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ABSTRACT

At present, the transportation industry is facing several issues that
require efficient solutions and control. One of the primary problems is tracking and
controlling the quality of goods transportation and environmental conditions during
transit, which is often challenging due to missing or incomplete essential data. This
results in the quality and safety control of transported goods being susceptible to
various risks, such as loss of goods or delivery delays.

This project has been developed to address these challenges in the
transportation industry. The project utilizes LoRa wireless technology to collect
environmental data, such as temperature and humidity, from End Devices, and GPS
to determine the current location of goods and devices. This data is then
transmitted to a database server through the LTE network for processing and
reporting.

The project includes the development of a web interface that allows
users to track the status and environmental conditions of transportation in real-
time. It uses graphs and real-time maps to display data clearly and updates the
information automatically. Users can receive information while the transportation is
ongoing, enabling more efficient and precise control and optimization of

transportation.
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NEO-6M

mM3svdousauasn ESP32 LILYGO T-SIM7670E $3ffu LORA
MODULE SX1276

SPREADING FACTOR (SF) 7, 9 ua 12 vaaesnsdiiiinisld CRC
wazldld CRC

mimmaaummL%’ﬂuﬂﬁfiqsi’fayjaﬁl,wiag SF
ANIHERINANTTIRdeUAUINE eI uRsTun TingamaT

LavA133uee END DEVICE
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1.1 anudunuazanudrfgasslym

Tuthagtugnamnssuvudsnuiiuvanstapniideansnsudluuazmuntogied]
Uszansnmvilsluilyvndnfonisinauuaz aruasnunnnsuLdsduduazan miinden
Tusssriamswudaiiondomndoyaiisidudmiunsiamuiivesasmeluvioliauysal
FedawalrmsmuauANLas AmLUaeafbvesduffivudstuaadululfusannudes
#1499 Wy mIgaydvaudvsonisdweuiilinsinuszesnaniiimua

Trssnuiignitmududoudledgmdsndnlugramnsmudmasald - Tag
Tassuilldineluladlians Lora emiunudeyaaninwindon 1wy gampiuazariuiy
91ngUnTal End Devices way GPS iasuviisilagtiuvesduduazgunssi Tegatianndugn
ddludadsmnesiguteyarininietie LTE enmsusznanauagsony

Tassudfimsiannihduiiteligldaunsofanuaniusuazaninuandon
vosmsvudslduuuBealng Tngldnsiuazunuivuubealng isuansdeyaoedniauuas
Smandeyadoludd fldaunsosuteoyalurnsinsurnsdinsoudshdafadu vilkims

AuANLarUTuUTINsTudsldegaliuTEANS A mLaZ LU WINTY

1.2 Inguszasa

1. Lﬁaﬁﬂwmé’ﬂmiv‘mmuazmadﬁagﬂamuﬁwu LoRa

2. \fiefne3msfanusunissiunsldanuszuu GPS

3. ifiefnwinnsldann Database Tumsifiudeyasnandilsiain Gateway

4. \fiefAnwIn159uIessEuY Cloud WaznSYuUYeIsEUU Server

5. \iednwlasade APl Lﬁ@iﬁéﬂumﬁuLLazﬁﬁayjaisz Web Server uu Cloud fiu

Database



1.3 YaULUAYRIUIYYItinus

1.

as19gUnsal End Devices #lli¥ngmumpiiuazanuiu faunsndstoyasuedode
LoRa

a¥gunsal Gateway flansnsamdeyasumisiie GPS uazinsedeansiu Server
HuAseve LTE 1ol

anansovinliaunsal End Devices anansadeasuazudadayaiunis Gateway 1@
asalassasne AP Abilddnnnsivdeyaigniivliuu Database

Y

v
a IS o 1

a3 Website uanswatoyagaumail aAnuay dundaiieldiinseinuninly

U

ANSVUE
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a o a A ¥
‘Vli]‘l‘}}{] LASHAANNTIINENEIVDY

2.1 A9 C++ d1%5U ARDUINO

&

a % % [ 1 a I3

AMINaanga (83ngy: C++) 1unmwlusunsurauiniweiaunysean &
lassafanunninsdnviadeyaiuuaundn (statically typed) iavatiuayusuuuuns
WeulUsunsuiviarnuane (multi-paradigm language) talA NslUSKATULTINIEUIUAES,
nsfignudaya, N15lUsuNTILTIRY, karN1SIUTUATULUULALISN (generic programming)

a W v & a a eda s o O "

nmwdnaandalunwlusunsiidannsisd ndenuin a1 nialuasiag1amaIsse 1990

lassaseedlusinsunten C++ ¥4 Arduino azUsenaulusme 5 diufe

1. Preprocessor directives

A . & | A A v X v v

Preprocessor directives \ugmiasulivugnavadlusinsy uasastusume
# @9 Code Tudunssil agviauneunag Compile Code dulngjaglildmuunaingi
%39 Import library

2 @uan13N1nunAn (Global declarations)

I~ 1 L) . =l J 1

Wuaiuain1susenanIbUsngusn Function saUsen @ Function $199)
Feaziun1susen1AwuU Global muneaLdmneg Function azaunsasentdiuds vse
Function fiusenawuuille

3 Wandu setup() wag Mangu loop()

lardu setup() wagHaidu loop() urdafl Arduino Gsduseslidlunn
TUsunau Inevisaas Function 1 Arduino muualadintnigall

- Function setup() azgnisenlefinassilusunsusuninau dnlvgjay
g uaAIAILUTENAU Wsosusulyau library AN

- Function loop() Function flazgnizenldndanin Function setup() kazag
usuuugyliidau muneanuinde loop() ¥iewmass Nzaunaunvineu loop() 8n

g & d
AS9 uuviluS oy



4 msasilsntunarnsldauiendu (Users-defined function)
18NN Function setup() wag loop() kAILIIEIEIITAAII Function T

Tgauedla [1]

2.2 N5ARENTUWUU 12C

12C Sugornan Inter-Integrated Circuit - IIC w3elugy 12C (81U "lo-aund-
3" viearsuin lo-y-8" vide "lo-lo-2") Wunsdeansuuu Serial JUuuunils gnAnduiy
Tu 7.#1.1982 1ae Philip semiconductor (Uagduma NXP Semiconductors) Tl
Usravdiiielifudideyamnuisimseninsgunsal Sauiufeionseuuudaausn
Fousegunsalldiudruauann tneldaedayaraniio 2 ity FeasanUsinames
anedya s wargunsalllvuindnas lneanedyaia 2 Gt fle

SCL (Serial Clock Line) inthiidsdyananninuitelddmiuauaunssuds
Yoya Fsenmrdiaunsguie 100kHz uaxilnuadude Fast Mode faunsgean
400kHz, Hi-Speed Mode HA1a132g9an 3.4MHz wag Ultra Fast Mode fnnsniageand

13 =

5MHz Tpglulasreulnsawesuravinayinnuiivesdygruuiinisisiu (uese
Arduino w3e STM Tisldiui 4 luildumnarsesiununds Standard waw Fast Mode
i)

SDA (Serial Data Line) {uaneil#§udstoyafifeanisezdoasuazidesan
ms%’udﬁauﬂamaamaé’agmmﬁgmauﬁmmu Open-Drain 3sdndudasse Pull-Up

Resistor Mianudauyiass tazsotondalniaesnie

1 mM3iSuaudstaya (Start)

Tuanuzdn (dle) lufin1ssu-dedoya 9 SDA uay SCL Tanuzlu 1 A

=Y

A Walsuin1sdeansiinTu 11 SDA aulUdeuaainan 1 1Wu 0 Tuwue? SCL Fadlaniug

Uu 1 feey

—



SDA

Start

SCL

JUN 2.1 msdsdtyeyrnusunudsdeya (Start)

2 M3Tu-detoya

Tu 1 iy azUsznaumedoua 8 Un uag ACK/NACK 8n 1 Un vaunsiu-ds
Joya 1 wlsu 1 9 Un ndna1n Master dvdayayrassudu (Start) eonl sunsngnagsies
I~ ~ P a A = a o a [ Y A A
Jumneiavves Slave Magdoanslutn? 7 fadan 1 waviienienissvastayaludni 0
(R/AW bit : Read / AWrite bit) vnluseutiu Master Aasnisdsdeyaly Slave ... ludai 0
srivumdu 0 (AW) .. ntuseuiiu Master siasnissudeyadnn Slave ... ludnd 0 92

Amuau 1 (R) 970y Master SsUaseaseany SDA ... wn Slave ninelaviinvuaiog
934 67 Slave azdaruaNans SDA wnu lnefsdeyayraans SDA Ty 0 weusn Master
TnSeusu-delayauan e Master dedrysyauiivn SCL 90 0 > 1 -> 0 Msils Slave ag

Uaneaogany SDA Uad Master 38NaUL1AIUALEATY SDA BNATY NaINtumniinisu-ad

1
[ a

v <@ [ [ | aa [y [ <
Toya NeFu-deiudely mnlallinnsSu-dedeya Nazdedyanduan (Stop) senly

i Master ; Slave _t- Master —

SOA I ADDRBIT7 l ADDRBIT6 l ADDRBIT S I ADDRBIT4 ADDRBIT 3 I ADDRBIT 2 l ADDRBIT1 I RV l ACK/NACK l
Address
SCL

| I DATA7 l DATA G I DATAS I DATA S | DATA3 l DATA2 l DATAL I DATAO l ACK/NACK L

JUN 2.2 M3u-dadeya




3 Msaugan1sdstaya (Stop)
mn3u-dadeuaiseuiosudd Ha Master agUdogany SCL Iviapgnau Mniuds
Usewana SDA Tiasenu ieidunisdsdayayies Stop vanils Slave vniinaunissu-ds

Toyalusauiuudy [2]

SDA

Stop

SCL

U 2.3 M3duganisdstoya (Stop)

2.3 NENNTVINNUVUIULLD T IR UNYAUATAIINTY

Y a d‘l’ I~ & [ 1 a 494)
ugeTingamgiiuazanuduilugunsainldlunisinAgumglivazanuty
Tuanmasean nINasL 1agyUlag e AENaNNISNIINIBANALANFEIAY P9l

2.3.1 wuma%i’ﬂqmwgﬁ (Temperature sensor)

e s IngumgiiinaneUssian wiasdseanivdnnisviaudiuansnaiu us
ndnnsiugueldnmandinnenmussianiilviegamgd Wy madsuudasni
g17 nMsLasuidasauduniulnih mswasuidasarglnit Husu

1ineslufiwes (Thermistor) iluwuwesingaumgivdianisiifinng
Wasuudasanuiunuliihaugamgfivesiamessin NTC (Negative Temperature
Coefficient) fifneufumuanauilogamnfiintuuassiin PTC (Positive Temperature
Coefficient) fAnarmdumuiisdudiogumgiiiudu

a a

2.weslufiwas (Thermocouple) \uuwesingamngiiviavianld

Y
(%

nann1svesNsasenseialiihvusenindanvaswiiniunndeiu Welanensaesgnduda

fuAufou nszwalniiaiwursudsdunugamgll



3.@aes gy luuudunsuse (Infrared Thermometer) 1Uu

'
a = ly a

et Ingaundviandailivannisvensuisidasunssnaning Welngilgumgd

Y

[
o

290U U3uaseddunsnsaiiunoanunfivzunniu wuiwesingamgTuuudunsisnag

v =2 v Aa d' ! [ £ [ ! a
ATI9TUUTNIUTIATUNTUIANUHDDNLIINING wadkUasduaganni [3]

Y

2.3.2 [WULYaSInANYY (Humidity Sensor)

e Taauduivansussan wissUssndvdnnmshauiiuensieiy
usivdnnsfiuguieldnaaudinisnisnmees Taniilwonnutu 1wy naUdsuuag
A un Ul mnﬂ?iauuﬂammmglvxlﬁw maiAsunUasmsunsnszaevedleth Wy
A

LigugesTanutunuudumiu (Resistive Humidity Sensor) 1y
wuigesinauturlanieilldvdnnisvesnmaudsuntasanuduniulniiheestan.ile
..y 4 Y

dudanuaudy Jagnldlunsiisueesinanudukuudumiu Ly Indwes aisueu

ianinslad

2. 19 uUe3InA1NT ULuUAIUNEAN (Capacitive Humidity Sensor)
) [ 5 & a =% Ag Y o a [y A o W
Juguwesinanuduyianilanlinannisvesniswasuuvasrnugliivesianiledurda

fumudu Jagdildlunisiwugesineuduwuuan@iv wu wdwes Biantnslad

3 W ULOTINANUTULUUBBATaLaTY (Oscillation Humidity Sensor)

< & & a I YY) M a Y] [y =~
Lﬂumm%mmmwmmuwmﬂwaﬂmisummﬁwa ‘EJULL‘U@W‘YNLIE’Iﬂ?iﬁu“ZJEJQ’JﬁQLiJEJ

v v v

wdafuaury Janildlunsvisugesinanuuluuoadaaty 1wy Indwes

wuaTingamaiinazauuingnihunldsiniulugunsalifieniu wieina
anaiiuazanuiunieuiu Wy nsesingumaiuazanuulueinia insesinanuduly

8
fu sarinAuauluennig Wudu [4]



2.4 LoRa

LoRa 88311217 Long Range Radio wagiliUmnevand sy Internet of
Things (IoT) WalA30UY M2M. L?Ju’i%miua@Lamw‘ui%fmaLLUU‘LwﬂﬁaaﬂqumaéN
wlughdmsunsideusesseglnauarnisdeasildndenusn. waluladidazgaeli
\nSenevanufitvieinietsasnsuzdenseuenndladusuunnivineuueetne
Weaiule

Concentrator Network Application
End Nodes /Gateway Server Server

7

tracking

smoke alarm

water %l
meter
trash container W
>
watee ()
ey B._._-
LoRa™ RF TCP/IP SSL TCP/IPSSL
LoRaWAN™ LoRaWAN™ Secure Payload
i
i
< : >
1

AES Secured Payload
Application Data

U1 2.4 LoRa

1UslaAea LoRa Usenaumieaiyasneg saudseundndunazsedugunsal
dwsumsdeansiivaonste, nsnswariesedns. uaazinag LoRa danuansalunis
Fansluualduindedulnue. Syanuaansavensszozndldegiafidudfay, 39
mngaNIneddlaswadeteenin, ﬁﬂﬁmsa%’wLﬂ%@ﬁzjwL%d%uuasgﬂﬂdwmniumi
DRIRIE

Igsunswauindausnlng Cycleo of Grenoble, H3aAa@s Semtech e
A9n15tU 2012 A8uad, ﬁuﬁﬁmﬁlﬂLLawaaﬁﬂlia%’Nmmgm LoRaWAN - lUslaraa
ms?iamﬁﬁa%ﬁa%uuumma@Lam LoRa. LoRaWAN fmusaanilnenssuvesszuulunaei

LoRa 17n1si@ausanianieninssesing



2.4.1 walulad LoRa vinauegals

LoRa wireless 1 suegranatsnaidnasy denszanedyanauauanuiuay
rukuuiistesdyanaiinietu aruutressdliaesserlnamnanmsusuusaiinny
2819

Chirp Spread Spectrum (CSS) ﬁﬁamﬂﬁﬂmima@Lamawa%mamamwﬁﬁ
lpeing LoRa. CSS Falneduduaaluivazdsunudidudussadionaiuld
a%wé’agzmm%&m é’agapm?:%gﬂua@LamijJumm5WW13.T,ﬂaﬂwsdaé’mapmmmmwﬁﬁﬁ
399U LoRa nsvanendsaulugasenudfinety astlsiumiudumusentssunu
waLABTUNIU W%@Mﬁ'ﬂﬂ%’wqami%’ué’mmmﬁmﬁmé

é’mﬁauﬂaﬁﬂ%@l,ﬂﬁlaulﬁ (ADR) i#i933n15904 LoRa Tumsifiuuszansnm
gnsvayasuulauinsenirsgunsaiuatenauasinanid n1sld ADR lnuaaunse
Wasudushsdeyafiiusledygusuniui ussdoudushrdeyaiitussaninm
innTuiledyanasumuiuty msLﬁwssﬁm%nﬁwﬁﬁzhaiﬁﬁuiﬂﬁﬁaé’mﬁagaﬁﬁﬁqm
aelaieulvvesssdyaaiiuasundas inegmslianuuunimeivedluunuazeug
irsevnelnesnilitgagn CSS uaz ADR Saufushlsl LoRa fitasuavenudavieuiiun
Usgiiulalurngilindanuliosiian é’aujapm%@mﬁaué’iyapmiumu‘luizwﬁluq i
ANUUaanae

2.4.2 auautAnanuazyszlevivaunalulad LoRa

.05 eunasyering Waltanuyd19ue9 15+ Alakums hUNISHaAN

YUUNKaE 5+ Alawmsiuniles sugnlinseurgulusziuiios

2153087 JU LoRa gandsany Uaseliguigesiingiu 5-10+ U

ULUALADT. ARAUNUNITUITINW IRDE193N

3.01583d YU Uanniy n1319159%a AES-128 Uatiusne1nIu

ﬂaamﬁa%’aaﬂaLLazﬂaqﬁ’umiﬁmLﬂaq

4.uauaLUnNAsuYialan LoRa A1bduUNISIUE1UAIIUA ISM 7 bl Sl

luaue 1y 433, 868, way 915MHz Daldaunnudnsulaiilan
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5.A7713989 1NAKE LoRa Whgaunsadanistennuiuaiudeiuain

gunIavaIEiuLATes

6.11m351u0A LoRaWAN 1udeyadimizuuuilniigualag LoRa

Alliance Alikaramnanils JulAaaunIseauSURasNISYINIIUs Ui

2.4.3 M3UALAR LoRa

welulad LoRa fiunisuegianlianevianisnisnin (PHY) dudanou 1o
as1enadenlosnisioansszering funmenmm LoRa ldsuuuuresnisufuannunis
uWInNsEINY STUULenian LoRa MiademunumudiBadusuuiiniie sefuvesnnudi
duturieanaadonarulualdlunisdisvadeyafiasds wu sUnuvresUsEes
eu mavegranUssiamiitiglfssuuliae LoRa innshusqandyaaisniissdu
Foasuniu 20dB Weduegadusiufunisudledenianarnlunisdse FEC WaSouiiiou
fuszuu FSK wuusaia Asisutssanndmiussuu LoRa amnsalimsuiulssldunn
25d8 Sudunainaingeiinisdsdryanauninszngludnuazduvaon o1adudesen
dm3uildilalle Lora legnsiadunazgmilowdsssuniu Ssannsasesiunmssnwmaiiy
Uaensisvesszuy deldluFeuiiufuvesszuuienmsuiudssieuazszuu Tnevily nuse
msrmeAnuiLaskaTinun ansnlirafaooatamnosiiugiuiu a 20-30 ms
gauiU ppm wnnieeadalameiidenmaamgl TCXO AvannsnUsndndunulda

nelursasdidnnsetindvasluue [5]
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2.5 GPS

Global Positioning System (GPS) 1Suszuutivnaanafienilddyaaan
pfievedluenediessyiumisasivnsluiiuiivulan svuu GPS gnitaniulas
nmsanizlutammssy 1970s uazsildaulud 1978 lnaduszuuildinniigalulan
dmsumsssysiuntsiavimiatudagdu

$3UU GPS Usznaudeasdusenoumansasiadsil

1. el GPS: s¥uU GPS fimaiiien GPS Mhilaaseglueania Tneidiuou
wnnin 30 andluilgty (asawdmnsauasiinus uaunfieumasanat) adieumani
dedyanundudlaniigunsal GPS vuiluialansuld,

2. gunsnl GPS: gUnsnl GPS Aalnesiloniogunsaifldiuduya uan
A GPS lafuausumisaznatagtiu aunsal GPS vindudeyaaineeisdu
i unuuargudeya ssteliildansassyiumisidiesuusuiviofuivsonis

3. anfiauau: fanidleuau GPS fikseguulan Fdldlunisaunuuas
UFuugamsvihnuesniitey GPS il andauauludddglunslinnuuwiueg
WAS¥UU GPS

59UV GPS vhaulnen1ssuduaaainesatesdnisan oy GPS uagld
walulaBmeansdn (trilateration) s uimumumiswesgunsal GPS vuiiufialan svuy
GPS ansnsalramusiuglumssrymumisidtedusziumnsdeiu wazdinsldnuly
VANUANYIRAFVNTTH WU ASUIMNINIEUN M5DU MIIUHUR MsRnnamvus ns
auluaunty msihmaase waglugunsalyprauaunsvlng wAndaases uay

gunsal 10T (Internet of Things) Aifesnsszysumiausiugl [61-[7]
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2.6 LTE Cat-1

LTE Category 1 (CAT-1) LﬂumwmsgwumsﬁamsﬁmstmL%amuﬂmqﬁ
ponuUUNIlAsNIzdmsUNTaiNsIgeU Internet of Things (IoT) wag Machine to
Machine (M2M) Long Term Evolution (LTE) ifhusnmsgiunisidensiojuiid (4G) ienan
r1uly 1efinnsneliAnguiuy low power wide area network (LPWAN) #ldwdssusin
Srunumils eldFumsesnuuuinifieatuayulasans loT lunagpanvingsy iBendlvd
uazfUslnANnTg U LTE Category 1 1llasansausnlut 2551 vilsifusnsgiu LTE
Mg IoT Juusn fulaenadey CAT-1 BIS 1dadlull 2559

Data rates : CAT-1 Tinnusagean 10 wnzludseduni (Mb/s) dwsu
Aifasd way SMb/s vudUash vilimngdmiuneundiatu M2M uag loT 7isliliaes
vanmaneanIe daeundnduidesnsnisanuile CAT-1 §13843U Voice over
LTE (VoLTE) vibimangdmsumsldau wu nsmvaunisitiesnsseglng wagns
Premdolunslidin fedndusesinissosiuseides

Latency : €195§71 CAT-1 Hakekssewing 50 9 100 Tadiunit §9
Wiguieulddfuinnsgm LTE loT Aldwdaanusindd wu Cat M1 uag NB-IoT Saiaausly
p1ageildAtun?t Avltheusulgsussaunisaiflddmsuilaitusineg iwu nsandudeya
nsnsiaaeusreslng wagnisisede

Power Usage : CAT-1 5035ulnun idle uaslnun sleep Freiiu
Uszansnmnslindanugegn datednorguunneiazergnisliauvesgunsal i
Uselomiagnidsdmiugunsalonamnssuiifansluanuiidindeen dealiinng
Uyssnwntesaaassunusadlunsdudivesanas.

