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ABSTRACT

Due to the current situation of the coronavirus disease (COVID-19) epidemic,
the number of COVID-19 patients is increasing rapidly that it exceeds the hospital's
ability to take care of patients. Therefore, it is necessary to provide a place to care
for patients, called “field hospital”, where can track patients not to leave the field
hospital to prevent the spread of infection to the outside. The objective of this
project is to help alleviate the workload of healthcare professionals, increase the
distance between medical personnel and patients and track patients not to leave
the area. Beacon technology is used to determine the location of the patient
whether they are left from the field hospital or not.The COVID-19 patient tracking
system in the field hospital consists of 3 parts: a database for collecting personal
data of patients; beacon technology part and application for patients and
administrator. There are 4 beacons, which are installed in the field hospital. An
application for patients is developed to receive patient data and Bluetooth signal
from beacons to store in a database and then transmit the information to an
application for administrator. When a patient is found leaving the area,

a notification will be displayed to the administrator or nurse in real time.



GUEITY

ASSUUTENA

3)

A6

A13URYMI5

U 1 unin
1.1 anuBusnuszannudirgaestiym
1.2 Tnguseasd

1.3 YD ULAVDILATINY

w2 nguiuazudnnsiisndes
2.1 Msunsseualsalaia 19
2.2 AnwvaluladUnou
2.3 AN¥IA1919171 Java
2.4 Anwimslalusunsy
2.5 Ainw1n19viudaieu (Notification in Android)
2.6 @nw1 Database
2.7 @nwn1slY Firebase
2.8 @nw Firebase Authentication
2.9 @nw Realtime Database
2.10 NM3An91 Run Background

2.11 Received Signal Strength (RSSI)

I
VI
X

11
13
14
18
25
26
27
28
30
32



#1508y (6i0)

L%

ATg
UNA 3 NI9RNLUUMATNITININUIYInus 40
3.1 NMIBBNLUY 40
3.2 wsotlonlylunisvaass 67
3.3 MFIANUNANITNARDY 69
UM 4 HANIINAABY 78
4.1 MIAFBUNITAUMAYIUTADU 78
4.2 NsnAFeUNTSWeNsava ke UNGATUiug IuTDYa 82
4.3 NMINAADUNITLYBNsBYDIUADUTIULDUNELATY 87
4.4 MIVAFOUNILTBNFBVDY GPS AukaUnaATY 89
unn 5 ajunauasdaiauauue 92
5.1 asUwa 92
5.2 UalaupluY 92
UTIYNTY 93
MANUIN N NsasugIudelaLaynsdeussiuLeUnaiaty 96
MANUIN ¥ YAAFINSNUdILTADULAL TEUAUALY 102

AAKNUIN A 39N IUaUNALATY 117



CaN

=D.

1.1
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
29
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
2.21
2.22
223
2.24

a15U85U

vy

UAanlARLLNTUYBITEUY
agm?imiuﬁmiﬁﬁmz
AYIHLANANTENINLTIN U ULSINETUIGEUIN
sEAUDINITTRIKUILLAIn

Umau Ju RL-NRF51822

lalnuesn1wn Java

1Usunsu Android Studio

%11 Create New Project

sUluu Application

Fadelnseau

ne19vealUsunsy Android Studio
nieauanslnavaya

N159N911U99 Notification UNLOUATDYA
nsvinaunelunsiaLsiou
HAUNTLAUFDUAIG
LaUsS AR ounISIasTY AP
sunuulumMsuansnaved Notification
TUsunsuN15&@519 Channel Notification
319 Channel Group

F198 19U LNDUARINITHINADY
ﬁqwﬁ’wéﬁ
TUSHASUANSMAUARLIAINITHILADY
FBEIINTNDUEAAINITUINADU

YAAH

NSNEIEUUFULUUANG 9 ¥4 FIREBASE AUTHENTICATION

Vi

10
11
13
14
15
15
16
16
17
18
19
19
20
20
21
22
22
23
23
24
25
27



CaN

Uit
2.25
2.26
2.27
2.28
2.29
2.30

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19

d15Uy3U (siv)

Authentication SDK

FRYLOUNALATY

Audnanslunisienu

Audnalunsinemu

sULUUYeYA ibeacon

IAssEs1ausiaLin
AINSILYBINTTINUYDILBUNALATU
vdenlnezunsuwaninisinulaeswludnvesyldnu
Amsnsviuludndaua (YaaInsmanITunme)
n3IANElATIAs1InT splash screen
aruMsYNuTesitnaendularanzLlou
InlaseasamTngaandu

Ualteu sign in 10U Email/password
n3aeutoya e-mail fldau
daalasesravtnameidou

Joyarthe (user) lugutoya

1A5985 191U user home

W UAINISYINIUYBITNTBNBINNS
lassasavamihnsenaumai

1ASIES 19 URINLINTENDINS
APUNSIINUIBIRTNATARNTS
danalaseasranthaiafnng
SuMSTUYe TR LT
FandlassadantAnseis e

YA ITARFBLIMNG

VI

27
30
31
33
34
35
40
a1
a2
43
aa
aa
a5
a5
a6
ar
ar
a8
a9
a9
50
50
51
51
52



Uit
3.20
3.21
3.22
3.23
3.24
3.25
3.26
3.27
3.28
3.29
3.30
3.31
3.32
3.33
3.34
3.35
3.36
3.37
3.38
3.39
3.40
3.41
3.42
3.43
3.44

CaN

d15Uy3U (siv)

FAdsvin MANIFEST ileayqiidnianisinsesn
AR UNTYINUNTNERNY

P19l ASIES VD INTNALAY
IAATIES VDTN UTUA LS
anunsiurwa sl
Jnnslassasrsvesnilusivg

TAs9as19mtn admin home
Ssumsvhnuremtuanss e doauoenaInitud
Tnssadawthuanisedoauoonaniiui
aRuMIMNUTImngaure UL
dnnalaseaiiamin Home Yasmthgsmuiagae
JanalassaromihgiunisUienieluvios (Indoor)
Janalassaramhgeiunisthenieusntied (Outdoor) MAUNIS
nuvemihuanstoyagthe
Janalassaiaihuanideyagiie

W manifest N15V8BUYINNITUIE

funtelit mac address vosDmouudazinasamiidadn firebase
arunsinauesiaoululeUundiagy
WHURIUNULAZALALINTTIR

lbeacon

Ibeacon eddystone

InsAwn OPPO RENO 2F

LMS 989 RSS musseznnsainmousiad 1

LMS 984 RSS mussesneaindnoudad 2

LMS 989 RSS MUSEaenI49NnUADuAIN 3

VIl

52
53
54
54
55
56
57
58
59
60
60
61
61
62
63
64
64
65
66
67
68
68
71
72
72



2

3.45
3.46
3.47
3.48
3.49
3.50
3.51
4.1
4.2
4.3
a4
a.5
4.6
a.7
4.8
4.9
4.10
4.11
4.12
4.13
4.14
4.15
4.16
a.17
4.18

d15Uy3U (siv)

LMS 284 RSS muszegn1sandaausiai 4

LMS ¥4 RSS auszegneinau BLE ynsn
v ¥ = [ |

Ul iU dulausine o

yannUmaulures 201 Room

aRnUnaulued 202 Room

-

=

ynnnUmaulues 203 Room

yanndmnauluies Exit

waUnaAdu BLE scanner

A51LANS LRM Y93 RSSI vosTinpusafi 1

A51MUAN LRM w83 RSSI vesdinausiii 2

N3 MILERS LRM w3 RSSI vasdinausni 3

n3MLANT LRM w93 RSS| uasdinausiil 4

n3MEna LRM 109 RSSI vasdinawiia 4 ¢
uwanahueunaiatudayanisameideuvesiaeg
Poyausyifaivesldalugiuteys
wanantineundintudmsugUoyarae
wansmihuaunaintudmiugiiieeunng
foyafidngrudeya
Jayan1InsenaInsnguleayatazianiteyaluleUnaiaty
JayaniInsenaiannsiingiuleyaLazuaniayalukaUnaAdy
Juilfoderiinthi

nhawnumdygavesineu

windengsuvia Indoor kag Outdoor {3
vinuanseTeuaziumisiosweita

PULAAIHURI L SINE1UIAEUNY

73
74
75
75
76
76
77
78
79
80
80
81
81
83
83
84
84
85
85
86
86
87
88
88
89



CaN

Uit
4.19
4.20
4.21
4.22

d15Uy3U (siv)

widsteya location veuldnu
WaAIAT LAT , LON UNLOULILFBUYD9iI008
PYIAN9UDILDATIY NEANI USER 1D No9na1nUSHIeuiuy

VI MAP uansinuviafiagves USER ID figananniiui

90
90
91
91



G\']'i']\?ﬁ
2.1
2.2
23

GV W PR

Joyasvariduninousy RL-NRF51822
ANULANAIITEI1I19 BEACON AU WI-FI

Path Loss Exponent

X

12
33
39



UNUI

1.1 anudunwazanudrAyvasdaym

Tudagtiuananiunisainsundssuinvondel¥alalsun (Covid-19) ¥inlsid
fiae Covid-19 Wudmiumniasdutuognenaii adudanuamisovesismeiuna
flagFuguasnuiuielfledsfosinmaniuiilunisquadnuidimsusesiugvae Soni
“Isangunaauin”

“Usemgrunaauin” mneds anuiilinisquasnyimeivia sessugiaed

=

AuTarnuannsavasismeruialunisiuguaine feinisdadeasdauenaniuneuia
Futunsiiiunisvesmissnuiisuiingeuluiiu wu Ia Tsedeu lssdu vie vousyay
unalug) 1Hudu

dosnnlsmeunaauuinluosguadaedudmauinn Tassnuiieiunaa
Rerfuszuuiianunsatismasyanainsmisnisunndld ieidunisannisza uagiiu
S¥8EN19TENINYAAINTNNITUNNEAUEULe Ao sruudaniugUlslain-19 n1egly
Tsangrunaauiuiunn lnsaduazesniuuuenndadudmiuisiisuazyaaininis
nsung wagldmaluladUneulunisseuduniswesyUiadnidniseaniannlssneruiaauiy

3ol Favzdinsuanamanisfeulufueniiuvsoneuiaigualivsuiuuiealngd

1.2 InQUszaen

1) wietesiugUevieyanaiiindiesnueniiunfimunl
2) Wil IuTEyEesEnI e uYAINTN NS WINE
3) WeAnwinsvinuneUndindunaiusaendeduinalulaginoudniy

