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Abstract

This cooperative education project has the important objective of studying
technology in near distance communication by transmitting information between each
other via high-frequency or ultrasound waves. And to create technology for near
distance communication by transmitting information between each other. To test data
over sound technology for the Innovation Lab team under Ayutthaya Capital Services
Co., Ltd. Which is a new technology for the organization in the form of case studies for
solving business problems through intimate marketing. As a result, it is divided into two
systems: one for transmitting messages via high-frequency waves, and another for
receiving messages via high-frequency waves. Which started from the study and
research to the application process in the preparation of such a system as well as the
design process of system testing that has been developed. And summarized the results

of the use of data over sound technology for the organization.
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Chirp | QR NFC Bluetooth | Wi-Fi Li-Fi | ZigBee 802.15.4 | LoRa Sigfox
Two-way communication ° . ° . . . °
One-to-many broadcast . . .
Non-line-of-sight transmission . . . . . .
Works in RF-restricted environments ° . . .
Zero setup/pairing/configuragtion . . .
Available to applications by default ° °
Low-power operation . . . ° . . °
Can transmit with sub-$2 electronics . . . . .
Can receive with sub-$2 electronics . ° .
Wireless broadcasts confined to room . . .
boundaries
Transmit over ranges > 10 m . . . . . . . .
Can limit the transmission range to < 1 m . . . .
Supported by typical mobile devices . . . . .
Supported by low-end mobile devices . ° ° .
Typical usable maximum data rate 1kb/s | 3kb | 424 kb/s | 25 mb/s | 70 mb/s | 1 gb/s 250 kb/s 50 kb/s | 100 b/s
Typical maximum range 100 m | 10:1 20 cm 100 m 50 m 10m 100 m 10 km 40 km
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Janu wazlnsdniilefevagitnsiu

2. A1UN1INAINBENNNEATINFUAE1NsaLmAlulaE Data Over
Sound lumsdsteyaduaiunisue doyandndne vieileufulgeuszaunisaivesyld
Taevhly TaglddInsvesisassnauilunmsdadosiuadusanseius sadudeyaides
Feffruaulug/liannsaldou

3. frumsiiu lunsihgsnssunsthsziiuiivasadoasnsasile
Wumndidsaiiedislouteyauarairamsndenseivasadoseninslnsdmyidulnsdws
Tnsesitiu PoS vielfudiinafulnséni G Goosle Pay Wunilsluneundnduiildnisdiss

Kusgnslasnsiumemaluladil



4. nsdeansgunsal loT (Intemet of things) TagsaulgUnsal

loT annsadudlaieduaganunsadeasianiudsutoyaseninsiuliegssusu

vonaniwaluladinmlenessiusasnsadsudilng vseszuuidodli
nanedudfidrsthmdmsumsaeasuuuldans n1sns199U MMINTI9EOUENS wazsLIS
ynagfienans wagdsanunsnssyfeiunaluladd ansnsaldluanmundonfidriulaléty
AAWANY WU antnuindouiidannudeslunisseidald v3enddaminissuniunig

waldnluli
2.1.1.3) walulaginnilatasenIuaanngugnmmn

1. ggwave library (open source)
lavsn3tiaaelvianunsadoansteyadiuiudntosseningunsniid

Forinenielasldidss Falilnsinnealunsdedyaaild Frequency Shift Keying (FSK)

'
aa v 4 )

061947 FsAemsUSupuAvesteyadiviafiazgndesinunisiudeunlasanudilsise des
Tngannsainlavridsamdrdulsiandsne q 18 fedamuuudiailunsdedonueg
sewina 8- 16 lui/Anit egnslsfsdusgfummivesuadnslnrealumsdsion

laus13t Usznavdaslnsinaoasionun 4 sinaoadafinislden
Arudfiansiuded 1) audible Svasarmiisening 1875.00 Hz - 6375.00 Hz 2) ultrasound
fifa3nnuAsyming 15000.00 Hz = 19500.00 Hz 3) dual-tone ditsanfsesing 1125.00
Hz - 2625.00 Hz uag 4) mono-tone H439AuAsEning 1125.00 Hz - 1875.00 Hz

Tumsvhanuredlaussd Wieadwariieneiedulusuuuulid
RAW (Raw File Format) G udmanandosfifinnssuduaadisiauuuulafagiinis
dsoanluiwuietulasldiinnsnensialaneudsdunin Wweldifiondssfiauwas uiinain
gunsnideavintiy Sefunandilnaarlulesiuresgunsaieonsaus

N3UBALAR (TX)

wnstatuldsuuuunsueganAudnaIeAIavIe Frequency

Shift Keying (FSK) Inedayaiazdsgnuuseanidu 4 Taneuluusazyisaan antudeya 3
ludazgnadagld 6 sUnuudes Fandladeagnunudmdu 4 On uazusdas 6 Inudesivdes
ponu1UaIzayluYa 4.5 kHz Feazaunsautslaidu 96 aud Niussesvinusin q du

(%
[

v =
PNATTNENU -



M19199 2.1 M3nuangUiuuNsueganALdvetlausis gewave

Freq, [Hz] Value, [bits] Freq, [Hz] Value, [bits] Freq, [Hz] Value, [bits]

FO + Chunk FO + Chunk FO + Chunk
00*dF 0: 0000 16*dF 1: 0000 80*dF 5: 0000
FO + Chunk FO + Chunk FO + Chunk
01*dF 0: 0001 17*dF 1: 0001 81*dF 5: 0001
FO + Chunk FO + Chunk FO + Chunk
02*dF 0: 0010 18*dF 1: 0010 82*dF 5: 0010
FO + Chunk FO + Chunk FO + Chunk
14*dF 0: 1110 30*dF 1: 1110 9a*dF 5:1110
FO + Chunk FO + Chunk FO +

Chunk 5:
15%dF 0: 1111 31*dF 11111 95%dF

Amsulnsineeananue dF 1A1Ae 46.875 Hz wayd1usulnsineea
7l gans1919us FO 98dia1 1875.000 Hz a1usulnslnaeadansig1ius FO agila
15000.000 Hz

fuaRLaTY (Rx)

AT UAULALINFUAAVBINTAITYQYNIUNIMUAILYNVLATBIVIUNEY

q o Y

'
A U L4

AIYLAS BINUNBLEYINLAYA LA UAN WA #13 LA8LAS B9UDINSUITHILAT DINUN 8L UL Ay

v Y

(%
a [ v

Tuiindeyaides @sluseningivoyanvuinlisggnuuandunsies (Fourer) ielwla
anasuanud lnepnuaiasianuazgnaeasiandulyidudeyalunsludnuasiedud

Y o v A ) I o a = vy S a
s negannsnensiia Reed-Solomon Aagdniunsifielulatoyanaiiy

2. SonicShare (CopSonic)

walulaginalotreseiuaain CopSonic Yrgludsdudeyaluy
Tnumeenlay (offline) luszninegunsal 2 1adestuly TnglddTnauarlulasinuiidogly
gunsal uaziSenldniu SonicShare ddldpaudansimnudlunsdsdoyaldossasafoninu

A4 a Ao =
ﬂaULﬁENVliJﬂ'NﬂJﬂijﬂ
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HELLO
WORLD! WORLD! WORLD!

= =R PER

Inone of the devices enter the Onthe 2nddevice, pressthe Thetransmitted message
message to be transmitted and receive button appearsonthe 2nd
press the send button (microphoneicon). device.
(speakericon).

