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ABSTRACT

This thesis is a design application for viewing works of art in museums
using wireless technology. In which visitors will install applications before visiting
in order to receive multimedia information while viewing the artwork.
The application will determine the location of the visitor's work of art within
the museum and then compare the position of that artwork in the database.
The application will then download the multimedia information of the artwork and
display it on the visitor's phone. This app will provide visitors with a variety and
privacy to view the artworks. And the app can be applied to presentations that are

crowded or that require multiple presentations.
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A5 2.1 Anudiussenivliadeyanavylianisseus

Supervised Learning Unsupervised Learning
g Classification or
= . Clustering
5 Categorization
i
it R H ;
& Dimensionality
¥ Regression _
5 Reduction

1NAN599 2.1 uansanuduiusvesriindeyauazyinnisiseus lngvile
Toyauusla 2 dnwaefe Teyauuusieilasuaztoyaiuulisieliies Lazdzaunsaudsuin

(%
v A

NsSeusla fadl
2.5.1 Supervised Learning

wmadanniBoudveaaiossziannsiFeuiuuudgaou dndnasiioudain
Foyaiudidanienlinounti feszneudedeyanninuasuasdeyamnou antuls
yhmsvhuneradns (Output Data) 9nndeilfiZeuiimednuas luuadanmsviunedvils
Tudunouninisuifesorfedonatiuauuiniieldldnan1sviuisfuduen
TnedeyailidmivnsdouiozdosinuaudAnaduayunindouiuasnisudigm
TufunounaFeusvenaiestuaviiunisingldsanasiufmnyauiudnuarvostgm
fiFoamsudle aunszislduuuaesiifigadmivasaduuuaes ndantuneunis
Feusveaaies uuudiasafildzgnmimidszgndliam lnsninigateyadnni

SeniyatoyanaaauidiguuuasaiieueNadng



2.5.2 Unsupervised Learning

wadansseusveasatUsTann 1SS susuUliidaou dndnnisiseusain
Joyaundniliieseyanmudnuvauzyinty lnen1siseuikazn1siuieraiuaze1dunis
Fuuniavasegluuvandeayatindilaearliifinsimuanadnsaldarmin inaliandey

louA nsaniAvestoya (Dimensionality Reduction) wagn1sinangu (Clustering)

2.6 anaTiudsn1sAunnioutiulndfiga (K-Nearest Neighbors
Algorithm)

%umau%%miﬁumtﬁauﬁmiﬂé’ﬁqm (K-Nearest Neighbors Algorithm)
unsi3eusresaiesuszinn Supervised WUU Classification sududesiiyadaya
(Data Set) fifidnau (Label) fvunu sy Ingwaidaiiszindulaivssavlaiivsunu
Reulwndansdlug q Wit Tnensasnaeuimauuiesiva (K ludunewdsnisdum
ieuthulndian vesteuluviensdmiieutuvielndidvstunnitan lasagmnasmes
Sunudeulunionsdisng q dmsuurazUssunn wazivuaitoululng q liussuand
wiloufutuusstamlndlAssiuindige

=

1309674 ) NuUaUsEIANALEINToNTBUTINIUANSN WA

=

YARIDEL19AD NI
FIUANJULRERINABE 9l

AN 2.2 NUIUTLANLSHUURNMAT LD AT

Faq dwuaINu | Iwuansed Useinm

Titanic 10 2 Tsthuufin

Me Before You 8 3 Tstuufn

Call Me By Your Name 9 5 Tsuuufn

Avengers Endgame 2 15 uaAYuy

The Fast & Furious 8 3 13 waAtU
After We Collided 9 a4 ?
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714 After We Collided ﬁiajmmﬂszLﬂmag”lﬂé’ﬁ’wﬁaﬁaa Call Me By Your
name tufenssanaiiosiidiuunndeduazangulndifestuinniian insgindades
Call Me By Your Name 1fJuntislsuaufin Fseyuiulaiinia After We Collided adsidu
wifslsuuufn mszihmsduunussamendomafieuidssiuteyaditeglndan Ja5en

7815171 Nearest Neighbors ¢la5uil 2.2

nivilszantsuuudnuaziandu
16
® Avengers Endgame

® The Fast & Furious 8
12

AU NG A
(v 4]

Call Me By Your Name @ ]
4 o After We Collided

Me Before You @
@ Titanic

0 ? 4 6 8 10 12
UIUANAJY

SUN 2.2 nileUssiamlsusiuinuazuendu

=

2.6.1 danasAud1sUITNITAUNIIWBUT U TnATIER

q

aaa 1Y) %

nsiruATILIL K nsdindaudnuagliiiansundetata Wy S1uauanded

9
]

wazduiuaIngu asidon K iduasd wu 3, 5, .. iiedesiunisiiadymindeya
Mduldvisaasuszian wu mniden K = 4 (1ave) deudlenandeyanasnaaevaying
doya 2 fnu1anUsean A uazaglnddayadn 2 fnunainusean B Mmilugteagunld

asraavineazilulszian A 3o B
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2.6.2 gunsiedInsTaLyinesEndnea

d= \/(xz —x1)* + (V2 —»)?

d : sveevesen TN

X =Xy

. Xz Y2 Ny

Ty yZ_ y1

Xp Yy X0 ¥y

SUN 2.3 W/NIMTEELING

N5 K = 3 Falahuilaises After We Collided Hszezuindlnaanany
duAufa Call Me By Your Name, Me Before You Lag Titanic 39aguladnniaios

After We Collided Humifauszinnlsuduiin
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AN 2.3 JYUENTENINGA