Coverage : CAT-1 lsuusglemianndennasnislsufiafinsurimunsening
firusnsiedetnelnsdwiiadoud deelidiidenvansinseiendaveuuaynislsuils
vilan Sevinlndudidonfifdmivgunsal IoT Adesnsnsideudestweiloduvms
Funns (u gunsaiauldvesiusing W) uenanddsdinisdmeulusa Semneamy

Mseusieazdinteglusanmaundoud (8]
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2.7 REST API

Rest API AogUnuulunsieansvesnenfiume finumsdumesidnguuuunils
Tnemsdeansiisiatuaniilmilaliinadu revdusiiudinessilmdnd wiwiu
frontend Aeansfiudiu backend App flefledoansiu backend ieeaazihluldfuuess
loT eghau ESP32 Adunsaldanu Rest APl aguriu

Rest APl agvhauoguuluslamnea HTTP/HTTPS (s ldfuunilunsieans
Ul web browser) Tnefin1sviauvessiufvedinisldiusiu method #inee wasn1sdeans
fsinagyilaesnuyateuafisl format 1y JSON

Snslunsdeasusasasdaedilvgiaziinnswa status code naulude
iievenimsvihanuvessiudululfaysalvioll

methods Aaques Rest API Aildautesfiawiissil (lulldasunnd)

1. GET method : niW¥ives GET Method Asltdmiudsandayasslsdnesng
PNLTNLIDS

2. POST method wthilves POST Method Aslddmsuairsyndoyanslsdn
DINUUINIOS

3. PUT method wthilwes PUT Method Aeldfudludeyaiifoguuidmnesor

4. DELETE method :#1ihfives DELETE Method flazifendesiumsaudoya

20NAMNLTNID3 [9]

GET
,
- =)o

Client sends a request HTTP methods Server sends a request

-

E‘Uﬁ 2.5 ANSYIN9IUUD9 Rest API
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2.8 FLASK (WEB FRAMEWORK)

Flask e micro web framework fiifgugig python Flask gnintvioglu
microframework iwsngiliifiosnsliiadosilontolaudanis duidiuaisnduaadn
wiidoulaiAussvinAsuldias Flask laifle database wien1snsianismsaanuumesa (form
validation) wigs5095U extensions fidreifinauasnsasuld d1sessunisldiu Flask

foghaiu M Flask W4 e Pinterest Linkedin 1usiu [10]

2.9 DATABASE

Database 3 gaudeya A nguvesdeyanigniiusiusiuld Inefiauduius
= o Y] M Yo o 1w & & v I3 v a o oA I3
Fauuaziu neldladeruirdeyanmuailagaeunuliluuiudeyaiiediuniousniiu
wang wilndoya Fegndninuegiadusyuu Ineflvevldwisidranmiuaunszuiunsidnu

o A o b4 L% VY v 1 a a a dilﬁl a
N3 visensUsERtara vilgldanansalideyalasg1eiussd@vzam wenanildadl
g wnanusainuTiNiuiuguteya MysQL 16 @19 CC++, Python, Java uae
duqdnuINUIY [11]

2.9.1 MariaDB

MariaDB

U7l 2.6 MariaDB

MariaDB fe seyidwsdmiudanisfugiudeya MariaDB iunildugudeya
flFsuanudusniiagalulan MariaDB gnitandulpeiimimuniuges MySQL Bnvis
MariaDB §afiuszuuinnisgiuteyafiiu Open Source (1) sildifusnmadonnauny
Tun139an1s MySQL vadunannesueantisustns LAMP stack %50 Linux, Apache,
MySQL, PHP/Python/Perl uonannil MariaDB gnitanipenuniiifesnisunumuil MySQL
(12]
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2.10 Web cookies

gﬂﬁ 2.7 Web cookies

Web cookies Julwddaninuawimanivivledasntuuuneuiiunaivie
¢ - D I s s = v & s o v =~ Y &
gunsaivasnauiienadivuiuled lidwarliveliiivledandndeyaiferiuamuasn1sng
AYRIAN! LU NTAUABINITIY S1ensAuATlungNIIEUAIYDIAM TDIIAMLALAITD
winliseld
UszLnnues Cookies UukIULas
- Session Cookies: AnAmissuadioumiieanuindansmvesiuledinney
Tuiindeyaruedoulmminduuundniules lnearlifudeyaiiiedesiv
a I3 v o oA A ¢ ¢ ¢ Jo X 4 o
AouImaTwaETayadIums Welausriwes taanmiilasgnauisluviug

- Secure Cookies: uannfianunsadstunsiouseiignidisaentinds
U dgj

Wity Fepnimtlastieunlesteyadidny laliignanseniamnatuies usuaninesd

aunsalanfvazmuauAniftituteIm i livasnsdale

(%
a v

- First-Party Cookies: AnAdtifiaiduniiemnudiansvesivledfiionaudn
Tdnuiviuluasausn aelimsasainnegiaentd ieluswasmnaaudunBeusuiuled
8n avanusaldanulugluuuiiuld uadedavesanivsznaniide Wveaiuledaiunse

ARAUNGANTIUNTITIUVBBI AU
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[ (%
v I

- Third-Party Cookies: anfishililuanifioua el Third-Party ansnsaidis
uazuanslewandefidnasniuludle Tnefl Third-Party Cookie azuaUAnnAIL
wdoulmvenst weussiinmsauiules ngRnssueeulal Teuddnuasnsldtiesa
Dudu

TngusvasAvas Web Cookies

“fleusuussszaunisaimslinuresnn: cookies delsiulufandinisds
AvosnmuaziauaiiomiAsatesiuan fetrutu cookies Freliiuledandinmwil
AnueanslY vidoduiigainugly

A a a ¢ A | v ca ° v v aaa v
-ileRAnUNTIATIEI: cookies Yrelmiuludfnmuduiugidiv 357Kl

=3

Ienoufuiules uazdeyaduy Mdudsslewidmsumstnseisasimunivled
ienslaeun: cookies Prelniulasuandlavaniinertesiunn lnefnau

WoRNIIUNIIVIBAI VTR

n1599N1S Web Cookies
A111509AN1T web cookies HIUNITAIANUTIIYDTVDILALAINISOLEDN Y

Ufian cookies Y9Mn YY1 cookies INUANIEOUAIN cookies RNIZUINUTLAN

Anududludas Web Cookies

Web cookies usUszunnanafiutoyadiuunnaves iy To  legdanie

Ly ¢ &

nnearlnsdne Lulenaisudslimgiuie cookies  MlHIngUsYaAKAETEN1TINNTS

Aa

cookies L518landNarUfLesn15Ld cookies Wivau cookies fituliuumsufiamesves [35]
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2.11 Wsunsuildlulasesny

2.11.1 Visual Studio Code

gﬂﬁ 2.8 Visual Studio Code

Jwraagileldn (Sanqu: Visual Studio Code) lulusunsuuiluwasaldni
Waulaglulasgenidmsu Windows, Linux uag macOS dn1satuayudmsunisatn
nsauAn Git Tudwag GitHub msidubiennsal msifulAndaniey feogne uag code
refactoring fuanusaufuusislivansagng TgldannsaAsusy ulufuidn n1sieen
uarPndaduveneiiuiladdunsinnudfinby sesdldntuntuaslomugosauasineuns
aelddvEnsldau MIT luudineulndududunFunsuaswidmiumsldauimiodio
n13A

FnaagilelanltBidnnseudumsudsnildlunisusulduenndindu Node js
dnfunarfiouiisuumduiu Blink uiinagldivsuisndiinnseu vensusillaly
avmou wazldmoulmuudismudlodieu @eswa "Monaco”) Aufildlu Azure DevOps
(1Rude Visual Studio Online ua Visual Studio Team Services)

Tunrsdrsraniiamn Stack Overflow 2019 Fwaagalelanlasun1sdndusiu
T dwedestiodmivinimusudundeuiliiuanudennniigelay 50.7% vesneu

LUVABUNNY 87,317 19919970974 [13]



18

2.11.2 PlatformIO uu VSCode

Q0)

E‘U‘ﬁl 2.9 PlatformlO uu VSCode

PlatformlO 18y Open-source software &SURAIUN Embedded s oW
loT 1eluuy Cross-platform n#u1eA031 PlatformlO aggaglisaunsanmunlusunsy
dm3u Embedded ms¥na laqfls wu Arduino, ESP8266, EMBED “a

d3u PlatformlO Sapsuuulmaenldsuauanuaiufe vieazldnu
saufunle

- PlatformlO CLI: n1slgeruuuy Command Line

- PlatformlO IDE: n15l4s1u[u IDE #1499 1 VSCode, Atom TextEdito

F8fnea PlatformiO iteldnuuu VsCode

1. 1Un VSCode Extension Manager %um

2. AU Official PlatformlO IDE extension

3. nm Install PlatformlO IDE [14]

@ EXTENSIONS

| platformio ide ‘{
—

PlatformiO IDE

Official PlatformlO IDE for VSCode: The next generation integrated
development environment for loT. Cross-platform build system and

unified debugger. Remote unit testing and firmware updates.
Install

U7 2.10 PlatformlO vy VSCode

Call



2.11.3 Termius

'
=

UM 2.11 Termius

Termius Wulusunsudrasanesidauvuinunanviosuidieligldansa
Fouretuldinnessveylnauargunsal 10T Isegnaasadenariiusyansniw Termius
ses§uluslnaoa SSH, Telnet, SFTP, FTP wagdu 9 uavilnaautfsnnineiivaglsigld
anunsavinududninesszeylnaldesvaraanauedty

AnaNTATdRYves Termius:

1. mydleusiofivasnsfouazidiedals: Termius T¥nsidhsta AES-256 Lile
Undlesmsiensiaszeslna

2. AnEanEnIalunsusuwsslags: Termius FelvgliuTunranasiidale
puFesns Tufsnaieruuudnes 3 uasdudn

3. AuanTRTUslevdnane: Termius SanandRunnunefigel iy
yhanfudsiinesszerlnaldedsasmnauiedstu Wy anuanunsalunistuiineaty
Ayaunsalunisuaniugldsveglng waganuanunsalunislddmuens

Termius annsaldldvsuwmnarievuasgunsaifiefio warliusmanidmsu

nsldauduyana [15]
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2.11.4 SDR# (SDRSharp)

7 8 ®
92.100.000 4» @ swusve v Asey
WA WUOVT SER . = 8 i

RF Spectrum
11"

3

Noise
+Hoer |

RF Waterfall

U7 2.12 mvwthasuanalusiunsu SDR#

SDR Sharp iuiaiesilolianzidgiaivguuulemumesanimuilag Eric
Bloom Lﬂ%"aﬂﬁaﬁﬂh81151’@%am'15a%’uﬁ’aujaﬂnmﬁwqmwmmmmma’aLLaﬁmswzﬁﬁ’aujapm
wiandulneldyaniasioduas SDR sharp anunsalddmiunsilving nmsmsiadey
\w3etneldany n1shnnuanaien wagdu Snannune

1. AnaNUANANYY SDR Sharp

']

seafualUnasuIngdaus 100 Hz 89 6 GHz

soeSudauanas FM, AM, SSB, CW, uagdun

FOITUNIINTDIA Y IULAZNITUTULLAS

soI5UNITUUTINLaziaudey

5945UNTNBATAFYQYIUINY

2. A31997U SDR Sharp

SDR Sharp a@unsaldauladne iesnndlvanuazAnfswondaws aniu
dl U dl U U a U a [ U dl U U
WousawAIesTUAyIINeiuABNN AT SDR Sharp 9805333ULATRS Uy auMaE
wanadyaaingnsulawaranunsalddmiumsilaing nmsnsvaeunsetiliany ms
ARMINATIAEY Lardu Bnunung gt fldaunsald SDR Sharp iveilsanniiine

Vinsdiu n9d0Udygy I Wi-Fi vasiautiu Msofnnuniisuiiey [16]
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2.11.5 Postman

POSTMAN

5U7 2.13 POSTMAN

Postman \Juuwanwosu APl dmSutinwaun vieniidinaulvglugiun
sudalnuazdidiinaluiimasidaduanuiineds a Weunuaiug 2023 ysuldswds
51mmdwﬁéﬂ%ﬁawuﬁaummdw 25 auAuway APl wuula 75,000 519015 é?fﬁsqdw
\Hugudnans APl ansnsauzitlvajfigalulan

Postman (Fusulud 2014 lnetdulusidndladuvesimnseensiuas Abhinav
Asthana efaiin@Anuifinauil Yahoo Bangalore Fanuinisiauwasvagau APl iy
Fesenn widasygulusuddiduneunslu Chrome iualas Abhinav fnidenefaiiou
2197 Ankit Sobti wag Abhijit Kane titeriosa Postman Inc lul) 2014 Q’i’amﬁa&gﬂﬁqam
Audugihusevludagiu Inedl Abhinav dsewiiumia CEO wag Sobti Asewiumis CTO

lumounguniau 2558 ywluswaldseaunuld 1 duneaas lumeudsmnay
2021 Usszaunu Series D 1¢ 225 runeaanifiyar 5.6 Wuduasaas

1wl 2023 Postman lesunswuatelielusiede Forbes Cloud 100 1u

nanauUinsaiu lngeglududun 28 [17]
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2.11.6 phpMyAdmin

5Uf1 2.14 phpMyAdmin

phpMyAdmin 1uwa3asdiodanisgiutoya MySQL wuuiu Haeliigldanunse
Jansgutoyalalaslifeudioune SQL lnense
AuENURANaNYa phpMyAdmin:

- @319, USuusis wazau g1uteya 13 uazilan

Import wag Export Teya Tugukuusieg 1w CSV, SQL, XML

atlun1siuiies (Query) fie SQL

- damsgld Avusdvsnsifegudeya
N5l phpMyAdmin:
1. 101 phpMyAdmin: Taeviluanunsandnlginuma
http://localhost/phpmyadmin/ %38 URL ﬁmnaﬁguaswuﬁmum
2. ihgszuu: nsenderlduassviariiugiudeya
3. AN1sgIUTBYA:
- Bongudeyafifesnisanuymmadie

auiuange, ds/av/udludeya,

Import/Export Sﬁa:ga

\Weu Query [36]



23

2.12 AMMEANNINDSN Y IUlATIU
2.12.1 Python

Python AaAwlUsinTusesugs eankuulag Guido van Rossum %13
susefuand Bumsiaulul we. 2533 wosmounidasansadouanlul we. 2535
Python MéSumnuileainiuetesingalugashintitun avnanefundduniwm
Tusunsuiildsumnudeasnniigalulan

Python finauasiviansusznsivilidunwilusunsuiléfuanudey

Le1udrenazdoudne a1w Python 1dlaensaliiseudnouay
n3elunsen Midredenisidilawagiiousaiundseasd: Python aunsaldlunisiamun

FONALISUTZNNANSY TudsIuseUndnd Inerrmanidoya wirdudsulds uazdue
2.81Us8@n5010: Python JUsgdnsnmiiieanadnsunislaauasa

3. 5uazlemnuesa: Python Wugenduisiiuazlomusesa ynau

anunsannuluastazldnulalaelddaaltane

4.fiim3esdisnazlausisunnung AWl Python dtasesiiouazlausns

a Yo o Y] Sl 3 a a a
ll'?ﬂll’]ﬂ‘l/]“inEJI‘VTUﬂWWuf]a’]llqiﬂwwuqiﬂil,laﬂiﬂﬂﬂaaqﬂﬁﬁﬂLi'ﬂLLagll‘UﬁgﬁVlﬁﬂqW

[

A1 Python AlAseaiaiiugIunsil
LeuUs fauusluniw Python Tdieiiudeya Avesiaudsanunse

wWasuwlaslanasanan
2.m89 Adslun1w Python TdiileusnAouiamesliyinanuuiesis

3.3euly Weoulaluniwl Python ldiiennuainAdslnazyieu

lola
49U guluamw Python THiflevieueng

54eidu Henduluniwr Python ldesiusingadrdalivineu

3UAU [18]
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2.12.2 SQL

SQL i3 Structured Query Language Aanwnldlunisidnfisgiuteya
& 1= Y = o ¥ = I = . AN Yo [y
Aausnadeyaluauddnnisteya ¥e SQL Wunildlunw) programming Mlasun1sgeusy
Wniga 15inagldnuniew SQL sulusinsusingeg idswihaiiussuugiuteya

1. vannsilesnuvesnien SQL

[y

SQL Wunrwilududou anunsanlalade wmsieindnnisratenuliennsal

'
v 1

AN LU LIANTINDINITUAAIUBLATRINAIIING I TBYALTIEHN T RN A
SELECT name
FROM customers
WHERE city = ‘Bangkok’ OR ‘Chiang Mai’;
mdsifiauvangdn “@enAeautYeaNmITN customers agiFaniane
v oA N A Ly < P ¥ ¥ 1%
andneglunsammyvsediednl” aziiulddn inawnsatilaniw saL ladeadenis

gulselea vinlreunlildats@eulusunsunaunsanlaniwiledie [19]
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2.12.3 HTML

lovillonwea (83ngu: HTML: Hypertext Markup Language n1#13n3neu
Forumanedid) Wuawuninsuvdnlutiagiuiililumsaaiume viedeyaduiiFeng
rumaiuiusilees deldnazuanslassainavesdoya Tunisuans shide derd dewth
M3 Tdsnsaauuunesy 1eslssnwiednlede lnssairwedddneviiduueans
ogludnuazniglnaduaumden