HELLO HELLO

JUT 2.3 mavinuveamaluladinnilanesyudnield SonicShare

wmeluladain CopSonic Miuuinnssulnivaslianunsadstoya
wienslineuseninegunsaleing 4 legldedudsaduresmenisdomssyninagunsal
Sidnnsedndffidinanazlulasialy §an1sviauves SonicShare Maudidessening
17000 Hz §4 20500 Hz Ingmna SonicShare fnsAnfuiitasm uinduiuyueayFalals
Suagis udui Usvana 15000 Hz §9in1sidenld nssudsdeainu 1umalulad
Wwanlerioseualugae 17000 Hz - 20500 Hz Fsagiioinuyuddrulnglulddunszyves
uywdaglifuinisvhauvesedudosils

walulagianlotieigriuanialinisiieiuuss SonicShare 9
Juogifuides svonabundniazdwmadonuamlunsivdedeny daflesdusznoudu 4
s ity aunmvesdnsluladesiinszanedynna, sefuidssuugUnsaiidedya o
LLazqmﬂwwmaaluiﬂﬂwu’luqﬂﬂiﬂiﬁlé’ué’@ﬁgﬂm wananimeInan (pay load) vo9
SonicShare g4@i 10,000 nsioTuil Feauanusaiiazgasliasouaqunsdnisldonld
\Naunnnsel

TolmdIsunanveunaluladinnloliosg1iunann CopSonic

=

mtloninmalulaglianeisu Bluetooth, NFC waz RFID e n15AuAussezn1ssuds
Tonule warluliveidendmanoguain wasndAgyiauniugunsaiiidlaieiiioua
falnuaglalasiuwiity wasvhengadlinnudasndelunsldnissudaennulaglid

Nﬁﬂi%WUVl’NLLlimgﬂvLW‘ﬂ’]
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3. TrillBit

walulaginnlaesgiuanelinisinuves TrilBit lildunneng
luanmsdeansl¥medug mnth venmdenndeiiivaseiiinadunnsfondudssiiuniy
Bena/usedu lumanssiudna slunsdeansailugjorfiviu Talw vgys flduinsesld
Fuaauiidunduwivdnli Em) I@aﬂ,uﬁﬂLLdanmﬁwé’ﬂmsﬁugmmaamﬂ%’ﬁﬁaéﬁaga
luwluila enud ueundgn iensrufuiuaunsoldfudeddduty

Tnsnsdstonnuideaiuasiiuaniideyainueundiaduasgn
dstadeulagldineiinnsdisianinsgiu nndudeyafidrsiasgnidsiauazuogian

Weondandudedaslddanasiuvee TrllBit wuuissalndidiaziausiuanlng

100 1100

0110 10 oid il
1 01 o RN =<yl %%
1100 00 \ il

0110 10

Data from Encryption Data encoded to Encoded data Sound played on
Application Layer Trillbit Algo converted to Sound device

JUN 2.4 msdedeanuidgasnalulaginaleiasgniunnigla TrillBit

TurzifganunIsandudennudssiiniossurlalasidesiasgn

asranulaslulasinunaly wazdanuludidanasiuves TrillBit 3NUUILYIINITDOATIE

% a = 6 1 PN 7/ ) ) a o
GﬂamuaﬂqﬂLﬁﬁlﬂLLUULiﬁla‘l‘ﬂllﬂau%ﬂ%aqmamaa‘wg‘lﬂaﬂLL@UW@LQSUU

- 100 1100
B B i 0110 10
1 01 0

1100 0O
0110 10
Transmitted Sound received at Sound is decoded Decryption Data passed to
Sound Microphone with Trillbit Algo Application Layer

sU#1 2.5 msanduternuidesveanaluladinnilonessriuamels TrillBit
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2.1.2) npufanuiinganuiesesilenldlunisviteuy
2.1.2.1) pwinlglunswmunszuy

1. 77w Dart

O Dart

v L3

5UN 2.6 dydnwalniw Dart

U 2011 119 Google Inc. lalasianwnlusunsusaluldeannien Dart lng
1598519999091 Dart Huiiauad1eaiaiun1e C, 71w C+ wazn1w Java Faduniw
MinWanAueeiueg e amnsaiseuslaing uenanlididianuluniwdelasiadiauuy

Structure Programming wagadanuduniwuseinn OOP (Object Oriented Programming)

v A A

sfutedl class waz inheritance MWanusaldowls Inewdhmngvasnisasiasne Dart Tusn
thy ﬁa(ﬁmmsa%ﬁammL%ﬂmm%ﬁqﬁﬁwsjummN’eJ (structured yet flexible language) wag
Hunseanuuuiinunlunieutuiiiaiosde (Engine) dmsunissundeussananavosniv
e WeuAtgmivsunsuvhaudwesiuiiuiiAudeyainiiuly vonaininiw part Hu

A a P ° Y ¢ 2 & A = ac s
ﬂ’]@']%LﬁEJUEQ']EJ LLag‘Vl'Nqu‘lﬂUu@‘UﬂiiuWﬂW']sUU']@lLaﬂmﬁLLWN@Q@IUQUOQL‘UiWLU@ﬁ (server)

'
a a

PRy a & & W i ) A 1 oA o ) S
iUsEAnSamgauuuTiwesaduluiynda wasdsiiuiiandmsuniw Dart Tuneuide
Wunwdldlumsasiaweunaiadu (Application) Mesuidsn (Framework) e Flutter
muniosflorisasng User Interface (UN) Fsldlaniaiuszuuufifinis Android wag iOS
n3o9ztulu Desktop fu Web fla Ing Dart Wwutduntwilusunsuiiienlidmsvasns
woUnALATULLLNanosuIianane lansuulnsdnsidletio (mobile), wanfiay (desktop),
a s I3 < o [ ¥ dl’ [~

W33 (server) wagliuma (Webpage) dwsunisidaiuniun Dart Fauduguiuy open

source yibnnAuaINsafnslgnulade
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2. ¥ HTML

HTML

g‘dﬁ 2.7 deyanwalnie HTML

HTML 8811799n#191 Hypertext Markup Language tun1wndndildlunis

4

as9luaiuma lneduulAnainnisasisenasiotUesiing (Hypertext Document)
FawmunTurnanaiwa SGML (Standard Generalized Markup Language) 1ag Tim Berners
- Lee tunrwanasgiud ldwauienatslugUtuuseas I umameuns uussuuLA3 0
fumosiin flassaiensidouiiendusimiuiondn “ufin (Tag)” Tunismuaunsuansa
vostomny, sUnm viadagdu q Fenlfianarsivailaensldlusinsiviuniees
(Web Browser) iu Mozilla Firefox, Opera , Internet Explorer Wugu

Tutlaqu HTML Luunsgruviaves 150 Fadnnislng World Wide Web
Consortium (W30) Tutlagiiu y1s WAC nénay gUsuuves HTML wuulvel A381 XHTML
Fafudnvurvedasiaine XML wuuwilsiivdninasilunisimualasairsveslsunsuis
sUuvuiRsgunmaunuly HTML 3u 4.01 Aldfueglutagiuvasil HTML Ju 5 Ssas

Faagluseniramsiansantunisldnu

3. AW JavaScript

43

[

2.8 dgydnwalnen JavaScript

=D.

su

Y
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JavaScript 1130 JS {Wunwideulusunsuigniiaudusiudenmuaves ES

[

(ECMAScript) Faulunsndwiudeullsunsuiieingusvasinild Gegnimunungiulay

q

Ecma International AW JavaScript unwisgdugagnassilndluvasiilusunsusu uas
LﬁummﬁﬁgﬂLLuum'ﬁL%&JuLLuwmaﬂixmuﬁﬁﬁ B NMSTEULUUE T uReY N5ITou
TUsunsuieing w3auwuu Functional 1usiu

a;m’%'uﬁuﬁuaamm JavaScript ﬂgut,?umammsﬁﬁugﬂﬂ’wmgﬁumLﬁat,flu
MearsUs Fsutusuusdiwesdmsuianisiu DOM wasvilimindudunuulaunfind
(Dynamic) 9naEangutaznaauiAvlanidureantw vl Javascript leignimnideu
1Usunsu Command Line M%@IU?LLﬂi&Jﬁ%JuagjuuﬁUL%%WL’J@%‘U‘LA Node.js ¢t