AU AU

o "y ILYINY Usenn
NI mnmaq
Titanic 10 2 JA0—9)2 +(2—4)2 = +5 TSuau@En
Me Before You 8 3 JB—92 (B4 =12 Tsusudn
Call Me By )
Your Name 7 > V"(9 —9)2 +(5—-4)2=1 TSLUUAN
Avengers )
Endgame / 1> J(2—9)2+(15—4)2 = /140  H0ATU
The Fast & )
Furious 8 ’ S JB =92 +(13—4)2 = 117 | HoATU
After We
9 4 0 ?
Collided

2.7 Google Cloud Platform

s

szuunaIRunamefuRiluInsd s TuEinesignitmuntulasgiAa
Feiifordoldsndusosamuiuigimneuaraninung ffqualvinaon 24 Halus uenainil
Faflusnisiuengaseaniudnuinuiglidanideu lddaedu Compute Engine, Storage
& Databases Big Data, APl Platform and Ecosystems, Machine Learning, Identity

& Security wardu 9

2.7.1 Compute Engine on Google Cloud Platform

Juesesdlontieliguadsazisenldreuiunesiaiiouvagiia lneaunse
USuliiunsoanusyanSainuesda Hardware fne 9 loegresiasnagiusz@nsnim

wazausauNanAeIdU 9 U89 Google Cloud Platform unldaunieiula
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2.8 Firebase

WNAANDIUNTIUTINLATIBAS o d1rsun159nnsludlIuues Backend
%30 Server side Favinlanusaasrsueundiaduvuanisnliulasgrsiusy@nsain

LALHIANIALALALTI18UDINTTYIN Server side

Firebase W ulusiamfigneenuuuuilidu Application Programming
Interface (API) Wag Cloud Storage @ nsunaluIkeUndAtuLuUSsalni se95unaiy
wnannesyu laed Firebase gnasiswuanauaudasudiniauiaunsausuudaneli

WLNEAUAUNTIUIUY

2.8.1 Cloud Storage for Firebase

WuusnisnatuisasUlnanvazaidlvanlndlaograduszdnsan

wazUaensduul Google Cloud Storage suan Afle ndidesuaslvdussiandu 9 18

b Firebase Telacom-Positioning-Project = Whooms @ e

e, 8 ( Storage °

Files Rules | Usage
msden

an  Auth:

D [ Melactmgbsitioning pojestappagal.co £ sltvantis 5]
wileangn

O i s

Machine Learning

AW

g‘d‘ﬁ' 2.4 Cloud Storage for Firebase
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2.9 MQTT (MQ Telemetry Transport)

Wulnsinaeanesniuuliiion1siausawuy M2M (Machine-to-Machine)
Ao gunsalfinsensedeaisivaunsal lneiludiunilsveanalulad 1oT (Intemet of

Things)
2.9.1 daudsznaulun1sinauves MQTT

2.9.1.1 fJa (Publisher)

]
a1

fnthlunisdeteyavsedeniruludedinans (MQTT Broker) lngdands

23UszNUAIY 11100 (Topic) wasUaaIu (Message)
2.9.1.2 55U (Subscriber)

finthnpeweudanudnansasinn e linssiugdannasatuiiondads

Y

Foauangsuiazainnsasudennuiule

2.9.1.3 na1g (MQTT broker)

v
4 % L [} U

finthnsudennuangdawaznsznginudAnnnuniiitonseiudaviitu

kY

2.9.2 MQTT Quality of Service

Quality of Service Tu MQTT wusld 3 szAUAe

2.9.2.1 gaannuilenda (At Most Once) vi3e QoS 0

DunisdenladSusesidennuindduiuazludelssuniold iesanmindds

Yo

Publish FaAuea8 QoS 0 fdanarevzliiinisnausuinld Publish deanululvsunseld

o

FelududSumnlasudenuaindinansilidesdsnisnousundululidanans vl

QoS 0 [Wun1sdensInsnan

q
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2.9.2.2 8n9tinniIngs (At Least Once) 3e QoS 1

Junsdensusesiternuasgnaalufedfuniuneusgnatas 1 Asa Fannsds

£
o U

neauzlfdziiudeanuliauniiagldsunisnousuangsu Tunsd Publish danans

€

1 v

gfiaa Publish TWdsuadates 1 afsdasamisadauininaneuiunduludaddsls Tu

nsdl Subscribe fianatsazivdenulisunit g5ussneusunduvinliddaznsiudn

U

vV

VOANUNIETULRT &

Y

J39@1U150aUTIANNBENLA
2.9.2.3 #iapsavintiu (Exactly Once) #39 QoS 2

Wunisdesnsuseaindaanuazadin e suiion 1 asavntuduusnisivasnsy

Y

1 1 [y ~

fgnvesinsinaea MQTT uwandalddgadaiduiuienindduazdSusosdauinng

muaulUndulisaessey

2.10 szuuUfUAnIsHaUnsaEn (Android)
\uszuuuuanisuuudameyendwisiuatiu (Open Source) Insu3emniia

U 4

FINAUNNIINTZUUUNUAMTEUND (Linux)

2.10.1 dganUnenssunaunsass (Android Architecture)

n3UN 2.5 Junsuaasddszneuilianufealiesiuvesssuuujuanig

WAUATOYR
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U 2.5 annUnenssunounsees