Tutlaqtiu HTML Wusnassunilves 1SO sdanislag World Wide Web
Consortium (W30) Tutlagtiu y1s W3C sdndiu guuuuves HTML wuulyl Mi5endn
XHTML Badudnwazvesiassadns XML wuunisidvaninasilumsimuslasiaiiaves
TUsunsuiifiguuuuRnmsgund smeunld HTML fu 4.01 Aldfuegludlagdy

2.12.3.1 Markup

Awan$nd (§angu: markup language) AeUseinnaiwAeuiamesiuans
fatoyn uardayasiuuudidedu InedeyasUuuuaiuneidasadevionsuanads
diliFend 119ndd Insazegmanfudoyaund nwunsndufisinduidando HTML sy
arandusnud amvsuuuuildfimslilugramnssunisfantlumsindedoa s
sTeiTeu UITUBNS Wagledesiia

- Markup #in583unggnUszasivastaya Megay

<h2>Wnuaa</h2>

fvuslilusiwediuin "Wavea" 1udnuazveswindesusiui 2
wsndulaswdn Tneundlildmmuadnuaznisudning usegalsiay mausriwes
fvuansLansHaINAsTIUYeIing TnsunAvvuanialudnuasfisisnysvunnlg)
IREHGPREGAY

- wsndudmsu MsuanaNa eSutensianiiared Tanulaglilad
anuvsnedulumalasiaine fegatu

<b>fmun</b> <i>Midee</i> <u>Tadulsi</u>

AVUAANI1 "Fanu’ Lananaludnvaeivun Wuieanunsianmaly 6

D89 %150 ILauld [20]
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2.12.4 CSS

CSS o mMuniilddmsunnusaenals HTML/XHTML Tl ddu
svezving funds WuveuLaraun mufifiosnts CSS daunann Cascading Style Sheets i
dnwaunnifisuuuulunsi@eu Syntax uwulewizuaglsgnivunumsgiulag WaC
Junrwndddunsanudaduled lEsuanudevegrsunsvane

Uselewivag CSS
CSS fiUsslavingnanainvany Talaiwn

1.97eliilannreluenans HTML Sanuinlaladnedu
wazlunisuAlatenaisfaiuisavinladnenidy wsizn1sld CSS aza8ann1sivn1wl

HTML aslalusedunils uasuenseninallenmiusuuutlunisuaninalaeg 19dniau

2. i launsandluanlndlaisa wWednn code Tutanans

HTML anas 39y lslnddauinidnas

3870130 UUAFULUUNISLAANAINNAEN style sheet 9
Wweatu dnsuansnalutenaisuuuieaianiamistuyng winle givaaialunis
USulsanasibinmsadnaenansuniudanugingi8 @y wenanildiaunsaniuaunis

WARIKE Linaneursawmiiaunulaluraly Web Browser

=

4.qelunsimvuanmskansnaluguiuuniannumuigivie
99 Iaduedied
5 hlnAvlgdsinnudusnsgiusnndulasiiauiuaiy

a1u1505095unNstdnulusuenlag [21]
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2.12.5JS

JavaScript Wunwilusunsuuuulaunfinildasraduleduuulaneu a1w

o

Tusunsuiivhanillaadud mnsamudvhaouuosiseivesldlaglifosdetoyaluss
o3

JavaScript vla

- s fdurtusliiudiuled W Juedn wyuuuideuas wedludu

- aynasuteyatdeudinngly

- dnnn3fiu DOM (Document Object Model) Fudiulasadrsvasiules

- YNUTWAY Ajax LﬁaﬁﬁayjamﬂL%%‘V\ILaaﬁmalﬂé’aﬂwawﬁﬂm

- afanuwazieundiatuiu

Lensalifugiuves JavaScript:

- fauUs: lddmdn var let w30 const Useniadiawys

- Ussuwndaya: JavaScript dUsziandayandans Wy string number boolean
object array

- Tassademuau: 14 if else switch for while mupunsivavedlusunsy

- fherfd: 1 function YsemailaddudiathlAnunlden

9

- g 1 § Usznmainguiteiiudeya [37]



2.12.6 C++

JUN 2.15 C++

ATnaanda (Ssnge: C++) WWunrwlusunsumeuiunesonuszeasd
Imqa%fmmmﬁﬁmi%’mﬁm%’aﬂﬂaquau,maﬂ (statically typed) wagaiuayusuiuunis
Feulusunsuiiviannuane (multi-paradigm language) liun n1sTUTATUEINTEUILAES
nsfeudeya N15lUsuNINEINg Wavn1slUSWATUKULLALSN (generic programming)

2.12.6.1 g‘UmemmiaaﬂLLuumméﬁwé’awé’a

- lumwged] nmudndandaasaziianuiufisuminn @ wilunsdeou
TUsunsuasetiy mwandandaduntunfifinsanhdilusunsumesidonsuuuums
Feulusunsy Feinliiunltumlusunsumesonsldsuuuuiilimenzay shlslusunsud
Feuiiusyavsnnsninfinasendu warmudndandaiudunefifianududou
wnnned Seilailemaiaunvazaedlndunnnii

- mespIuveIIENdanda gnesnuuusie lilviinsianzaaumanmlady
ABUNIADS [22]

Fognelan
#include <iostream>

int main ()

{
std : : cout << "Hello World"<< endl;

return 0,

28
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2.12.7 JSON

JavaScript Object Notation (JSON) Aegunuumsuaniasuteyaneuiiames
floglugudonmusssun (plain text) amyuduaslusunsuaeufnmesannsasudila
161 wmsgruvesnesuun JSON fie RFC 4627 & Internet media type 10u
application/json LLazﬁumaqa%ﬂWéLﬂu Json

JSON Usgnausieteyaluguuuuvesing (object) n3e015138 (array) lnedng

'
LY

Usgnaumegad-A1 (key-value pair) Ingldinsowmnegania () 1Wuddugad-a uazla
aou () \udAusznineddivan 15isduszneumesensteya lnesienstoyausas
FIENIAUMLATBINUILTANA (,)

#78819 JSON 3ULuU object :

"123 Main Street!'

\ Francisco",

SU7 2.16 fe819 JSON TugUuuues Object

29819 JSON 3ULUU array :

'apple"”,
'banana”,

'orange”

]

gﬂﬁ' 2.17 freee JSON luguuuuves array

JSON Heuldluiuweundindu lnsaniz AJAX Ty JSON Wuresuuamadentu
nsdsdeyauenmiloluann XML gelledldiuagusiau anvgi JSON Bulasuaiuiiey

Wumsznszdusazitnladnenia XML [23]
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2.13 psasdanldlunisnaang
2.13.1 U930 ESP32 NodeMCU ESP-WROOM-3

MCU - ESP32 1flu Micro Controller isesiunisifiessio WiFi , Bluetooth
BLE lugh mwnildlunisiaunlusunsufie a1 C %50 Python 1w Python fiasvi
msdinsaiisunaslvisessu Python nswimuTusunsuBuagfugiiamn Tsunsy IDE 4
4aiunfie Arduino IDE %3e Visual Studio dwu Visual Studio snwdudosings Plugin

Espressif IDF %39 PlatformlO IDE WazAed Enable (Arduino)

-(UPsTMOS'

~_pin1 ~(GPI1023)

(_pin1 ) (e )
pin1 —@GPI03 )—( rx0 )
(_pin1 ~(GPi021

pin1 —~(GP1019)—({UsPimisO
pin9 —(GPI018)—(Uspi sck)
p|n8 )—@mos r—(vspiss)

T &3 .,sl N D

JURE

]

R s (=

—_——rrrettereee —J

ool RERATES

1@@* = ,E]

od e

3U3GNDDIS D2 D4 RX2TX2 DS D18D19 D21RXOTX0D22023

VINGND D13 012014 nz7uzsnzsnzqn;é 035034

PE] e

sU#l 2.18 Uasn ESP 32

ESP32 ses3unsiifenste WiFi ua BLE w3e Bluetooth lélaglidesdoluga
isfin vasa ESP32 oedalinsvheuiiuuadu 2 Core wag Pin 1O donflsddunis
alely Pin Wendu Wy msudas Analog to Digital %38 Digital to Analog n1siousa
SD Card Camera PWD RTC uag Touch tdudu [24]
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ToyaLanizued Uatn ESP32

JYUUUITUIANE:

- ?&ﬁq : Xtensa dual-core (or single-core) 32-bit LX6 microprocessor,

yauiimd 160 %ie 240 wnziBsed uaziiuszavBamgsiis 600 DMIPS

- fhuszananasndildndrnusufivay (ULP)

- whgauan: wiy 520 Alalud | seu 448 Alalud

nMseuseldane:

- Wi-Fi 1nm937u 802.11 b/g/n

- Bluetooth 593U va.2 BR/EDR and BLE (wUstunduingiu Wi-Fi)

dumasiagunIainan:

- GPIOs fianunsalusunsule S1uau 34 geq

- 12-Um SAR ADC 11ndis 18 904

- DACs WUU 8-bit 97121 2 194

- FRT99UAURE (GPIOs N13M319TULUY capacitive) 91121 10 99

- SPI'd7u7U 4 %04

- 12S 9u7u 2 Y3

- 2C 977U 2 109

- UART 9711 2 %89

- SD/SDIO/CE-ATA/MMC/eMMC host controller

- SDIO/SPI slave controller

- Bumasineg Ethernet MAC w303 DMA WENANSMINLAYT8I5U IEEE 1588
Precision Time Protocol Laa'%%’uﬁammuﬁaﬁuauu CAN bus 2.0

- Sluneeulnsaiaaidunsnsa (TX/RX, gan 8 ¥89)

- mMstuiad (@w1sanensialuy full quadrature)

- PWM dwsusamaiMotor PWM

- LED PWM (g9an 16 109)
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2.13.2 Ua¥n ESP32 Lilygo T-SIM7670E

v

LILYGO TTGO T-SIM-A7670E R2 \Julslasreulnsaaasaraieilddy ESp32
s‘z’fammmmﬁu‘lmqa SIM-A7670E Iu@Jaé’umawé’ﬁﬁmmmmaaé’mmi?iamﬂ%’maﬁ
waINMANY 59109 GNSS (GPS), Wi-Fi, Bluetooth wag LTE msnuﬁuﬁ%ﬁwﬂa@ﬁaﬂiaﬂ
wisarudululdlunisdeasidans ilnluedesiieffinnumainwanenes fuiidy
winnssulug senuuuniiennueunUssasiuasUssansan Wusidenfiummnzdmsu
INWRIUN

Fenseuse USB-C dmsunisideulusunsunasiilduunne 18650 Tush
Anfouianiludumiedasanisine Buwesiynisdeansiintavnaiilauns
\Fouseuarmuaugunsaldeaslivainvans viliamnsauulidhfunisldnuiiunneis
Aulaunnunglu wireless domain Lﬂuqﬂﬂsdﬁﬁﬂizﬁw%ﬂwwimmm'u 1n85995USEUU GNSS,
Wi-Fi, Bluetooth Tiumnsnsfiu wazudiusadevielvsauuing 2G uay 4G LTE CAT 1 vl

1Y ]

Jusudeniidfgdmsuseundndu loT waznisddeyasyeslng

o

QﬂﬂﬁLLU@Lmaglﬁ%UﬂﬂiaaﬂLLUU&JWLW@?@Q%JULLUWLWEJ% Li<ion wag Li-Po wiau

menistasiulusmndelmiulalanenisannisnasnunvasanenasdussansaon [25]

11
1

:

pAct
pAc2

TOUCHT -

ToucHo

Tovcka - apci2 -
vt

i
i

§
M

wmp}— ADCIE - 6PIOIY
(Toucus - avais - opio13
_TOUGHS - ADcIs - GPIOI2 «gj
2G/3G/4G
Only Supports @
Nano SIM Card A',s‘,eE
[aoc I35
— 3 ER
[ Rx | 27 |
: D .
18650 Battery m
LILYGO T-AT670E R2 4G LTE |SMEVORT Recion
» Africa, South Korea,
“LTE Antenna Cat1l GSM/GPRS/EDGE PINOUT Thatland

U7l 2.19 Uedm ESP32 Lilygo T-SIM7670E



CDC

anwazenzmMaaz i

- useulnih: 4.4 Thadds 6 Taad nsvuans

- USIRU 10: 3.3 1ad

- 10 Pin Source Current ggn : 20 daduoud
- 10 Pin Sink Current gsan : 28 faduoud

- mmﬁé’zgiyjmmﬁm: 240 WNLFING
nueANUINeTY

- SRAM: 520 Alalus

- PSRAM: 8 wunglus

- Flash Memory: 4 wnglus

dumasen1saoans

- msWensansauas 12C, 12S, SPI, UART, PWM, ADC, DAC, GPIO, USB

- WWIO: 24

33

- Bumesimwesauasiiieg : 8 PWM channels, 16 ADC pins, 2 DAC pins,

3 UART interfaces, 2 12C interfaces, 2 SPI interfaces

- USB to Serial Converter: CH9102F
- sUuuum$a SD 715993V : Micro SD
- sUuUUBLNN3ATIS833U: Nano-SIM

LG ARIS AR

- duwmesine: GNSS, Wi-Fi, Bluetooth, Telecom

- WU Wi-Fi uazugys: ESP32

~ @ud WicFi ;2.8 AnziBsed

- 193YuUaYS: 4.2 (LE, Classic)

- U GNSS: A7670E (GPS, Beidou, GLONASS)
- AILLNEY GNSS gegn: 2.5 LS

- m3IN58UAA GNSS gaga: 10 18509

- FUlnsAuunaw: A7670E (2G, 4G LTE CAT 1)

- LUURTISEe3U: 900 WnulBsad, 1800 wnzdsad, B1, B3, B5, B7, BS, B20
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2ATUUALADS

- FUuunne3: CN3065

- Uszavmuunmesisesu: Li-on, Li-Po

- USIRUNMINITIEER: 4.2 Tiad

- nIsualnYISIgeEn: 600 Tadueud

- paaudAnsdosiu: useiulnituiy, nseuafiv, usaiunn

- a3ldwusnad: 18650 31UIU 1 NoU

2.13.3 Taga LoRa SX1276 g1uannaud 900-931 winzisnd

luga Lora 915 wnzidsnd SX1276 1Wu lugaaesi 915 wnzidsadilulugads
Fyanauszeglng 1lndes 1.8-3.7v LoRa1276 193USudsdtyana Semtech RF SX1276
Fal4 LoRa TM Spread Spectrum modulation frequency hopping technique Au@NUR
vossverlnauazauilags (-139 dBm) vililugaivieuldAndiluga FSK uag GFSK
‘Viawaé’agﬁywm%hjfdawaﬂizm&;iaﬁ’ml,ﬂuamwmé’amﬁﬁmmﬁ%a%qw SunmIouiu

Us2ANS A INN5U09AUNITIUNILALTILATS [26]

5U# 2.20 Tuga LoRa SX1276 87uANMA 900-931 lnziBsed
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HGERATRE

- Masds: 0.1 Tne

- WUuA: 915 - 930 lnwldseg
AENUR:

nstmaluladl FSK / GFKS wagwmaluladaiusnangsy LoRa (szeslng)

- msdemsuuusdngand

- ﬂaqﬁ’umssumu%uqﬂ (@n51M5UfLasvesdayey1ed: 56db)

- anubalunsSudyange: 139dbm (32M W@ 10ppm ASEdR)

- 1SM multi-band lsidndugesldanuing
vangnALazsaTINIsdsleyaivannaedmiuninden anunsaltlu
wialulag FDMA tag FM

- Tndeausnlunssunseualndi: 10-12mA

- msdsdaalnafivivgedn 5 Alawng [27]

2.13.4 wuweTingaumiuarAnuiiy AHT10 12C
ues AHT10 WuwuwesingamaiinasAi1udy senwuuaidaunin

deansfiu MCU wuv 12¢ Wanedyaandiowd 2 & Mlndes 1.8-6v AHT10 audu

wugeigamgiiuagemnudu dvumnasgulmiludusuawasaumgaan: Sugnilsos)
Tuufinifin SMD 1¥ansngfuuuaesin damngdmiunistansuuuilnas Tnedduans
R 4 x 5 Tadluns. LazANes 1.6 ﬁaéLmi.LsziuL%@%ﬂxﬁqé’@mwmaﬁmaaﬁﬂ%Lﬁ&JULLé’a
TugUuuuannsgu 12C AHT10 snwdeuiudiviame ASIC fisenuuulomi sadUszneunis
psrduarutusuunBfineineudnmes MEMS lsunisUsulge uavesdUszneu
11395393V IVLTULI9Sg U Useaninmlasunisusulegnannifiunitssauay
iidefioresumeiiuteunth wuwesgnmgiuageuduiunsnldsunisusuugaiiol

N A £ v A
3JLﬁ‘s’]&lﬁﬂ’l‘wm’lﬂsuuiuaﬂWWLL’JﬂaE]mVIEULLN [28]
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15. 2mm

JUN 2.21 Wwuwesingaumgiiarainuiy AHT10 12C

Y 9

ANYULLRANL:

YNAlNS 16*11 Hafluns

- Ussiandumesie ; 12C

~ gauseuiiviie ; 1.8 - 6.0 1aad

- UINDUMBSING : 4*2.54 Jadluns
UYL - + 2%

- puantSeanNaY  0.024%

- Anuuiug1veungll : £ 0.3 walgya
- ANUavdYnull : 0.01 Wwalted

- gaunailunisvinnu : -40 lwaldeata 85 LwalTea

2.13.5 GPS- Module GY-NEO-6MV2 Ublox W3 aug18a1n1Aa Unsal
iRy

Tuga GY-NEO6MV2 Ublox GPS dwiduszysiumiasinesuulanidue azfign
a03390 i Library w¥euldnu sesiull 3-5 Taadnisldanluga GPS adausn (Cold Start)
wiossefondnyguusvana 15 it seridendyanuaiusndoneiluganiouen
91A13 windendayaalaudaln Led asngniu U-BLOX NEO-6M Tugaunniouriuia
omawsfinUszavEnmgsdaiisuninduaonaildanlui Tugaundoudu EEPROM
%’ayjamiﬁmmﬁhﬂzwmmmaaLﬁiﬂ,ﬂu EEPROM msimuaendiviarnvianeilonauaues
Anudpsnsvesnm lugadanmieuiuuumneddseauunsolwle (1losesiunis warm
start nasanUaunasdeliranLa? wé’muu:umL%@?ﬁﬂiaaawuwaa%’nm%’azﬁgaﬁa%’ué’@wgm
GPs ldrdstalus )
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E‘U‘ﬁl 2.22 GPS- Module GY-NEO-6MV2 Ublox

Tuga GY-NEOSMV2 Ublox GPS dwsuszysiumiasingg vulanduen azhiye
203390  Library wesldeu soadulu 3-5 Taadnisldeuluga GPS afausn (Cold Start)
Iwfossodendyqruuszanm 15 uif wmwﬁaﬂé’@mmﬂ%ﬁwﬂﬁaaLaﬂiu@aﬂwauaﬂ
91a13 windendayaalaudaln Led 9zngniu U-BLOX NEO-6M Tugauniouriuian
oA finUsyavEnmgstaiisuniniuiaonaildanlui Tugasnnsouiu EEPROM
Gé’fa%amiﬁwummﬁwmmmmLﬁ‘ulﬁu EEPROM msimunsndiviannuaneifieneuaues
AuFosmsvesnm lugadamieuiuuunneddseauursalile ( esesiuns warm
start wasINUnunasIglunanuLa Wé’qmmwmLma’%"ﬁﬁaqmu’lsaé’ﬂwﬁauﬂaﬁ’a%’ué{’mmm
GPS ilamTadalas ) [29131]

2.13.6 Raspberry Pi 3 Model B

U85 Raspberry Pi 3 Model B 910 Raspberry Pi Foundation Iﬁ%ﬁg
Broadcom BCM2837 64-bit Quad-Core ARM Cortex-A53 ARMv8 A211157 1.2 GHz il
728A27191 LPDDR 2 SDRAM 2u1@ 1 GB @ Broadcom BCM43438 1Ju Wi-Fi 802.11
b/g/n way Bluetooth 4.1 (Classic and Low-Energy) Wiauaee1neiuy Chip Antenna