TsangIUIaduIY

a 4

1.3 vauunvaIUIguguinus

v

1) sruvannsanTfuimuvrisvedldan Uie) Megluiunndmunlagayly

drdmeulunisderidyarnuazliduenndindusuairdyyruantuiiluidingiudeya

wnUszananaiivauaneandaly Aeguning 1.1



Android Smartphone Android Smartphone
(User) L— Web Server —> (Admin)

I

Q-

Beacon

U7 1.1 vdenleezunsuvedsyuy

Y

2) srvvanunsoudaieuludeaua (uaa1nsnIMsunnd) mniluaaaeenuen
Huiifisvuelagasldnisneseudyanadreuiilasuudninninseildnsduidiiia
distance aafifmualy wazudadouludmadualdiunsiu

3) szuvansauansdeyavesldliunguald wu flitianadesmsdmemie
iU 18 nsarligldidoniidesniserlstdwmnsdauaasldfudeyamarvagi

daasluuandngliiugly



unil 2
noufuasnannisiieItas

2.1 NSUWISTUIALSAlAIA 19

15a1A30-19 (Covid-19) lulsmgUAlnaAfin1sunsszunlugiifuraniag
tagtiuslan fgvaelselain-19 udandn 100 Ause wasdedinnii 2 duse Gewvas 2)
dnfuuspndlng ulfasdinisesfuuasmunulsalain-19 sgraduudefinunisinidogs
avaufiandn 2,107,674 910 (@eyaiuil 4 funau 2564)

2.1.1 15AlA3n-19 Aa

lsalA3a-19 tAnannisaniialisalalsui 2019 (Coronavirus 2019) n3a%e
NINYIAENTAB SARS-CoV-2 L3usyurnasalsniuMnayild a1s1sasgussyvuiu
lassafanaiugnssuadeadaiulsamsanunsszuinly wa. 2545 uaglsawesa (MERS)

NUNTSZUIALU W.A. 2555

2.1.2 MIuwInszAeLe
2.1.2.1 nwazesdes Munslonwsaiulusser 1-2 wns
2.1.2.2 MInsauid sifmmiéi’uﬁa?ﬁﬁ’wé’wméﬂwﬁmL%@Imf‘m—w
LU ‘Ij;']adﬂ 1hane Halneniense nienisdeuiuiuindudaivudoude wu Wi anin
Use sy dwisuAamdsdu Wy ga91se wuhilomaundideldtosunn
2.1.2.3 e wuluurensdl wu gUaeleun Inadaguae
Tuanuiifiernadiemliiazain nsiwimanisfinelfiAnnisilanszasvesazeses

@ 1% 1 [ 1 I ¥
YUIALAN LAlA NINALFNNS mslaietiomela unu

2.1.3 1M3

fasiinAnitedaulvginindesay 90 Fonishisuuss Snwueiniafies
Antlen 1w 14 1o vaandnaiile duheidindissiosay 5 whduiilenssuuswioingi wu
Jandniausuuss ssuumelansessuulvaiieulaindumad s1ufain1igsnaunaiessuy

Tudin



Adreinausanuineusifionslavssanadesar 4 nnsunsndeuny
Iodes dnnulugUisnguidssas wu wnidnenedesndt 1 Igureniilsadsedda wu

Lsalauazvaeniden sals lsavanises vsen1iziauiuunnses

q

2.1.4 msdesiufnauazunsitioladn-19

2.1.4.1 awwininewnsiensentinind enviuluanidnengoy
N1y

2.1.4.2 d1adloUay 9 Allaaloanagea nIeuINiuIdeanysni
AsdseihiuayiBussezinan 20 Juni

2.1.43 1anle 91w asldnssauiivgdatinuazayn ndeainiy
iluitsly fwesfiinitn

2.1.4.3 Yaronuasdunvusiluwny ndiantudrieliazonn

2.1.4.3 IUSsYsiIan1edand o819ty 1-2 WAS

2.1.4.3 vianidesmsdusiam ayn wavuin mndalailigeile

2.1.4.3 vanapensldamassuiy

2.1.4.3 vandudlnaddntusuiifionnisiae

2.1.4.3 savenunuviseduialnadaiuninlaglasnduy

2.1.4.3 uffavinefngelain-19 uuda Arsilesnisindouasuns

Weladn-19 meituiu Ingadesnns 9 uananagun 2.1

QatduolunasIsu: Q

Juudsraaosuaty

@O0

svuulo o ) anlo/fsu Tnséwri
SIS us:q

QSO

Wwinsluu ) swdu wlsoy/sudas ATH
sOmssoue

0

Gzriow souiu/amnsy Qunodud fitlous:q
b fundio SDANSISOU

= T Gl D

JUN 2.1 gandesluiansisae [1]



2.1.5 msdnedlulsmeunaauny
2.1.5.1 tumaunsidniunssnelulsmeuiaau

1) Amdengiheifiaihiumssnumaunasiniiivun

2) iwdsuarimiending TnsduasiuImienisguauasnis
UftRdlawdsin

3) iloiiingnudamedou

4) SuAuugilumsuiasisenitadiinuazasuiuly
TuBugounsiinlssneuIaawIY

5) Whitnauituiiiisinualy

6) ffthpazldsumsusziiuanzaunmarniiudmiifiie
AAA1NBINTNNTY

7) Winthilegsusudeyaguameesiieiiiofniansu

21N huLAaE Y

8) fthevogasumuuiimvuaiivinazudauag i
Aendnlasuenudeyagunnyseiniu

9) mihfiazsinnisamzieudivunegUisuaziuae
aswufunsudeuusilunsuiiimdssmiendutiu funeuresusaglsmenuna
aumoaiimsUuAB U ANV

2.1.5.2 Anuuans1s “lsswenuiagun” Au “Hospitel”

dayaannsuatuayuuIniIsavain Wddrdnadud
“Tsswenunaauny” vneds anuiinlinisquasnumenuialungugineliuanieinisvie
flennstion nadinisszvislanfnidelafalelsu 2019 wdelain-19 FuAudnenmnis
fasvuvuinslulsmenuna fetinsdadnedmenanuneiuna %’uagﬁumsoﬁ%ﬁumimaq
miraufisuiaveuluiiud 1wy 1o lsafeu unine1ds Tsdy vieveussyuuuelng
Jusiu

Tnefnguszasdvasnisdasslsmeuiaauialunsdinisszuinveslaia-19

Twr9anig A9



v I

1. §aseszuuuinisnsguainyineuia uaeiidindng
PUI (Patient Under Investigation: §ia8#idiassniunisasuaiulsn) lunsafiiuda
ANANNTvRslImeIIa saudn1sdansesiae mslinisidadequatnuiuuy One
Stop Services
2. ansasugihesuduladn-19 HguadnuwiwuugUaely
uazlinsguagtaefionnslisuuse
3. M Huanuiifieguasnungiheifennisad uagldsu
msasanlsmeuedspuadihelunmzidsundy vieingn auRtuuds
dmunsdasdlsmenuioaunuuasunis ulumusasgiufidinue dield
finuvasndeilududuusn A1elin159aus i ueeInsesnseaIsIsuge baun
nsuatfuayuuInIsguaIn gilsamgiaduszuiaiven funtsund fudisunases
foshiusn 4 uasdunswrmgassuguimindudougwlidndld feaufuseures
augnssunslsafnsedavin Sensdalnddiiangusy orasdssuuinniniige
mMsdanisonnia mslvaisuvesennia fiyaainsnianisunmdvihauuszsuazdeiies
sy
d9u Hospitel n3oan1uneu1aguisanizia 49111910015590/191
Hospital fiutadn Tssneuia wae Hotel findadn lsausy gy 9ann1susudey
Tsswsulnuaoiunerutatang e Hospitel wngdwmsugUaelain-19 fifoenisny
agaanauie [udiudminninlsmeruiaauy sessugithenfionnisesvielisuuse

USuidsulswsulibuiiuiiisyfennis delilsanerviaanunsosessugiaeiifiennis

wiinldeguhuwasiiuszdniaingean

aundninat nsUsulilssusy W8y “Hospitel” asdoadulsusudifivaanin
wnn 30 Hestuly, mngdwmudheilEsunmssnululsmeuiauudlitiosnda 5-7
$u wagiinanmaresedvonasi, {UaeBudlinnusiuile aunsadeanslésizes quanuies
197 Lif19¥12 waghifimnudssmnsdnng, gUaeglifld nsdilsadszdda desuay
91M15led, Aesdaenlinsen dnsUlVEUIeSUUTEMUMEAIRUATURINLKUNITINY
Yoaunng uazlsaneruiaduniadesduisuiiionduidiinwiilsmeiuia wingiaed

a1NsUaBULUAY



1A81IM5FIUVY Hospitel A ANLNNdILANTUN1TNTIaTUANDING
AN IuumamATY (Telemedicine) visalatl (Line) nay, n Hospitel zsosinnng
1 AuUsedn dne1utadnsndiu 20 Wewie 1 we1ula 10159 99RAuldiIuamATY was
wewndindulat finmsdeudtanyniu niewialiedesdiofiugusing q 1wy idosingungd
insesinsziuanududusendiauluion uaziaionenesd Wi ddy e e
NNTIY AOIHIUNITNTIVAANTBIAINLTINEIUIANENABY TanvuaAnanT wu a1yl
50 U lifllsausedndndu laldin ladfsasss liflenusdifouuas Saazanmnsadendi

uldt waglunsaingUaefionnsunnauiazdeludismerunananlaviuil uandagun 2.2

O
m g-:;

“Isowenuiaaunu” fiv “Hospitel” amudlakusdugoouuuliu?

w4 an

Isowsnuiaauu apwiifiiimsquasnunwenua Hospitnl uuwEsulsonsuli Duamueuations o

U g g imsig Hospitel HSoanIUWEIIANIDMAWEND tHad N

misusuddsuTsousutiilivamuweaiadins)
HuwunEns: v Ms IETEnRsUR U8 Im sUDE
HEalUsuts o iheaudiianusstts quantooldd
Uaowiluasudaumnasewe wnaauw

€ et

tunsniniss:uiaualsARUANBAIWNISIAS: UY

usmislulsowena MsIndavd-aoUNANTUWEIS

Suagruntsonufsurauauiudud tu Sa Tsoidau

uKSneTae Tsuiiy HEaHoUs:yuyualrnd Wudu
ooy

o
- g O
Rt n

asTusavEumsQuarilay ]

OSTIUSVSUMSquagUae

sw.auw dmsdalvudolAHwmngusu M sds:uy
Sensihidu msdonisainin mslkafutvaoainia
fypamsmanisuwnGiiviulssiltaztaioo udu