Javascript Suwaunlag Brendan Eich wiineuussnilinaiay Tnsvazdu
917185 UAL9 3997 Tuan (Mocha) waznenadslamua sudenndu ladlan3ud wazsifu
91aR3Us (JavaScript) Tutiagsu sunuunma@sununiildadieadsiuni C Snde Tae
MewanaasUslifienuduiusAuniwann Uava) wiogisle anciuuslasead1snendia

[y

AnNwurAa18ARINY 1HaW1NIASUNIINAIUIABLNINN1E C hasdiiondlgedenuvintu

2.1.2.2) wlsuiasnvisawnsasiionidlun1snauissuy

g

47

[

sUTl 2.9 daudnwalivisuiisn Flutter

u

o [

WsUISA Flutter Ao tWsuL3sn (Framework) Ailga@s19 User Interface (Ul) @wisu

[

mobile application figusavinutmuwanasulae iOS uag Android Tuianfeaiu

= v v A

e 1wty Flutter Juazidunien dart T9gnwaiunlag Google Inc. wazfd1AnAs

U o

=

anursaldaulaluguuuy open source @efAadnmuIaIn1sandtusulunsudsn

7 GitHub Tonuuisealng (real-time) Wnsiaunadidrusnewmunli Flutter duRvu
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ALAUYDs Flutter Ain 53UU Hot Reload neiilefinisnaaey, n1sa3ng, n1s add
features W3on13N3EENg q U Ul 9edoeiinig reload islsiniin Ul finnsduian Fassuu
Hot Reload agitndeludrurasnis reload TnsgaisuresszuviAensgussoginaniild
Tun1s reload WhEmulumhegiuiivit ¥ildnswaun Ul wes application Sianusinéa
Juagraann uazdeiarudu q Ateldnmstaundululdhetulidesdu Buld-n e
Tunseenuuy Ul Wilanuanssnudsiuets Material Design waz Cupertino (0S-flavor),
fulsudsndigaelinsvin animation sine 9 %38 eesture w81 Ul iJuiosdredetu uazds

anunsaldanusiuiu IDE Niduduifisueglutlagiuedna VS Code uag Android Studio lét

freaerauandud nsulslunisvinany

1. permission_handler 10.2.0
Tuszuuuuinisalveildliavs unuoundinduluvms fnds
tnimudsrosdinisveoynmdrdsanglilusmeinouiduhauey fafuudnduiislés
APl Wy cross platform ﬁgﬂuﬁzwﬂﬁﬁ’ﬁms 0S uayszuUUATRNNT Android tievedns

Vo0 Ul NN NUAZATIvER AN UL YR ILDUNGIATY
2. flutter_inappwebview
VO uva ndu Flutter 1 5797 aLd @ (Widget) WebView 1911y
woundiaduly Flutter iiveld WebView wuuldddmmmseldiusiwesiuwoundndula

2.1.2.3) 1Asa9ia NI lunIswaIuISSUY

1. Visual Studio Code

A

| 2.10 dydnuaiirdasilofild Visual Studio Code

[

an
c
=D,
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Visual Studio Code 138 VS Code 1ulusunsu Code Editor fildluns
wiluuazusuundlan anarglulaseeny (Microsoft) lasdn1swauiresnunluguuuy
489 Open Source Feansavunldaulduuuldiadldane &1 Visual Studio Code tu
wngdmsulniauldsunsuiigosnsldoudwunanieda Tnosessunisldaudi
YU Windows, macOS kag Linux aﬁuaquﬂgamm JavaScript, TypeScript ba¢ Node.js
annsavdensienu Git I thuldnuldhelidudou Tindesfiediuvenssing q idenldeea
ununn Tidnesdu nsieldeunwidu 9 s e Crt, Awn G, 21w Java, 21w
Python, A1 PHP %38 A1%1 Go #3en13taen Themes N3 Debugger tag Commands

WWudu

2. Android Studio

A

2.11 &ydnwaiadessleflld Android Studio

Y

=p.

U
Android Studio 11 IDE Tool 910 Google Inc. 3@ Android Inglaniy
%aﬁwmmﬂLLuaﬁmﬁugﬂuma}']ﬂ IntelliJ IDEA Ag18iun15%1911284 Eclipse wag Android
ADT Plugin Tneinguszasdues Android Studio Aefaanissiamiaiesilo IDE fia1unsa
WaweUuu Android TiUszans nmannd u sieRun1sesnuuy GUI (graphical user
interface) 71%281Wa1150 Preview waUwalAdulusaNeaf umns197 UYL Smart Phone
uridy U wagansonanwmauIsogsldviulauldfesviinisfuketuu Emulator sanviads
uilvuiuussluiFesveaniuniaves Emulator Mfamedgmiueglutiagiu
NSREULUNGATUYRITEUUUURNIS Android Ul Android Studio il
funoueg 2 Sunou fe Anss Java SDK uaganilvan Android Studio snfindaftagannsn
T ulduil azdasauludeda Emulator 19y Genymotion 71151889015 @9 Emulator
Ao TUsunsudiassiai esdnsiafieudulusunsudiazdrasenisvirauuugunsalsng 9
d2u Genymotion Aa TusunsusiassluiaIeslnsdnsi wielddmsusulan a1nlusunsuy

Android Studio Ms1lendsulaald ienaasuni1svinaIuuedlUswnsy
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3. XCode

=

SUN 2.12 dyanuwadnioddlanly Xcode

[

Xcode Juadesdiodmsutinimulusunsy wazseundnduuuunannesy
0S X way i0S vuansvinusgatuwaUnaetuuY iPhone Tnsdmsutiniaunfidesnisey
WanueUnaiatuuy 10 Yusudud el XCode IDE fas dluta3 ssmouiainadnou
UonMNTLUEIFBIRART I0S SDK Bne

Ing Xcode lagnilasialagussn Apple afausnlud 2003 Tusalusunsui
fias safloussvindads (CLT) Gﬁal,%’[,%’amiugmwu UNIX #1uuay Terminal Tu macOS
Ausasuleunaatu Tnalyaiwn Swift Lag A191 Objective - C ANUNITVNIIUTDY
Tusunsudl Application Template 7 narnunateloildidenldiu 191 Games Template
(WoUNALATUUTZLANLN), Tab-based navigation template (LaUndiatuUsELAN Tab) way
Master Detail Application Template i vilfanansoasisnaundinduldog195ni5qlng
Tudeadeulusunsy Tnelusunsuagld Template lunrsauniansududu Single View
Application Template il 1udredmiuldfiolvel wazilsyuuuanssa Simulator fiansnsa

NeadlrulUsensulagN1un1sIaandua3ad iPhone, iPad 1

2.1.3) ngufanuifeaiunsaininluussenald

Proximity Marketing

Proximity Marketing Aan1snatanuulnate wiaszuule q Nldmalulad
szydumiaiiedeansiugnalagasaiiugunsalnnm lagnissaiauuulnadnaiunsasiy
UolauanT15leEaNTon NN NNITIAIANTATUAYUGNATLAZNIALIa YT BLaaRYDINALNS

=Y

nsiduswnu q snigldnsdnislefeuazanunimninieglusseslng
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Proximity Marketing Aon1smatnuuulnddadudeyad i sadunisy
nsnanlsiduguilaa Tunandimunza uagluanuiiivaizansie dansudaieoud
Aendosuazidudruilinadnsiddviugsasandunagns uaviaieadlenislavmni
RVTRETH