YUUsA [32]
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40 Pin

Dimansions lementiu
56mm x 21mi

i3
85.6mm x

o

4xUSB2
Ports

3.5mm 4-pole
Video

Output Jack

CSI Camera Port

Full Size HDMI
Micro :’JSB Power Input. Video Output
ra

DS! Display Port Upgl switched
ower source that can
andle up to 2.5 Amps

5U#l 2.23 Raspberry Pi 3 Model B

AuENURYDY Pi 3:

FUkn Broadcor BCM2837 vaudiannungs 1.2 Aneidsnd

ARM Cortex-A53 WUUA10AADS 64 U

wauldany 802.11b/g/n

Ugys 4.1 (AMAANUALNEILA)

MUIYAIIUTT 1GB LPDDR2

3995UN17N52918 ARM GNU/Linux wag Windows 10 loT éﬂqmﬁzﬂwum
2510 microUsB dmiuumassnglal 2.5 wosd

NOINDLEOSIUA 10/100 §1UIU 1 Wosn

(%
[

II903RL0/4F89 HDMI 99124 1 Wase

Qe

TIneInle/ldes RCA 91U9U 1 989
Wosm USB 2.0 91U2U 2 989

WU GPIO 911U 40 Wi
FUanona

{si0 DS|

YOUAIUNITA MicroSD

YUIA: 85 x 56 x 17 UadLuns

38
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2.13.7 The SparkFun RTK Surveyor

SparkFun RTK Surveyor 1ushsudityayias GNSS fildaudredndunisna
FunsszduiguRiuns mangdmiunisdsm gunsaifislsunsulismihdfannsald
AMSUNSTUTSHILTR n131n1e MsRnauningay wazueundindudug fueuduriowi
IgdaLau RTK Surveyor Ssanunsalfifuanilswlidnde iesneaing taieadisa RTK
aeafhfanunsaldadieseuu RTK Aifleuwiugilunsyadiumiusuiuend 14 fadwns.
3deusie Bluetooth® Tughsinu ESP32 WROOM ¥ilwildfanansald RTK Surveyor A
waUndindu Gls Mdenlduulnsdnwindousiudn wunmesludvaglildanunaaunle
wdddalus wasdhiuldfusunmeduu USB il

RTK Surveyor vs1usaufiugensuas GIS yialudmsu Android wag i0S
52399 SW Maps Android / iOS, Field Genius, SurvPC, Survey Master, Vespucci, QGIS,

QField uazwandws GIS ln q Ai50e5u NMEA #1u Bluetooth

‘gﬂﬁ 2.24 The SparkFun RTK Surveyor
gunsaifanunseldlaludlnun:
1. MIIALIEL GNSS (Ausug ~ 30 @a.) : Tulvuasiuvis aunsalas
Sudyad L1/L2 mmmmmﬁﬁ;ﬂ%’é’mﬁaﬂﬁ wagiFudaey1ad GNSS AsnInasRzlvian
a¥AA/AB3TAKAANGIMIEANLINE UM 300 daTIUNS.
2. NMFINFIMAUL GNSS e RTK (Aaskaiugn 1.4 931.) - Tuluunnneng

[

fuviae RTK gunsalagSudyaias L1/L2 anaemialaztayanisunlyainanniign
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Toyanisuntvanansasulanndaniiefeludaunauilueeulat vienuasningludiniss

A1 RTK Surveyor A5391 2 1uaniiigiu

(%
a o [

3. donilgnu GNSS : hulvunannilgiu gunsalazAndseglusiumisiang
(1w vdandes) uazBudidayanisuiluiumadendeingviedumediin grusnagld
Sufunmheiigesiidernty msnehumisiie RTK ielildnnuudugdusivg 14
adwns

4. @3uies NTRIP @anfignu GNSS : Tulvuni@sviiosaniiigiu NTRIP L@

I
a o

91M1AIEYNAARIlUAUMIANMTENS (WU waen1) aewadavziiuluens wazaunsel

Y
¥

wigeusian1u WiFi iiedstayanisunlulugade NTRIP wialidldaunsadnds Toyanis

(%
v 1

wilwdunsiwenseiiefovsedumesiin grulszamiluidsnieunlunisisaumasiiun
Yosnsuiluduysaliudugunn
RTK Surveyor slangiatdalviunaesdu Yaglvigldannsadouing Serial

Telemetry Nldauirgvetsvsedeningramuedld mnunasilianisuilulunuied

aelused 10 nu. Jldgeanunsaldlnsdniiielvivayanisunluniiugan Bluetooth® 1o (ki

Sndudesddrauingnieuen) [33]

2.13.8 RTL-SDR DONGLE

RTL-SDR Dongle #ia aunsal SDR #s1A19n dnldlunisvigunsalsu
FruyreuinIseuu DVB-T lagaunsaluuu Dongle 14 Chipset RTL2832U siemannisiin
Tdyasnushnnedaaiadoya 1/0 Inunsuinligunsaisudyaaiissuu DVB-T nanewlu

wideband software defined radio 1ng RTL-SDR Dongle [34]

sUl 2.25 RTL-SDR Dongle
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N1399NLUUKAZNITIANIUI Y TINUS

3.1 A159BNLUUAMNSINTATIUY

Tassnuildavintulaednguszasd WleaieszuURnmLLaE TIBNUAN T
9IMALUUUIANMSME LoRa WAy GPS #4M15viautedssuufnauuasseauanm
omatiUsznaulusie 3 dnuszneundn Toun @uves End Devices d@nwes Gateway
d11v8s Monitoring System lagues End Devices deiliguigasingamniiuaziouwasin
avutuvhmsdstoyalneliluga LoRa s1uarudl 900-931 wingdsnd TUfl Gateway T
Gateway awvhwthiysunislagiunazdstoyaiildiumnen End  Devices 1Ud
@Snedguteoyaiiuaierns  LTE  antuasdinsussinanatoyauasiannauumti

I3 ¢ v 1 ° Y A a vy
L?Uiﬁ?}@]ﬁua;ﬂaummmuﬂﬂmwamGmJLLazquu@mmwmaﬂmﬂuaﬂﬂ

[ 4 i
f’ | Web Application ~7+ Cloud o™ gl
B S B o e e 1B Cam X |
E Temp & Humid | _| | Lora ) P AARIA oo NN ey =R =1 b s o i P |
Sensors Ay Module | ! | ™ Lop WAL ;o:ne ( \
PR LA T e Y, 4 Database «— API Router [¢—( Internet
< C8 0 D B 210 N o 7
- Wk - N
IPPAE = s e ST A = 17~ o .
. ! | Lora Module }*‘ MCU 5—*! LTE Module | :
R ) Sk 0.0 N NP I =ty e =SS £ Al [ L rr E ( )
! | Temp & Humid Lora : LTE :
{ [ Sensors. H e H MPEU,‘E,} | i’/
: Do : i | GPSModule ;
W o Base Station

U 3.1 uﬁaﬂlmaumimaﬁzuuammuLLazﬁwmuamwLmé’amwugimwmﬁé’w LoRa
WAy GPS dmsunisuudanesal

Tunansiine 2/2566 dwwes End Devices fvimihiliAudeyaiildan
ponuuUSaneiTy  uarldilbuedddlunsdeioyannsuees  andudsteyaluds
Gateway \flosaunindeyadildainuuudians  ieldlulunsinsziuazaanisalite
Anmuuazeuauamnwwassruadld Wy asvdeugamgiuazeutuvesiudlug

ADUWIULUBSUNSO LUV RTAUTTYNAAUA laRE s iiUTEanEA N
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3.2 nMseanuuuludiuvasgunsainieils End Devices

3.2.1 N1598NUUY waza¥1euuuae9slugiuvesgunsainieils END
DEVICES

N13ANYI PBNLUY kazda3199UNIainels End Devices Fausznaulusneg
U83A ESP32 39uf1U LoRa Module 81uAMud 923 Luneidsnd nisuviaguiwas AHT10
12C iminguniiuaradnudy veaniAds wazdl Diode LED MUaAIAI@N1UEABUAY

wazJunATYINVNg Reset NMSYINATU KARAIAIFUN 3.2

gl

p &N [ Teen) AT ™
@008 [3150] ono G

'gﬂﬁ 3.2 kUUD18993995 End Devices

AN5199 3.1 NSKIBUFRBUDSA ESP32 S7ufU a5 AHT10

ESP32 AHT10 12C
3.3V Vin
GND GND
D21 SDA
D22 SCL
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L4

INENTNIN 3.1 wanensieNsievedluga LoRa luguanud 923 wnzidsnd
FAULesA ESP32 uaviauwes AHT10 Fuwuwes AHTL0 Juwuwesingumgiuas

anuausulid eenwuuilidivunadn doansiu MCU wuu 12C Tadeldlnides 1.8-6v

M9197 3.2 MSFeurauadn ESP32 S2uffu LoRa Module SX1276

ESP32 SX1276 Pins
GND GND
3.3V VCC
D5 NSS
D18 SCK
D19 MISO
D23 MOSI

M9197 3.3 Nsideureuadn ESP32 1y Diode LED

ESP32 Diode LED
D26 U +
GND U0 -

AIINT 3.4 NSITeNRBUDSA ESP32 S1UAU Battery

ESP32 Diode LED
Vin NULRAY 3
GND TG R

D33 NULAY 2
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1. LWaURBUDIA ESP32 93ufU LoRa Module Tugnumnud 923 wnedsnd

WAAIRagU 3.3

LoRa module

\

ik
-,m

_ it TR hy
JUN 3.3 UasA ESP32 saufiu LoRa Module Tuguadnud 923 wnetgsnd

2. WeyinmsinuaYIn1sitoNneisuees AHT10 12C wag Diode LED wagan
~ 1 o s ¥ s o v Y o !
ﬂ'ﬁLGUEJ?,JGIEJIZJ@a LoRa nuuasn ESP32 LAITULTBIITVIINITIUVBLAINNUUUINADILATEN

sodayan1u LoRa Tuguaud 923 wnutgsed lagn1ssumazuansnagui 3.4
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Antenna AHT10 12C

Diode LED

Push button switch
LoRa module

o
JUT 3.4 Innsieusalyulges AHT10 12C uag Diode LED ynmssutayaanniuuinaas

wazdssiadayaniy LoRa Tughumnud 923 winzidsnd

5 naesgunsal End Device dausenaugunsalviaviunainges



a6

3.2.2 n1seanuuulusunsudmivdedn waziiuAanwueasiisluga

LoRa Tugnuaanun 923 wneidsad

Tuduihmafumnsusesuazddludilugs  Lora Tughuanwd 923
wnedsnd lnensviiauvedluga LoRa anunsadeayaannauwesiussezmslnawuuls
a1 A3luga LoRa darwannsaduliiaiuuasidsiiniuanud 923 wnsidsnd dady
anudfildsunseniuliannsalinuldlegbifemwooyan  Tnslusunsudmiuiiuen

Toyaannwulges AHT10 dmsuingaumiihazadnudu wananiagun 3.6

AAUAYINSTIROUA DY UL S

AHT 10 WazANRUA
MMTeusaluna LoRa fiu
ESP32 wastlanistaenu

Surnaumiinay ANNTUAN
WS AHT 10

Lﬁuﬁwmm%mqummﬁh
3ULUU JSON

dayavouarl LoRa UuARY
ANLA 923 MHz

TswUs startTime = millis()




ar

Millis() — startTime

< Timeout

lailesu

sosum

il

LoRa Configuration
Tsianils

ASIFEDUIN

LoRa Configuration 1A LoRa Configuration

AGSUNTIA9 ALY 1N UNALAY

3okl

Sleep Wuszggnamuiimnun

A

End
JUN 3.6 wnudansvihanuvedusunsudmiuiu wazifiuAmannwugesimeluga LoRa 81u

AUA 923 Wneidsnd fuvesa ESP32 wieuruiudeyaluuiuy JSON
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3.3 nseanuuuludiuvasgunsainigids GATEWAY
3.3.1 N1398NUUY wazaSaUUsesTudIuvasgUnsainieils GATEWAY

= 1% o [ <@ 1Y . =& a 3
nsenyavaialusunsudmsuinuateyamn End Devices @alinsinsa

WS ingumaiuasAuTy warimsdsdayanlasiusiuinlufigunsal Gateway H1u
52UV LoRa Wugueud 923 wnzidsed lnefaunsal Gateway 9evinsivuAtgumgl

AT WazAAR GPS Liedslayaniavuny Database H1UM4 Internet

v

LT

JUN 3.7 LUU319097935 Gateway
lusggznafiiiuin vimmaasaiiluga GPS NEO 6M uazluga LoRa g1u

Al 923 Wnedsnd Whsamiuuesa ESP32 Lilyso T-SIM7670E iadunissuandiléun

o

fueuned GPS ANATIN

o

971n8l9d9 End Device kagyinn1ssuan
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a3197 3.5 msideusiouasn ESP32 Lilygo T-SIM7670E wfuluga GPS-

NEO-6M
ESP32 Lilygo T-SIM7670E GPS-NEO-6M
3.3V VCC
GND GND
33 Rx
32 Tx

911597 35 LLamﬂﬂiL%amm%ﬂmg}a GPS-NEO-6M sufiuuasa ESP32
Lilygo T-SIM7670E waziananieuun 25 * 25 fiadwns wieldlunissuadyains GPS

NATYY

asndl 3.6 msdeusoussn ESP32 Lilyso T-SIM7670E $aufu LoRa
Module SX1276

ESP32 Lilygo T-SIM7670E SX1276 Pins
GND GND
3.3V VCC
D15 NSS
D18 SCK
D19 MISO
D23 MOSI

IMNENTNN 3.6 UAAINSITRNABYBIUEIA ESP32 Lilygo saufiuluna LoRa

g1UAUD 923 LUNLLTIAG
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1. \Jeusouasn ESP32 Lilygo $aufu LoRa Module lughueud 923

wnz1dsnd wazluga GPS NEO 6M uamafaguil 3.8

LoRa module

UDIA ESP32

GPS NEO 6M

U 3.8 UBsA ESP32 Lilygo 33ufiU LoRa Module Wag GPS Module

(%
Y

2. 1aUnsalnamangaguil 6 11UsenaUaInaes WanInagun 3.9

o

PINUADINAD

3.9 naesgUnsal Gateway nasUsznaugunsel
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3.3.2 n1seanuuulusunsudniuiudayaain End Devices udayaain
GPS MODULE uazdsdiayaiu DATABASE

Tunseenuuu Gateway dimsideulusunsulaediddsnisyinausedl Sudy
frensdn Serial ileidousauazdoansiu module #ne wazvinsdeusefudumesiin
fonfiviin1ssuen LoRa Parameter Taifigndsan aindussuufiagsosudoyaiidunanils
End Device Lﬁ@iﬁ%U%@%szU%zﬁﬂmialflﬂlﬁ LoRa configuration Twinauluds End
Device uagvinsmeumidadagdu m'amsz‘umsﬁnm%’a;ﬂamﬂnﬂ%umaumﬁmﬁmLLas
dsluds  Database L‘ﬁlaLﬁU“a}agaﬁiEﬂU %’jumaumiﬁwmuﬁgmmﬁgﬂLLamﬂugﬂwaaa
flowchart muawauans Ineazuadudiuie setup waz loop sl

3.3.2.1 wnufauansunoumsiauesiUsunsudmsusumuasi

Aanuesmelina LoRa Tudiuves Setup

START

\Un Serial lﬂ‘ﬁamiﬁu Serial Monitor 738 Baud Rate 115200
in Seriall Vilddeansiu 7670E fe Baud Rate 115200 wadl Pin Tx 26, Pin Rx 27
10 Serial2 Pilddeansiiu Neo-6M ¢he Baud Rate 9600 wazl Pin Tx 33,Pin Rx 32

A998V

1 LoRa Parameter Wy o z ) :
LildgnAmun fuuAA" LoRa Pareameter #1499

faquiugnivug } 9. W 4
guen Default ifwualiudn

GRIGITE:P)

ol

gnriualiuds

Wanslde LoRa Module Tngil
msldaaregauiitnug




UangA
LoRa Parameter §i139)
99NY Serial Monitor

Wasldens SIM7670E

\eusiary Intemet
51U 4G LTE

n519deU
TWouse

- ' 1o &
Woureladse

Intemet
Leiv3oly

Wausiodi5a

3 HTTP GET lUffa API Gateway
Lﬁa@ LoRa Parameter §i139)
figniuunanile server

lild5a
(status # 200)

AEU

1>5 Ty

violal

Tnisdsdnsa

el

Y «
GaleR]
(status = 200)

i=i+1

1#n JSON Response 7ilé
TUsAweqeenunAuiluiuls

liidse

o g
duSavseld

i Default TunuarlfufwUslm
(Fodufudy e WU efreq, etxpower,...)
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U

7

thanluduusismaluAul3lushuusi
(ToTuiume e 1wy efreq, etxpower,...)

4

TWshus startTime = millis();

Millis() — startTime
< Timeout
viseld

Pl AN
Latitude,

laiae

Longitude

199

\iuen Latitude, Longitude yiaam 10 A
14l array uéa
thend 5 TiulSlusauds LatLon

Tshuus setupTime = millis();

END

luga LoRa Tudiuves Setup

53

3.10 WHUNILAAITUADUNITIINNUYIUTWASUAMSUSUALAZLAUANIIINSULL DS A2E
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3.3.2.2 HUNILAAITUNDUNITVINIUVDINUTHASUAINTUSUAT WAy
<@ 1 & Y I
AuAneugesaieluga LoRa Tudiuvas loop

START

Twiuus Waitingtime = millis();

ASIEOUI

Iy
il LoRa Packet 11 {D
el !
759U
Joualu Packet iy | @&
Sudusag {7 ’\‘

vi3all

wan W ateYavIIvn
lu LoRa Packet
LAz LEnIAT RSSI

deyaiiliunu
JSON response
UWNZ AR NI




b 4
#5298
71 Waitingtime e
AUNIIIaN Timeout
A o a '
Prvuavsala

o

(1iu Time out )

Tl

(laiAu Time out )
, AU Time out ) )

1% N fanwiiusuou Node Tu
Nodename #ignfvuato1l a5
1 Nodename = [Nodel,Node?2]

FIIEU

grifludayaiilasuund

%aag‘lu Array Nodename

iuandeyariauanlasul iy
Array ufiazaIuUT L9
Nodename,temp,humid,...

Tishuus Node fignriaviualiug
usndu Node = node + 1

19 ATIIAOUY 13

MIIAFOUFIAN

Tusnuus LatLon i
udmsolal

node = N sl

A1 Parameter #9907

\euseng 1y Cellid, MNC, MCC

A
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maumisdagtuuag
WualAlusiwys Lat,Lon

56

WAwmiatandaguuageds HTTP POST luit Server
v83 APl Wiomsuntanifigaililuiuds LatLon

111A1 Nodenamelil, templi], humilil, Lat, Lon
11499 Payload Wazyiin1sas HTTP POST
U8 API Gateway

WaeuA1 LoRa parameter #N9°u99
Gateway AUAT Efreq, esyncword, ...

