sequence diagram"
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REQUEST TO CREATE AN SOS CONTACT

irtual_Assistant

ALT
if "pixel

inrequest and "sos" in request or "emergency” in request and not "send" in request)

create(user)

name = get user(user:str)

user_is_registered = is_user_registered()

create(name)!

|
run_add_contact{response:str, Alstah..ls:lhtr,GPS:D bject, understanding:str,

:808:8kill

status:dict, user_is_n?g\ stered:bool)

| user_name = name

|
by
|
: name = get_name(self, response:str,
I

Alstatus:str, understanding:str)

ALT |
if name i§ not empty

number = get_phone_number(self, response:str,
Alstatus:str, name:str, understanding:str)

]

AT
if number is not empty

[
! Alstatus = status["process"]
|

I send_sms(user_name, number, message)
|

save_contact{name:str, number:str, name_user:str

X

Figure 34 "Create SOS contact - sequence diagram"
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REQUEST TO SEND AN SOS

Mirtual _Assistant GPS:Communication

ALT
if "pixel in request and "send" in request and "sos" in request or "emergency” in request)

create(user)

name = get_user(user:str)

user is registered = is_user registered() [ﬁl
|
create(usar) - -
T :Emergency:Skill
user is registered = is_user registered() D:

user_has_S0S_contact = user_has_S0S_contact() DJ

|
run(response:str, Alstatus:str, conn:object, status:dict) user_is_registered:bool, user_has SOS_contact:bool)
|

SV

answer = confirm_send_SOS(response:str,
Alstatus:str, user_is_registered:bool,
user_has_S0OS_contact:bool)

1

ALT !
if "cancel" not in answer

|
contact = pickle.load(name)
full_address = get_location()

X

full_address = send_SMS(contact['name’],
contact[ number], full_address)

|
! confirmation = some message

|

Alstatus = status["answer"]
| response = confirmnation
! speak(confirmation)

call(112)

X

|
|
T
b
|
|
|
i
|
|
L
|
|
|
|
|
I
|
i
L
|
|
|
|
|
|
|
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Figure 35 "Request send SOS - sequence diagram"
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REQUEST REGISTRATION

Virtuwal _Assistant

T

ALT

if "pier:" in request and "register” in request or "sign up” in request)
I

createl)

‘Reaqister:Skill

|
Alstatus = status["process”]

I

I

I

I ebe = ron - . .

| exists = register.user_exists(user:str, response:str) I
I

I

I

|

ALTI
if exists == False

name = get_name(self, Alstatus:str, response:str,
understanding:str, user:str)

confirm = prepare(name:str)

AUT
if donfirm == True

runiAlstatus:str, cameraRunning:bool, name:str,
response:str, status:dict):

SRV, A V A

Alstatus = status["process"]
| cameraRunning = False
' take_pictures(name:str, response:str)

train(name:str, response:str)

| cameraRunning = True

create() -

DI delete_pictures(;Helper |

T

run{name::str)

™

|

create() - -
chreate pickle fllesﬂ:HeIDer|

T

X

|
[
|
|
|
|
|
|
|
|
|
|
|
|
|
| |

| |

| I

| |

| |

| I

| |

| |

| |

| |

| |

| |

| |

| | run{name::str)

| | [ﬂ
| |

| |

| |

T T

| |

| |

| |

| |

| |

| |

| |

|

|

X

Figure 36 "Request registration - sequence diagram"
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REQUEST CREATE LIST

Mirtual _Assistant

ALT
if "pixel

in request and "list" in request and "create" in request)

create(user)

i

name = get_user(user:str)

user_is_reqgistered = is_user_registered()

create(name)

|
|
T
b
|
I
|
|
|
L
|
|
|
|
|
|
|

o[ |

ALT

if us{er_m_reglstered == True)

NN

run_create_list{response:str, Alstatus:str, understanding:str, status:dict)

=
Alstatus.value = status['process’)

|
EQ_—I confirm =""

Loop !
while "cancel" r’luotin reqguest or "yes" not in request or "right" not in c:Dnﬁrm)

| name_list = listen_decision(Alstatus:str)

i create()
| remove_words:Helper
I name_list = run{name_list) >

|

| Alstatus = status["answer"] |

|

! response = name_list }
speak(name_list) ><

confirm = listen_decision(Alstatus:str)

ALT |
if "yes" or "right in confirm

| create_|ist(self, name:str, Alstatus:str, status:dict,
responsestr, name_list:str)

Figure 37 "Create a list - sequence diagram"