2.10.1.1 Huneundindi (Application)

Fuilazilutuneguugnvedlasiaivan dnonssuuaunsesadadudiuves

¥
==

waUNALATURWAILI WL Tgu

2.10.1.2 Suneunaipdunsuiisa (Application Framework Layer)

Tudullagsygraiiniauirarursodnionldaulagiu APl
Faszuuufuanisuounsesnlaeanwuuliiieanaugrdeulunisldiiu Application

Component IaglugutlisznausieuaUnaLatuinsuisn Al

1.) View System tlududildlunisamuaunisianudmsy

ANSAS1ILDUNALATUY

2.) Location Manager \Judiundnnisiiganusiunia

YoagUNINNNARDUT

3.) Content Provider udiuildniuaunisidnfisteya

dld i %4 1 U 1 a U dl 1 U
ANAIFUTWAUTZNINUWBUNRLATULANANSAY
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4.) Resource Manager LUuduiidnnisteyasig q 7lily

druraalanluswnsy

5.) Notification Manager tJudiufiaiuauanIsaisig ¢
NLARIUUBLIUAD UL

6.) Activity Manager tdudauniunu Life Cycle 199
L UNALATY

2.10.1.3 ulaus13 (Library)

LeUATBEA s TMNgUDdlaus3ae 9 Adfguazinnudnduiesiueg

ANMUALAIN AN UTNNAILILALIIEABNITHAI LU TN TL

a 1 s

2.10.1.4 %uauﬂsmﬂasma (Linux Kernel)

9

¥

druresdyndinesiuatiayviminfildy Hardware Abstraction Layer na1ife

Jusnanssendnensauasiavyenduisiegdniuly wasvimifiuinisdanimineins

FN 9 VOAUATDY

2.11 71913771 (Java)

[

A¥13171 (Java) Aeniwidmsuldeulusunsunatduanuni1silowdeing

9

(OOP : Object-Oriented Programming) Wsunsuiileuiugnasianieluaaia fatuaaia

' (%
[

Ao Miuduneunianginssy Jalanuzuazgunssausedmegfngsy Jnaauifveaniv

[

1NAAIH

1) Meanilsuiuunisifeulndifigaiunie Cr+

2) Bnsdeulsunsuiviuenwaulalufinisesnuuuiazareing (Object)
AousmdanInseviarnsldauvesing

3) M9 1 Network Library figelsig]ideulusunsuansnsaairalusunsa

nsAnrednalsiaultszuudumasiianulnsinasa TCP/IP
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1) Waunsuignidsutulaensannasiinnumumusonuiianainiion
Andusznhadeulusunsuuariuvnedivinan dudsnwamesnuuuliiinsnsvaey
TusunsuflgniBeuiuegianden

5.) 11¥131719n 08 NLUUN LT BT sFUASIAUTAvesTUUB UM SIEN
Tnglfanuddnyisesmutaondodundn iesnsruudumedidaduszuudivil
Tsunsuhidaaunsaldszuudumesidalunisunsnszangduesly wsenisidnldszuy
oufuneslaglildsuaynn fsensaiamnudemeensiouss fifuniwamnildingln
Josfudeiiensiliszuuiinaudsmeainaiguen

6.) Wsunsuiiairalngnrwraniudaauisadluldldfussuuu foanisg
PawTiumasNaUNNUIELON

7.) mwranlddualisdavesdandsiderfulussuvu fodnnsfianetu
fvunainiu ilrgideulusunsulidesinaludeionainiiorainanuuinueadiuys
Tl Tunsdildsunsviaulussuud §oansmaiaiy

8.) TUSLATUMAAIINNIBI1 L AIU509I9UlA 86189 AavenfufikUs

J 1
o o =

Fds Beazdoagnindalinoudmii drsarnaneduilusunsuiignastsdtiuannsoriauy
laseedls

9.) {ilgulusunsuausaldn1sann Weulusinsuuuy Multithreading
lpd1endnniw C vse C++

10.) 1919179 & Library Program $7u3unn dsanunsaiiiudulalaelyd
NaNTENUAY Library Program ﬁﬁagﬂhﬁu vinliiAnaundesdaluntsiaulusunsy

ARG
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2.12 Anw1nanau (Kotlin)

MEENSULTYULUSWNTUNNAIUIRBEDAUIIINNIYIAIT TINUITULN A
JetBrains USENNWA U Integrated Development Environment (IDE) 1t5133nAuffe
IntelliJ IDEA wag Android Studio v3asdulutagiu anwirenduiyadufsaiunsald

NUBNUAIYIN A aZaANSIREULARIASIE1UN5 0 lE LI IUAUSUAS AYBIN 111N LR

2.13 arnlwneau (Python)

A lUsunsupeufiamessyaugs gneentuvuliilduniviaasud

27y lpednrnududeuredlasiastaazhensaimesniwoanty Tudiuwesniswlas

UNEDR ]
o v A

ardamisudsuliiduniviaiesdnneu dn1591191u0U Interpreter Antdunisuua

2 ).