A = ¥
N el N W >

Soudcrmibin >

ns

navHospitel o=douluwné ] Auls:5a Dwenulasasiad
20/18eodd 1| wegha Dnisos anaulddiuiniau gy
U a:upWwansulad Gmsnduub}nbunniu OiAspola
wugiheihoa o (psaviaatunnd 1nSovios:GuRYl
wWutupaniiwuluidoauannsadioniss (uéi

ar——_—. h——

gﬂﬁ 2.2 AULANAN9S Il 1UIanUlsIneuNaaw [2]



2.1.6 N155NWIAUU Home Isolation
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wwndegiaue TasUnfudafiivin Home Isolation I¥azdesdiinaust feil
FUnelain-19 A¥nwidud : dwdudfisnudusyana 7-10 uly
Tsaneuna wazwnndidaseinamnsasnudsefivauld
{07019 Afesefies : a1mn5asin Home Isolation dminrity
n1s3ladeaInuNndnuaumNIray niegUiedides Aelienisid laluae flﬂf’]&ﬂﬂ
yileinau laisusa iy wazdiswmar ualifermsmeladmeladgiuin Yeslddniau was
szsusandaulaiinnit 96%
2.1.6.1 AnuaTAveNTiannsa Home Isolation 16
1) 91glifiu 60 U
2) aunnudeuss denisieevselifionnis
3) lifinnzdhminAusnasgiu
4) efeagauiien viseligedesiusigliiu 1 Ay
5) pesldiilsausydim laua 1sale lspila-vaenden
Tsawvnulsavaanidenauas kaglsalen

a va o 1

2.1.6.2 Wugie Home Isolation siasufjURsaagngls
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2.1.8.2 Tnmmnsmelalusziuunilaiiu 20 aSwoundi
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2.2 gnwwnalulaginay

[
a g

Jnou (Beacon) Aa gunsalvwiadniigninasluauisnlnu (Smart Phone)

Julnd o wSeausndlag (Smart Device) Julnile wagdnuuu Aedilneuaniz Nlilaeg

Y
@

Tulnsénn azilugunsal IoT ¥38 Internet of Things MNaUANwIN MsviUesdaoy

AasuUdeudy 1041y Bluetooth wisauei Uszevdsdyqiugalnaga 200 wns

e o

AuEnsaiuesinauAe Mmslideyamunisszezlndnuiug

2.2.1 iaNN1SNI9IUVBIUADY

[ 1

N1391197UT030ABU %AN 9 HUUINEITYYIPDNUIDEINLAEIFIUA?

T

1% =

woundinduliofenu Woldsudyniuandereu avttayanigndisanuiussuiana

KV

A |

Wefimumszesinsszninsdiedenuiitaou Tuszey 0 - 70 wes Welkieluniswamu
LeUNAIATUF APls a9 Estimote anansathssevsiadinuedumnsiuun wiadu 3
svoviidaladne Ao Tnduan (Immediate: 020 cm) 1 (Near: 20 cm = 2 m) lna
(Far: 2 - 70 m) Tusgfuiinfauagiisyesia 3 Wiualiuenuansteyaylsuddld
i faldeging Wudufouindnunlusaiung: vieddldeglndflruansdoyaesingiu
Wuduy

22.1.1 wiadroudldlunissnvilaseu

Tnounldlunisdnsilassnudusu RL-NRF51822 fauandlusud

2.4 waglivayaswavtden wandlilumsnedm 2.1

SUM 2.4 Unau Ju RL-NRF51822 [d]

anwazvesdanouiy NRF51822 Unsulugaiuunnn iBeacon: ULTRA LOW
Power 9n%U NRF51822 uag Leverage BLE 4.0 fdvnaidunuunnmily, Wusnsauasuas

Wisuwasngnaewmuderivualilddmiudandvduaglddmiulueias luga Location-



Based Service NRF51822 Beacon,&ganeud

[

12

ARWINY 2.4 GHz uWAaNTORTITUAY IR

Inansinswoundintudmsulnsdnsilefs interpreted by 10S wag Android BLE
2.2.1.2 Uof

1) 9819599157 TO USuusalaanunngnsian

2) UUID, Major, Minor 8u quisnilimesilaeulaggnan

3) iBeacon UN33¥iaka Easy dmsusus
4) 14 Nordic's NRF51822 @U Bluetooth LOW Energy
5) atfuayu 10S7.0, Android 4.3%uld

6) Effected %29: 50M

7) 1gmsldanuwunnasinnninly

p13797 2.1 deyasvavidoniinouiu RL-NRF51822 [d]

RL-NRF51822

wsesulisn 2.0-3.6V ( DC)
AUAluNITYY 2402 - 2483 .5MHz
wa (KB) 256/128
Output Power -30dBm ~ 4dBm

Suauln -97dBm ( HIGH GAIN Tviun)
TX Current 10.5mA
RX Current 9.7TmA
ausunugagiu 2.6UA
L@101nATULUY L8 1A PCB
RipN 1S
Power 4dBm
GRPEAIEAURN > 50M (0dBm)
YUIR 25 1. 4.614
SENSOR Fden (SHT3X/KX022)
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2.3 Anw171913171 Java

Funwndeulusunsuitenguszasdmly Tasanusavihauldwieudu 1y
A1 fiassnaneang wavatuayun1sTeulusunsuuuUeauLda (Object) gnaenuuuin
Tndeudmiunisidau Tneflusenuazaanarigsuisninuasanannang Aven Java tu
flaudsladnazylddniaun sonuuukariaulusunsudosas tudensidowdes
aduden withluldauldyniivienn unanwosu uenndinduresniv Java tulasund
uEr9zaeulndifu bytecode fianunsadulély Java virtual machine VM) Buagfy
andnenssuvosnenfiumesiu q warlu ¥ 2016 Java Wuneiilasu anadouwasld
maﬁqmluiaﬂ TnotanignstdiauiSusennamdy 11w Java tusiaunlag James

(2
v A

Gosling #1US¥M Sun Microsystems UagUugndefanisilu Oracle Corporation) wa
Jnsandausn 1iled 1995 Imanwwwﬁuié’%’ugﬂmemmm C way C++ UWAN1YT Java
o nduniwisyiugandn awisaes furiiinnisesdslunisiauives Java compiler
virtual machines wagaanalausn3 (Class Library) lumeudutugniusunsiae Sun aeld
FuanSfingan Tu May 2007 lun1suUanuiutesyyres Java Community Process
Sun lsaanzifesulnalumaluladves Java Wudiwaruninaiels GNU General Public
License waznsiaunmaluladau % 1 GNU Compiler for Java (bytecode compiler)
GNU Classpath (laus13uagiu) uag IcedTea-Web nosiuaanves Java Aeriesiu 8 7
atfuayulag Oracle Ausluneffunountlfafuayulae Oracle uazuitmdulaslald

U0901W7 Java ailudsuandlusuil 2.5

Java

U7t 2.5 Talfvesn e Java [5]
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nilwesfnguszasdluniseanuuunie Java Aeldiuarunsawnmnile 3
mneaulsunsil Joulunw Java sgfosanansafeldiuanfauiiuazseuuufifnisd
I¢5unnsatfuayuain Java Runtime dedlussaralalnonisrexlndlinues Java Teglu
g‘dLLUUﬂ’liLLamwaiséfUﬂaNﬁﬁsm:i'] Java bytecode wnunsulaslufaneiniaslaense
fdaves Java bytecode Tupdendsiu awaies ustuazvhaulag virtual machine
(VM) Tidsutannzdmiveniauiiudazuszian 33 Tagundgléialuazld Java Runtime
Environment URE) fifndeluinioswesmaniardimiudy Standalone Java applications
w3oluiuusnidwed (Web Browser) §1m3U Java applets wanani a1wn Java 8
lavs3uaginlunisiauinewndinduluides Graphics threading Lay networking
n¥sniiandsuavundeuiud anasdlatugunsdeulvsunsuniu Java fanua
faustugruluauiatugn luFewesnadsulusunindeing luunSeuveusasmouasd
fegreves Tsunsudmiuneuty 1 Wetieliaudiloniniu uavamanusatharmg
wanilusiesasludugs deluluniaiousniun Java Wy Java GUI Java Graphics n13

W ules Java applet v3e JSP visaudnisa

2.4 @nwn1sialusunsy

Android studio 3.2.1 7159 ulUskn LU U TUSHNTUN Y IUN1TIAYIN

lassuilAslusinsy Android Studio ldn1w1 Java Tunisiigunanandlusun 2.6

androidstudio

Arctic Fox // 2020.3.!

Poworad by ~tall 34 Plattorn

gﬂ*ﬁ 2.6 TUswnsu Android Studio [7]
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2.4.1. ¥nsansslUsLNSY Android Studio

2.4.2. LﬁaLiﬂLﬂﬂIﬂiLLﬂiu%%ué’agUﬁ 2.7 Tiden Create New Project

Android Studio

g'dﬁ 2.7 i1 Create New Project [8]

2.4.3. WsudenuluuresaUnAATUININLTIRBINTT AgUN 2.8

- e

0 Select a Project Template

gﬂﬁ 2.8 JUiUv Application [8]

2.4.4. minwelilasanularnseningazideanuseinisingsrsiagy 2.9
1ne Language LJun1sasAtntwnledlun1si@eu wag Minimum SDK 1ua1fivenin

Android wialuuaiunsaltauladng
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0 Configure Your Project

v
Y

SUT 2.9 Aadelasea [8)

U 2.10 niesvadlusunsu Android Studio [9]



17

2.4.6. Mﬁwm"mLLamﬂweﬂ%’azﬂaﬁaQ‘Lﬂmamu fAagun 2.11
1

sU#l 2.1 wihsnauanslniadeya (9]
UOULAYAY 9
2.4.1.1 wouir3esiiona 9 (Toolbar) uagrdslulusunsy
2.4.1.2 Laun1381M19 (Navigation ban) usauuansfianafildly
msvimnsluds Project vlidenftesonsudle

2.4.1.3 wihsauanslwddoyatieglulusian

2.4.1.4 woU3nidn (Widget bar) Wudufiiu widget Uszianana
Fldlun1seenuuudUsENOUA 9 YemiTeTiuaning

2.4.1.5 Tnssadauuuddiudu (Component tree) uansnalassadis
Hagtuiiauey

2.4.1.6 wimensuAly (Editor window) Huduuaninasiaosiie
I¢oenuuuueunatuliuansuaundaiin Tnoasuanieg 2 Tuua Ao Design uay Text