T endTime = millis()

lLag Duration = endTime — waitingtime + setuptime

Falvindudunaimuismualivinaunie duration

END

l=i+1

JUT 3.11 wrudauansdunaun1sinauvedlusunsudmsuiua wasinuanwugesme

lu9a LoRa ludiuvas loop
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3.4 N152INKUUNITNI9IUVDIEIS Server
3.4.1 NM15PRNULUUNATES1aEdUNIN s iaudaserinslannteuaniu Server

degld (client) PegnIavienieuen (outside realm) faanisieusionu
wseenegly (inside realm) avspasudwanglddedoyaluds DDNS (Dynamic Domain
Name System) Server Walasudaya DDNS Server agviniswlaselauiiyldlunl
& A I3 < | Y ] 1% ¢ A v = s 13
Juied IP veusumes nndusdioyadaluliisunes Wedeyauniausunes isunesay
vinsudasiiey P uazwesaliduiiog IP uasnasnniglun1umsaves Port Forwarding
Table #latmualidawmin  nsnsvvhibiiieunsaiiednelueietnsaunsafnseniu

4 A va s s o %

aunsalneuenaseeldlagliiiey 1P uazwesaiisinesimuall lagnmsiuvesszuy

WagAN319 Port forwarding wandliniugud 3.12

( Outside Realm ) v s (Inside Realm )

r Rasberry Pi 3(192.168.1,30)
(m,) (HbllclP) ' (Private 1P) m
o X3 . miain | P J {4
Horme Routes L @ e
1 AP| Gatewary MariaD8 phpMpadmin

'Wr\\ml rM {Part 5000) (Port 3306) (Port £0)

Port forwarding tatle

Cutside Realm Inside Realm Application

171xx.%0.0:8080 192.168.1.30:80 phpMyAdmin
171 0cB022 192.168.1.30:22 Rasptorry Pi 3 ramote

171000, 068050 192,168.1.30:5000 AP| Gattewdy

E‘U 3 12 Lﬁu‘ﬂ’]ﬂﬂWSLGU’EJ‘J,JM@i“%’)’]ﬂiﬁﬂﬂ’]‘&)ﬂ@ﬂﬂ‘u Server Lay $1974 Port forwarding
UU Router

3.4.2 NM399NKULLAZE31 Database dmsunisiiudayanieg

a

Tunsifiudeyarne q Wy gamind, uiy, wegshumismsasiign (atitude)
uazaasdgn (ongitude) sndudeddsruugudeyanie Database lnglufithsasld
MariaDB %alﬁﬁﬂwsamﬁqaguu Raspberry Pi 3 i1aunsald@1ds CLI (command line
interface) lumsdnnissingg leudnmslddds cUl erafimnududounazdeenn audly
Jayil 1573914 phpMyAdmin Fadulusunsudnmisgrudeyauuy GUI (graphical user
interface) unun1sldFds CLI Tae phpMyAdmin wdglisaunsadanisgiudeya

MariaDB laag19dnenneazasningsdu



st

O O

gﬂﬁ 3.14 M54 phpMyAdmin Lﬁavﬁwﬁﬁagaw Databas

Databases

i Create database

Database
default

information_schema

mysq

performance_schema

Project

User
O usert
[ user2
[ user3

Total: 9

utf@mb4_general_ci

Collation

utf8mb4_general_ci
utf8 _general ci
utf8mb4_general _ci

utf8 general_ci

utf8mb4_general ci
utf8mb4_general ci
utf8mb4_general_ci
utf8mb4_general ci

utf8mb4_general_ci

13 N5 CLI (command line interface) Lﬁ@LG&’Jjﬁﬁaiﬂauu Database

Check privileges
Check privileges
ck privileges
ck privileges

heck privileges
Check privileges
Check privileges
Check privileges

Check privileges
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3.4.3 nMsPRNUUULAzds1e AP alilddnn1siu Database wag Gateway

lumsinsouazdnn1stoyas1es Uu Database #38M153ANTSAUAIANN|UY

Gateway Hu UNATI919vnTeqldle 1993910 Database %30 Gateway 813f70d71n
U199819 WU M lUeIadesRIunIsnIvdeuansneu  veedReululunsldenu
1 =< o I £ 1% dﬁ;' P Yo v ¥ o w 1 gj d'dy v
1199819 191399 1dudesadns AP Bunielilddnnisiudedidawmaniu Tuntisnayld
Python wag Flask @adu framework web development Ing APl fils1asn9azaaelemis
AUN0IANSAUTEINARNE 9 AdNaIlaeesdEMnLazBNINEsTY 151@mnsald URI
(Uniform Resource Identifier) siufiulsiay  endpoint 989 APl oA LdUN1S#e 9 AU

v A Ay v =t ! \ aaa v o &
%a;&amam%ma&mﬂ@ YILLPAY endpomt ﬁ]%m?ﬁﬂqﬂfﬁ\‘i’]u@\‘iu
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3.4.3.1 msUuiindeyavesusiag Node

1% API Endpoint: /api/data tag HTTP Method: POST Lﬁadq%’agamﬂ Node
dhdszuilneideyaiiandusd
nodename: Jauas Node ﬁdﬁaga
temperature: 9 (peFvaLTYa)
humidity: AATuUdUE (%)
latitude: ag@gn (o961)
longitude: aB333n (03711)
speed: A3 (Alawnsaadalug)
ebatlvl: s¥AuRURAEITaY Node (%)
gbatlvl; SETULUMLADSTDT Gateway (%)
wardifhegnamdinisdeave POST http://rung.ddns.net:8050/api/data Content-Type:
application/json {"nodename":"Node1","temperature":25.5,"humidity":60,"atitude":
13.75,"longitude":100.48,"speed":0,"ebatlvl":75,"gbatlvl":90}

wazdvndSIvriivennuneundul "Data inserted successfully’ wiauan1ug 200 OK

JUN 3.15 msduiindeyaveusiaz Node
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3.4.3.2 nM3fstoyadan

14 API Endpoint: /api/latest wag HTTP Method: GET Liledsteyaanani
Tuiinli msneundu: ssuvlshudeyadngn 1 senstuguuuy JSON Usenaumedays
flavuenes Node fidstoyaunanan laeddognsnimounduded (Time''2024-0-16
17:38:50","Nodename":"Node1","Temperature":25.5,"Humidity":60,"Latitude":13.75,"Lo
ngitude":100.48,"Speed":0,"Node Battery":75,"Gateway Battery":90} NSoUADIUE 200
OK

JUN 3.16 Mshstoyadngn
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3.4.3.3 MsuansAINsAImUAA1 YUY

14 APl Endpoint: /api/showconfig wag HTTP Method: GET ifieferins
MvuaA Uagiuvesssuy MIveunay:  seuvagAuteyanisimuaAdagiuluguwuy
JSON Usznaudnemsifiwedsneg il Frequency: mmﬁiumida%’azﬂa (e MHz),
Syncword: fn Syncword fildlunisdsdeya, Tx interval: szzvinswasnisdsdeyausiaz
p%a (mirwundl), Tx_power: madlunisdeoya (Mg dBm) Tnefisheginismoundudiil

{"Frequency":923,"Syncword":242,"Tx_interval":3,"Tx_power":20,"id":1} NSauAn Y 200

JUT 3.17 nswansAmsimuaedagtu
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3.4.3.4 NTAIAINITAIAUAAT AL

4 API Endpoint: /api/sendconfig uag HTTP Method: POST ifiedednns
MvuaAttslingsyuy Imaﬁ%’agaﬁﬁmﬂuﬁaﬁ syncword: A1 Syncword T, txPower:
Masdeloyalml (e dBm), freq; mmﬁiumiﬁﬁagaim' (M MHz), interval:
srovhsrasnsddoyausazady  (mheud)  waelidegnsdsnisesedsd  "POST
http://rung.ddns.net:8050/api/sendconfig Content-Type: application/json {"syncword
":245 "txPower":23,"freq":930, "interval":4}" Lardndieasiteauneundull "Data

inserted successfully” wiauanuy 200 OK

JUN 3.18 msdsrnIsmvuasilngl
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3.4.3.5 nMsfstayanvuiiniuil

19 API Endpoint: /api/show/today tag HTTP Method: GET L‘ﬁaﬁﬁa;ﬂa
fomeditudinlilutud  mameundu:  sruvasAudeyaiituiinlilutudimaeluguuuy
JSON fus1enns Tnsusiazsrenisuszneusedoyaues Gateway favan Tneiifognans
paUNdUNaE [(Time"'2024-02-16 17:38:50","Nodename":"Node1","Temperature":25.5,
"Humidity":60,"Latitude":13.75,"Longitude":100.48,"Speed":0,"NodeBattery": 75,"Gatewa

y Battery":90}, ... (iwamﬁazﬂaﬁm dmsuiull)] nieuaniuy 200 OK

Hoen aces v API Network

......

JUN 3.19 mMsadeyaivu

2
=~ o A

NNIUU
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3.4.3.6 M3fdeyanauanvunnld

1% APl Endpoint: /api/show wag HTTP Method: GET Lﬁaﬁﬁa;ﬂaﬂy’wmﬁ
Fuiinliluszuu maneundu: ssuvasAuteyaeuaiitufinlfluguiuy JSON S 160
sensagn lnsusarensUssnaudiedeyaves Gateway vnun lasddieginismon
&Sl [('Time""2024-02-16 17:38:50","Nodename":"Node1","Temperature":25.5,
"Humidity":60,"Latitude":13.75,"Longitude":100.48,"Speed":0,"NodeBattery": 75,"Gatewa

y Battery":90}, ... (Buq 159 518N15704a)] Wieuan Uy 200 OK

Home Workspaces AP Network
Mtps:/apirungrung s ¢
https://apl.rungrueng site/apl/show?usersuser!
Hitps/lapl rungrueng. site/apl/show?

Params

2 .-

71 3.20 Msfisteyanavuanduinly

U
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3.4.3.7 MsUa/UakEa1U Node

4 APl Endpoint: /api/activate wag HTTP Method: GET wieidn/Anlden
Node Tneil w15fwes nodename udeves Node figeanisilia/Aanislden wazd
Fre819A&IN155090'GET http://rune.ddns.net:8050/api/activate?nodename=node1"
wazEmndSaariidonnunoundull "nodel has been activated.” wieuan1ug 200 OK

F9 APl Uagldsiuiu QR code ielyildnuianuazainlunisilia/Uausaz Node

5U# 3.21 msa/daldau Node

Scan the QR code to activate or Scan the QR code to activate or

\daﬂ(‘wuh this end d.m.) Qmu.m. this end d-vn('j

Node 4 )
" E
%

Scan the QR code to activate or

Kd«mmm this end dov-(v)

.
Scan the QR code to activate or

\doc:hvu't this end dmu)

5U7 3.22 QR code wadus Node
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3.4.3.8 NM3uARIT18%0 Node ldauey

4 API Endpoint: /api/node wag HTTP Method: GET \fiefsnede Node i

(%

Tdanuegnmualussuy NsmoUndy: seuuIzAusI8¥a Node 7ldarueglusuiuy JSON

Y

Tneilfng19nisnaunausall {"nodenames": ['"Nodel", "Node2", "Node3"]} wiauanue
200 OK

| Network

‘‘‘‘‘‘

JUN 3.23 Msuan3318%8 Node NlFa1ueg
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'
aa o

3.4.3.9 mime%gamwﬁaﬁwwmmumL'eN

1% API Endpoint: /api/date wag HTTP Method: POST Lﬁaﬁﬁa;&aﬁﬁ’uﬁﬂl”i
melutietuiifidinun Seyafisnduded start uflweznanduduvesnsdeya, end:
fufluazinandugnuestndeyalaodiograsdansiose "POST http:/rung.ddns.net:
8050/api/date Content-Type: application/json {"start":"2024-02-10T00:00:00+07:00",
"end"'2024-02-16T18:00:00+07:00") msmeundu: szuvazAudeyanvudinlinielutas
fuiifidmunluzuuuy JSON Tnsusassensusznaudedeyariomn uazasdidegienis
moundussiil{ Time':"2024-02-16 17:38:50","Nodename":"Node 1","Temperature":25.5,
"Humidity":60,"Latitude":13.75,"Longitude":100.48,"Speed™.0,"NodeBattery": 75,"

Gateway Battery":90}, ... (swmssﬁ’ayjaﬁuﬂ melugeSudismun)] wisyaanug 200 OK

Hoen es v AP Network

JUN 3.24 Msuandeyanudeiunnmvuaies
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3.4.3.10 M lEaulunIskILRau

1% API Endpoint: /api/alert/changecon way HTTP Method: POST \oudly
nasimsutafoutammaluszuy ﬁ%’a;gaﬁaﬁ’%ﬂuﬁﬁ Temperature: gaunnil (Mg °C),
Humidity: ANTY (e %), Speed: AMAEY (Mg AI/¥A.), Longitude: a8939A
(M °), Latitude: ag@yn (Miie °), Radius: S@il (Mi3e ny.), NBattery: SERULUALADS
Node (1t %), GBattery: Sefunummes Gateway (e %) neilfetamdnissos
UD "POST http://rung.ddns.net:8050/api/alert/changecon Content-Type:
application/json {"Temperature™: 30, "Humidity": 70, "Speed": 5, "Longitude": 100.5,
"Latitude™ 13.7, "Radius": 50, "NBattery": 20, "GBattery" 80}" wazdINdsasd

UoANUADUNAUT "Data processed successfully” wiauaaug 200 OK

JUN 3.25 nsunlueulunisudaiiou
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3.4.3.11 msuansdeulunisudusieutagiu

19 API Endpoint: /api/alert/con wag HTTP Method: GET \eRanausinig
wdadeourmuaiideefluszuy maneundu: seuvasAuinasimauadioutagiiuimun
TusUuuy JSON Tneilshognensneundusas "{"Temperature":30,"Humidity":70,"Speed"
:5,"Longitude™:100.5,"Latitude":13.7,"Radius":50,"NodeBattery":20,"GatewayBattery":80}"

WEDUADIUL 200 OK

JUN 3.26 nsuanateulunisudussulagiu
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3.4.3.12 MIALDNAFINSUSUNSHILADU

= a A

1% APl Endpoint: /api/addemail way HTTP Method: POST LieLiudiua

dmfusunmaudadion weedmunanuilumssundadiou (Eveams) ddoyafisudussd
email (laidemu): ﬁagﬂi&uaﬁﬁaqmuﬁm, delay: 5¥88LIAMMUNTTNINNITUINADU (MY
Junfl)  Teeddedneddinisdeste  "POST  http://rung.ddns.net:8050/api/addemail
Content-Type: application/json {"email": "example@example.com", "delay": 60 }" gy

sndnsaaridenuneunauil "Email inserted successfully.” nSasaa1ug 200 OK

JUN 3.27 msiiinduadmiuiunisudsieu
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3.4.3.13 NMTAUDNAAINSUSUNITHINFDU

1% API Endpoint: /api/deleteemail wag HTTP Method: POST \ieaudiua
dmfuiunaudadion itoyafisududsd email Buwaiidosnsau Tnedidegnamdsnis
SOND! "POST http://rung.ddns.net:8050/api/deleteemail Content-Type:
application/json {"email": "example@example.com"}" wazindsavzivennuneu

n&udl "Email deleted successfully." wSenaniug 200 OK

JUN 3.28 MsaudladmIuTun1suInAeuy
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3.4.3.14 N1SHAAISIETDLUALATAIIUDIUNITTUNITHILADUN

Avuald

14 APl Endpoint: /api/emails uag HTTP Method: GET iefssedodiua

I3 VY
0% a I

NINUANAIATIIF IS USUNITWANADE  LaZAMUDIUNTITSULIWADY NISNOUNSU: STUUIL
AudayadiuawazauBlunsTuudaieulusuluy JSON lngiifagnanisnaunausall

{"Delay":60,"Emails":["examplel@example.com","example2@example.com"]}

WSBUADIUL 200 OK

JUN 3.29 nsuanisevediakazanudlunisiunisuisiounimunll
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3.4.3.15 maiugldanudlulussuy

14 API Endpoint: /add_user wag HTTP Method: GET Liteasneldaulval
Fuinluszuy  Teefideyandnludsll user: Tovosdldow uasdidogrsmdnisiose
“GET https://api.rungrueng.site/add_user?username=user1&password=password123

&table=user table”Msnaunau: “User added successful” wisuan1ug 200 OK

U7 3.30 maiugldanudnlulussuy
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3.4.3.16 MsBudumnugldanu

19 API Endpoint: /login Wag HTTP Method: POST tilensiaaaudayanisidn
dszuuiignasun Taefideyandnlumail username: Jovasilday, password: sarIUT01
Aldty  wazildegeAdinisiesve POST  https:/apirungrueng.site/login - Content-

Type: application/json {"username": "john doe", "password": "secret123"} N15HBUNAU:

{"id":2,"table":"user1","username":"user1"} @n1uy 200 OK

E‘Uﬁ 3.31 mstuduinugldany
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3.4.3.17 M3paRlduiavn

1% API Endpoint: /api/user tag HTTP Method: GET Lﬁaﬁﬁa;ﬂa username
YOI ITNUNIMUAAING IUTRYALEEfIE19A1dIN15T09U8 “ GET https://api.rungruens.
site/api/user” N1SMBUNGU: T¥UUILAUAT username NanualuszuulugUwuy JSON laed

feg19nsmauNaunall {“userl”,”user2”.” user3”} wSauan1uy 200 OK

Home Workspaces ¥  API Network

OET https://opirungrueng.si &

https://apl.rungrueng.site/apl/user

GET https://apl.rungrueng.site/api/user

UN 3.32 QREONAIGNGIVSTH

CaN
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3.5 n1seanuuuludruvasutindulsd

Tuduilsvginisesnsuumihiulediienisldnunivssdnsnmuas
Asumulumsuanateyadie o laenswenuevgldediadaau  iieliusavldanunse
USuusansaseane 9 ldegsazann  wenanfidiintuentundundielidguassuy

anunsndansteyasny 9 laegrefivsednsam Fdduniseenuuudiuntniulediuazgn

Y

WUIDD NI UTUADUAUARUAIT]

3.5.1 dnguszasaunastvanevasiuled

Tutumeuiialdvhmstmuninguszasduandmnevesiuled
TnefiTgUsvasdeail

. memLaﬁaqmmgﬁLLazﬂawu%umaﬂLwias Node

. LLammwammﬁLLazmm%u

. LARSADTUTLUALADSLAZANUENINILYDIUAEY Node

o LAASAILUNLITBIUAAE Node fu Leazaeian

. LANIANTI Gateway le5ULIWUU Realtime

. anunsagUoyadounadla

. aunsaudlunsiersnsvesusay Node 16

- aunsowdludeulanisudafieuazyeanils

. wiwthmsldvesusasdldeanainiu

e TLANUANNSUNISIATEUU

3.5.2 n1saanwuulaseaiewaznsiinvaaiulad

Tudupaunseenwuulassaiwwesiuled  Auladezuiseandudiudmsu
wansARGe M iuarANTUTRIwIay uaiuledazuaninan1l Gateway l@sunuUY
Sealniaddundestonnny  wennildanihiaueteyagaumgiuazanudulugiuuunsm
Py Y o = Vi & 1% < (3 o !
dialiunwilidunswisuwladadiedu wazaavine Luledagsyysunises Node uu

waudt elvidldauaunsadiladmunises Node ladneau tngluanvingladivianuadin
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ponuwuulagld Figma Fadulusunsueildoanuuuivles wasuanaiuledneanuuy

wlanagy

Dashboard
Node 1 (%  Real time log

Node1 (9%  Nodel (&%)

Live Temperature Graphs

~ Live Humidity Graphs

JUT 3.33 msldenilusunsa Figma dmsunisesnuuuiiules

3.5.3 nasnauIulea

Tudupsuniswmunivled Tngldniwn HTML, CSS way JS wane avld APl 4
asvtunludouiiuan Tee APL Hazvimihiideloyasingg  Adndudmsunisuaniua
< s 9 I § v Ny AN 9 < ¢ A i
Auled msimunduledang AP SUeRfetisanszagiantunisiamiuled Weswnnly
o & v = Y A e v =3 = o ! o I < v =
Tuludoaduulaniivefstoyatiuues Wewinises request s APl Aanunsafsdoyai
sosnsunldaulaluiui lnesioraiiunisivuaiane1ligy 113 request TUEs AP yn
10 3wt elideyailifinnuluiatuign Tnensvihnuvesivledzwisesnidu 7

drunans Al
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3.5.3.1 Login

| K v Ao P A U o ! v
FAUUURUIMNIUAT Username hag Password LW'EJGLGmUﬂ'ﬁEJUEJum'N]Uﬂ@TJL‘U']ﬁ