'
o w A

YnAFIaz Ui tiedowdngniigUssutanaliaeuian o sy aumuiis9eens
uanantunwlusuasulnveu dsaunsainluldlunis@eulusunsulivainnalslszian
lngldlaTinegMuaniznislanianils (General-purpose language) 39vilisinns

ihluldtuwnsvanslunaigesansluaiszaulan

oy Femuilusunsufignitmunduanlngbiinfntuunanosy ndnfe
a1u1sadunurlineu IERIuUIEUU Unix, Linux, Windows NT, Windows 2000
Windows XP i¥eusiusszun FreeBSD amniifiu Open Source viliynauanunsafiazth
A lwnouniwauilusunsuvews ldnilaslidevdenlddne uazainudu
Open Source liiAudnandiefuiamlinrslnmoudanuaninsogedu wagldold

ATBUAGUAUNNAN YL 1Y

2.14 Visual Studio Code

w3a VS Code 1ulusunsuussian Editor 1Wlunisudlaldaidounian
wrduszansnings 1u Open Source Tsunsufsanuisahunldonuldlaglifianldane
warzdmsuilnWaulusunsuiigesnisidaunatsunannesy seaunisidau
ﬁquuﬁxwﬂﬁﬁ’ﬁmﬁ Windows, macOS Wag Linux $895unatsnwiludi wagaunse

Woudadu Git lad1e arursatrualdaulaielddudouiiiniosdiowazdiuveissig o
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Tidenlduinuie sessunisilaldaulanatsnivinay Jd9u Debugger uay

Commands

2.15 Android Studio

Wuwn3esde IDE anguialidmsuiauiseundinduvussuuuidanis
LOUNTOYALALLANIE LAEWAIUIAINKIIAANUEIUNNAIN Intelli) IDEA Fanaefiunisingiu
484 Eclipse #ag Android ADT Plugin Ineinauszadnwad Android Studio Aani1swaiug

\A3833l8 IDE NianusaimukeUnanduuussuuyjiinisuaunsesn 1uliussdnsninann

'
a

g9%u veludrun1seaniuy Graphic User Interface (GUN ¥agliatuisagiiags

waUnaadu TnglifoerinnisSukeundaduuuluswnsuinaas

2.16 Arduino IDE

Arduino Integrated Development Environment Wulusunsufieanwuu
wielifiesonsiBeurenduidmiuunanesy Open Source 1 wwammesy Arduino
Dduunanviedudidnnseiinduendoufioonuuuniieannududauresnssuiuns
sanuuugUnsaididnnsednd nsldawialy Iéun usudinaluladnisuduusetu
reufinneifianldlfazueundindudidnnsoinduvania AsUssfns Arduino du

Tnaylasun1simualagld Arduino IDE

Arduino IDE dnldlaglusunsuiaosine senszuiun1seulusunsy Anauds
lUaed IDE Tudsnsinusvingavussiadaludfinisduleinsaluaz nssausiy
wuusa winazdululdluniamadafias@ourenduislaeldlusunsundladoniny
811918 uAnsTUIMsTUSEnInedeuldely IDE Awinsdoulusunsusiuauunn

31 IDEs veanuLauaziin1swaw IDE dmsuingussasdanilunaieagng IDE
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2.17 ESP-32S Node-MCU

Wuledvadlulasroulnsaiaesnsesiuniswonsouvuliliuazugys
wdsue Wuluga MCU Malunfivseansnmd@srimuadmanenistdauivainvans

AausilpsatagasNldnd s lUanisaundedlduinian

#1597 2.0 AruaNTRYes ESP-325 Node-MCU

Categories ltems Specifications
Protocols 802.11b/g/n/d/e/i/k/r
Wi-Fi
Frequency Range 2.4 GHz ~ 2.5 GHz
Bluetooth v4.2 BR/EDR and BLE
Protocols
specification
NZIF receiver with -98 dBm
sensitivity
Bluetooth
Radio Class-1, Class-2 and Class-3
transmitter
AFH
Audio CVSD and SBC
Operating voltage 30V ~3.6V
Operating current Average: 80 mA
Hardware
Operating temperature range | -40 °C~ +125 °C
Package size 14.3 mm x 24.8 mm x 3 mm




uni 3
N1999NLUUKAZNTIANUT YY1 TNUS

3.1 N199dNLLUY

3.1.1 N139NUUUNITVINNIUYDITZUU

ESP-325 DATABASE
Node-MCU
#1 F 3
R
Request Multimedia
ESP-32S
Node-MCU Yy MAC Address
MAC Address & RSS|
9 #H2 ) & R3S MOBILE »  MQTT
A "| APPLICATION |« BROKER
/ Position \_
. A
g Multimedia le MAC Address
& Position 3 & RSSI
ESP-32S i v
Node-MCU
e USER SERVER

U7 3.1 vdenlnezinsureisyuy

vdonlaezunsuvesszuulumsszyiuniaiasuansiadiifie digud 3.1
Tnedndnnisvheuvesseuu Ae okaundatuuuauidalny (Mobile Application)
Iasudyayrauugysainddsdayaia (ESP-32S Node-MCU) waUnaiaduyinnisdean
AL IVB I T SU waz MAC Address 209fdad a1 ainsiazddeiiu MQTT
Broker lUlM@5W1105 (Server) Uszananadien1siSouiveaiadas (Machine Leaming)
Tun1sviwgsunusniglueinsvesldau (User) ntrinsdaiuninigluetns

2895199 MQTT Broker nauludaneundintuiielvinauniinduveninilvan
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Tafdlifigaingiuteya (Database) Nnsafusuniiniglueinisveldau aandu

weundiatuazuanalaflineuagiuniavesnanualsniugldau
3.1.2 N1502NWUUIUNALATU
3.1.2.1 WaUNALATUFMTUNITNAGDUTAA AL Iy Y10

Yaugnsnaunsasule

weUndndudmiuntsnageuinAianuwsIdyIuveIUgysiausasula
penuuulidmsummaaeutaznnasslunisideuluaniunisalang q Feazidunisuanaan
AULITIVRIA Y YU Ugnslasuvesiidiniameiisuliudasdinazazdedoyalun

Firebase Realtime Database LﬁaLﬁU'ﬁau‘Ja éﬁ'g‘dﬁ 3.2

| Start }

y

Enable Bluetooth

?