X
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REQUEST SEE ALL LISTS

Mirtual_Assistant

|
|
ALT |

if "pixel’ in request and "list" in request and "lists" in request or "all" in request

J

name = get_user(user:str)

e AT

create(name)

|
|
I
|
|
1
|
| user_is_registered = is_user_registered()
|
|
|
|
I
|

ALT|
if user_is_registered == True

M N

see_all_lists(self, Alstatus:str, ET.EID..ISIFd\CL responsecstr)

[
l
|

>

|
Alstatus.value = status[ process’]
|

ALT |

us.pa{h.gaswze(pmh) =0

speak(response)

lists = picle.load(lists)

|
‘ response = name + " you do not have any lists at the moment.”

LaOP
for list in lists

answer = answer + list

|
‘ Alstatus.value = status['answer']

response = answer

speak{response)

Figure 38 "See all lists - sequence diagram"

X
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REQUEST ADD NEW ITEM TO LIST

|
|
T
ALT
if "pixel” in request and "list" in request and "lists" in request or "all" in request
]
I create(user)
|
: name = get user{user:str) ~
| . . |
| user_is_registered = is_user_registered() {#
I
|
|
I create(name) :List-Skill:
|
AL |
if uger_is_registered == True |

>

|
Alstatus.value = status['process’]
| create()

run_add_item_to_list{Alstatus:str, response:str, statug:dict, understanding:str, request:str)

word_after:Helper

ALT |
if "add inlrequest”

| item_to_add = run{request, "add")

-

><___3.7__

word_before:Helper

the_list = run{request, "list") >

| |
|
Alstatus value = status['answer’] ><

| response = name + the_list + item_to_add

! speak(response)

confirm = virtual_assistant.listen_decision(Alstatus)

ALT i
if "right" inlconfirm or "yes" in confirm:
T

added = add_item_to_list{Alstatus:str, status:dict. name:str, the_list:str, item_to_add:str)
|
ALT |
if added

True

t‘f\lslatus.\falue = status['answer']
! respomse = the_list + item_to_add
speak(response)
see_list{Alstatus:str, response:str, the_list:str, status:dict, name:str))
F——pm——mmmm -
F;I response = "List does not exist, would you like to create it?"
speak(response)

| confirm = virtual_assistant.listen_decision(Alstatus)

ALT
if "yes" in response or "right" in response

t‘ create_list(name:str, Alstatus:str, status:str, respons:str, the_liststr)

add item_to_list(Alstatus:str, status:dict, name:str, the_list:str, item_to_add:str)
:q_—IAlslatus,value = status['answer']
! response = "The "+ item_to_add + " was added to the " + the_list + " list.”

speak(response)

|
|
|
|
|
T
|
|
)
5
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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|
|
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|
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|
t
T
|
|
|
|

X X
Figure 39 "Add item to list - sequence diagram"
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REQUEST SHOW A LIST

Mirtual_Assistant

|
|
ALT |
if "pixel in request and "list" in request and "my" in request or "show" in request or "see" in request
|
I create(user)
|
I name = get_user(user:str) >
| |
| user_is_registered = is_user_registered() |
| By
| |
| |
I create(name) I
| |
ALT) :
if uper_is_reqgistered == True |

run_see_list(Alstatus:str, response:str, SlBT.USZdIE:d, request:str, understanding:str)

create
0 word_before:Helper

the_list = run(requeststr, "list") >

[l
I
|
g
I
|
T
|
|
|
|

|
|
|
|
LOOP [ |
while "cancel" notin conflrm!amd "yes" not in confirm and "right" not in confirm
| I
|
|
|

|
| Alstatus.value = status['answer']

y
! response = " you want to see the " + the_ligt.upper()
|

I speak(response)

|
|
confirm = listen_decision{Alstatus:str) :
|
T
|
|
|

ALT |
if "no" in confirm or "correct” in confirm
t

| response = name + ", tell me the name c:n‘tbe list again!"

the_list = listen_decision(Alstatus)

|

|

|

|

H |

! |

ALT | |
if "list" in the_list |
|

|

|

! the_list = listen_decision(Alstatus)

the_list = run(requeststr, "list") DJ
|

|
|
see_list(self, Alstatus:str, response:str, th%_list:str, status:dict, name:str)

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

: ! speak(response)
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| |

| T
! |
| I
! |
f T
1 I
! |
! |
! |
|

|
i
|
L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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t
1
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Figure 40 "See a list - sequence diagram"
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REQUEST DELETE AN ITEM FROM A LIST

rtual _Assistant

ALT
if "pixe

in regquest and "list" in request and "remove" in request or "delete” in request and "from" in request)

create(user)

name = get_user(user:str)

user_is_registered = is_user_registered()