Y

PUVANVDITTUY

Login

Username

Password

dl ¥ U o U ¥ ! 6
UM 3.34 stuanstisdmsumsidigiivles

3.5.3.2 Admin

diliivihnlumsdanisiuusazgldsiunainmsaiisgldauiaauiigssuy

[
o v

wennldeanunsaiintisdeyavesldusazauld

Welcome to the Admin
Page

Username
Password

Table Name

Logout

Q‘I 4 ! o (% Y v ‘ a
U 3.35 gduanatisnsdmiunisdaniseltvesieniy
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3.5.3.3 Website Navigation Bar
duilagyivthiuansuysineg Agldaunsasenldls lnawywdnidled 5 wy
lown
1) Home

ﬁ' d” 4 ! PN v 1 ! Y (3 1 o/
bBNALILYY %LLamwmmwméﬂsﬁﬂmmuma6] v Auled 1wy wih

2 (v a dy ) I I~ %
VOYANAN NIINQUNHI NTINAINYU AUUY LTURU

D

Admin Home v Past Records ~

Dashboard
Temperature Graphs
Humidity Graphs

Locations

L o
E‘U‘Vl 3.36 E‘ULLamﬂ’]iVl’NWU“UENLMH Home

2) Past Records
Al & v 9 v o a v iy & & &
LlIEJﬂ@ILlIH‘L! f\]%LLﬂ@QMU’]@Wﬂ‘MEﬂ%La@ﬂL']a’]Lillﬁ]'ULLﬁgﬂ‘LJ?j@l ‘i]']ﬂUUL'JUbLGUGH]S
U
U

¥ ¥

anhsidlniunieuansoya v Junaingldnsenin mildeyass

Admin Home - Past Records ~

12/29/2023 12:00 AM O

Dashb ) 12/29/2023 03:00 PM 13

Submit

gﬂﬁ 3.37 JUuanINT5YIN9UYRNLY Past records
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3) Setting

¥
a

A v v on v ) & 1 '
Lllaﬂ@uﬁéu %LLaﬂ\‘i‘Vimmﬂmﬂ‘ﬁmmmﬂivﬂy LLﬁl‘UﬂWimmmﬂﬂJa\‘iLmaz
Node 1#

LoRa Settings

Syncword (0-255):

242

Tx Power (0-20):

dBm

Frequency (900-931):
MHz

Transmission Interval:
minutes

JUN 3.38 Juuaman1svihauvesiy Setting

4) Alert

donaytl agvihmsidldeuluini Alert Aegiiviiendlvigldanunsonse

NSUILFOUAIge e

Alert condition

Temperature (Maximum temperature 1o trigger alert)

Humidity (Maximum humidity to trigger alert):

a0

Speed (Maximum Speed to trigger alert):

100 km
Latitude (Latitude of the destination):

13.783653
Longitude (Longitude of the destination):

100.634/66
Distance (Distance from destination to trigger alert)

Node Battery (Minimum node battery level to tigger alert):
Gateway Battery (Minimum gateway battery level to trigger alert):

d‘ 4 1 o (% o A Y A
UM 3.39 guuanaiisnsdmiunisusuReulunisudaieu




3
L]

Email Settings

Recipient Email:

Delay between Alerts :

60 Sec

List of recipient email

rungteplol@gmail.com

dl 4 1 ] [ a o (% (% Y A
Un 3.40 EULLﬁ@lQWUWWW\‘iﬁWWﬁUﬂ’ﬁLWNgLllﬁﬁ'ﬁ/i'ﬁUﬂ'ﬁﬁUﬂ'ﬁLLﬂ\‘iL(ﬂ@u

dou

oou- J

Click on the map to mark the destination

ayeudms B e )

~Aazed Wl

JUN 3.41 gduanamiisindmsunsidendumislanemsiisesnis

82
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5) Logout

1:4' d” o o 14 i I U
dianayil azvinmsiigldnusenainszuuildeglagtu

Log out

gﬂ‘ﬁ 3.42 sUuanadu Log out

3.5.3.4. Dashboard

TudutlagyinmsiiAgamiiuazauduvedusias Node 1nmALaae wazdd
1 = P o i 1% & i i o a
ALUAABINLTBLAAHANLARZNAR ORI WBNAINTl  usavnaeadaninsaln/dnns
1971 Node Hu9 1ef Buile Node TngnUanisldenu Node tuq azlianansadstoyaluds

gIuteuald wavteniuiet

Y

Dashboard (Last updated at Sun, Jan 7, 2024, 8:27:34 PM) | Only today

Node 1 ) Node 2

$ Temperature  :28.36°C $ Temperature
(] Humidity :56.30 % (] Humidity

Node 3 B s0% Node 4

$ Temperature  :28.65°C s Temperature
o Humidity :57.46 % o Humidity

E‘U‘ﬁl 3.43 sUuanaviti1 Dashboard
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919A131 Dashboard azuanwia1aaafiinsduinndeyaduyn uagzly Only

today azvhlmivlsduanaamsailasuneluiulagiuwiniy Tasdiuwes Dashboard

wag Flowchart nsvinuvasdiutiazgnuanslinugun 3.44-3.48

3
L]

U

i

START

ATIVEBUN
Only Today gnna
ey

Talley

1% endpoint w09 API
Wu /api/show/

1% endpoint a8 API
Wy /api/show/today

&4 GET Request LUy
endpoint V83 API

N509AN9DNUIRTL
weag Node

A

mAafegu)iuay
AMNTUYDIUAaE Node

Update AVRUUAUDIUG

8 Node 1y element id

Y

END

3.040 WHUEILAAITUADUNITIINGIUYDIN1TOUWAA AT LY89 Dashboard
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ic function fetchData() {
let response;
if (today) {
response = await fetch(url + "/api/show/today");
{

response = await fetch(url + "/api/show");

const data = await response.json();

if (Array.isArray(data) && data.length > 0) {
console.log("fetchData successful: Received valid data.");
} else {
console.error("Invalid or empty data received:", data);

}

return data;

gﬂﬁ 3.45 Amdsnsvinaudmsunisusullasu AP Endpoint

(index) Gateway Battery Humidity Latitude Longitude Nodename Speed Temperature

W W NV A WN RS
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y filterDataByNode(data, node) {
data.filter((item) => item.Nodename === node);

1 updateAvg(data, idtemp, idhumi) {
;t temperatures = data.map((item) => item.Tem
't humidity = data.map((item) => item.Humidity);
sumTem = 0O;
let sumHum = 0O;

for (let i = 0; i < temperatures.length; i++) {
sumTem += temperatures[i];

}

const averageTemp = sumTem / temperatures.length;

for (let i = 8; i < humidity.length; i++) {
sumHum += humidity[i];
}

const averageHumidity = sumHum / humidity.length;

console.log( Average Temperature [${ic
console.log( Average Humidity [${idhui

const avgTempElement = document.getElementById(idtemp);
avgTempElement.innerHTML = " : ${averageTemp.toFixed!

const avgHumiElement = document.getElementById(idhumi);
avgHumiElement.innerHTML = " : ${averageHumidity.toFixed(2)} % ;

'
[y

d‘ o o o U v { 1 { o
U 3.47 edansvinnudmiunsestoyaniude Node menade uaz dUian

Dashboard #1141 Element ID

Average Temperature [nodelavgtemp]: 28.18
Average Humidity [nodelavghumi]: 56.30 %
Average Temperature [node2avgtemp]: 28.36
Average Humidity [node2avghumi]: 57.84 %
Average Temperature [node3avgtemp]: 28.65

Average Humidity [node3avghumi]: 57.46 %

Average Temperature [noded4avgtemp]: 28.99
Average Humidity [noded4avghumi]: 57.78 %
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async function fetchDataAndToggle() {
nst response = await fetch(url + "/api/node");
const data = await response.json();
updateCheckbox(data, "Nodel", "nodeltoggle");
updateCheckbox(data, "Node2", "node2toggle");
updateCheckbox(data, "Node3", "node3toggle");
updateCheckbox(data, "Node4", "node4toggle");

function updateCheckbox(data, nodeName, checkboxId) {
const nodeExists = data.nodenames.includes(nodeName);
document.getElementById(checkboxId).checked = nodeExists;
if (nodeExists) {

$( #3${checkboxId}").bootstrapToggle("on");
} else {
$( #${checkboxId} ).bootstrapToggle("off");

function toggleChanged(nodeName, checkboxId) {
console.log(nodeName + " is toggled");
$( #${checkboxId} ) .bootstrapToggle("toggle");
fetch(url + "/api/activate?nodename=" + nodeName);

fetchDataAndToggle();
setInterval(fetchDataAndToggle, 5000);

dl o Q.II o o U U 1
JUN 3.50 Ardsnsvinudwiuniseuiananiugaestu on/off
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3.5.3.5 Gateway real-time log

Tududandundesdonnuiagyimihiuansdoyaiomeiil  Gateway 14
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uansoonifiarussin waedity Clear log Mefuraadioaudonnuiomnaiignuans
ponirlundaadennu & Flowchart uanstunountsvinnuiassunwluduagnuansl’

Sa5U7 3.51-3.55

Y9
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Clear log

SUN 3.51 yduanaivlesludiuves Gateway real-time log
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updatelog(responseData) {
t options = {
hour: "numeric",minute: "numeric",second: "numeric",timeZone: "UTC",

}
responseData.forEach((element) => {
const elementTimestamp = new Date(element.Time).getTime();
const currentTimestamp = currentTime.getTime() + 7 * 60 *
if (elementTimestamp > currentTimestamp) {
filteredData.push(element);
filteredData.reverse();

};

console.log(filteredData);

const messages = filteredData.map((item) => {
const formattedTime = new Date(item.Time).tolLocaleString("en-US", options);
return " [${formattedTime}] Received data from ${item.Nodename} temperature

is ${item.Temperature} °C and humidity is ${item.Humidity}¥% <br>";

) I

const cardTextElement = document.getElementById("realtimelog");

cardTextElement.innerHTML = messages.join("");

dl o U o o U o 1 1
JUN 3.53 Adamsieudmiumsiinainnisuiieuuas Update Anaslundes

YA

async function updategatewaybat(data) {
const latestdata = data[data.length - 1];
const gatewaybatelement = document.getElementById("gatewaybatt");
var gatewaybat = latestdata["Gateway Battery"];
if (gatewaybat < 0) {
gatewaybatelement.innerText = "Charging";
} else {
gatewaybatelement.innerText gatewaybat + "%";

A o o o & 0, o i e v )
E‘U‘Vl 3.54 ANdINISNINIUEINIUNITUIAN battery 210 array AIFANIYUN Update ANaghu

NA9IYaAINY

document.getElementById("clearLogBtn").addEventListener("click", function() {
filteredData = [];
currentTime = new Date();

const cardTextElement = document'getElementBYId("Pealtimelog“);
cardTextElement.innerHTML = "";

= o & o o o | o > 7
UM 3.55 Amdsmsiaudmiunissenisnatu Clear log titeaudaninasisvin
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3.5.3.6 Temperature and Humidity Graphs
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let slider = document.getElementById("myRange");
let sliderHumi = document.getElementById("myRangehumi");
r = slider.value;
rH = sliderHumi.value;
slider.oninput = function () {
= this.value;
var output = document.getElementById("sliderValue");
console.log(output.innerHTML);
output.innerText = r;

b

sliderHumi.oninput = function () {
rH = this.value;
var output = document.getElementById("sliderValuehumi");
console.log(output.innerHTML);
output.innerText = rH;

¥;

const temperatureChart = new Chart(document.getElementById(canvasId), config);
const humidityChart = new Chart(document.getElementById(canvasId), config);

gﬂﬁ 3.59 AmasdvsunIsAeAnann Slider wag @319ns1m

3.5.3.7 Location
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n drawmap(data) {

latitudes = mapDataValues(data, "Latitude").slice(-20);
longitudes = mapDataValues(data, "Longitude").slice(-20);
sum = 0;

for (let i = 8; i < latitudes.length; i++) {
sum += latitudes[i];

}

const averagelat = (sum / latitudes.length).toFixed(6);
sum = 0O;

for (let i = 0; i < longitudes. 1 h; i++) {
sum += longitudes[i];

2

const averagelon = (sum / longitudes.length).toFixed(6);

map = L.map("map").setView([averagelat, averagelon], 20);
L.tileLayer("https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png").addTo(map);

for (var i = 0; i < latitudes.length; i++) {
if (latitudes[i] !== null && longitudes[i] !== null) {
var marker = L.marker([latitudes[i], longitudes[il]).addTo(map);
marker.bindPopup( Location ${i + 1} ).openPopup();

dl 1 £ o I
JUN 3.62 Uuansnaosdeaiiuiues Gateway
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3.6.2 AN MBS RS AR (Single-board computer)

[
&

Tud3eyaiinustl finvindenld raspberry pi3 \luneuitunesuesanes lng
T Jusuda Server dwsumsld APl uaziiudaya Database dmsunisldau

3.6.3 Tugassudunlenin GPS uazaunsalinszaznig

TuuSainusil ganvindentdlugassysumiafinn GPS 31 GPS-NEO-6M-
001 Weusiefiuuesalulasmaulnsames ESP32 Lilygo T-SIM7670E Lilassysunisuadsy
Gateway WionAutudsly SparkFun RTK Surveyor Tun1sinszezynslunsnadau

3.6.4 Tupadwsulddauazfudayaniu LoRa

TulSyanimusi  fanidenldlugadmiuldduariudoyaiu LoRa fu
SX1276 gmumud 900-931 wnzdsadidensereiuueialilasaeulnsaaes ESP32
Lilygo T-SIM7670E wazuasalulasmeulnsaiaas ESP 32 Lﬁadﬂsﬁagamﬁ’uiwiwwa%ﬂ
lulaspoulnsaiaes

3.6.5 lugadmsuinguniLazANTy

[
fal Yo o

TuuSyainusil g§3nvindenld AHT10 Digital Temperature and Humidity
Sensor lun1singamgll Tneiweudeiuuesalulasroulnsames ESP 32 wazdinisiuds
Toyawuy 12C seniweialilasreulnsaaeifivlugadmsuinaamgiiuasainuiy el

JEGRREIVRR

Y

el

3.6.6 \A30vlad mTUIndaysy1as LoRa

TuuToarinusil giavingenly RTL-SDR laenissaianainielugiunsesnis
SuuupselouawiNMteudeiuARNNIADTWAWINTIRdYId  LoRa  Waulguf
VAEULAL AN SUUTIENY

3.6.7 WUALADS

TuuSeygtinusd ﬁﬁ@ﬁwﬁaﬂiﬁfj’uummaé 18650 Lithium Battery tiioidu
wrasaelwliiuueinlulasroulnsaees  ESP32  Lilygo  T-SIM7670E  uaguesn
lulasmaulnsaiaes ESP 32 lasusarueinlulasreulnsaaesazinelnselviulugasiie

v
v

ANUAIAUANIL



98

1) vesalulasmeulnsaiaes ESP32 Lilygo T-SIM7670E azdelvisaludsluna
dwsulddaarFutayaniu LoRa warlugassysiumisiiin GPS
2) veinlulasaeulnsaiaes ESP 32 agdnelnseoludmasn LED luga AHT10

waglugadmsulddauazudeyaniu LoRa

o <
3.7 NMFAIANUNENIINAADY

3.7.1 N398NLUUNISNIAABUgUNsalneila END DEVICES
3.7.1.1 MIBBALUUNARBUANISYINNUVBITFUY LORA

LA UNILERITUNDUNITNAADUVDILUSHATY LoRa WRURISUAUAIBNNS
ivuaAluga LoRa SX1276 91ntulaldeuluga LoRa SX1276 Lileluga LoRa SX1276
Ualdouway WWsunsuasidnggy quilasiudnluises 9 aundiReulvasessiu Tugy
TUsunsuagsesudeyadnn End Device ynlasudeya TWsunsuashanmatoyatiy in
. L 4 - £ 2 o Y »
uruAsnlUsLnsvinullksnnImseminAuiuIuasdmuall  TUsunsuazdugn

nsvihuAsansdugui 3.63



START

Set up
Module LoRa SX1276

Walgau
Module LoRa SX1276

99

[>n?

(N=T1UIUA3Y)

psaeuly

JUN 3.63 unudauanstuneun1maaauvedlusingy LoRa

limsadeuly

sefudeyaan

End device t11 LoRa

wansHateyanlasy
471970 End device

i=i+1




100
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Time (s)
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4.1.1.3 7 Spreading Factor (SF) = 7

N 923.101.000 M

E‘U‘ﬁ 4.4 Spreading Factor (SF) = 7

4.1.1.4 9 Spreading Factor (SF) = 8

Any

B 923.101.000 4

—

Hanawth: 120 kHz?

g“d‘ﬁ 4.5 Spreading Factor (SF) = 8
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4.1.1.5 1 Spreading Factor (SF) = 9

AR SUNE

BN 923.101.000 M

—

Dancvncih. 125 ki 2

gﬂﬁ 4.7 Spreading Factor (SF) = 10
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4.1.1.7 Spreading Factor (SF) = 11

923.101.000 »m

5Uf 4.8 Spreading Factor (SF) = 11

4.1.1.8 7 Spreading Factor (SF) = 12

B 923.100.000 M

gﬂﬁ 4.9 Spreading Factor (SF) = 11
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4.1.2 nMsnagaunsaedayaudas Packet NlAsuliiaifennving

4.1.2.1 MINAADULAAINA Log Packet ¥a3umag SF (3 CRQ)

suaev 30 LIRS

aoeds Bupiop-00

v
o

90€-L
80€-L
oie-L
(4308
el
9leL

v
o

8LEL

sieis

soeds Bupsom-00

fiojesoge
UORENUNLLIOBIBL.
10e-L

4

Kiojeloge
UOREDIUNWILIODBBL

60€-L

JUN 4.10 MsnaaeuIuuazdIlayn Log Packet

10014 €

lunsvaaeuilseeenieedf 30 wWaT wasdiiuneniuey 7 JUIINNINAaeY

11 Log Packet

1) A" Spreading Factor = 7 (3 CRC)

SyncWord: F1

Frequency: 923000000
SpreadingFactor: 7 (CRC)
SignalBandwidth: 125000
LoRa Initializing OK!