Bluetooth

Scanning

Send Data (RSSI) to
Firebase Realtime
Database

l

Disable Bluetocth

End

JUN 3.2 fanunsvihanuveaweundindudmiunisnaasy

TarAuusIdys vesugysiaunsasuld
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3.1.2.2 waUndAndud wiunansiafiifeuagsdumisvagly

a

weundndud mivuansiafiine wagsduniavesldazuanaiafiime
oA sUamraY AUsIeNs wasidssussenenany vuaninli Jaeundiaduazdei
A sdaaisuldandddyans (ESP-32S Node-MCU) lidslaasussananandn
deiulanmeluoiasvesgldaundualiueundintu mngldlasuiuianigluoans
MnEsinefuhumindufiadetu 3 ads (3.6 ) ueundinduazanilinandadiiie
910 Cloud Storage for Firebase \louangunin o Jogas1s Ausses ddssussens
YoIHaNY uariumivoslduuteUnainty Welsuuanwiailifeueundinduazians
Uudmsuinlndides uaziouidou (Seek Bar) dmsumsidevlndduslfinaiiFeansils
SoludiFssauasidud miuaungidesd mndasnsnsuidmasuiiaulasiuoy

AuUM (Search Bar) wislglunisAumeinvrisvainanunaula



( Start ’

A4

Enable Bluetooth

Bluetooth
Scanning

\ 4
Publish Data (RSSI)
to MQTT Broker

\ 4
Subscribe Data (Position)
form MQTT Broker

|

Same Position
more than 3 time

Download Multimedia From
Cloud Storage for Firebase

Y

Play Media & Display
User’s Position

No

Disable Bluetooth

JUN 3.3 Kanunsvihuveskeundintud miuuansdaniiivieuagiuniavasls

25
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3.1.3 n1592nLUU MQTT Broker U Google Cloud Platform

A158519 MQTT Broker 31t Ju@asilidsninosnaudusg1ausn Aatuiadag

a51985v9sTuulaeld Compute Engine Uu Google Cloud Platform anntuagla

a & A A o Y A& ac s o =
ADNNWAADILANDUNNUULTULGSWLIDT PNFUN 3.4

= Google Cloud Platform & FingerML ~ Q  Search products and resources v

{e} Compute Engine VM instances A CREATE INSTANCE & IMPORT VM C REFRESH P START / RESUME W sTOP 11 SUSPEND ) RESET @ DELETE

Virtual machines ~
= Filter Enter praperty name or value @ n

E Viinstances D . Name Zone Recommendations Inuse by Internal IP External IP Connect
Instance templates O e fgpmi Save 85/ mo 10:148.0.4 (nic0) 3487.159.221 12 SSH v

D (] fgpmiz ¥ Savess5/mo 0.148.0.5(nic0) 35.240.191.155 SSH ~

Sole-tenant nodes

2]

=]

B  Machineimages
R TPUs

&

#  Migrate for Compute Engi

Committed use discounts

gﬂ‘ﬁl 3.4 Compute Engine Uy Google Cloud Platform

nAnas 9 dinesa59 2ntuiinisnde MQTT Broker Ingld Secure
Shell Terminal v83ABUNIABSLALOUAIBAIEY “sudo apt-get install mosquitto

mosquitto-clients” éﬁgﬂ“ﬁl &

namikaze635@fgpml: ~ - Google Chrome:

@ ssh.cloud.google.com/projects/fingermi/zon gutheast?-b/finstan niZauthus thl=en_US&projectNumber=6161

lelcome to Ubuntu 16.84.7 LTS (GNU/Linux 4.15.0-1092-gcp x86_64)

¥ Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical .com
¥ Support: https://ubuntu.com/advantage

1 package can be updated.
@ of these updates are security updates.
o see these additional updates run: apt list --upgradable

New release "18.84.5 LTS' available.
Run *do-release-upgrade' to upgrade to it.

*** System restart required ***
Last login: Sat Mar 27 14:22:36 2021 from 173.194.93.97
:~$ sudo apt-get install mosquitto mosquittofclientsl

U 3.5 M3AARY MQTT Broker lagld Secure Shell Terminal vasnauinesiailou
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\l9a$19 MQTT Broker 153 9nuuiinverlduazsianulagldads “sudo

]
U

mosquitto_passwd -c /etc/mosquitto/passwd” LA IR TUA 1Y T © E:Jisﬁﬁ NBINTT

agUn 3.6 syuvaglvnasvianudmsuverldil

Y

@ ssh.cloud.google.com/proj

lelcome to Ubuntu 16.84.7 LTS (GNU/Linux 4.15.8-1092-gcp x86 64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
¥ Support: https: //ubuntu.com/advantage

1 package can be updated.
of these updates are security updates.
o see these additional updates run: apt list --upgradable

New release "18.84.5 LTS' available.
Run 'do-release-upgrade' to upgrade to it.