Proximity Marketing #3on13aa1auuulndda nsanisnaianuulnaiens
FsaziRmrdosiunmsimuatmneduilaadifidnsaimienislavan Tnonsusulimne
fuusiazyana Tnsfinnsaninguilan (Foaunsal) eglndanudilaanudinis wazanunsn
Fapalsimnidnauladeluiiui vieaunsadaaulateldluouian

Tutlaguasiiulednnisidoniiazenszdulszaunisaivesgnin Tneld
waluladegnamsnainuuulnddn finnisihonismanslugnaimnssusng q Sunsendinugy
1 manaauuulnddaliusslemiamama dedaduaiesdlomieuldffanideltiduaios
dmsuianunlannafieInisuegne susssanusathlvldlunislinsgingfinssa

A5TRTIAALAL
981951y Proximity Marketing

n1seanakuulnadnagingavesiunisaerngunsailiefeimlaldauugys
w Yalngantanglugedyaiu tavdwayalugUwuuvastonnnusunin w3a3ale W1y
woundiaduuulnsAuniledeninyites Ingdvanodnaesiitiieldnagusniinaint 1oy

v

Auslaamisldgunsalenenliugysluaniunildmalulagmnaauuulngde, desdnsad

4
aouluiiufifigusloneglutagtumedwas udoauminanaaviodoyady, fuslan
Hvnemanilvanueundinduiiefiefiisatouasinisadulnsdmivomuiiannsaiu
sudaiouuuuny (Push) SsenaidukeUndiatureanususd vi3ausunaindudmsueias
YAl

doyadinsusuldTasudivsvmsnatnuuulnddn dvatedadedifeq
ﬁmiﬁmL?M(??au,m'mﬁm%&Juwa"’muﬁﬁajSmuﬁaﬂmﬁaﬂﬂizmmaaé’tyzymﬁmmsam e

wusuahdaeululdlugaidandmsunisiusiun (Promote) n1sdeansasiinvulu 3 Tuneu

Tunaud 1 NM13n533UUnsal dyanaudeulzannumaunsaiiiens
Malduvgnsludilndides vugnsanaineaneiay 1D @ldgriudyaaudouanis

Tushuvdaiu 9) Tugraaaund weundinduilefeneglnddnaziisensvungiavusednm

veadnaunauaMUald U wazazeulesiuiuiaveanin legunsaldun sriaves
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'
= o

Jnoudusiafiieegluneundiaduilofie M5uiszerlndud uoundintuazudslinsuin
Ty ausanaeglng o

fumeudl 2 Aweeuyin dwiugunanifefefidaldnuugysusas
in3esfinsaanuneluszeglndidssvesiney szdsiueludsfuslnniivesyanndeansiu
gunsallnAouT

Funoudl 3 sulnanuilon Wefuslnalianituegifuiueundindy
wlasunisimuaategnals Insweundiatuazudafouduslnamenisudaiouuuningg

800 1AgLanIT oAU LA SIT99 FIN15UuAENUToAUA T UNTLT AL UUUNL1207 AR

]
al

TaanununIsnaniusuliunsdusdazuana Gasudatonnugunimdss uazisle
NN UREAA MY AN Y3eLiend MTUNITELASUNITVIY NTBNAAAMILASUTINUBE YN
ganly

2.2) U NNeT04

Soohyun Kim, Hyunsu Mun and Youngseok Lee (2019) ¥n15@n®1i5 04 A Data-
Over-Sound Application ”Lumsﬁﬂ‘mﬂ%’jaﬁﬁimqu533&@‘@awmaauﬁ@zyﬂmﬁmﬁﬁmmﬁqq
WislddmiuinguszasAeniiivu mslawan mansiadusumis uazeunsalfinni 1osn
aunsalvufiialnaaglulasliuaansasessuideifaduanuigels uaznnsdeaise
Foandnaurnuigelivsrlemidmiunsaenondoyalaglbifieosinsiuguesgunsal

Tnglunsfnuedsilvinsmaunsaiensaudiliunnuneitu ronfumes aunsaluu
waglnssed Germunliismadisiaazaensiateyaditrelinisdearsianuiaies
semiegUnsalluszes 2 wns lngldideddndidsstumuailaduluaunsnln (uae 185
kHz &4 20 kHz) syuuTianinsodeansaiesnsn 10 bps 59 166 bps seminsmenfiumeslusios
Weriudaegvinseanly 8 wims wavsyuuiididansivuduuitdmiuueundiaduuumiines
flaes uonniIBnaweuniteya anusavinldlagldnsnunudfudeyauaz Sanesfiu
msudludeiianandmsunisdeanstoyaidsnnuiias uasmsUssgndlddmsuayaiingam
Useyu BeRTiisslemidmiumsmeunstoyalaglifesainanindonsie Sdldvinisimun
Tassadraunainad ssznousidiuiuunang vunteya wazdeyadnsunisdedeya
uenniimadstoyarimudsdaglisanesfiumauilutofinnain Reed-Solomon iiietasiiy

Llvlalasinusudeyailignssafieaninnissuniuvsenisgands wasddldisnmsdedyay

' 1%
a1 o

grlunsaindaudluderanainagme FeazaunsasuideyaiidwiogignieIumneaY

Y Y

[y

ANAULLINALNA
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lratoudldsuteyadaeusunisieanainiad adnsialu UTF-8 JSON Uszanana
foya warmenuludadsmneiifioszysunisesiidnim doyadneusiumisusznausie
nan fMszydnou wazguvudiaey Wesandoyagnidiswalu UTF-8 Fsanmisnsessu
sUnuumsdnsadeyasiieg saaedlad leaeudvsvananadoyaiildiuuazaiadoyadiay
dalugudsninessenu ilesnidiniiesssnunsirasuaugndesestoyans
novausswadlaadudmnefszyidwiulaeu Ssamsatostumsladidusunseld

Mnmsmsnaaeuandliiiuinaunnlnuegaies 10 13esaunsnysyananalely
nanfeniu uazfulssiunsiendluszes 3 was 3ddanudlurag 18 kHz fa 20 kHz Lite
Tuselominnlulasinuuasalnsiimldde msRnuiduandiidiuiinsdeasdoyalagld
Foannudgeanunsadillldfunenwdindulsanmans lesidunismugudrdunazudly

JORANAINDE

Anshul Maske and Lalit Chauragade (2021) ¥1n15@n®115 04 Dvhan — Data Over

[
[ o

Sound TunsfinwaseliilingUszasAienumuissanssunediunisuiadudeyanieided
HAAuAND Y UAEANYILUIAAYDINITHRNLAALULATYS §9Fsd Ay anoInTIvaey

[

AuaNUAvoIT I AL LA NIV INTTAT 1ed e ol Ined g adeagnasieluain

' ¥
= a Y =< !