2.4.1.7 uaumuaunInaaey Wudwildmuaunisveaeuriongs

A55uUlUSLNTY
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2.5 Anwnsyiaudaien (Notification in Android)

MsudaieuReteniud Android wansneuen Ul veswediiielinisusaiiou
MsdeansINyARadu vizeteyadu q lunafnzauanueundinduesnaunild {4
mmsaLmzmiu,%’aLaaul,ﬁ'aLTJ@u,aﬂwém%’umammu’%aoﬁwLﬁumimﬂmm%’qLﬁauiéﬁmamq

2.5.1 N5119Uve4 Notification ULLIUATDYA

N13¥1191UEYUeE UL Android Framework Fodurlansdnlunisvieu

YossrUULeuAToEnndl e Usne 9 Senldnuduandusun 2.12

Android

— S — —— e S—

Your Application

Framework |

|
i"" 2w G RAWACYES R TR |
{ Notification View Resource || ate .
| Manager ¢| System (1 Managei'—,f | |

,._-._..-._-~.__

{1 Kernel |

U7l 2.12 n3emiwed Notification UuLaUATEEA [12]

Falu Android Framework fagdinsuusnmaviauseniusenlunuming uas
daudivhuthfiieafiusyuu Notification feediaisendn Notification Manager uae Status
Bar U8940UATREATIVINT1TLaAY Notification 31nwaUaA14 qAazSudeyaniain
Notification Manager siafuiilalafin1uiineunanduluin3esds Notification Td1d
Notification Manager ﬁ%gﬂdﬂimﬁauamlu Notification Drawer ﬁaaﬂu Status Bar f4

wamalugud 2.13

£%
a =2

feal 3uTUNLIINTNWAILUIAIN1TLERITDANNLUY Notification 9

9

ALY AzAasendAndary Notification Manager gjiaue
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___________________________________________

Application

[ Your App ][ Status Bar }

.........................................

. Framework ;

Notification
i Manager

JUN 2.13 mshnumelunisudasieu [12]

2.5.2 AULANAI9UDY Notification Tunsaziaasdu (Version) /8

LaUNISLALFeues Android L105TuAN 9 asiduntuandlugui 2.14

Android 5.0 Lollipop Android 7.0 Nougat Android 8.0 Oreo Android 9.0 Pie Android 10
APl Level 21 APl Level 24 APl Level 26 AP| Level 28 APl Level 29

JUN 2.14 Uaun1suAuFBusN 9 [12]

dlowsunsesniinisudessunn (Update) nastulu q Adeunndauiunis
Wasuutas Ul Ge32ulufls Notification Drawer wuifu daiusmnuasdnansaily eneas
¥ Notification vaaeUndintunanswaldlamnsauiunestuiu

Wi Notification Drawer Unkaunsaamuiesdunds q Buflauwnneieiy
topunn suilufelaesfimizonldnuruiy wazusnannesiuudigunsaileunsesni

i v Y]

MoR19AUAB19EYN Y Ul 999 Notification Drawer wansauiudaandlugun 2.15

pd)}
(e))}

wel Ul vpawiazdianagvinmiy Ul Guideline Standard 1M1940UAS0EH

fuusliuiu edestunisuanana Notification Nluwmungay
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Google Sony Samsung Huawei OnePlus
AP Level 29 APl Level 21 APl Level 29 APl Level 28 API Level 29

Qe

o ikn
000 -
c—.

Bereharmncend CETOW

o e e - - v dod manes Sbre v i ahs

Ul 2.15 uauudaiieunsnesdu APl [12]

2.5.3 Notification Template

susuulunswananaves Notification %%uagiﬁ’u‘[ﬁ@ (Code) Fauaunsoadly
Ww3eNAsie 9 Wionanana Notification Tugunuusiie q TneiSondn Template Lilols
Fnatmunainnsaun Template luldeulinssfuaiiudenisladedy 3dlfmun

6 Template é’mﬁmﬁugﬂﬁ 2.16

Standard P = cakeodar ~ BigPicture B ® s Sowmmw
Template. . oesign team meesag Template Screenshot captured
300 - 400 PM Tap o view your screenshot

€n

Media »
Template
Ellic ding
8 1« 0 »
Progress B & Oownlead Mutsge - 635 ~
Template 0 name TR\ BigText b
Template

Cancel

Messaging P B messoe  Wpmsgmaicon - new ~
Template

gﬂﬁ 2.16 sUwuuluMILansavead Notification [12]

1A8MINUATEILNITOANUA LA ULAANILS LAz SIaUNTaLA LI UIEAIUNLLRL

TamuNaIng
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2.5.4 ﬁqé‘i’aﬁ’ugﬁuﬂm Notification

Notification Channel lLag Notification Channel Group Judafiiiudnunly
Android 8.0 Oreo (API 26) Tuly TneTsdulFdfnwamuidesadne Channel Fuundmsu
Notification yjnsilazuandlutoundindu &3 Channel $1uauun wazazuvsnguliiv
Channel Al#&@514 Channel Group (@11150@519 Channel #iladfl Channel Group 161) 1mg

Adanldlunisasne Channel azdldnuazdsuanslugui 2.17

‘un initNotificationChannel({context: Cont
if(Build.VERSTON.SDK_INT >= Build.VERSION CODES.0) |
i =g I
11 name = "I
importance = NotificationManager.IMPORTANCE HIGH
| channel = NotificationChannel(id, name, importance)
val manager = context.getSystemService(Context.NOTIFICATION SERVICE) NotificationManager

manager . createNotificationChannel (channel)

sU7 2.17 TUsunsunnsa$a Channel Notification [13]

2.5.4.1 d1uUsznauYed Channel
1) Channel ID : ID 489 Channel Tnesfugfu Channel
ﬁﬁuﬁa@ﬂuuaﬂwﬁLﬂsﬁulﬁmﬁ’u
2) Channel Name : #8989 Channel ﬁi%’l,mmlﬁ;ﬁﬁﬁuﬁ
Wj’lLiJH Notification U84 App Info
3) Importance : 5¥AUAMUFIAYVBY Notification ﬁagﬂu
Channel i Fsaziinasoidoulalunsuannaves Notification Fiszuuusunsossazldun
N15AUA Priority ¥89 Notification TutaasduLa
2.5.4.2 Adsidldianns Android 8.0 Oreo (API 26) Fuldividu
Lﬁa\‘ﬁ]’mﬁ’lﬁbﬂﬁﬂﬂd’ngﬂLﬁﬂJL%’]ﬂJ’I{;]JQLLG]’ Android 8.0 Oreo (APl 26)
Suesesduneiduiisninfuszdemmageunestuteunsesivonaiomizenldiu

waUndiatunilgiaus Tunsaaeani1sas1e Channel Group fMiefagAaiuAdad1un

'
a

AegUN 2.18
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initNotifi text: Context) {
Build.VERSION_CODES.O) {

NotificationChannelGroup(groupld, groupName)
hannelid

annelld, channelName, Notification er. IMPORTANCE_HIGH)

as NotificationManager

E‘U‘ﬁl 2.18 @379 Channel Group [14]

n15@519 Channel Group fagAdafiun1sasns Channel fidosrmundouas
ID 19U Channel Group 928 LazAsdn1un Channel Group 19fy Channel lagly 1D
483 Channel Group #8 Wioa$13 Channel waz Channel Group LaSaudafliuidluly
Notification Manager 17?&@: Tngazda3utini1sasne Channel Group NUas1e Channel
e lahwuiuasrildueundmduiansizm Channel Group litaelduarfednmiies

WaRINISHILAOY AauanaluguR 2.19

€ Notifications

° Notification

On

Allow notification dot

Anneuncemant

New Promotion
Maoke soun 9

JUN 2.19 Medravthaananinsiisiiou [14]

Weawidnazvinliueundiaduil Channel wag Channel Group wan lae
anansansiaaauldainytiy Notification Tu App Info
2.5.4.3 N13@573 Notification Channel wag Notification Channel

Group
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1) WasuAnoudaneundindundusnviniu wswidle
yn1sasetunuds fazedinuoundiatunaonly auniazauueundiadu (Uninstall)
vioaudoyalunoundiadu (Clear Data) neinisadaudnsadenfifivime dniaunds
Tddsiilslunana Application Lﬁaﬁlﬁﬁwmia%ﬁaﬁuﬁﬁL"TJ@LL@UW%m%’u%umoﬁ’ummiugﬂﬁ
2.20

tion.k
meApplication : Application() {

onGreate() {

initnotiticationChannel(applicationContext)

fun initNotificationChannel(context: Context) {

SUT 2.20 gadndd [14]

2) lng Channel wag Channel Group @11150@5197U

vaudule fedy dnWauirdiulngagldauinduazgnaingidnasdunsuiinaia

Application gnas ey

2.5.4.4 a%fm%’aaﬂaﬁﬁaﬂﬂuﬂmmm Notification
Yoyafisndudesilu Notification azdleg 5 o1 Ao
Context, Channel ID, Small Icon, Content Title Wag Content Text ﬁQLLaﬂﬁugU‘ﬁ' 2.21

wagieganthvsuanInIskINAey  sauanslugun 2.22

ral context: Context
1 channelld =
I title = "
al text = y don't you look at

notification = NotificationCompat.Builder(context, channelld).apply {

2.21 TUSHASUNNSAVAUANTNIANGNSHALRDY [14]

CaN
[l
=)
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2) Channel ID : ID w89 Notification Channel fitaga3s
ud dudu Channel D lalnegnadnstusnnoufaevhliuounieduisiud

3) Small Icon : dusurvun Drawable Resource Lol
szuanaduninlonsunaunans Notification

4) Content Title : dwdurnuadedaues Notification

1y o Wielidld5731.0u Notification Tuigasexls
5) Content Text : @wSunnuns1gazsden Notification

wWelvildiiuilennain Notification 1w <

Android

Sun, Mar 22

Small Icon — a8 Sleening For Less -+ now

Content Text —» Why don't you look at Sieeping For Less website, There's

© Androd System + USB chacging thus device

JUN 2.22 feeanthvsuaninsudasiau [14]

Tuaruasenarlusdudosninue Content Title wag Content Text A8

[
Y

a10a319 Notification 1 uslaeunfiuds Notification 7ifA25a¢divia Content Title uaw
Content Text tlauanadoyalsigldiiulduniian Faazdregliigldaulaly Notification
thi 9 wintu

2.5.4.4 uans Notification fae Notification Manager Iﬂﬁﬂ%ﬁﬂﬁﬁ%
Fauandluguil 2.23

Weowmssudeyad niu Notification ta5a3eudesuds Aflsatdedoya

Notification 14 Notification Manager LﬁaLLaﬂﬂﬁ;ﬂ%’LﬁuﬁwﬁﬂﬁﬂLmUﬁ
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tification: Notification =