#*¥* System restart required #**
Last login: Sat Mar 27 14:22:36 2021 from 173.194.93.97
: :~$ sudo mosquitto passwd -c fetc/mosquitto/passwd tlcprBlln

JUN 3.6 N1suiNr Laysiar uves MQTT Broker

AU Mosquitto Config File InglgAds “sudo nano/etc/mosquitto/
conf.d/default.conf” 91ntuLiLAIES allow anonymous false iaviin1sUansitld
Nuuuullseye wagAde “password file /etc/mosquitto/passwd” e sz yieg e
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namikazebt35@fgpml: ~ - Google Chrome

@ ssh.cloud.google.com/projects/fingerml/zones/asia-soutl

GNU nano 2.5.3

=11 low _anonymous false

password file fetc/mosquitto/passwd

JUN 3.7 nMsUanmaiinldaunuuliissyveves MQTT Broker
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Realtime Database

Data  Rilles.  Backups  Usage
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= TestRSSI
a1
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The Blue Dress
Kees van Dongen (1877 - 1968), Paris, before 1911

oil on canvas, 146.2 cm x 114.4 cm

Credits: Van Gogh Museum, Amsterdam
(purchased with support from the BankGiro
Loterij), ¢/o Pictoright Amsterdam 2021

T'he Dutch painter Kees van Dongen married
Augusta (Guus) Preitinger in 1901 and painted this
almost life-sized paint en years later, She gazes
provocatively thre her eyelashes, her hand

placed nonchalantly on her hip.

Although this is a portrait of Van Dongen's wife, it

is her bright blue dress that steals the show. It

contrasts strongly with Guus’s pale complexion

and the red background, causing it to leap out of
adows on
1.

The painting was directly inspired by Van Gogh's
bright colours and expressive brushwork.
blue dress.m4a

Kees van Dongen

JUN 4.8 milisuanssanufausvurlasusuniiesdlinedmunuuseiiuiuaany
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blue dress.mda
Kees van Dongen
—_— ot /10
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0 blue dress.m4a
Kees van Dongen
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blue dress.m4a 9
Keas van Dengen L —
e 09

SU 4.15 Yudun

4.2 NaNITNAFIUNITYINNIUYDY MQTT

naaoelde1u MQTT Broker 1un1s Publish uag Subscribe Toya laely
s “mosquitto. pub -h localthost -t "test" -m "Hello" -u "Username" -P "Password"”
iioidunns Publish feanuluiivate “test” faguil 4.16 uagldAds “mosquitto_sub
-h localhost -t test -u " Username" -P " Password " 1iiasfunis Subscribe foa11u
MnTde “test” faguit 4.17

namikazef35@fgpml: ~ - G

& ssh.doud.google.com

:-$I

5U# 4.16 M3 Publish Fennulufivadie “test”



ar

@ ssh.cloud.google.com

:~$ mosquitto sub -h localhost -t test

Hello

UM 4.17 13 Subscribe YeAuaInide “test”

4.3 NANISNAADUNISNNI9UYBNUSENSUR LTSNS
4.3.1 HANISNAFBUNITNIIUVDWTINLIBT

NANISNABBINTITVI9INYe U TN SUEl TS Wes M sulnelsniwilnney

¥

sglusunsy Visual Studio Code wavinissulusunsuigsviies lsunsuaziideya

MaseuliunlviiaTeadsus (Training data) 3nUWATYININTSIBUABAU MQTT Broker

wae Subscribe NI “rssiData”

A wisi
File Edit View Go Capturé Analyze Statistics Telephony Wirele:
"o % Qe B & 1 =V Q1]
0 [matt AN < A od I Lo I I IIAESEESST N (1) N Pl N |
No. ok Readeie Saies Shael h"
3985 182,508378 10.18.15768 34.87.159.221 MQTT 92 Loohect Command
3987 182.541328 34.87.1592221 10.18.15.68 MOTT 58-Connect (Ack
ETYET LIy I e 2.y w ) s rin . . '1) [rssiData]
3989 182.575275 34.87.159.221 10.18:15.68 HOTT 59 Substribe Ack (id=1)
4967 229.883783 34:87.159.221 10.18:15.68 MOTT 104 Publish Message frssiData]
4968 229.890920 10.18.15.68 34.87.159.221 MQTT 70 Publish Message [Position]
4983 231.026449 .  34.87,159.221 10.18.15.68 MQTT 104 Publish Message [rssiDate]
4984 231.032854 10.18.25.68 34.87.159:221 MQTT. 70 Publish Message [Position]

Frame 3985: 92 bytes on wire (736 bits), 92 bytes captured (736 bits) oninterface \Device\NPF {CAD9345D-B538-4605-9022-66CE35296600), id 0@
Ethernet II, Src: IntelCor ee:f9:fd (70:1c:e7:ee:f9:fd), Dst: Huaweile ba:bd:fe (80:69:33:ba:bd:fe)

Internet Protocol Version 4, Src: 10.18.15.68, Dst: 34.87.159.221

Transmission Control Protocol, Srec Port: 56339 (56339), Dst Port: mqtt (1883), Seq: 1, Ack: 1, Len: 38

MQ Telemetry Transport Protocol, Connect Command

SUT 4.18 asaaaounsifionsis MQTT Broker faelusunsy Wireshark
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A Wi-Fi
File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help
amZe PR QesEFIT Eaqql
(R ]mat
No. Time Source Destination Protocol  Length Info
3985 182.508378 10.18.15.68 34.87.159.221 MQTT 92 Connect Command

34.87.159.221
10.18.15.68

10.18.15.68
34.87.159.221

3988 182.541381
3989 182.575275

Gssubscnbe Request (id=1) [rssiData]
59 Subscube Ack (1d-1)

4968 229.890920 16 18 15. 68 34.87.159.221 MQTT 70 Publlsh Message [Posxtlon]
4983 231.026449 34.87.159.221 10.18.15.68 MQTT 104 Publish Message [rssiData]
4984 231.032854 10.18. 15 68 34. 87 159.221 MQTT 70 Publish Message (P051t10n]