ARNNLMRSlUNITUSTIIANAd QIR Fedyg audesnasnstuazgnasluluoiniariu

7 U
v

rdudes ioldsundumariuuuguninisu edundwiurrgndsielusmiheilugiaty
é’zpjfp,wmaxqaﬁﬂ%muﬂmﬂ?{wu:dawaanaﬂmmﬁﬂmiﬁuﬁmmzLLsmﬁ";u Farusa
Tuu3Temsidafvesdusenouiitndnedinarluvasidmesnudnvasanizveiuly
iielsianinsngaulsedniiietieriufnonsia

lunsudadudeyasuides Yeyavsvgnnsiageunoudmsuan ASCl (American
Standard Code for Information Interchange) mndeyaiisnusluguuuudu ddlallisnase
AsCll Aszvundadlditetoudoya ASC Wiy dourdnuse ASCI wingdiazgnuianiy
sWasnase ASCI wazazvimsivanduluwsidsuisialusuuuy 7 9n Hamming code s
Huldaudloderananadadusgrsine dlldsudnaniu nssuadnfiaiduiuiunnad
Durdudoawogani aduazgndwiudiinavesgunsnivesds tndosfululnuniuas
Tuiindesiifuegeenomaudiiinsgiidsaieusnides femunduiugzuuuuifiunagii
msfuegian Mntudemiuasgnanasuiiomdeianainuazuily anduaniudnaszgn
wiseenidudeu Aouay 7 Tndeazgrudasnduifusuuuugiu 10 Mnduiuvandusniay

nauluiludnuse ASCI vidhduneuildmsuusaziou Favhegnazlidennusuatiuiiden
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3U# 2.14 M3fineagananilagsu

dq-/ 1 dl Y o U ¥ d‘ = 1 gj 1 Y o 14 6 v 1%
nansiiluenarshanulidmsumsldanuienisdnwivingu leygnlmhluldusylesiaunism

' i O L A Oy agve & Y Y a = v & Ao ° v
lmﬂﬂiaﬂm NG @ﬂ‘V]Q‘W'WlIlISL‘WWWLLﬂaﬂLu@ﬂﬁqLLag(ﬂ@Q@qﬁ@QﬂﬂLﬁnGUENL@ﬂaqﬁnﬂﬂiﬂwmﬂqﬁuqlﬂiﬂ
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Adib Mehrabi et al. (2020) #1015/ w115 09 Evaluating the user experience of

[ 7] '
U aav & A

acoustic data transmission Tun15ANWIATINT TR UTLAIALN

9

AN UAMANTARNY DY
Ao dudenandlugiugnalnnisuaniUdsutdona uagdamninind wnaiduasie
Uszaunsalvesidlunsuusiudeyasgnls 9annsdnwidldlagiuSouiieumalulagnig
Foaslsaauunuy (Msfudadeyauuuayaain s9ia QR wazugye) dlolddmsuaniunisel

MlduazAuay vien1suisutoyansinsiaiuy peer-to-peer

30|

N
=

|
4

Duration (s)
=

Bluetooth QR Code DoS

UM 2.15 nsmhiSeuimeunansssesiiatlunisviigsnssy

NNANITAABILAETINLAY NadwSuansliiiuIInsaseyauuvezaannduisnis
reloudeyafisanda (Dawdslunsiganssy 2.4 Juid) assiudiuivu Bluetooth (8.3
Junih) uaz QR (6.3 Fundl) Tuvaiziidesldmnunersmiiladntiosuaransussaunuues
Aldganssusia QR Havuadnsaluadausn edrslsfnugsnssuuisedaisatuesgafin
(5.6%) wazugys (16.7%) fedldnrumersumaisaidunisuusunedodiadelidnss

¥ v

ALtsudalduanaanuniuieaiudseaunisaivesd Lk uwuudITIaLazn sdun 1wl

e

wuuddlaseaine Latlun1sigsnssunsug aAnungtenunsmenn wazdymnisiveuse
Inglanzegags Jlduansanulineladuugysiiesaindymnisifengunsal waziu QR

dmsunisuszanuanunianienmi Indulunisawnusia nans3dessyiinisdatoya

og 3y
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A5N15ALLUITUIY

lunisaifiulasanislunisfineuazimumalulaglunisdsiedoyasevineiu ngly
AaUANUD IV oRRUSAanTIIUAlUNTdITeYa nTanalulaginnileliasviud (Data
Over Sound) it ol¥uA Y gyn LT 95509 WIUN15WT Proximity Marketing #50n150810

wuulnaTe

3.1) nsidenldinalulaginnilaiiesyiud (Data Over Sound) INNFUFWAIUN
nMsauAumalulagianileliaseius (Data Over Sound) Anviangnguiiniaun
Faudagfminiauiagdngldnisidasva uazneaswai uanaieiu viliwanisldew
walulafinnlenesenudiinuunnisiulundtesussaviam Sslunsdlfasiinasiluns
naaeuiilaltidenimaluladiaailanesvnudainnguiniammis Tnedinasifldlunis
forsanlaun aud, Inslneea, szozmng, Anwe1IvessiuIudadnys, (@893uniu uwas

AHYNABIYRINTTUTRANN BELANAAINNITNAGBUANINATAINAT Fiall

A15797 3.1 MISNUAANNTNARDUAMLNELTYE gogwave

ggwave

A 15000 Hz - 19500 Hz

Tavus 4 Inslnaoa
nslnaea (audible, ultrasound, dual-tone, mono-

tone)

TaivAy 2.5 Wng

STYSNN L

RINNNINITNAADI)
ANNYIVDITUIUAIDNES 13y 140 Fonws
. a azlalannsavihaulad widannugneienin
fvnilideesuniu

nssudeauegluu1anis

. oY gnnidsssunuagliansnsosudeaule
ANNYNABIYBINITTUTEAN ioun) |5U53
AN NABIANYTINATY
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P ¢ .
$1195199 3.2 $NT1NLEAINITNAFDUNIULNUNUDY SonicShare

SonicShare
PR |
AUAN 17000 Hz - 20500 Hz
1 1 nslveea
nslnpea
(ultrasound)
L3iifin 0.5 wns (Wayandaduddns)
SYUYN , S L
1M1 10 AT (Vayanaauduniia)
AINENIVRITTUIUFIDNYS laibAy 24 §9nus %50 Favliiiu 8 ¢
Hnddessuniu NuUAvAN L NIES9SUNIULAG

. Ir: fanugnasannATINanansasndutenula
AugRABIYRIMSTUTeMIY | . Y
d1139 usiluuepssagaesiugunsalidmniu

A157197 3.3 MINLERINTYIAdRUAMINETIYRY TrillBit

TrillBit
a

AR )

11 nslneea
nslnpoa

(ultrasound)

T3itAY 0.5 KINS
SYIYNN W

(AIONNINTNAAD)
AN MVBIUIUMIDNYS 13U 100 F9nws
Hvnd@essuniu launsavinanule
. . v fAnugneBamnAsINasasnutenula
ANNYNABIVBINTTUTBAY o Y e
#1159 walunisitaureudnallianes

lnganaan1snaaeunaluladinnilelasgniunainia 3 Audnimun NIy
Indenmaluladianilatnesg1unaniuy Wl gewave Ll au1a 7 wilinalulad

walawesyiunaylilnlinugnosnsui udu e INFLITUNIUIINANINLING DI Wi
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AflAnupmuegluseduia Faunnd1sainfiuimuives SonicShare dmnazyinsldau

lunsSudeomnudssiuniuaiunas gunsalazdesdinsiuiianiadimiu famnsnuy

[y o Y & @ 1

Javilatdaiuiinisidaunalulaginailenaseiudliaisiagliy ldanudesiaia

eXp

gunsaifiilerlivinnsldau limsflazdeniugunsaidmiuazaniiuianves TrillBit
elumsldaureuireiagliiates Sedteaguineaginsdenliinaluladianlenesuius
PMNAUNAIUIVDS ggwave

Tnewmaluladinailotiad waudannfiuiauives sewave f9ad7nlus 09909
szeEn1anNsdefldiiy 2.5 wes wazdeesumuasdedlifanniuly Jadmnnldlnsivees
ultrasound 9#n71 audible TUkITBIRTLAMUABAITUNILIINANTHWIASEY wazTid1Ry

mydstornudssmneniuanuiasinsnysludeniuasiedlsiiu 140 dsnus
3.2) Requirement

3.2.1) Function Requirement
- msveaunantalulasiiunardlnauugunsal
geavsvasmaUnantulunsidaslalastiunayailng weolddmsu
nNsdlarsUTaAIY
- N9EIYDAINY
dsfornudsafiiunisidhsvasasinduauigsanniudn Taoudu
Tanvesdataueynansmivliiugudsiognan
- NMSSUTEAIY
Dumsdudemnudss Tnaidudeseiinianeduainui gauazii
Asnensiaeenudutermudadutoiauanianise
- NFIFABUVOLAUBNINNITAY
FIN15UIT OLEUBNIINITAIT LA 91NN153 VT 0AINLE BI1¥n
mnsaeuiiidaiauenamsfiogviel
- NSLIAADU
azrnsusafioudaiauenieinisdfisuldainnisdudeaudes