1] manager = context.getSystemService(Context.NOTIFICATION SERVICE) as NotificationManager

manager.notify(id, notification)

'
[

SUT 2.23 gadnda [14]

'
v aa A 1

wenaNYayaved Notification ki3 felidednegresminiimundeivuaynase

A&l Notification Manager Wend Notification tfufidie Notification ID

2.5.4.5 Notification ID
D w04 Notification 9¢#a11¥wu Unique ID 7ilaia Ay

[
Y |

Notification $38u 9 Megluseundndudeiu dnuaandudiaulsiasan ¢ win (A

§14 9999) f1dl Notification nanefaudn MU 1D F11u g1l Notification Fagaly
v o A ! Y o oa = < < 1= ore .

wansiuiiansnauntviudl udilermuailuauag 1D Aazuesdndu Notification Auaz

G- LY

i viliszuulane Notification weniu Madfiumsizdntnimuiannsasunndoyai

wanalu Notification Tnile 5@LL§§1%LLama§jﬁmm Tne91989970n ID W849 Notification

ALY

2.6 finw1 Database

Database %30 gnudioya fe nguuastoyatigniiusiusiuld Inefianuduiug
Fefunariu Taglildtssuirtoyafmuniardenfuliluniludoyaifisrtuniousnii
wae 9 wilutoya

v

szuugIutieya (Database System) Al spuuAITIUTINToyanie 9 MAsites
fudlisefusgreiiszuulinnuduiusseninsteyasing 4 Avaau lussuugudeyass
Usgnouseuiiudeyavansuiiuiidoya inetesduiusiudlisefusgadussuuuas
alemalsigldannsoldruuazguasnutiostudoyamani Ifegrsdiussansam lned
gorldsMUSsuailoudonarsseninagflduaslusunsusing  MAsadeatunsldgudeya
3onin szuudanisgiudeya vi3e DBMS (data base management systermn)iintiiigely

dldiinfsteyalddieasainuasivse@nsnim nsinfsteyavesildenadunisasng
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¥

gudeya n1suilvgiudeya wsenisismanuiieliladeyaun Inedldlidndudessus
WNeiuMeaBuanglulasiasnsveigiudeys
2.6.1 Uszleynvasgrudaya

2.6.1.1 aanisiiudeyanandou Jeyaursaiegluguveuiludeya

[ '
= I

913U INgegvane 9 wnis inseiiliveyayativansau Weldssuugiudeyauaiszyigli
amutdourasteyaantosas

2.6.1.2 $nwenugniesvesieya iesngiudeyaiifiesgruteya
Fen Tunsdififidesagniioatulnngegrarsuidlugiutoya deyaimdrtiazdemsatu i
fnsufladeyadvn q wisideyausingegazuflaligndesmufununlaesnluifde
JPUUIANIITIUTRYUA

2.6.1.3 mitesiunarinwinnuaenselifudeyaitldedsazain
mstlesfunasinweutasafefudoyaszuugudeyasslfanediiioadoariniuds

nelinAuUasnsie(security) vestayanig

2.7 Anwn1514 Firebase

Firebase fosvuulassadsiiuguiisidudmsumaimunonniedy tnei
Firebase Laagnasnuuuanlianunsayinulalunainvans Platform ¥is Web Application,
Mobile Application fiaunsaldeulfisluszuuujoans i0S uazszuuufiinag
Android

Tneirluudn Iﬂﬁﬂﬁ%ﬁﬂﬁugmﬁﬁ’lLﬂulumsﬁ@uumawwﬁm%u ( Application
Infrastructure ) Sfuasdesilorls Firebase gnasnuuuuifiodsiu Lagndeslaseadng
dulsiniamannsiluldnulnglddesimunlassadisdu 9 funlmipneds fogn
WU Analytics LAUADR, Authentication BudusiIny, Realtime Database Lﬁusﬁau”auw
Boalng, Cloud Messaging d1v§unisastonany wavdu 4 Snunnue manigaudu
Tassadeiugisndulunsiaunenndindu mndostaunduuvaivioms sududos

Tnanluniswaunfundu suludenmsiauissgen AazaunsanauIsasanlade
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2.8 finw Firebase Authentication

Firebase Authentication a1 8uu3n157d119an13 backend Vanua Téun
nsasnzideu (register), N15ingsyuu (sign-in), nMsagusaRY (reset password), 1ny
258 SDK T Android, I0S waz Web wluAnduazldu deseaiunisidgssuy
anaBFULUUTEIN social network, Email waw Password wasildanu wiouuulsissy

10U (Anonymous) LLamé’}’quﬁ 2.24

Firebase Fircbase Demo ~  Go to docs a

A Firebase Demo o Authentication WEBSETUP @
USERS SIGH-I METHOD EMAIl TEMPLATES
@ Analytics
.
8 Signdn poviders
o Auth
’
Provider Status
& Database !
By sworage ] il Pussword ni
®© Hosting ! s 5o0gle Disabied
JZ  Remote Genfig l
n Facebook Digabled
§ Testiab !
#H Crash ‘ Wi Dicabien
' 5
5
| €) citkuiby Digabled
B  Notifications r
] £ anopymolis Digabted

& Dynamic Links

g"dﬁ?i 2.24 N3ugsyuUFURUUANA 9 Y4 Firebase Authentication [16]

Authentication SDK Tu build.gradle 789 app-level Aalumshnruarldonu

LLamé’agﬁJﬁ 2.25

dependencies {
compile 'com.google.firebase:firebase-auth:11.8.0'

E‘Uﬁ 2.25 Authentication SDK [16]



28

2.9 finw1 Realtime Database
Firebase Realtime Database 101 NoSQL cloud database ﬁLﬁU%agaiu
sULUUYBY JSON uaziins sync foyauuu Realtime AUy devices MdpumaLUY
SalufAludeaiundl sesunisvirnudle offline Fayavzgniiulilu local aunseits
nduwn online A92¥11113 sync Toyalienlud®) soudiadl Security Rules Tilsnaunsa
ponuuudouluniadndsdoyarianis read uaz write Tdwsla ¥ Android, i0S wag Web
vinsa¥ralazasnly firebase 194910 firebase gnosnuuuNliiiu AP
way Cloud Storage @1FUNAIUT Realtime Application 5995U%a1Y Platform ‘1713\1 IOS
App, Android App, Web App LLaziuIﬂiquuf:ﬁaqmﬂ%’sﬁagaLLUU Realtime Tun1sdaiiv
Youavesffliaru lnsnsenswazidoalunizadislasanu Insdsdolaseanudy
“I’m-ready”
2.9.1 AuEIIaTidAY
2.9.1.1 Bealngd unuiteglddve HTTP Thlugudeyasealnives
Firebase a¢l#n138slaslud (Synchronize) Fayannadsiideyaiinisiudsuudasgunsaii
Weudaarldsunmssunntuneluiadiud
2.8.1.2 palail (Offline) woUrdtAdY Firebase SindnouanoIud
Turuzeelatiiilosnin Firebase Realtime Database SDK Sanatfudeyavasnalilufard
(Disk) ioa1snateusielmsiudrgunsallaatousd (Client) azldsunisivdguutasiinaia
Tlnegalasludivanusi@iviies (Server) Taqliu
2.9.1.3 Widsldanaunsallaaieud grudeyaiiealny (real-time)
v94 Firebase anmsaiiislalaensaangunsaiindeudividerivwsiwes lidududesd
waundatugsniies nisinwinnulasadsuaznisnsivaeuteyaillvldauniungaiy
Uaansogrudeyauvuidalusivos Firebase dadungauiinayd sudunsilodeyagn
R ERIRIE
2.9.1.4 YSururnlunaisgiudeya divgrudeyaisealnives
Firebase TukKNUN15AIMUATIA18Y Blaze AMAINITNTBITUAIINABINITVOYAVDS
woundmdulamuvuinlnenisuiatoyavesnnludduawaudgiudoyanaieduaunud
(Instance) 1ulA59n15 Firebase LAgafu U3uU59n15n529a0UANT A28 Firebase

Authentication TulAsaN15v09AMLATATIVAR VAN I uBUALAUdg1UTaYAYDIAM
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muaunsithisteyalunsazgiuteyasens Firebase Realtime Database 71f1uALDS
dmuudazBuawaudgIutoya
2.9.2 MU
srudeyalivalniives Firebase trelkamaiuisnatrsuoundiaduivinay
sufuldegsanysailnseygnliidindegudeyaldlaensennldnilslaaidud deyaes
fansoglunseaazuilusazoolatimgnsaiuuuSoalndidsnduvihnusoluyivligly
Uaemislefuuszaunsaifinovauss Wegunsaildfumsideusegiudeyadealnias
galasludnavdsunvasdoyaluaiesiumssuianszeyinafifintulus e dlaaious
ponlatlngazsmtedaudsla o Ingdnluda
sudeyauvuizsalnsiinwingfildinafidangudaseniingauvasa e
vosgrudoyanuioalniive Firebase ilofmualasaiisteyavesnnuazinaniiaise
sunserduutouald ilenaiusiuiy Firebase Authentication tinifamnansisafvunle
Ilasdansidndadeyalathauazaziiiicldesisls Realtime Database ugiudoya
NoSQL wagfsimaiaednisuuudasnininufiunnsisfuiledisufugiudeyais
&usius Realtime Database APl l§unisesnuuusnifielvianunsasiunisldenisini
Wity AeivaelinuaiessaunsaiBealnifsendoudannsalfuinsgldnansdiy
aulnglinsenusiontsnevaues fewmaisadudsddyiazdosfiansaninglifoadis
foyavosnmoenalsainiuda dalessasslimnza
2.9.3 mssaiiuteyaussandy
2.9.3.1 Cloud Firestore [ugudeyaidanguuazysuauinld
dvfunisimuigunsaliadeudiiiuuazi@3wiies91n Firebase uaz Google Cloud
Platform mndiosnnsiBeuiifiuiiniedtuanuunndassningidengudeyalusagd
\Weng1uteya: Cloud Firestore #38 Realtime Database
2.9.3.2 Firebase Remote Config daiugad erittniamnsyyliiile
WasungAnssuuazgudnuaivesueundiadulaglaideslildanilnansuinn
2.9.3.3 Firebase Hosting lgas HTML, CSS wag JavaScript @1%5u
Aulesivosnamassauiondu q Aniaundanily wu nefinuuusiviuarlensu