Test from 20 values
#1 Received packet
#2 Received packet
#3 Received packet
#4 Received packet
#5 Received packet
#6 Received packet
#7 Received packet
#8 Received packet
#9 Received packet
#10 Received packet
#11 Received packet
#12 Received packet
#13 Received packet
#14 Received packet
#15 Received packet
#16 Received packet
#17 Received packet
#18 Received packet
#19 Received packet
#20 Received packet

Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet

' {"NodeName" : "Nodel", "PacketID"
'{"NodeName" : "Nodel", "PacketID":

' {"NodeName' odel", "PacketID":2,"Temperature":

' {"NodeName' ":14,"Temperature":

'{"NodeName 16, "Temperatur:

' {"NodeName'

' {"NodeName" : "Nodel", "PacketID":8

' {"NodeName' odel", "PacketID":10, "Temperature":

'{"NodeName' odel", "PacketID":11, "Temperature
'{"NodeName" : "Nodel", "PacketID":12, "Temperature
'{"NodeName" : "Nodel", "PacketID":13, "Temperature":
' {"NodeNami "Nodel", "PacketID":14, "Temperature":
' {"NodeNam "Nodel", "PacketID":17, "Temperature":
' {"NodeNam "Nodel", "PacketID":27,"Temperature

' {"NodeNami "Nodel", "PacketID":34,"Temperatu
'{"NodeName" : "Nodel", "PacketID":35, "Temperature
*{"NodeNam: "Nodel", "PacketID":37,"Temperature":
' {"NodeNam "Nodel", "PacketID":38, "Temperature

' {"NodeNam: "Nodel","PacketID":41, "Temperature
'{"NodeName" : "Nodel", "PacketID":42, "Temperature":

0, "Temperature":29.11, "Humidity":
1, "Temperature”:29,15, "Humidity"
29.18, "Humidity"

9.32, "Humidity
29.33, "Humidit
29.35, "Humidit

29.61, "Humidity"
29.63, "Humidity"
29.63, "Humidity"

:29.66, "Humidity":

29.67,"Humidity":

:7,"Temperature":29.26, "Humidity":67.21}"
,"Temperature":29.28, "Humidity"
29.3, "Humidity":

:67.18}"
67.15)'
67.17}' with RSSI -97
7.19)}"' with RSSI -98
7.21}" with RSSI -97
29.36, "Humidity":67.24}' with RSSI -97
29.4,"Humidity":67.28}' with RSSI -98
29.53,"Humidity":67.29}' with RSSI -97
29.6,"Humidity":67.22}' with RSSI -98

' with

with
with
with

RSSI
RSSI
RSSI
RSSI
RSSI
RSSI
RSSI
RSSI

with
with
with
with

with RSSI
with RSSI
with RSSI
with RSSI
with RSSI

-98
-97
-97
-97
-97
-97
-97
-97

-98
-97
-97
-98
-97

Y

Ul 4.11 Log vedusias Packet filéisuiiiafian Spreading Factor = 7 (@ CRC)
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2) AINNIINAABUNT Log Packet 1A Spreading Factor =

SyncWord: F1

Frequency: 923000000
SpreadingFactor: 9 (CRC)
SignalBandwidth: 125000
LoRa Initializing OK!
Packet Test from 20 values
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet

#1
#2
#3
#a
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20

Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received

packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet

' {"NodeNam
' {"NodeName
' {"NodeName'

"Nodel",
"Nodel",

“PacketID"
"PacketID

Nodel","PacketID":
Nodel", "PacketID":10, "Temperatur
Nodel", "PacketID"
Nodel",“PacketID"
Nodel","PacketID":13,"Temperature"
Nodel","PacketID":14, "Temperatur:
Nodel","PacketID"
Nodel","PacketID"
Nodel","PacketID":17,"Temperature"
Nodel", "PacketID"
Nodel", "PacketID"

1, "Temperature

3,"Temperature"
4,"Temperature
5,"Temperature"
6, "Temperature"

19, "Temperatur:

0, "Temperature":28.94, "Humidity":68.25}"

2,"Temperature":29.01, "Humidity":68.69}"

:29.09, "Humidity":68.85}

8, "Temperature":29.12, "Humidity"
,"Temperature":
111, "Temperature
112, "Temperature"

115, "Temperature
116, "Temperature":

*:29.24, "Humidity" :68.97}"

120, "Temperature

with
with
with
with
with
with
with
9.11, "Humidity":68.86}' with RSSI -96
8.86}' with RSSI -96
29.14,"Humidity":68.89}' with RSSI -97
29.15,"Humidity":68.9}' with RSSI -97

RSSI
RSSI
RSSI
RSSI
RSSI
RSST
RSSI

-96
-97
-97
-97
-98
-98
-96

8.98, "Humidity":68.54}"

9,03, "Humidity":68.75}"
9.05, "Humidity":68.81}"
9.07, "Humidity":68.84}'

":29.17,"Humidity":68.93}' with RSSI -96

129.19, "Humidity":68.94}" with RSSI -97
129,2,"Humidity":68.99}"' with RSSI -96
9.22,"Humidity":68.96}"' with RSSI -98
with RSSI -99
with RSSI -97
with RSSI -98
with RSSI -99

29.25, "Humidity":68.95}'
129,26, "Humidity":68.99} '
29.29, "Humidity":68.96} '

":29.3,"Humidity":68.93}' with RSSI -96

gﬂ‘ﬁ 4.12 Log vosusas Packet 7ildSuidlefidn Spreading Factor = 9 (@ CRQ)

12 (31 CRQO)

3) 3INNITNAADUNT Log Packet A7 Spreading Factor =

Synchord: F1

Frequency: 923000000
SpreadingFactor: 12 (CRC)
SignalBandwidth: 125000
LoRa Initializing OK!
Packet Test from 20 values
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet

#1
#2
#3
#a
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20

Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received
Received

packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet
packet

odel"
odel”
odel"

Nodel",
Nodel",
", "Packetl

Nodel",
Nodel",
Nodel",
Nodel",

“PacketIl
"PacketI

"PacketID":

“PacketID":
"PacketID":
"PacketID":
“PacketID"

123, "Temperature":

:25, "Temperatur:

21, "Temperature":
22,"Temperature":

24, "Temperatur
26, "Temperature"

27,"Temperatur
28, "Temperatur

131, "Temperature"

9, "Temperature"
0, "Temperature"

2, "Temperature":

29.47,"Humidity":69.2}" with RSSI -97
29.49, "Humidity":69.13}"
29,51, "Humidity":69.08)"
29.53,"Humidity":68.99}"
29.55, "Humidity":68.94}"
29.57,"Humidity":68.85}"

with RSSI -98
with RSSI -97
with RSSI -97
with RSSI -96
with RSSI -97
:68.83}" with RSSI -98

29.61,"Humidity":68.76}' with RSSI -97
29.63,"Humidity":68.73}"' with RSSI -96

129.66, "Humidity":68.73)}' with RSSI -98
129,68, "Humidity":68.72}' with RSSI -96
29.7,"Humidity":68.68)' with RSSI -97

9.73, "Humidity with RSSI -97
9.75, "Humidity": with RSSI -96
:29.77,"Humidity": with RSSI -98
9.79, "Humidity" with RSSI -97
9.81, "Humidity" with RSSI -97
:29.83, "Humidity": with RSSI -98
129,85, "Humidity": with RSSI -97
:29.87,"Humidity":68.59}' with RSSI -98

Y

Ul 4.13 Log 203usiaz Packet filésuiiiafian Spreading Factor = 12 (& CRC)
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1) 21NN1SNAFOUNT Log Packet 91A1 Spreading Factor =

Packet

Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet

SyncWord: F1

Frequency: 923000000
SpreadingFactor: 7
SignalBandwidth: 125000
LoRa Initializing OK!

Test from 20 values

#1 Received packet
#2 Received packet
#3 Received packet
#4 Received packet
#5 Received packet
#6 Received packet
#7 Received packet

#8 Received packet '

#9 Received packet

#10 Received packet
#11 Received packet
#12 Received packet
#13 Received packet
#14 Received packet
#15 Received packet
#16 Received packet
#17 Received packet
#18 Received packet
#19 Received packet
#20 Received packet

"Nodel", (PacketID'
"Nodel", "PacketID'
"Nodel",BPacketID

64,"Temperature":29.52, "Humidity":67.63}' with RSSI -97
70, "Temperature":29.6, "Humidity":67.44}' with RSSI -97
":29.6,"Humidity":67.4}"' with RSSI -96
129,66, "Humidity":67.22}' with RSSI -96
77,"Temperauc":29.67, "Humidity":67.2}' with RSSI -97
78, "Temperature”:29.68<3Humidity":67.17}' with RSSI -97
80, "Temperature":29.7, "Humidity":67.12}' with RSSI -97
81, "Temperature":29.71, "Humidity":67.08}' with RSSI -97
82,"Temperature":29.72,"Humidity":67.07}' with RSSI -97

*{"NodeName 29.73,"Humidity":67.03}' with RSSI -96
' {"NodeName "PacketID":84,"Temperature":29.74, "Humidity":67.04}' with RSSI -97
*{"NodeName "PacketID":85,"Temperature":29.74, "Humidity":67~01}"' with RSSI -98
'{"0Ood%Name" : "Nodel", "PacketID" :86, "Temperature":29.76, "Humidity":67.01}' with RSSI -97

*{"NodeName" : "Node1", "Pack%tID":87, "Temperature":29.76, "Humidity":66.99}"' with RSSI -97
‘"n_ Hd8U+V /@le'y'Y t 76,"Temuerature":29N83L"Numi$)0y"*66.8}' with RSSI -97
'{"NodeName" Nodel","XicketID":99,"Temperature":29,87,"Humidity":66.72}"' with RSSI -97
'{"NodeName" : "Nodel", "PacketID":10@, "Temperature' *:66.68}' with RSSI -97
'{"),45GaoeB\B(odeqf.bPacketID":103, " Temper dure": :66.64}' with RSSI -97
‘{" g ame":"Nodel","Pack/D":1 "Temperature":29.98,#q nc mpi2:76.46}' with RSSI -98
*{"NodeName": "Nodel", "PacketID":112,"Temper™ ture":30,B(idity":VP(21}' with RSSI -97

g‘lﬁf 4.14 Log wedusiay Packet ilg5uiiefien Spreading Factor = 7 (1l CROwINN1S

CRO)

2) NAABUN Log Packet if7 Spreading Factor = 9 (lid

SyncWord: F1

Frequency: 923000000
SpreadingFactor: 9

SignalBandwidth: 125000

LoRa Initializing OK!

Packet

Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet
Packet

Test from 20 values

#1 Received packet
#2 Received packet
#3 Received packet
#4 Received packet
#5 Received packet
#6 Received packet
#7 Received packet
#8 Received packet
#9 Received packet
#10 Received packet
#11 Received packet
#12 Received packet
#13 Received packet
#14 Received packet
#15 Received packet
#16 Received packet
#17 Received packet
#18 Received packet
#19 Received packet
#20 Received packet

Nodel","PacketID"6 4,"Temperature":30.98,"Humidity":64.1}' with RSSI -98
Nodel", "PacketID":90,"Temperature"2;1$"Humidity":64.07}' with RSSI -98
Nodel", "PacketID":91,"Temperature":31.01,"Humidity":64.05}"' with RSSI -97
Nodel","PacketID":92,"Temperature":31.01, "Humidity":64.03}' with RSSI -98
Nodel", "PacketID":94,"Temperature! 3-02,"Hu elity":63.95}' with RSSI -97
Nodel", "PacketID":96,"Temperature”:31.03, " "Humidity":63.76}' with RSSI -98
Nodel","PacketID":97,"Temperature":31.03,"Humidity":63.67}' with RSSI -97
Nodel", "PacketID":98,"Temperature":31.04, " "Humidity":63.58}' with RSSI -97
199, "Temperature":31.03, "Humidity":63.55}' with RSSI -97
00, "Temperature":31.04, "Humidity":63.53}"' with RSSI -97
01, "Temperature"”:31NVS5, "Humidity :63"51}' with RSSI -97
02, "Temperature":31.06, "Humidity":63.49}' with RSSI -98
1103, "Temperature":31.07, "Humidity":63.5}' with RSSI -98
04, "Temperature":31.07, "Humidity":63.51}' with RSSI -98
05, "Temperature”:31.07, "Humidity":63.46}' with RSSI -97
07,"Temperature":31.08, "Humidity":63.41}" with RSSI -97
08, "TemperviWVe" 31.09,"Humidity":63.35}' with RSSI -98
09, "Temperature"”:31"Humidity":63.29}' with RSSI -97
"PacketID":110,"Temperature":31.09, "Humidity":63.24}"' with RSSI -96

gﬂﬁ 4.15 Log voausiaz Packet fildsuidlofien Spreading Factor = 9 (11l CRC)
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3) 91NN1SNAFBUNN Log Packet e Spreading Factor =
12 (laif CRO)

SyncWord: F1

Frequency: 923000000
SpreadingFactor: 12
SignalBandwidth: 125000
LoRa Initializing OK!
RSSI Test from 20 values

Packet #1 Received packet '{"NodeName":"Nodel","PacketID":0,"Temperature":30.13,"Humidity":64.18}' with RSSI -97
Packet #2 Received packet '{"NodeName":'"Nodel","PacketID":1,"Temperature":30.15,"Humidity":64.24}"' with RSSI -96
Packet #3 Received packet '{"NodeName":"Nodel","PacketID":2,"Temperature":30.16,"Humidity":64.31}"' with RSSI -95
Packet #4 Received packet '{"NodeName":"Nodel","PacketID":3,"Temperature":30.21,"Humidity":64.36}' with RSSI -97
Packet #5 Received packet '{"NodeName":"Nodel","PacketID":4,"Temperature":30.23,"Humidity":64.38}' with RSSI -98
Packet #6 Received packet '{"NodeName":" ","PacketID":5, "Temperature":30.24, "Humidity":64.39}"' with RSSI -97
Packet #7 Received packet '{"NodeName ","PacketID":6," ":30,26,"Humidity":64.4}' with RSSI -96
Packet #8 Received packet '{"NodeName ", "PacketID" * ":30.27,"Humidity":64.45}' with RSSI -96
Packet #9 Received packet '{"NodeName": ","PacketID":8, "Temperature":30.29, " "Humidity":64.45}"' with RSSI -97

:8,
","PacketID":9,"Temperature":30.3, "Humidity":64.45}' with RSSI -95

","PacketID":10, "Temperature":30.31, "Humidity":64.44}' with RSSI -97
","PacketID":11, "Temperature":30.33, "Humidity":64.45}' with RSSI -96
","PacketID":12,"Temperature":30.34, "Humidity":64.44}' with RSSI -97

Packet #10 Received packet '{"NodeName":"
Packet #11 Received packet '{"NodeName":"
Packet #12 Received packet '{"NodeName":"
Packet #13 Received packet '{"NodeName":"

Packet #14 Received packet '{"NodeNam PacketID":13, "Temperature":30.36, "Humidity" ' with RSSI -97
Packet #15 Received packet '{"NodeNam ,"PacketID":14,"Temperature":30.37,"Humidity": ' with RSSI -97
Packet #16 Received packet '{"NodeName": ","PacketID":15, "Temperature":30.38, "Humidity": ' with RSSI -97
Packet #17 Received packet '{"NodeName":"| ", "PacketID":16, "Temperature":30,39, "Humidity": }' with RSSI -97
Packet #18 Received packet '{"NodeName":" ","PacketID":17,"Temperature"”:30.4,"Humidity":64.42}"' with RSSI -97
Packet #19 Received packet '{"NodeName":"! ',"PacketID":18, "Temperature":30.42, "Humidity":64.43}"' with RSSI -97

Packet #20 Received packet '{"NodeName":"! ","PacketID":19,"Temperature":30.43, "Humidity":64.44}"' with RSSI -97

sUTl 4.16 Log Te3usay Packet lé§uiilafidn Spreading Factor = 12 (laifl CRC)

Y

NANISVAARUKAZNTIAT IRy ad T UM sdwiniine1y  LoRa  Tagld

Y
a

Spreading Factor (SF) 7, 9 uay 12 visaesnsaniinisld CRC wazlalld CRC sl
A998 4.1 Spreading Factor (SF) 7, 9 ua 12 visaeinsdififinnsld CRC

wazluly CRC

% Packet loss % Packet false
SF

i CRC 4% CRC il CRC 14ifi CRC

7 51.16% 57.14% 0% 60%
9 0% 16.00% 0% 30%
12 0% 0% 0% 0%

SF 7 way SF 9 lnglalld CRC fdmiuwiinifiniiduasnn (60% uay 30%
PNENRU) kaReIINTassag SF 7 wae SF 9 lulnuedlimanegaudmiunisdeloyalaglidl

M3nTIvEeu CRC osaniideyaiigapeninune n1skd CRC Frwand uiuuininide

[

831N (0% W3owiies 6%) luns SF 7 uaz SF 9 lnefdwuuininfigaefiaviniumse

eunin SF 7 Tnglalld CRC Tunsdlves SF 12 walduarlild CRC SUseavsnmafianinglyl

9

fuininidensednme
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mndeyanmadeuianuninilidentd sFo Taeld CRC inssdunisds
Afidmsunisasdeya Lora Tunsdit flesanfussAviningauarliifufinfnidevio
gumeLay wavuonanil SFo eldanlumsdatiosndn SF12 @2 wisnell Spreading
Factor shnd1 SF12 Fsagvilfmsdedeyaiadedudatu dufu sFo edusidond

wigandmiunsdeyalunsdiillagiansamsnnuaissasiiatlunisdetoya

4.1.3 nsnagauaasalunsdedoyaiiudas SF uaz Bandwidth

A < [ PN 1
M5 4.2 ﬂ'ﬁ'ﬂﬂﬂ@Uﬂ’NiﬂLi’ﬂuﬂ'ﬁﬁﬂ‘l@&lﬂﬂﬂLLmag SF

SF 6 7 8
233 ms 404 ms 702 ms
Bandwidth 125 KHz
1.09 Kbps 631 Kbps 362 Kbps
118 ms 202 ms 353 ms
Bandwidth 250 KHz
216 Kbps 1.262 Kbps 722 Kbps

©

4.1.4 Msnagauinszesneninangansunasdedoyald

Sk T :
- x

aee

3 | ousuenw: 400.11 u. (131268 W) i L

v

JUN 4.17 msneaeuinssezmeiilnanganiunazdsdayala

5v8¢luN198989 LoRa 989 End Device iU Gateway yivadaulanuing

spevnNvlageanegfiseey 400 s
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4.1.5 NMsNAFaUAMNLN UG VLT ULIYDS

Mnmnagauiien s InAauuLus s iuarA U s
VU End device wiagfn udhmadnsaliannmeseuinIeuiieuiuamgumniiuas
aruduateiildnedesingien a natwiomdmuemanieu Saadwsiildasgn
LARINLANTIST 4.3

M58 4.3 MILERINaNITadeUANLUtiuE v s uwesTunsTn

gauniuagAINNTUYRY End Device

ARy ALRAY r ) ,
gl AN AIAINAANA ANAINNARTA

Jovos  ompi ATy \ - % y

RER gEN LAADU LAY

End 1N 70 2 % &
. P Ve 3l VA VR Ve o T RS oKl Y 22 PR TN o o g A

device  gunsad  gunsw z

(°O) U (%) (%) (%)

O (%)

Nodel 33.66 67.12 32.90 71.00 -2.31 5.46
Node2 34.05 64.98 34.80 70.00 2.16 7.17
Node3 33.50 64.39 32.90 68.00 -1.82 531

Noded 35.42 72.93 34.00 70.00 -4.18 -4.19




4.2 nMsnagaugunsainiekle Gateway

4.2.1 n1sNAABUSUATT YUY

Gateway

4.2.1.1 NSNA@USU

A1

=1

tNBAAITULL

Foyayeu GPS Liloag

[y

o
un

1) AWNUIARNAIAINTALUIAL ANSIFINTSUAANS

Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude
Latitude

.727083
.727074
.727056
.727054
.727040
.727030
.727027
.727023
13.727003
13.727020
1 13.727027
: 13.727047
: 13.727042
1 13.727042
1 13.727042
: 13.727051
1 13.727042
: 13.727033
: 13.727015
: 13.727004

WCOoONOCWVAWNEO®

Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude
Longitude

LWCONOITWVBAEWNREO

Average of Lat and lon :

13.727036,1

100.776276
100.776283
100.776283
100.776283
100.776291
100.776291
100.776291
100.776291
100.776291
100.776291
: 100.776291
: 100.776291
: 100.776291
: 100.776291
: 100.776291
: 100.776291
1 100.776291
: 100.776283
1 100.776299
: 100.776291

00.776268

U 4.18 siuvinia
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Aidanlan GPS fauwiudn lneAadevesiasign (Latitude) fie
13.727036 uavAaeifgn (Longitude) Aa 100.776268 WNANAUMUIITINAGLAYA

(Latitude) Aa 13.727404 uazA1aedAgn (Longitude) Ao 100.776231 flssozmeitials

D

WINAU 30.89 LUAT FINANULUUEINALABIAUATWNUITIIVDIEDIUNT GPS 91984

2) fuvtiveyseys AugImINTIUManS

—————————————————— All valUeSWime - - ----------i-
Latitude @: 13.726975 Longitude 0: 100.777092
Latitude 1: 13.726983 Longitude 1: 100.777084
Latitude 2: 13.726982 Longitude 2: 100.777084
Latitude 3: 13.726991 Longitude 3: 100.777077
Latitude 4: 13.726997 Longitude 4: 100.777077
Latitude 5: 13.727000 Longitude 5: 100.777077
Latitude 6: 13.727006 Longitude 6: 100.777077
Latitude 7: 13.727004 Longitude 7: 100.777069
Latitude 8: 13.727007 Longitude 8: 100.777069
Latitude 9: 13.727010 Longitude 9: 100.777069