Tifiugnen
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3.2.2) Non - Function Requirement

- syuvagAesiinissudidennuduliegagniesuazuugi lnadeniny
Feaiidandail s Yuifu asazusznouludedeyanud fdsldvinisdsnsiu
YoAUEDEATUNIY

- n13vh9umesruUIzd el Ay g e oldaasiidefinnatmAunin
Yovay 1 WioinUsyavsnmusinisiudsoauldogiaue

_ szuvazdewhaued1slifiinsasdingns nsidndsnsluteUndndy
fedsfinmveaygndnfmnads uasiasnnsdadulalumadifoesldliasda

andduyana
3.3) Use Case Diagram

e lotasenius (Data Over Sound) tWussuLAlgEIMSUNISSUASTRAMUEULA BN
fnfunnudgmsenfuldssiuusansienualaeiiunsidrsvaluilinisdateniny was
ponsaluilanissudemuseny daluszuuidazdunsiinaluladnailanosv1iunld

SUAUNTUIUNITATDANLLTINITAAALANUSIUAT BaZanATlL T4 1181 LazanuNNfeINIs

Y

'
a

Wunsidaunsalaniiwu Wsdwilletie uazunuian n8nsldiiewadinawazlulasivy
Wigwgu deazgrslimaluladwnilonessinusaiursasiuias e alunislawaun

Amuzauls Inganunsaldmaluladmsilanessiuauisszuumsvinnulaidu 2 ssuu dadl

3.3.1) Use Case Diagram szuun1sdadaanuciuafualnungs

High-frequency Transmission System
by Data Over Sound

request speaker
permission

Merchant

X

Customer

]
]

\ | <<include>>
]
H

Send Message
by DOS

Merchant

35U 3.1 Use Case Diagram 3¥UUNsaetonuiuaaual e
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ssuumsdatennuniueduanud guiussuudmiviudildlunisds
pdudanTmuiiuterdes Fadunduifimuigefinunguesazanansaldtu Tned
MY UessEUUBLaN W udvhnsiaueunaieduresdudniuin ssuuagyihinisee
sugnainAsd naitelflunisdadoruidssesninneluiui Feiufazdesouaaly
miLGiT']5&é"flwqﬁq%mmﬁa’bﬁuﬂ'ﬁdqsﬁ’aﬂmu%aLﬂu%’aLauamamsﬁﬂﬂiﬁﬁ’uqﬂﬁwlé’
yonaniudnansadennadoiauennenisildegmannuatenaufiduddeanisiaue

Tlvugnen

3.3.2) Use Case Diagram szuun13iudandnaniinauadnaigs

High-frequency Receiving System
by Data Over Sound

request microphone
permission
|
i

i <<include>>

Capture Message
by DOS

:
1 <<include>>
y

i <<include>>
:

Customer

5U#1 3.2 Use Case Diagram s¥uun1siudeauninauniiuige

spuumsiutonnuiidad uanudguduszuudmivgndrfililunisiu
pdudanswIuATasuIluguuuudenmidss Taslinsinuvesssuuisuandignanda
weUndinduresgndtu stuvazvhmsveeygndrdlalasTriudioldlunissudennudes
NnFudn Fsgnnazdesinseygalidrfdalasinuuazegluuinaiuiiazannsa
Sudorudssdadudeiauenensiiimeiuidunls ndanlddernudssisumnan
Sududatiy sruvasvhmadadorudinainssiuiifoglusiudeyavielal frmnnase
fuiifeglumededoauenamsdmiufaginmsudafeuluiignd iedumslavamie

JunmsuansdaiaueniamsatbitiugnAitegluiiunfinmusmsanieglusmum
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3.4) Use Case Description

3.4.1) Request speaker permission

m’a‘wﬁ 3.1 Use Case Description 989 Request speaker permission

Name Request speaker permission
feunldnuueunaiedy gldnuazdasiniseuginmaintadineiie
Description | v o ada A a ~ I Y 13
Tdlunsdsdeninuideanindunnungumsenaudesidansiwiu
Input -
Output -
Condition | ieiin1snadguaundiatuvesilaium

3.4.2) Send Message by DOS

151971 3.2 Use Case Description U84 Send Message by DOS

Name Send Message by DOS
unsdedaninundesniaquanudgmsepaudswansng1iuiainiium
Description =
Tugagne
Input SHEUDLAUDNIINITAY
JornudsladuANRgvTeARUAdanI Y IURYRITATaIE D
Output /
NINITAN
dlduagdesinisaygmnsidat@lneieunttagynisnags
Condition | | -
YORIULEEN

3.4.3) Request microphone permission

A195197 3.3 Use Case Description U84 Request microphone permission

Name Request microphone permission
Aeudldnuueuniiady ldnuasdewihniseyginnisiislilasiny
Description | v v o da o Aa Ao e ¢
ieldlunisiuternundesiiniuauiawisonfuldesansigniun
Input -
Output -
Condition | Weiinsnatdgueunaintuvaiidagnen




3.4.4) Capture Message by DOS

15197 3.4 Use Case Description U84 Capture Message by DOS

29

Name Capture Message by DOS
Junmsindudemnudesiiindunnudgaseniudsddansigiuaain
Description | |, ., .
$ruludagna
ToANUFSINTARUANUDZIVTRAR LS AN ITIUAYRISTATLAUE
Input 5
M9N15AN
Output SHAUDLAUDNIINITAY
Alduazdevihniseygmmsidndililasinuneuminaginn1saniu
Condition

YOANULFL

3.4.5) Check message

15197 3.5 Use Case Description 984 Check message

Name Check message
Wun1snsivaeusiatelaueni1aniIsANlaaInnsendutaauLae sl

Description | > RN co Y
AAUAUDgIInSINgTeLaTITRL Ul

Input TaANUTLFNNIIANTUTEAULE VT B HATOLALBNIIATA

Output IUAZIDUATDLAUDNNITAT

Condition | 9z@aaiin1sAnauTonudSauan

3.4.6) Show offer

151971 3.6 Use Case Description U84 Show offer

Name Show offer

Description | {Junisudsnfieudaiauenenisdbiiiugnd
Input IUAZLDUATDLAUDNIINITAY

Output WAAADUTBLEUDNINAITAT

Condition | azfesiin1snsiaaeudola@uonIaNIsAIE NS
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3.5) Activity Diagram

3.5.1) Activity Diagram ¥asn15tdnlgaunaiadu

User: Merchant Interface

Open the
DOS Application

Not
Allowed

Show Request
Permission Screen
Show Message
" Not Available "

Show Home Page

Allowed

U 3.3 Activity Diagram asn1sidnlgieundintu

nsguaunistunadldueundinduiseUndiadudwiviuduazgndn
gdeainsveoyn s insdmivuduieltlumsdstonnudss wazlulasivy
dufugndniitelflumsiudonnandss Sssvuvasianaainauslunisvooygmdis
Befliouannsnidenliinzeynelidnmathdemieli mnlieyyinszuvazuanadoni
Ilianusadldauls esanmaluladinaileriessniudazdeadnisldalnuas
lulastiulunsiudsfomnumindu uasdmngldaueygelvaunsodrddld ssuvas