> Frame 3988: 69 bytes on wire (552 bits), 69 bytes captured (552 bits) on interface \Device\NPF_{CAD9345D-B538-4605-9022-66CE352966D0}, id @
> Ethernet II, Src: IntelCor_ee:f9:fd (70:1c:e7:ee:f9:fd), Dst: HuaweiTe_ba:bd:fe (80:69:33:ba:bd:fe)
> Internet Protocol Version 4, Src: 10.18.15.68, Dst: 34.87.159.221
> Transmission Control Protocol, Src Port: 56339 (56339), Dst Port: mqtt (1883), Seq: 39, Ack: 5, Len: 15
v MQ Telemetry Transport Protocol, Subscribe Request
> Header Flags: 0x82, Message Type: Subscribe Request
Msg Len: 13
Message Identifier: 1

east once delivery (Acknowledged deliver) (1)

U‘ﬁ 4.19 9151980 Subscribe Request MelUsunss Wireshark

WeldvinasiUaldaune Unaady weunainduas Publish A1A1ULTY
voadya)eunlesu lunate “rssiData” MlM@sWLI937IIN15 Subscribe agiulaTuA
AN ITOIH Y QI ALATUAINLa UNBLATY WAAFIUIUATIUNEHA T WS AL U

'
4

voldaueUnandu InglduuuiaesisnisAuniveutiulngan

A ‘Wi
File Edit View Go Capture Analyze Statistics Telephony Wieless Tools Help
ABMZ0 [TRTQewETdd 1 QQ&if
Almat
No. Time Source Destinabon Protocol  Length  Info
3985 182.508378 10.18.15.68 34,.87.159.221 mQTT 92 Connect Command
3987 182.541328 34.87.159.221 10.18.15.68 MOTT. 58 Connect Ack
3988 182.541381 10.18.15.68 34.87.159.221 MTT 69 Subscribe Request (ids=1) [rssiData]

4983 231.026449 34.87.159.221 10.18.15.68 MTT 104 Publish MSsau [rssiData]
4984 231.032854 10.18.15.68 34 87.159. 221 FQT' 79 Publish Message [Posltion]

> Frame 4967: 104 bytes on wire (832 bm), 104 bytes captured (832 hxts) on_interface \Device\NPF_{CAD9345D-B538-4605-9022-66CE35296600}, id 0
» Ethernet II, Src: HuaweiTe_ba:bd:fe (80:69:33:ba:bd:fe), Dst: IntelCor_ee:f9:fd (70:1c:e7:ee:f9:fd)
> Internet Protocol Version 4, Src: 34.87.159.221, Dst: 10.18.15.68
> Transmission Control Protocol, Src Port: mgtt (1883), Dst Port: 56339 (56339), Seq: 10, Ack: 54, Len: 50
v MQ Telemetry Transport Protocol, Publish Message
' Header Flags: 0x30, Message Type: Publish Message, QoS Level: At most once delivery (Fire and Forget)
Msg Len: 48
Topic Length: 8

e R
I Message: {[-120, -120, -120, -120, -120, -120]} ] |

1J17'i 4.20 5938@9UN1S Subscribe maua faelUswnIU Wireshark
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PAINVURBUNITVNUERAANS 1B5NLI8598¥1N15 Publish HASNGHLMALA

P nelalunite “Position” ¥8a MQTT Broker

A "wi-fi
File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help
" e RCQeumEFI _=EQqafl
i‘mm
No. Time Source Destination Protocol Length Info
3985 182.508378 10.18.15.68 34.87.159.221 MQTT 92 Connect Command
3987 182.541328 34.87.159.221 10.18.15.68 MQTT 58 Connect Ack
3988 182.541381 10.18.15.68 34.87.159.221 MTT 69 Subscribe Request (id=1) [rssiData]
3989 182.575275 34.87.159.221 10.18.15.68 MQTT 59 Subscribe Ack (id=1)
27 1cg 221 10 12 25 g2 SOLL AadRublish Messaca tassilatal
I 4968 229.890920 10.18.15.68 34.87.159.221 MQTT 70 Publish Message [Position]
S . I 22T T e o T UT T T o Mo earr oo ToaeaT
4984 231.032854 10.18.15.68 34.87.159.221 MoTTY 70 Publish Message [Position]

Frame 4968: 70 bytes on wire (560 bits), 70 bytes captured (560 bits) on interface \Device\NPF_{CAD9345D-B538-4605-9022-66CE352966D0}, id @

Ethernet II, Src: IntelCor_ee:f9:fd (70:1c:e7:ee:f9:fd), Dst: HuaweiTe_ba:bd:fe (80:69:33:ba:bd:fe)

Internet Protocol Version 4, Src: 10.18.15.68, Dst: 34.87,159.221

Transmission Control Protocol, Src Port: 56339.(56339), Dst Pont: mqtt (1883), Seq: 54, Ack: 60, Len: 16

v MQ Telemetry Transport Protocol, Publish Message

Header Flags: 0x30, Message Type: Publish Message, QoS Level: At most oncé delivery (Fire and Forget)
Msg Len: 14
Leoiclonathi g
Topic: Position
Message: [11]

|

Uﬁ 4.21 9533@9uUn13 Publish Guaua aeluswnsy Wireshark

NSOLE  TERMINAL

ata/Local/Programs/Python/Python37/pytho

data publi shed

rssiData : {[-126, -
Position : [11]
data published

Uﬁ 4.22 namsulusunsuiladsnines

N5UT 4.22 wansnanisviauveslusunsuiladsnined lngussiausn
Jruansteidafivhnng Subscribe LLassﬁ’amﬂammmLLiamaqammwmﬁlﬁ%’Umml,aﬂwam%’u
usiaseuuanadoRafefiviins Publish waznadnsnisviulesunuavesgfly
weUwdiadu warussingavneazuanidonu “data published” ileuanitdoyalsvin
n13 Publish U7 MQTT Broker Wufli3audoy
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ludnsdu 80:20 FailfoarAnuwiiugivewuudasavitiu 97.70 fagun 4.23

PROBLEMS T TERMINAL

Microsoft Windows [Version 10.0.19042.867]
(c) 2020 Microsoft Corporation. All rights reserved.