2.9.3.4 Cloud Storage dmAulnduzunminlowazidesnasnau

£
=

Weydu 9 Ngldasiadu
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2.10 A15AN®IYI1 Run background

Service lunounsosd Service 1u 11u 4 Component A ugiuves
waUnaLATY (1 Activity, Service, Broadcast Receiver Wag Content Provider) Iﬂ&lﬁﬁﬁﬂﬁl
yhauuesaildnaunuuarbisndudouans Ul Tldifunasanan

woUnAATuFININ Music Player fannsatdumadladausiingliazdovieln
LeUnALATuLEAR LanagUR 2.26 visewoUnladusman Running Tracker fianunsa
Sinumisvesdldlinaoanaifuddrazlililaweuag Miwszanld Service Wugae
tfuies @4 Service Suannsnviteusgiliomas (Background) 1 Tnsliesuans Ul TWELd

WIURABALIALUY Activity

14:20 1 o]

Man, January

b

@ sootify \ -
agnsofl wouni..
I |

BLOCK NOTIFICATIONS

SUN 2.26 egrauaunaiadu [17]

Service v gnienldaruainfiluualand Context Wildaruniolu
Component NdUnoaAN191n Context @eluunaiutazisonilsnsonldenu Service

11 Component

Service filaaggnadaTunisensifiewinty uisienldanuiasanle
JUNTIIENYAYINNUNTBYNYINIAY Service I¥A9N Activity A537197 Service Aallaay

amnsnaseuunlaunadafeuviitu awnsoadedaiuga o lawmiiouseis Activity

=

Aegun 2.27
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TunungAuimeul Component 3enlda1u Service ATHLINgA fuazas
Service TULIWALSUYIMU wetilaunldaunsasalufazisuyinaIuaIn Service fnLAg

as9lIviudt Tifinnsadauning uuddduazgnriaiens fasaiuuiinisnass

Service
T ()
Bunidviu =
Component > Qnasiv
na:ivu
N e p—
H
Y
RSN
Bunidoru
Component > —
S ——
i
v
N
Bunidviu
Component > v
@ BE ..
)
v
Kgorfou
Component » gnrhany

Ul 2.27 gudnadlunisvianu [17]

Y

Fatiu Service ?Nmmzuﬂ'msaaﬂLLUUIﬁLﬁu@uéﬂmﬂumsm"nmuﬁﬁaq
Suduosegifomds Tnofildldauladgliasvieylsoguialaviiluuog 1wu Service
dmsudstoyatu Service wo Sync doyaaslu Local Database Huszey 4 iiofl User
wldlsidonndssennaiaileUauaundindudumn

2.10.1 Service wusaanilu 3 Uszun

2.10.1.1 Backeround Service
Ju Service flazshaulaglifinnsuanmandoudaioulv
fldvsu Fadusuuuuiiuguiianues Service mngAumsvinnuuwegsiideddinatum
wilidnduseuandigldauinmaninuegnserinnuaiuwa.
2.10.1.2 Foreground Service
u Service flrgriauuisegaiildinauny 9 uivzuans

msviheuvseudaseulvigldiiuiu Notification Tu Status Bar
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2.10.1.3 Bound Service
W Service fivfs1ulasaiuisaiudsdoyaszning
Component 7iSenlda1u Service ldmaanniandl Service e Tasaziidananslunis
doa55vnineneaesileiizondn | Binder Ing Service nuudazyiaulduiumag

Component #u 9 faviuey

2.11 Received Signal Strength (RSSI)
2.11.1 BLUETOOTH
walulad LAN IFaneiieenuuuanifleldonsegunsaling q vimii
oaglnadu 1Wsuiailounisairanetisdyana (PAN)
U3113599n15la8 Bluetooth Special Interest Group (SIG) IEEE

AnunLIRSEIU Bluetooth 1w IEEE 802.15.1 wiliiguasnwidnsialuumsgiu

Bluetooth LAN LUULAS oY@ N1ZAY LAALAA WUAULAZ AT

\A38UUNL38NIT piconet

nsldmduing UHF ewenamduduluioy ISM fsus 2.4 GHz &4
2.485 GHz

2.11.1.1 IBEACON

wurRnUAoUNLY Bluetooth 1iosiuas Apple derauln

aUnsal Bluetooth eeneInAniesvanan 4 lauastudiudeyaninlussesniedu 9

Usenausme 2 du A fusenia (gunsaliaew) uaziasessu Wedaininln) gusznie
i aal A Yo <

111egiaualavan "duegniiuag 1D vesdufe ... " Tuvmsigsunsianuuiaining

Y Y

Bluetooth wianfinazyimnegnsieamuszezlndniolna fguil 2.28 AU LA N A1

52N Beacon U Wi-Fi wanasennsadi 2.2



B = Beacon

S = Smartphone

Proximity advertising limit . E—— _

S1

in the case 1, Smartphone | %,

ranges nothing. .

Itis too far to detecis B's
advertising packet

Call

Y
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n the case 2, Smartphone
ranges B's attributes, plus
proximity is given as
"Near"

Uil 2.28 audnanslunsiney [18]

ANV 2.2 ANULANANNGTEIIN9 Beacon AU Wi-Fi [19]

Beacon Wi-Fi
WU Beacon THuummeslunisviay | wiFi Wl AC Tunnsvinanu lald
LUAADS
VOULUA 193984 230 W, Y3070 LM3 1193909 330 W» 38 100 AT
AL firnuuaiugiinds 1 ns AAnuusiugge (1-5 wns)
Algane 31PN ADUYIILNG
dmsu wngdmsulalusuvioluetas | wanzdmsuldlusunseluenans

2.11.2 wmAlulagazisnnsg

2.10.2.1 iBeacon Apple Wa@a iBeacon Falula3asnunenisadil

1A3eanu18n15An nalulad 1ul 2013 Summer Worldwide Developers n15U53 %3

TUslnmaa iBeacon datdusdaludunaunisiauseaumnad Near Field Communication

(NFC) w3awnalulad QR Code iBeacon 14 BLE (ugnswaasuei) uinsgiudaludiumile

284 Bluetooth walulad 4.0 fuduegiunisnsiaduaulnddna BLE lnginewns D 9l

gridlussauanatifuendnvalanamsuuszneumedinls UUID gndnuasgsed

UUID: ffanssuunn 16 luafilditelananuiana1aesuua ey
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naudneuiiierts
Major: Tfoan3s 2 ludldifleusnmnuuanisiidnnityngosves
Unauniglunaulvgy
Minor: fifeanis 2 ludnldszysynnadaeu
A8EN9LSH iBeacon: fb0b57a2-8228-44 cd-913a-94a122bal206 Major 1
Minor 2
Tned fo0b57a2-8228-04 cd-913a-94a122bal206 Ao UUID Faguil 2.29
wanslusiuvesuiiafindidalae iBeacon lugamimln uazillassadaudfioin fauans
Tugui 2.30

Type Proximity UUID Minor
(1 bytes, always 0x02) (16 byte string) (2 bytes, uint16_t)

ESE-DNUNINEERRNEEESESE -

l Ma]ol

Data Length (2 bytes, uint16_t)
(1 byte, always 0x15)
Company ID Measured Power
(2 bytes, always 0x004C) (1 byte int8_t)

5U#l 2.29 JUnuudieya iBeacon [21]
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Byte 0-2: Standard BLE Flags

Byte ©: Length : ©x02
Byte 1: Type: @x@1 (Flags)
Byte 2: Value: @x06 (Typical Flags)

Byte 3-29: Apple Defined iBeacon Data

Byte 3: Length: ©Oxla

Byte 4: Type: Oxff (Custom Manufacturer Packet)
Byte 5-6: Manufacturer ID : ©x4c@@ (Apple)

Byte 7: SubType: ©x2 (iBeacon)

Byte 8: SubType Length: ox15

Byte 9-24: Proximity UUID

Byte 25-26: Major

Byte 27-28: Minor

Byte 29: Signal Power

U7t 2.30 Tassasraudienin [21]

2.11.3 nSaIN15bYeu

N15ANUISEEEN1ae LY RSSI ﬁm%’umiﬁmmsazmagmiﬁa

e -—RSSI
d=10F% 2.1)
1ng d A9 5LEENY

T, power fio Madslun1idygrsanminou

[
=

n1581U RSS! lulafiosuazrdusgiudwindeniazUadedy q Asmuds

Y
]
ca

Intevawmadnsniuiug auasiaseninsdneuiuilenavesgnanediefeluyuisaiuiay
fiafiasusng 4 (Mfaeineas1eiu) fe anmgmaniviiliniseu RSSI wWasulduavaiy

LUUEWNT LA UIUTTEENNG bo L3R

2.12 aavdpsdyau1al (Channel Model)
VuuuIaarnInuaudRdativesdesdyyin Unou BLE an1dy
LINAeUN18TUD1ASIUTASINUTLA LY LRM YU UdNa8amIAnudunussening RSS 984

Unauusavinusrernaseninlaeuiuinsdnionelddin lne?l LRM azuiiugiueguu
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gnIn1sdaIuveInsa dmsvaniiziindeule q awnsadmuaauduius
#1319 RSS fussagmalaidu

P. = 10nlog(d) + P (2.2)

Weo P JuRss
d W szeen1e n

Proy \Uu RSS M5z828198¢ 1 m

AUTEAIALUNITVIUUUTIADIABABINITIIINTIENBS N WA Py.p IVINIA

AnARana1ateeEn Jakuudtaeiazinlulduseanamisyeenein RSS dmsunism
Fumenely TULINLADITA RSS NTr8EN 1 InualagmIBua N szasn1ei i d; 9

RSS 16 P,; vinmsiavianun N dunis aglaailanainves RSS Masaesianuadu
N, Ei? = YN o[P; + 10nlog(d;) = Pref] (2.3)

NANNISN 2.3 1FIEARANaIAMGERagaAY MNNSR0S N WAL P p
1A31n

[—mn] 2 [ Kllog(d)?] TN, log(dal‘l [E’Ll log(dy) Py,
N

= (2.4)
Pres YN log(d;) 1 P l

I a

ARanaIa N AnTuiiduNansenulaens@InN1Taeatsdn tneda1sun

TiaRnwanaiiszeznie i 1o 9 E; JJufudsdu E

Ei = PT,i + 10nlog(dl) — Pref (25)

E == {Ell Ez, ...,EN} (26)

nasIntuITAnENTAREdAlumneuves PDF uag CDF vasiianain

PIONANTLNUVBINNTIMenaneidlae? PDF way CDF fifenuduaunisy (2.9)
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fe(E) = - P{E < B} 2.8)
Fp(E) = P{E < E}+ [ fy(v)de (2.9)