1319099 UlUTUAD lULAS ARV DNANVBINITYINIUTUNN



3.5.2) Activity Diagram ¥@8in15dedannuidesiiia

=]

auAUDga

User: Merchant

Interface

Database

Select the Send \

Show Home Page

Promotion Name

Search for a Promotion

Promotion Button

Show Message
" Send Success "

“\ Code by Name

U 3.4 Activity Diagram ¥@sm3sdetaanaidesniinauaiiuias

31

nszuaunsiumsdsdennuidedafuaungeassurasaniidldaug

Juilsdrumimseygelidndaaindlauasuaninimdnvesuounaindu Famasaintu

Alfanansadenlaiaglitinsdsdornudsmindeiauanianisila Wnewderinnisnady

¥

alauen1InIIAtuazlvinIsdWetaiauenisnisAiludegrudeyaiiiavinisidentd

JaAUasINdsT T UToANNANTHAVBIVDLAUBNINNITAT BazyinnIsastamuLdea Ty

paudanswudlulidugna Inedlevinsdsdennudeaasusouioguaiiy seuuay

LARITDAINIINNISATaNdISSsUSaBLAT
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3.5.3) Activity Diagram ¥84n135UdaA213LH899NARUAINDES

User: Customer

Interface

Merchant

Database

Show Home Page

Not Interested

Waiting for the Audic
\_ Message Capture

Send High-frequency
Audio Messages

Incorrect

Promotion Code

Check the
Promotion
Code

Correct

Notifications about
Promotional Offer

Interested

Show Promotion
Details Page

3U#1 3.5 Activity Diagram 284n135U%0ANMAENNATUAILDES

nsruUINNMstunIsTutanLdsdnauANRgRY

o =

BUNAINN NI LY INUT

Y

Juilagnandniseugslimdaislulastiulauazuanamimdnyeseundindudzisui

n133utanudsiud wasiilosudvimsdsdaaudssiiduad unnuddvsondu

dansngunuudatiu aztrtenudsansndulduninswaiugiudeyaindsiateiaue

n1an1setnsoly drunliliswadatauaniinise1iudlrtu Aaznduludandivdnues

LUNALATULALLSUYIINITIUYDANULESSIANDNTOU WADIAINTAATDLEUDNIINITAIRATINU

Aflugrutdeyassuvagyinisudsdeuluintnveweundinduiorinnisiauataiauamni

msenillvitugndn Tagdmngnalilaulaterauenienisidanan ssnduludmihudnuay

finsvihaugusy widmnngnaaulaludeiauenianisil spuuasiinsuaniseaziden

PIVUAVDIVDLEAUDNIINITAN



3.6) Sequence Diagram

3.6.1) Sequence Diagram 24nN13¥0aUg A0

user

Ul:homeUl

Open the DOS Application

Show Message
" Request Permission to access
Microphone and Speaker "

A 4

e e

alt

if [Allowed]
Press the Allowed Button

Show Home Page

Press the Not Allowed Button

h 4

HomePage()

Show Message " Not Available "

Ui 3.6 Sequence Diagram U84NTUYBOURYINLTIN

33

ngUiuuily Sequence Diagram 89n13v8ug M InsiSuAuaIN

soudndvewldiuszuunnaaagidny vimsiaeundiadu antdumin user interface

9291154619081 B I g ns ukaUnaLAT Ul 1S uA g al unisds

ToANUFLRINAFUTANTIWIIUA waziansvisaaeyaIaifslulasinulubl

anAgady

N13ANTUT AT EI3INAT UBAATIY1IUA LABH 191108 LTe1uUnay U Allowed aE91

n1sienlendy HomePage() ttalanmtvsvewaUndintulunsidigninngn usnmin

W ldeunadu Not Allowed azvin1suwaniteadny ldansadldaulavuniiaeves

LaUNALATY
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3.6.2) Sequence Diagram ¥asn13dedaniuidesniinauad1unsgs

:user (Merchant) Ul:HomeUI :database :sendUltrasound

Select the Promotion Button m ]

\ 4

Promotion Name Search for a
»
Promotion

onSend(PromoCode)

Send Success

Show Message " Send Success "

3U# 3.7 Sequence Diagram ¥83n15d3dannuideniaaundtangs

IngUAIUULLTIY Sequence vaIn1sdItaALLdeTiTinduadNdge g
a v ol & v o y o 1Y o =
Suduanesuldndrasliaussuuatneaagidenluilauassaudn (Merchant) vinisiden
YuTaauan19NIsAITULE I8N TAIT 0URLARaNIINITAT W58 Promotion Name LU
soulndgIudeyaiavinisiidedetauonianisaifisausudenluvinnisdunisianes

TRLEUBNIINISAIUS D PromoCode dudeludiaauting sendUltrasound i 815w avas

'
=

Yorauanansindildangudoyaddluliiugnan Inesiwitsddu onSend(PromoCode) 7
gshmsihsdavestielauenenismildluvimsidnsianasdseenundudeaundesiil
pdunmdgavidensdsinunduidsssansemud lnefladdusanafidmisfinesdusia
Y937 8LaUsNIINIIAMI 8 PromoCode uagiiiasinisdstonadeadiiind uanuigs

SYUSDULAITY NYNDLANINAILLANITAMUUUNTNDINAYIINITAsd ST US o8 LAR
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3.6.3) Sequence Diagram ¥asn135udannuiiesainaduniungs

:user (Customer) Ul:HomeUl :user (Merchant) :receiveUltrasound :database
Open the DOS Application . !
Ll Start Capturing |
Show Home Page T L
__________________________ startCapture()
onSend(PromoCode)
Ultrasound wave N
_______ PromoCode _____ 5| | checkine
e Promotion
Code
alt if [have a promotion code] 0 P ntion Doilles V
| ey i~y e R e SR = I

H:\ Notification '

I '

Notification Promotion E E
....................................................................................................................

else [without a promotion code]
S~ AR = 7= = FY AR = A . e i | e (SELEELILELILEL, "L "CLLL
Show Home Page
<. ..........................

35U 3.8 Sequence Diagram ¥84n133UtBAIILALNIINARUAINNZA

ngUsuuuiu Sequence 1Bin3suTeR AL INAG UANUD A Tng

v

Suduainesuldndresytiiussuvannaanagldaulullswesgnan (Customer) vin1sidn

Ba e

LaUNE ATy SrUUIE inss ududndudeaindes 4 uSenldukuesuidn
reciveUltrasound W uilendiu startCapture() %wsﬁaﬁﬁammL?mﬁﬁmmﬁqmmam%ﬁuﬁh
Tuszminsiinezudnandiaenindnvesseunaindy Tnadunisviauuy Backeround
apps %30 ﬁflqwuiuﬂwiﬁﬂ%’m’fammLﬁaaﬁﬁﬂ?{umm?{qm%ﬂ?{uLﬁmé’amnﬁa%}Lﬁ?awé’q
dieseduirdstonnudsstndinin uasilefudndsdermnseiifiaduaigemudad
Heidu startCapture() agyinsindutenuidss Lagvinnsnensiaeenundusiadoiaus
19M5¢1vie PromoCode wazvhmsdarildlugaosuiindgiudoya evinisnsivaey
Tilstadeiauensmadnivield Inedmniisadeiauenamadilugiutoyaarhmsi
foyaruazBndanduinds user interface Lionansiivismaudafoudoaueniamadii
Tifugné widrmnliddeiauenianisdilugiuteyafazluduoglsd user interface

iuiigsnsuansmivanveseUndiady Lagvitnsandudennuideswuy Background

apps LuLAL
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3.6.4) Sequence Diagram ¥84nN15LALADUTDLEUDNIINITAN