C:\Users\pee\Documents\work\Final Project\ML>C:/Users/pee/AppData/Local/Programs/Python/Python37/python.exe

e

il . . 21 63 51]
Accuracy = 97.70114942528735 %

C:\Users\pee\Documents\work\rFinal_Project\ML>
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4.5.1 NANITNAADITAAIANNLIIVDIFY Y 1N bisUlnefansaaaInia

ABUBNINYUAULUITEAY 45 DA

NAIANNLTIVOIA Y UNIATU DU 63 ArANuLTIvBIdY LAy
1A1ANULUTUTINVRIFYIUNINAAWINAY 6.09 (UM 4.26 NAUMUT 43 AIAIULTY
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import pandas as pd

import numpy as np

import paho.mqtt.client as mqtt

from sklearn.model selection import train_test split

from sklearn.neighbors import KNeighborsClassifier

broker = #IP Address
port = 1883 #MQTT Port

username = #User name
password =  #Password
#read data

df = pd.read csv("Dataset\FP_DATASET.csv")
x_train = dff[ 'RSSIT', 'RSSI2', 'RSSIB!, 'RSSI4, 'RSSI5!, 'RSSI6T].values
y_train = df{"TARGET"].values

#model

knn = KNeighborsClassifier(n _neighbors=1)

#training

knn.fit(x_train,y_train)

def fringerprint(rssil, rssi2, rssi3, rssid, rssi5, rssi6):
#prediction
prediction result = knn.predict([[rssil, rssi2, rssi3, rssid, rssi5, rssi6]])
prediction_result = str(prediction_result)

with open(‘accurasy7.csv,'a) as emp file:
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emp_writer = csv.writer(emp_file, delimiter=",', quotechar="", quoting=csv.QUO
TE_MINIMAL)
emp_writer.writerow([rssil, rssi2, rssi3, rssid, rssi5, rssi6,prediction result[1:-1]])

print("Position : "+prediction_result)
return prediction_result

def on_publish(client, userdata, result):

print("data published \n")

def on_subscribe(client, userdata, mid, granted qos):

print("Subscribed : "+str(mid)+" "+str(granted qos))

def on_message(client, userdata, msg):

global data

print(msg.topic+" : "+msg.payload.decode("utf-8"))

data = str(msg.payload)

data = data[4:-3]

data = data.split(',)

data = [int(lhnumeric_string) for numeric_string in data]

client.publish("Position" fringerprint(datal0l, data[1], data[2], data[3], data[4], data[
5])

Hcreate client object
client = mqatt.Client()

client.username_pw_set(username, password)

client.on_publish = on publish



client.on_subscribe = on_subscribe

client.on_message = on_message

#establish connection

client.connect(broker,port)

#Publish / Subscribe
client.subscribe("rssiData", gos=1)

client.loop_forever()
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#include "BLEUtils.h"
#include "BLEScan.h"
#include <esp log.h>

#include <string>

#include "BLEDevice.h"
#include "BLEAdvertisedDevice.h"
#include "sdkconfig.h"

#include <BLEDevice.h>
#include <BLEUtils.h>

#include <BLEServer.h>

// See the following for generating UUIDs: // https://www.uuidgenerator.net/

#define SERVICE _UUID "afafc201-1fb5-459e-8fcc-c5¢9c331914b"
#define CHARACTERISTIC_UUID "beb5483e-36e1-4688-b7f5-ea07361b26a8"

void setup() {
Serial.begin(115200);

Serial.println("Starting BLE work!");

BLEDevice:init("BLE No.3");

BLEServer *pServer = BLEDevice::createServer();

BLEService *pService = pServer->createService(SERVICE UUID);
BLECharacteristic *pCharacteristic = pService->createCharacteristic(

CHARACTERISTIC UUID,
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BLECharacteristic::PROPERTY READ |
BLECharacteristic::PROPERTY WRITE
);

pCharacteristic->setValue("Hello World says Neil");

pService->start();

// BLEAdvertising *pAdvertising = pServer->getAdvertising(); // this still is working
for backward compatibility

BLEAdvertising *pAdvertising = BLEDevice::getAdvertising();

pAdvertising->addServiceUUID(SERVICE . UUID);

pAdvertising->setScanResponse(true);

pAdvertising->setMinPreferred(0x06); // functions that help with iPhone
connections issue

pAdvertising->setMinPreferred(0x12);

BLEDevice::startAdvertising();

Serial.printin("Characteristic defined! Now you can read it in your phone!");

static const char LOG_TAG[] = "SampleScan"

class MyAdvertisedDeviceCallbacks: public BLEAdvertisedDeviceCallbacks {

void onResult(BLEAdvertisedDevice advertisedDevice) {

ESP_LOGD(LOG_TAG, "Advertised Device: %s", advertisedDevice.toString().c_str());

}
void loop() {
// put your main code here, to run repeatedly:

delay(500);