We fg 10w PDF Fz \Ju CDF way P {uanutagiduluunanuilaiieu
AautRdEnfvemansenuaelatiiisuiuwuuinaeataLuuindgadlileuves
PDF uag CDF 1fu

fu () = —=e~mw?/@e?) (2.10)
Fx(x) = Q- (2.11)

dlo X JWusudadu x Wunddudsdy p uaiaievesulsgu o Wy

1 a % 1 & o aa @
a'J‘UL‘UEJQLUUZJ'W]?;@']USU?NWJLM%?@J LagilanTu Q nug Uy
—_— e
Q(x) = mf_m e dt (2.12)

2.13 Path Loss Model
2.13.1 Power
msgaduidadnyanalduenia (Free Space Path loss) FaLAnannnisiinay

wngnszateeantiyuning ilianuduvesiiaind udy i ueaua1anIussue N1
WHTULUUMEIEDS JAnuduiusiiaunisn 2.13

%=@q%%f 213
Toeil

P fo mdmesdyanadisuld mheluadiua (dBm)

P e fdmwesdyanaiidiosn mbedundiva (dBm)

G, e ons1Ns8n8vesEseINAds wulelundiua (dBi)

G, fip ensINsvLN8vRsEIeIN1AsU nulslundiua (dBi)
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& | = C
A A9 ANAMULIUAAU 1ae A = —

el ¢ AoAuLSIuas (3 x 108 m/s)
£ #e arunvesdyga whodudsn (Hz)
d #e syuziesewinnindinazn1asu dnhoduwns (m)
Ansgademawesdygalueinealagiiluandlumiendiva (dB) gl

feaunsi 2.14
L, =10log(R)-10log(P,) (2.14)

lunsdsteyasuulians Aruduvesdyainasgnanneulunusseznig
slesuduanantunsuarsresmassrinaniedy uavesesdnindu Sldfidmavndy
anmundeyvsdifissnisaaneulueinia feaun1sf 2.15 MﬂﬂgﬂamwauQWﬂéaﬁmﬁuawqiu
anmuIndeu (Path Loss Exponent) a¢ladsaunnsil 2.16 Faanve Path Loss Exponent

TuanNINADNFN 9 LAAIAINITIN 2.3

L' & dr& (2.15)

Tned
L, e msaaveu medundiua (dB)
d fAp 2eEnie dvaduuns (m)

£ Ao aud mhodwdse (Hz)

d

P = PK(Z2y
=Fh (d) (2.16)

Tae?

b,)

K f® AAgi Factor 999 —~

t

d. 79 S3uy01999

7
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y A Path Loss Exponent

AN97991 2.3 Path Loss Exponent [24]

Environment Path Loss Exponent, n
Free Space 2
Urban area cellular 27-35
Shadowed urban cellular 3-5
In building line-of-sight 16-138
Obstructed in building 4-6
Obstructed in factories 2-3
2.13.2 RSSI

v

Junsinanuusvisennuduvesdygrumsumasnuduiidfy)
whedundiua (dBm) Bsdnautiosd

1) Heyey1auilaTUussEAU -50 dBm aenn wansdnseglnalands
Heyoyeu U1tk 39ann

2) ey aulauIIIEaU -60 B9 -75 dBm. LansInd a9

3) dynadanunssssduiidanu iuduludes 4 auniwenw
L3RI Izanas audaUszann -110 dBm Wusiuly wineanudnnan wdyain
s

o ¥nUszanne RSSI Mntuazgnulantussezmg Ineflanuduiussswi

FEYLTNMNNUNBNIUFISU AIEUNISN 2.5

B.(d)[dBm] = B.(1m) — 10n X log,,(d) (2.17)

Toei
P(d) fo fdsnu RSSI Aisuldsvasnna d lumize dBm
Pr(1m) fe f1dsa1u RSSI Asuldly 1 wns

n @9 Path Loss Exponent
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N1999NKUUKASNITININUTeYeY1dNUS
3.1 N159BNUUY

3.1.1 99NUUUNITVINNIULAYTINVDILDUNALATU

panLUUNSINUYeeUndnduy Insuuinisvirnueenuadesdiundny fe

dvesyldanu ({Uae) wagdiuvesuiua (UAaINTNIINTUNTE) T INTINNTYINaTLYeY

woUnALAYUY Lanafaguil 3.1

U 3.1 nnsiuveansvinauvedweUnaLA gy
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3.1.1.1 msvheuludresgldenu ({ie)
dmsunmsiauludiugldau E@Uoae) WeWaldau

woUnAntu asuAumdya1adney Wenaduwany wakansiudsnuluniuany

o o 1

WlansvdoukdInsatumiaisey aglvinadududuniagnasa Tunsainldnudayayo

vosiidneuilianunsadudusiumisld ndainigududundudigldnuaunsoeenain

LOUNATY wardin1sdm RSS uagA1 Distance Yol Iutoyanaaniial auni

[ v a

aziinseanuaniiunfiinuarsengan1sieusedyyIuIINmUndY 1S8ATIANULID

Tyayraudneuilegusianmisean aziinsuindeulidldnudindugiuiningdd nieunad

HendulasunionuisauasaIniioannseniniuigaua (UAaINsNIINIsuNng) taun

L4 U ¥

PUINTBNDINITIIOIU NUNETARNIT LAZNUIRAABDLINNTNN 1AL LAAIATNTINVDITEUY

Sa5UT 3.2

e

App class
h 4
Main activity
No ) Yes
Login
v \ 4
Register activity > Login activity
User home
\4 A 4 A 4 \4 v
Page feel Page service Page connect Page scan Page profile

3U7 3.2 ufenlaezunsuuananisinaulaesinludiuvegldnu
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3.1.1.2 myvinniludimvesgua (UAAINTN1NSLINE)
dmfunisiauludiugana (YaaInsnienisunmng)
Wiseanuuussuuliamnsawdadouludanigua (Uaansmanisunng) mnflyanasenuen

¥ ]
A aaAa o

Wunnnuualagaglanisnsiraevdyaiuinounlasundiiiuiimsgnlnnsaaduan

€

=

f13A1 distance aunnmunliudnfouludmisggualasunsiu lngludiuvesgua
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yarmdsludrudaouiivhanlulumn Background Service
1) nsudwan library

import android.annotation.SuppressLint;

import android.app.Service;

import android.bluetooth.BluetoothAdapter;

import android.bluetooth.le.ScanCallback;

import android.bluetooth.le.ScanResult;

import android.content.*;

import android.os.%;

import android.util.Log;

import android.widget.Toast;

import androidx.annotation.RequiresApi;

import com.google firebase.auth.FirebaseAuth;

import com.google.firebase.database.DataSnapshot;

import com.goosgle firebase.database.DatabaseError;

import com.google.firebase.database.DatabaseReference;

import com.google.firebase.database.FirebaseDatabase;

import com.google.firebase.database.ValueEventListener;

import java.util. ArrayList;

import java.util.Collections;

import java.util.HashMap;

import java.util.lterator;

import java.util.List;

import java.util.Map;

import java.util.concurrent.ThreadLocalRandom;

2) MIUsENMARILUTAN 9
public class BackgroundService extends Service {
private FirebaseAuth mAuth;
private BluetoothAdapter mBluetoothAdapter =
BluetoothAdapter.getDefaultAdapter();
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public DatabaseReference mDatabaseRef;

public FirebaseDatabase database;

public DatabaseReference myRef;

public static ArrayList<NSDevice> mDevicelist = new ArrayList<>();

public static HashMap<String, NSDevice> mDeviceMap = new HashMap<>();
private MainAdapter mAdapter;

private String mFilterString = ™;
private FirebaseAuth firebaseAuth;
private String s user id;

private String name;

public Context context = this;

public Handler handler = null

public static Runnable runnable = null;

3) drudnsienuguteya
@Override
public IBinder onBind(Intent intent) {
return null;
}
@Override
public void onCreate() {
Toast.makeText(this, "Service created!", Toast.LENGTH LONG).show();
database = FirebaseDatabase.getinstance();
mDatabaseRef = database.getReference();
scanLeDevice(true);
firebaseAuth = FirebaseAuth.getinstance();
try {
s_user_id = firebaseAuth.getCurrentUser().getUid();
} catch (NullPointerException e) {

Toast.makeText(this, "User Id not available", Toast. LENGTH SHORT).show();
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1) duue MAC Address, RSSI wagszeansiniilndian Tnglaimuaieuly
#1 MAC Address ¥asdnpufiu location LitelUdUiandsgrudoya
handler = new Handler();
runnable = new Runnable() {
public void run() {
Log.d("run service", "present”);
mDatabaseRef.child("Exit").addListenerForSingleValueEvent(new
ValueEventListener() {
@Override
public void onDataChange(DataSnapshot dataSnapshot) {
Log.d("service runn :", "Device Size :" + mDevicelist.size());
if (ImDeviceList.isEmpty()) {
String addr = mDevicel.ist.get(0).getAddress();
int rssi = mDevicelist.get(0).getRssi();
double distance = RssiUtil.getDistance(rssi);
Log.d("service runn :", "Send Data to Fire Base :" + mDeviceList.size();
int randomNum = ThreadlLocalRandom.current().nextint(0, 1000 + 1);
if (addr.equals('DA:E8:55:21:A9:B6")){
dataSnapshot.getRef().child("address1").setValue(addr);
dataSnapshot.getRef().child("location1").setValue("'201 room"),
dataSnapshot.getRef().child("rssi1").setValue(rssi);
dataSnapshot.getRef().child("distance1").setValue(distance);
dataSnapshot.getRef().child("user_id").setValue(s_user id);
dataSnapshot.getRef().child("user name").setValue(name);
Jelse if (addr.equals("CD:55:4F:CF:DE:E3"){
dataSnapshot.getRef().child("address1").setValue(addr);
dataSnapshot.getRef().child("location1").setValue("202 room"),
dataSnapshot.getRef().child("rssi1").setValue(rssi);
dataSnapshot.getRef().child("distance1").setValue(distance);
dataSnapshot.getRef().child("user_id").setValue(s_user_id);

dataSnapshot.getRef().child("user name").setValue(name);
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Jelse if (addr.equals("F7:72:B7:A4:48:10")X
dataSnapshot.getRef().child("address1").setValue(addr);
dataSnapshot.getRef().child("location1").setValue("203 room"),
dataSnapshot.getRef().child("rssi1").setValue(rssi);
dataSnapshot.getRef().child("distance1").setValue(distance);
dataSnapshot.getRef().child("user_id").setValue(s user id);
dataSnapshot.getRef().child("user name").setValue(name);