:user (Customer) Ul:HomeUl Ul:productDetail Ul:productLocation

L
L
| Notification Promotion D

d

|

_OLt/ [Press Product detail Button]

Show
Promotion
Details Page

| et tattt

[Press Product location Button]

4

[l
T
'
[
'
'
'
'
'
]
T
I
[
1
'
'
|

Show Product
Location
Details Page

D( Show Home Page

opt / [Press Close Button]

Show Home Page k4 D
Lo

P O S

: ;
U 3.9 Sequence Diagram ¥83N13UALADUTBLAUDNIINITM

ngUsuuty Sequence 19IN1TLTBAOUTDLALENIINTAT InELTUsY

v =

Nnesuldndvinaendnluilignindsihnsudaioulugefldau Ssdumtsuaninisuds
WouvearlduduarUsinguusiania 3 Yufo Y Product detail Ya Product location
wazUuUa lnevngldwdenyy Ju Product detail asvinientddiosuiindvemiig
productDetail i ovin1suanisieazidondudandaduenienisduaznduludmiman
YoauwaUndindu wad1mngldeudsnya Product location 9gvinnisisenldseauidng
productLocation titeynsuaniseazideniiasweduifinanaudetauanisnisiing
nssogluaniuiile uaznduludmdmdnvoseundinduduiontu wasmngldol
aulatoiauenienisidanay Segldnuaginsnaadansudaieudeiauomaniadiil

Fafazvnmsaua U mtnndnveswaunaiady



unil 4

NAN1SIAYLAZN1SDAUS1NE

NNTeRNKUUTEULTIYEmTuMTTukardwonnudssddldniuauigs visendu
danswnudtunisdiioya dudunisléinalulagnmlerosaniug (Data Over Sound) 11
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Dyson
Limited edition Dyson Airwrap™ multi-styler
Complete in Vinca blue and Rosé

YVeoevee

Blow dry hair quickly without high hair fall. Always take care of your
hair and scalp.

Location
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Dyson

Limited edition Dyson Airwrap™ multi-styler
Complete in Vinca blue and Rosé
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Blow,dry hair quickly without high hair fall. Always take care of your
hairand scalp.
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1. N15AnAS ggwave libraly melduaunatadu Waver: Data Over Sound

8:50 ol T @@

< Search

Waver: Data

Over Sound
Messaging through s

@

(E2

4+ i E} E
ars 'Qld, { or a

What's New Version History.
Version 1.5 S

- Add option to shift the base tx/rx frequency of the
protocols
- Fix frequency range calculation

Preview

UM n.1 mihwanseum “waver”
2. INsRdaUANUlUA1TNAdaUNAlULaEAA1lEL83919UARIN ggwave

A19199 1.1 s1naIlunegeuAlulaginnloleseIuAIIN gowave

Criteria Choice
Distance 1m 1.5m 2m 25m
Two-way communication (if any) iOS - android android - android
Max practical data transmission
Message 1 Message 2
rate
Correctness 10 times/ test
Protocol (based on frequency) audible ultrasound
Direction vertical horizontal

M8l Message 1 Aotaainuvuinduliiiiu 20 f8nus, Message 1 AodaAnuvwing1iunndn 150 #i8nus
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2.1 N156AAY Visual Studio Code

1. pmfivian Visual Studio Code il https://code.visualstudio.com/Download

Visual Studio Code L Download

Download Visual Studio-Code

Free.and built on-open source. Integrated Git, debugging and extensions.

UM .1 nihvduleddmsuniillvian Visual Studio Code

2. vidsanianilvasiasadu Tivinnisuanlwaludnedu

VSCode-darwin-
universal.zip

Ul 9.2 14 Visual Studio Code ndsnnvhmsanilvaniasaan



3. #d191nvnsuanld zip azusinglemsues Visual Studio Code vuntnag

Visual Studio Code

5UTl 0.3 T4 Visual Studio Code ndsnnyhmsunnlud zip

9.2 N156nRN9 Android Studio

1. pdlvian Visual Studio Code L6 https://developer.android.com/studio

developers @ Platform Android Studio Google Play Jetpack Kotlin Docs Games Q Search @ Language ~ : ‘

ANDROID STUDIO

Download What's new User guide Preview

Android Studio

Get the official Integrated Development
Environment (IDE) for Android app

development.

o

Read release notes |E

New features

JUN v.4 wihuleddmiuaiivan Android Studio

56



2. Weananillvanazil Term & Condition Ma1uliiseuses

Download Android Studio Dolphin | 2021.3.1 Patch 1

Before downloading, you must agree to the following terms and conditions

Terms and Conditions

This is the Android Software Development Kit License Agreement

1. Introduction

1.1 The Android Software Development Kit (referred to in the License Agreement as the "SDK" and specifically including the Android system files, packaged APIs, and Google
APIs add-ons) is licensed to you subject to the terms of the License Agreement. The License Agreement forms a legally binding contract between you and Google in relation
10 your use of the SDK. 1.2 “Android" means the Android software stack for devices, as made available under the Android Open Source Project, which is located at the
following URL: https:/source.android.com/, as updated from time to time. 1.3 A ‘compatible implementation’ mea ndroid device that (i) complies with the Android
Compatibility Definition document, which can be found at the Android compatibility website (https://source.android.com/compatibility) and which may be updated from time
to time; and (ii) successfully passes the Android Compatibility Test Suite (CTS). 1.4 “Google” means Google LLC, organized under the laws of the State of Delaware, USA, and
operating under the laws of the USA with principal place of business at 1600 Amphitheatre Parkway, Mountain View, CA 94043, USA

2. Accepting this License Agreement

2.1 In order to use the SDK, you must first agreetothe License Agreement. You may not use the SDKfiyou do not aceeptthe License Agreement. 2.2 By clicking to accept
and/or using this SDK, you hereby agree to the terms of the Agreement. 2.3 You may not use the SDK andmay not accept the License Agreement if you are a person
barred from receiving the SDKtinder the laws of the United States or other countries, including the country in which you are resident or.from which you use the SDK. 2.4 If you
are agreeing 10 be bound by the License Agreement on behalf of your emplayer or other entity, you represent and warrant thatyou have fulllegal authority to bind your
employer or such éntity to the License Agreementsf you'do not have the requisite agithority, you may ot accept the License Agreement or Usethe SDK on behalf of your
employer or other entity

3. SDK License from Google

31 Subject to the terms of the License Agreement, Google grantsyou s limited, worldwide; royalty-free, non-assignable, non-exclusive, and non-sublicensable license to use
the SDK solely to develop applieations for compatible implementations of Android. 3.2 You may ot Use this SDK to develop applications for other platforms (including non
compatible implementations of Android) or to develop another SOK. You are of course frée to develop applications for other platforms, including non-compatible
implementations of Android, provided that this SDK is not used for that purpose. 3.3 You.agree that Google or third parties own all legalsightitle and interest inand tothe
SDK, including any Intellectual Property Rights that subsistin the SDK. “Inteffectual Praperty Rights’ means any and all rights under patent law, copyright law, trade secret law,
trademark law, andiany and all other proprietary rights. Google reserves all rights not éxpressly granted to you. 3.4 You may not use the SOK for any purpose not expressly:
permitted by the License Agreement: Except tothe extent requiréd by applicable third party ficenses, youmay not.copy (except for backup purposes), modify, adapt
redistribute, decompile; reverse engineer, disassemble, or create derivative works of the SDK orany part of the:SDK. 3.5 Use, reproduiction and distribution of components of
the SDK licensed under anopen source software license are governed solely by the terms of that open source software license and not the License Agreement. 3.6 You agree
that the form and nature of the SDK that Google provides may change without prior noticeto you and that future versions of the SDK:may be incompatible with applications
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