MN

create(name)

|
|
T
i
|
|
L
|
|
L
|
|
I
|
|
|
L
|

ALT)
if uger_is_registered == True

: run_remove_item_from_list{Alstatus:str, status:dict, und

- ———-1+-———

rstanding:str, response:str, reque sT.:st‘llgI
|

! Alstatus.value = status['process’]

confirm ="
|

create()

word_after:Helper

ALT |
if "'remove"” in request |
|

| item_to_remove = run(request, "remove")

item_to_remove

create() ,.\Eurd before:Helpel

the list = run(reguest, "list")

><___5.7__

! Alstatus.value = status["answer"]
response = name + " you want to delete "
+ item_to_remove.upper() + " from the " + the_list.upper()

speak(response)
A

confirm = listen_decision(Alstatus)

ALT !
if "right” in c{:r\flrm or "yes" in confirm

|
| removed = delete_item_from_list{Alstatus:str, status:str,
name:str, the_list:str, item_to_delete:str, response:str)

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

: .

: I4‘_—|,'Mstalus,\.'alue = status['answer"]

: | response = "The "+ item_to_remove + " was deleted from the

: "+ the_list + " list."

: 1 speak(response)

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

t

T

|

|
X

! see_list{Alstatus:str, response:str, the_list:str, status:list, name:str)

| Alstatus.value = status['answer']

response = name + " | cannot find the " + the_list + " list.”

7
speak(response)
i
|
|
|
I
|
X

Figure 41 "Delete an item - sequence diagram"
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REQUEST DELETE LIST

Mirtual _Assistant

ALT
if "pixel/" in request and "list" in request and "remove" in request or "delete” in request and not "from" in request)

createuser)

name = gel_user(user:str)

user_is_registered = is_user_registered()

create(name)

I
I
T
b
I
I
I
|
I
I
L
I
I
i
I
I
I
!
I

ALT]
if uger_is_registered == True

|
|
|
J
|
T
|
|
run_delete_list{Alstatus:str, response:str, stqllus:dict, understanding:str)

Alstatus = status["process"]

1 confim =
|
h
t

LOOP |
while "cancel" not in confirm and "list" not in confirm and "yes" not in confirm and "right” not in conflrm)

T
Alstatus = status["answer"]

| response = "What is the name of the list you want to delete?"

! speak(response)

name_list = listen_decision(Alstatus:str)
create()

|
I remove_words:Helper
|

! name_list= remove(name_list, "list")

r

response = "You said " + name_list + ", right?
| speak(response)

! confirm =listen_decision{Alstatus)

>
X

ALT |
if "yes" in confirm or "right" in confirm
T

|
I delete_list(Alstatus:str, response:str, name_list:str, status:dict, name:str)

X

Figure 42 "Delete list - sequence diagram"
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NOT UNDERSTANDING REQUEST

Mirtual_Assistant

ALT

if "pixel" in request and no mathcing keyword in request)

create()

DI ‘not_understanfing: Skill

run{response:str) [ﬁl

|
response = "Hmmm, | do not know this one..."

| speak(response)

X

Figure 43 "Not understanding - sequence diagram"
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BACKUP

This project requires backup storage dedicated to backup files such as XML files used for face detection and recognition and pickle
files. These files are read and written on the device itself, but backing up these files is crucial if the device is malfunctioning and
needs to be reset.

The reading and writing processes are happening on the device, as the speed and performance are increased and do not require a
continuous internet connection. Reading and writing data directly from a database is a strong option, but for this project, the
approach implemented is to process the files on the device itself.

CLOUD STORAGE

When saving static files and media files into the cloud is required for different purposes, App Engine Cloud Storage is one of the best
and popular choices.

App Engine generates a default bucket. This bucket contains a free limit for Cloud Storage 1/0O operations as well as 5 GB of storage.
Other Cloud Storage buckets can be created, but only the default bucket offers free storage for the first 5GB.

Unfortunately, due to the time constraints for developing the software, the backup functionality was not implemented.
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CONCLUSION

This document detailed Pixel Virtual Assistant's design, a smart speaker dedicated to people with hearing deficiencies and people
with low computer skills.

The document includes the hardware and software architecture, describing in detail the system flow, hardware schema, class
diagram and sequence diagrams. Each sequence diagram is based on the detailed use case described in the “Functional Document”.
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