Jelse if (addr.equals("FB:7C:06:0E:94:EA")X
dataSnapshot.getRef().child("address1").setValue(addr);
dataSnapshot.getRef().child("location1").setValue("exit");
dataSnapshot.getRef().child("rssi1").setValue(rssi);
dataSnapshot.getRef().child("distance1").setValue(distance);
dataSnapshot.getRef().child("user_id").setValue(s user id);

dataSnapshot.getRef().child("user name").setValue(name);

}
refreshDeviceList();
}
@Override
public void onCancelled(DatabaseError databaseError) {

Log.d("User", databaseError.getMessage());

b;
handler.postDelayed(runnable, 1000);

2
handler.postDelayed(runnable, 1000);
}
@Override
public void onDestroy() {
}
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@Override
public void onStart(Intent intent, int startid) {
}
@SuppressLint("NewApi")
private void scanLeDevice(final boolean start) {
if (start) {
if (mBluetoothAdapter != null) {
mBluetoothAdapter.getBluetoothlLeScanner().startScan(mScanCallback);
}
} else {
if (mBluetoothAdapter I= null) {
mBluetoothAdapter.getBluetoothleScanner().stopScan(mScanCallback);

5) dhuaunumiazsugUnsaiugys vy
private ScanCallback mScanCallback = new ScanCallback() {

@RequiresApi(api = Build.VERSION CODES.LOLLIPOP)

@Override

public void onScanResult(int callbackType, ScanResult result) {
super.onScanResult(callbackType, result);
String address = result.getDevice().getAddress();
String name = result.getDevice().getName();
NSDevice deviceEntity = new NSDevice();
deviceEntity.setAddress(address);
deviceEntity.setName(name);
deviceEntity.setRssi(result.getRssi());

11111101 110ddliuansLogcat Witemsavaaunnugndeseslan/////////1/1/1/1/1/

Log.d("run service", "str new _name : " + result.getDevice().getName());
Log.d("run service", "address : " + result.getDevice().getAddress());

non

Log.d("run service", "str_new_rssi : " + String.valueOf(result.getRssi()));



mDeviceMap.put(deviceEntity.getAddress(), deviceEntity);
intaa = 12;
double distance = RssiUtil.getDistance(result.getRssi();
Log.d("run service", "distance: " + String.valueOf(distance)),

}

@Override

public void onBatchScanResults(List<ScanResult> results) {
super.onBatchScanResults(results);

}

@Override

public void onScanFailed(int errorCode) {

super.onScanFailed(errorCode);

I
public void refreshDeviceList() {
mDevicelist.clear();
lterator iter = mDeviceMap.entrySet().iterator();
while (iter.hasNext()) {
Map.Entry entry = (Map.Entry) iter.next(),
NSDevice val = (NSDevice) entry.getValue();
mDevicelist.add(val);
}
Log.d("run service", "mDevicelist size after add : " +
String.valueOf(mDeviceList.size());
Collections.sort(mDevicelist, (arg0, argl) ->
argl.getRssi().compareTo(arg0.getRssi();
}
public static final int REQUEST _ENABLE BT = 0x001;
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yardsludruszysiumidagld Location provider
1) A5 library

import android.Manifest;

import android.content.BroadcastReceiver;

import android.content.ComponentName;

import android.content.Context;

import android.content.Intent;

import android.content.IntentFilter;

import android.content.ServiceConnection;

import android.content.SharedPreferences;

import android.content.pm.PackageManager;

import android.location.Location;

import android.net.Uri;

import android.os.Bundle;

import android.os.IBinder;

import android.preference.PreferenceManager;

import android.provider.Settings;

import android.view.View;

import android.widget.Button;

import android.widget.TextView;

import androidx.annotation.NonNull,

import androidx.appcompat.app.AppCompatActivity,

import androidx.core.app.ActivityCompat;

import androidx.localbroadcastmanager.content.LocalBroadcastManager;

import com.google.android.material.snackbar.Snackbar;

import com.goosgle firebase.auth.FirebaseAuth;

import com.google.firebase.database.DatabaseReference;

2) NM5UTENIARILUTAN 9

public class Page new 3 extends AppCompatActivity implements

SharedPreferences.OnSharedPreferenceChangelistener {
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private FirebaseAuth firebaseAuth;
private String s_user id;
private DatabaseReference mDatabase 1;
private static final int REQUEST PERMISSIONS REQUEST CODE = 34;
private MyReceiver myReceiver;
private LocationUpdatesService 2 mService = null;
private boolean mBound = false;
private Button mRequestLocationUpdatesButton;
private Button mRemovel ocationUpdatesButton;
private final ServiceConnection mServiceConnection = new ServiceConnection() {
@Override
public void onServiceConnected(ComponentName name, IBinder service) {
LocationUpdatesService 2.LocalBinder binder =
(LocationUpdatesService 2.LocalBinder) service;
mService = binder.getService();
mBound = true;
}
@Override
public void onServiceDisconnected(ComponentName name) {
mService = null;

mBound = false;

Iy

TextView text 1;
TextView text 2;
String s_text 1,

private Button b_action 1;
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3) YVBTULARALMLL WAZYDBU ML ML
@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
myReceiver = new MyReceiver();
setContentView(R.layout.page new 3);
text 1 = (TextView) findViewByld(R.id.text_1);
text 2 = (TextView) findViewByld(R.id.text 2);
s text 1 =text l.getText().toString();
if (s_text_1.matches(")) {
return;
}
if (Utils_2.requestingLocationUpdates(this)) {
if (IcheckPermissions()) {

requestPermissions();

}
@Override
protected void onStart() {
super.onStart();
PreferenceManager.getDefaultSharedPreferences(this)
registerOnSharedPreferenceChangeListener(this);
mRequestlLocationUpdatesButton = (Button)
findViewByld(R.id.mRequestLocationUpdatesButton);
mRemovel ocationUpdatesButton = (Button)
findViewByld(R.id.mRemovel ocationUpdatesButton);
b_action 1 = (Button) findViewByld(R.id.b_action_1);
b action 1.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
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startService(new Intent(Page _new 3.this,MyService.class));

b;
mRequestlocationUpdatesButton.setOnClickListener(view -> {
if (IcheckPermissions()) {
requestPermissions();
}else {

mService.requestlocationUpdates();

b;

mRemoveLocationUpdatesButton.setOnClickListener(new View.OnClickListener()

@Override
public void onClick(View view) {

mService.removel ocationUpdates();

1;
setButtonsState(Utils 2.requestinglocationUpdates(this));
bindService(new Intent(this, LocationUpdatesService 2.class),
mServiceConnection,
Context.BIND AUTO CREATE);
}
@Override
protected void onResume() {
super.onResume();
LocalBroadcastManager.getinstance(this).registerReceiver(myReceiver,
new IntentFilter(LocationUpdatesService 2.ACTION BROADCAST));
}
@Override
protected void onPause() {

LocalBroadcastManager.getinstance(this).unregisterReceiver(myReceiver);
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super.onPause();
}
@Override
protected void onStop() {
if (mBound) {
unbindService(mServiceConnection);
mBound = false;
}
PreferenceManager.getDefaultSharedPreferences(this)
.unregisterOnSharedPreferenceChangel istener(this);
super.onStop();
}
private boolean checkPermissions() {
return PackageManager.PERMISSION GRANTED ==
ActivityCompat.checkSelfPermission(this,
Manifest.permission. ACCESS FINE LOCATION);
}
private void requestPermissions() {
boolean shouldProvideRationale =
ActivityCompat.shouldShowRequestPermissionRationale(this,
Manifest.permission.ACCESS _FINE_LOCATION);
if (shouldProvideRationale) {
Snackbar.make(
findViewByld(R.id.activity main),
R.string.permission_rationale,
Snackbar.LENGTH_INDEFINITE)

setAction(R.string.ok, new View.OnClickListener() {
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@Override
public void onClick(View view) {
ActivityCompat.requestPermissions(Page new_3.this,
new String[l{Manifest.permission.ACCESS_FINE_LOCATION},
REQUEST PERMISSIONS REQUEST CODE);

)
.show();
}else {
ActivityCompat.requestPermissions(Page new 3.this,
new String[l{Manifest.permission. ACCESS FINE LOCATION},
REQUEST PERMISSIONS REQUEST CODE);

}

@Override

public void onRequestPermissionsResult(int requestCode, @NonNull String[]
permissions,

@NonNull int[] grantResults) {
super.onRequestPermissionsResult(requestCode, permissions, grantResults);
if (requestCode == REQUEST PERMISSIONS REQUEST CODE) {

if (grantResults.length <= 0) {
} else if (grantResults[0] == PackageManager.PERMISSION GRANTED) {
mService.requestlocationUpdates();
}else {
setButtonsState(false);
Snackbar.make(findViewByld(R.id.activity main),
R.string.permission _denied explanation,
Snackbar.LENGTH INDEFINITE)
setAction(R.string.settings, new View.OnClickListener() {
@Override

public void onClick(View view) {



Intent intent = new Intent();
intent.setAction(
Settings. ACTION_APPLICATION DETAILS SETTINGS);
Uri uri = Uri.fromParts("package”,
getApplicationContext().getPackageName(), null);
intent.setData(uri);
intent.setFlags(intent.FLAG ACTIVITY NEW TASK);

startActivity(intent);

D)

.show();

}
private class MyReceiver extends BroadcastReceiver {
@Override
public void onReceive(Context context, Intent intent) {
Location location =
intent.getParcelableExtra(LocationUpdatesService 2.EXTRA LOCATION);
if (location != null) {
text 1.setText(" + location.getlatitude());
text 2.setText(" + location.getl ongitude());

startService(new Intent(Page new 3.this,MyService.class));

}
@Override

public void onSharedPreferenceChanged(SharedPreferences sharedPreferences,

String s) {
if (s.equals(Utils_2.KEY REQUESTING LOCATION UPDATES)) {
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setButtonsState(sharedPreferences.getBoolean(Utils 2.KEY REQUESTING LOCATION U
PDATES,
false));

}
private void setButtonsState(boolean requestinglocationUpdates) {
if (requestingl.ocationUpdates) {
mRequestLocationUpdatesButton.setEnabled(false);
mRemovel ocationUpdatesButton.setEnabled(true);
b action_1.setEnabled(true);
}else {
mRequestLocationUpdatesButton.setEnabled(true);
mRemovel ocationUpdatesButton.setEnabled(false);

b action_1.setEnabled(false);
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