Latitude 10: 13.727014 Longitude 10: 100.777069
Latitude 11: 13.727015 Longitude 11: 100.777069
Latitude 12: 13.727015 Longitude 12: 100.777069
Latitude 13: 13.727003 Longitude 13: 100.777061
Latitude 14: 13.727003 Longitude 14: 100.777054
Latitude 15: 13.727005 Longitude 15: 100.777054
Latitude 16: 13.727007 Longitude 16: 100.777054
Latitude 17: 13.727003 Longitude 17: 100.777054
Latitude 18: 13.727004 Longitude 18: 100.777054
Latitude 19: 13.727007 Longitude 19: 100.777054

Average of Lat and lon : 13.727002,100.777092
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'
I av Al a

ANRNAALAIN GPS fAnuwiug TnuAedsveirlaz@an (Latitude) Ao

Y

13.727002 uazAiaesign (Longitude) Ao 100.77092 ¥sansumisasefianazign

Y

(Latitude) Aa 13.727228 uazA1aeddgn (Longitude) Ao 100.777136 flssozmeitials

D

WINAU 25.39 LURT F90ANULUUE INALABIAUA WAL IUEDIUNT GPS 91984

3) FILAUITRN 12 TU AZIAINTSUAERNS

------------------ All values ==-------------u--
Latitude 0: 13.726901 Longitude 0: 100.772491
Latitude 1: 13.726903 Longitude 1: 100.772491
Latitude 2: 13.726898 Longitude 2: 100.772491
Latitude 3: 13.726899 Longitude 3: 100.772491
Latitude 4: 13.726895 Longitude 4: 100.772484
Latitude 5: 13.726894 Longitude 5: 100.772491
Latitude 6: 13.726859 Longitude 6: 100.772484
Latitude 7: 13.726843 Longitude 7: 100.772476
Latitude 8: 13.726836 Longitude 8: 100.772484
Latitude 9: 13.726832 Longitude 9: 100.772484

Latitude 10: 13.726812 Longitude 10: 100.772476
Latitude 11: 13.726802 Longitude 11: 100.772476
Latitude 12: 13.726788 Longitude 12: 100.772476
Latitude 13: 13.726782 Longitude 13: 100.772476
Latitude 14: 13.726773 Longitude 14: 100.772484
Latitude 15: 13.726770 Longitude 15: 100.772476
Latitude 16: 13.726766 Longitude 16: 100.772476
Latitude 17: 13.726767 Longitude 17: 100.772476
Latitude 18: 13.726768 Longitude 18: 100.772484
Latitude 19: 13.726769 Longitude 19: 100.772484

Average of Lat and lon : 13.726828,100.772476
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| a

ANRNAALAIN GPS fAnuwiug TnuAedsveirlaz@an (Latitude) Ao

Y

13.726828 uavAaedign (Longitude) A 100.772476 ¥sansumisasediAnazign

(Latitude) Aa 13.722295 uazA1aednyn (Longitude) Ao 100.772479 flssozmeitials

WINAU 18.85 LUMT FINANULUUE INALABIAUN WAL IVDEDIUNT GPS 91984

4.2.1.2 MINAEUTUAEYQI GPS Wavinisiadeun

QW0 0-9-89 99 98aveme SO IG o o |
) L GdeNe e il

JUT 4.24 mMsvagausurdayaad GPS Wevinisingeui

Ad . GRS AilasuaAmnausaltauldass  udinenadianuianain
< v gj ¥ o 1 o v a
ANtpU1eAsy laesiuudd GPS amnsaldlunisszysmunusasinnigld anuRanais
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'
= 1

4.2.2 N15NAFaUNI5IUTaNatidaIunaInile End Device

Y
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'

=

JUN 4.25 msnageun1ssuteyafidsnanils End Device

Y

nMINAgeUNSTuTeYaidwnnils End Device lunisnageussuy LoRa la
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4.2.3 nMsnagaunsaedayanannnnsIusulavu Database

php, Admin 7 Servar locathost 1106 » @ Databiaso: Propoct » i fable: Data
onle 3 Browse 4+ Swucwre L] SQOL \ Search B¢ Insent =) Expont s Import = Privilges Operations Triggers

Rocent Favorites
Current saloction s not contain a unique colimn Grid edit. checkbox, EGR. Copy and Dolote foatures are not avalable 4

— & Now
+~ . intermation_schama  Showing rows 0 - 24 (38 total, Quary took 0 0015 sacends )

mysd
#-1 parformance_schema

- Pm:ﬂ Profiing
o New

SELECT * FROM “Data

#1-4 Configuration
+-» Data

¥ Test

2023

i. 2
|
U7l 4.26 Mﬁwéahﬁimaauﬂ1sﬁﬁéuﬁaﬁ%ﬁuﬁﬁ%ﬁmﬂﬁﬁu Database
mavndeunsddeyatiafisiusildiu  Database  nisvadeUTEUY
LoRa lsvhnsmaasunisdsdeyaann End Devices 18 Gateway wazdaiudoyaiilésu
lugrudioya (Database) managevitieduduidoyaaunsndiiuazgniuiinlugiudoa
ogsgnAvsuazanInsnszydeyafigndauaztuiinlilugudeyafuetndls  saudsnns

Jaufivdoyaiiionsuszananavisenisldaudusle

4.3 nrsnagaunisidauduled

Tudwiislavihnisneaaeunsldenuees Website  WitenageuA@unse
warUszaniamvesilendusingg  Anlataubilvdwiudldon Fedsznaulumedlaidy
Wa1eeg WU AshanNateyaniy  Dashboard, n13AsALNeUTUUTINTYINNUYES
gunIniileusie (End device), warn13AsAINISLINFauNIY Alert Manunsausuunlale
museen1svesldanunily Meilgldanansantalsnidumailalagnse uenwioaniidadl
| A & v . Aaa S P Y] v &
dwunluvesiauaszuu (admin) Nilanslunisididaasdanisgldous Namualuszuu g
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5U# 4.28 JULEAINTT Login 6198 Username “user2”
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Dashboard (Last updated at Mon, Feb 26, 2024, 3:41:02 PM) | Dy tledey

Node 1 [ Node 2 g %00 Gateway real-time

log ao

8 Temperature :32.77°C Temperature : 32.77°C

®  Humidity 6093 % ©  Humidity 160.92 %

Node 3 ] Node 4

Temperature : 32.77'C 8  Temperature

©  Humidity 60.92 © Humidity

Temperature Graphs

= 5] T
e e et i O g
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e
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Humidity Graphs
L= o ]
®
N
v
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& =IO
NS o=z, 0 3
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Location

| — |
U7 4.29 JUUAAIMINANG Dashboard 984 userl



Dashboard (Data between Fri, Dec 29, 2023, 2:07:24 PM and Fri, Dec 29, 2023, 2:54:51 PM

Temperature

Humidity

Temperature

Temperature

Humidity

Temperature

Humidity 49.02 ® Humidity

Temperature Graphs
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— T
-
Humidity Graphs
o ara
/ VNN
- *

Location

N
U7 4.30 JULaASULAAIVINGANY Past records Y89 userl
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(

| Log out 1

fungrueng.site says

Submitting Form with the following values:
Syncword: 242 (F2)
Tx Power: 20 d8m
Frequency: 923 MHz
LoRa Settings Transmission Interval: 30 minutes

Syncword (0-255):

Tx Power (0-20):

Frequency (900-931):

Transmission Interval

rungrueng.site says
Submitting Form with the following values:
Temperature: 40 *C
Alert condition Humidity: 80 %
Speed: 100 Km/h
Tempersture (Maximm tem Latitude: 13.783653
ongitude: 100.634766

Node Battery: 50 %
Gateway Battery: 50 %

SUT 4.32 Unansuthaanisitdsuntsiiateulanisudafiounes userl



Dashboard s updated at Mon, Feb 26, 2024, 6:47:08 PM)

Temperature

Humidity

Oréy today

Gateway real-time log

Temperature

Humidity

Temperature Graphs
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_— e e
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U7 4.33 SULARTIAN9 Dashboard ¥@e user2
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User2

Dashboard (oata between Mon. Feb 26, 2024, 515:51 P and Mo, Feb 26, 2024, 6:47:08 PM

Temperature 3 8 Temperature

Humidity

Node 3

8 Temperature 2 ¢ Temperature

Humidity

Temperature Graphs

-
w—
Humidity Graphs
= az
P "
et . -
e /%
- - SR PO -
o~ ——— -—
v -
—

Location

| —— |
U7 4.3¢ JULAALULAAIVENANY Past records ¥8d user2
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rungrueng site says

LoRa Settings

U

ol

Alert condition

List of recipient email

U 4.36 gUuanamidnamsiUasunsiiAReulunsudnnouad user2

U7 4.37 JUuaAINTS Login 98 Username “admin”
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Welcome to the Admin
Page

sUl 4.38 JUuAAIIGNINTTANSE LHvRIgua

4.4 n1snaaauluni1sigaIuasy

mvnaesiviinisifiudioyasieg 9ingunsal End device Bsldun gamgl
Aty Tasdeyavaniignddludy LoRa Gateway wazdnifulugiudeys (Database)
mnuthdeyamaiiuaamaiunsuas  mark  Aumisianadliluunui - Genns
yadouikisoondy 2 anunisalleenanisanveaestaualidagdy Foyatigndnii
Wuugnudeya nsmuansoyagaumgiinrudu uaznsmuansdeyannunds azgnuandly
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4.4.1 nrsnadavluldauasalunisiiuniadagsadnsansisas Tudunig

mail@ivuals

phpMyAdmin
oo e
Recent Favorites

— New
- default

Terrperature (°C)

]

olgo

o

=

T
(W]

4411 %%ﬂu Database

Browse 7 Stucture

= id
o E0 3e Lopy g Usete 513
& Edit 3¢ Copy @ Delete 420
o Edit 3¢ Copy @ Delete 421
a2

7 Edit §é Copy @ Delete
o Edit 3¢ Copy @ Delete 423
Copy @ Delete 424
Copy @ Delete 425
Copy @ Delete 426
 Edit $¢ Copy @ Delete 427
7 Edit $é Copy @ Delete 428
& Edit i Copy (@ Delete 429
& Edit 3i Copy @ Delete 430
7 Edit $E Copy/ @ Detete 431
o Edt §iCopy @ Delets 432
o Edit B¢ Copy @ Delete 433
o Edit 3¢ Copy @ Delete 434
7 Edit 3¢ Copy @ Delete 435
 Edit §é Copy @ Delete 435
o Edit 3¢ Copy @ Dolgta 437
7 Edit 3¢ Copy. @ Delete 433
PEdt 3i Copy @ Dekie 439

o Edit 3i Copy @ Delete 440
7 Edit 3&Copy @ Delete 441
P Edit $é Copy @ Dolete 442
o Edit $¢ Copy @ Delote 43,
o Edit 3iCopy @ Delete 444
o Edit 34 Copy. @ Dsiste 445
& Edit §i Copy @ Delets 446
o Edit #¢ Copy @ Delete 447
o Edit §¢ Copy @ Deleta 443
R

& sau

4 Search 3¢ Inset & Expot @ Import = Privileges J* Operations 3% Triggers
Time Nodename Temperature Humidity Speed  Latitude Longitude Node Battery Gateway Battery
ZANELS 1SS 1 Noves Sioy b3l U iStzioas 10 Iaa%r i wos
2024-02-29 17:39:17 Node3 9 6285 0 13727643 100.748497 79.12 9085
2024-02-29 17:39:23 Noded 39 6268 0 13727643 100.748497 7912 9085
2024-02-29 17 4244 Nodel 3206 6382 NULL 13728956 100.746086 7942 8768
2024-02-29 174250 Node2 3204 5998 NULL 13728956 100 746086 7942 8768
2024.02-29 17:4256 Node3 3200 5450 NULL 13728956 100 746086 7942 8768
2024-02-2917°43.01 Noded, 3194 5099 NULL 13728956 100.746086 7942 87.68
2024-02-29 17:46:03 Node! 30.33 4297 LL 13729743 100696535 7802 90.48
20240229 17 46.07 Node2 3030 4313 NULL 93729743 100 696535 7802 90 48
2024:02-29 17 4611 Node3 3024 a2n NULL 13729743 100696535 7802 90 48
2024-02-29 17 46:15 Noded 3023 4280 NULL 13729743 100 696535 7802 90 48
2024-02-29 17:48:18 Node! 2936 4315  NULL 13725564 100.704320 7749 8883
2024-02:29 174822 Node2, 2929 4354 WULL /13725564 100.704320 7749 8883
2024-02-29 1748 24 Noded 226 A338 - NULL 93725564 100 704320 1749 8883
2024-02:29.17 4828 Noded 2923 4290 7 Nutl 33775564 100704320 7749 8883
2024-02-29 17:52.56 Node3 2801 AT05  NULL 13741023 100635612 %7 san
2024-02-25 1753 00" Noded 2798 4748 NulL 13741023 400635612 7671 an
2024-02-29 17:53:02 Node! 28.06 5432 NULL 13741023 100 635612 7678 sn
2024-02-2917 5304 Node2 2806 5063 NOULL 13741023 100635612 w78 sn
2024-02-29 17.56 09 Node! 2842 51n NULL 13724170 100600480 7528 8976
2024-02-29 17 5613 Node2 2842 5115 NULL 13744170 100600480 7528 2976
2024-02-29 17:56:15 Node3 848 5104 ULL 13744170 100.600480 7528 89.76
2024-02-29 17:56.16 Noded. 84 50921 NUEL.13.784170 100600480 7528 8976
2024-02:29 175922 Nodel 2844 4619 13749857 100562504 7638 8838
2024:02:291759 24 Node2 847 4658  NULL 13749857 100562604 1638 8838
2024-02-29 17:59.26 Node3 247 4657 13749857 100562504 7638 8838
2024-02-251758.25 Noded 2845 4643 | NULL 13749857 100 562504 7638 8838
2024-02-29 18:18.06 Nodel 3065 60.91 0 13751005 100 562065 7251 -147.06
202402291818 08, Nove2 3083 6148 0 13753005 100562085 1257 14706
2024.02:29 181811 Node3 30863 6059 0 13751005 100562065 257 +147.06
2024-02-2918:1813 Noded 3062 6033 0 13751005 100562065 7257 -147.06
= v
SUn 4.39 lu Database (1)
3 .39 voyalu Database
\
v Aaa Yo
4.4.1.2 |
4.1.2 UayaguuruniaTy
Temperature Graphs
Nodet) [N {Node2) 3) I T {Node4)
@w’ @“? &w‘ .S;? \b';' &f? &'§’ \‘;? s’Q &’1 \;" @»P &-” &‘? @‘;" @'? 52’ 53’ 40 \\9 :‘u’ \f 4 \,\9 \,\0 \,\3
Time
Show latest 20 values (| S—) 40)

U 4.40 doyanamgifilaiu (1)

Y
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4.4.1.3 Toyaaamaiiniasu

Humidity Graphs
% I Humiary (Nooe) [ HurmeaRy (Node2) Humiaty (Nooe3) [ Humioey (Noded)
70
3
&0
£
i
5
40
e —— =
!\/
20

é’”\"&&p@p@.’@’@’@*@gé*é’#@o fl@’&’f\"’@axch@@&&@f@o@&éfe@”@’,@"\Jv”é’j@"&?@’&’@.’@"@*&*@”f\‘gi‘e\‘§é¢\"@4~‘¢\‘

[

AALUITILASU

=)

4.4.1.4 Uoua

JUT 4.42 Feyafifasiumisiildsu (1)

wnansiidwenasianubidmsunislvnuiionsfinwimu lweugralnilvlydsslesuaiunisen

lunsdlla visdu dnnamuiilnsaudadlieuasnesedaiuaivetenarsynasaminisintuly
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4.4.2 nsnadaululdauasslunisiuniadessalwludunimnsilanivua

4421 G?ijglaslu Database

[Sewver: localhost:3306 » () Database: Project » [ Table: Data

Browse ¥ Structure || SaL . Search #¢ Insert ) Export .l Import = Privileges " Operations Triggers

SELECT * FROM "Data
Recent Favorites

- Profiling [Edit inline] [ Edit ] [ Explain SQL ) [ Create PHP code ] [ Refresh]
o New

#- 4 Information_schema Number ofrows: [ A e Filter rows: | Search this tabie

*- 1 mysql

-4 performance_schema

Project Nodename Temperature Humidity Speed  Latitude Longitude
4 New Node1 067 1 85 1 1
#-1 Configuration 2023-11:01 12:27:34 Node2 067 [13,750085 4201
+- b Data 2023-11-0112:29:34 Node? 100.562683
*+- Test | '2023-11-01 12:29:34 Node2 100.562683

2023-1 12:32:10 Nodef
12:32:14 Node2

112:33:36 Node1

100.568886
37.28' ©13.748912 .100.568886
13.746344 100.579956
6193 13746344 100579956
13.742845  100.599289
13.742845  100.589289
13741152 100.614471
13.741152 . 100.614471
2932 13738444 100.638489
29.32 13738444 100638489
21.84 13737984 100641312
2184 13737984 100841312
90.04 13734649 100.672363
9004 13.734640 100672363
39.87 13732450 100691238
100.691238

2023-11.01 12:33:36 Node2
2023-11-01 12:37:37 Node1
2023-11-01.12:37:39 ‘Node2
12:39:34 Node1
12:39:36. Node2
12:43:35 Node1
12:43:37  Node2
12:45:35 Node1
| 2023-14-0112:45:37. Node2

20: 12:48:36 Node1

2023-11-01 12:48:38 Node2
’ 2023-11-01 12:51:35 Node1

2023-11-01 12:51:37 ‘Node2
jum Console);».54.94 Noriet 47, 83

o I
3U7 4.43 Jayalu Database (2)
4.4.2.2 Toyagaumaiiniasu
Temperature Graphs

gﬂﬁ 4.44 Yayaannnintesu (2)

AV 9 U
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4.4.2.3 Yayamnudunlasu

Humidity Graphs

T e e QR e s et v [ s Mot

FEIEIFILTLEIIILETEEIPII@IP TSI IIIE LTI TIPS PRGIIPG IS IS E TS IFFE TS
T

- 29)

JUT 4.45 doyarnuduiilésu (2)

4.4.2.4 Yayadinsuniailasy

JUT 4.46 Feyaiifaumisiiléu (2)

wnansiidwenasianubidmsunislvnuiionsfinwimu lweugralnilvlydsslesuaiunisen

lunsdlla visdu dnnamuiilnsaudadlieuasnesedaiuaivetenarsynasaminisintuly



unil 5
AjUnauasUalauaLuY

5.1 d3Una
5.1.1 a@mswﬂaaﬂudfawaqqﬂnﬁfdmaéﬁa END DEVICES
5.1.1.1 #5Un1snadeuan1YineuTedsEuu LORA

INHANITNAADY WUIIA SF (Spreading Factor) fnasteraniildlunisds
fuanaeadituddy Taedlorn SFiudw (Q@%u) udazyinalunsasdyaie
Wiy fegratu ded SF whiu 7 Talunsddaas 10 fad3und usidle
/i SF Wiy 12 MWantunisdedugnas 180 fiadtundt fufu nsidendn SF Wmnvauas
reliszuu LoRa yhonldeenediuseansnmluaoumsaiisiomnis mawasiuTeagdls
Je SF Suiedeiiddnlunistivunuseansaimuesseuu LoRa tnenisidend SF W
winganatielissuu LoRa vauldesnsdiussansannluaaiunisalfideanis

5.1.1.2 agunsvindeugmsdadeyavesudas Packet filsiuiilofias

=
ANUIN

NHANSNARRINNTAANARENY LoRa lagld Spreading Factor (SF) 7, 9
uay 12 Meaesnsdififinisld CRC warlaifl CRC wuh SF 7 uaw SF 9 Taglalld CRC fidhunn
uhinufiniidgaunn (60% way 30% Muddu) uansitNsdsae SF 7 way SF 9 Tulnundl
limnzandmiumsdstoyalaglifimsnsisaey  CRC  iflesannildoyaiigamennnine
M1t CRC aztwansuuwiindniidsasnn (0% vdouiiss 6%) Tua SF 7 uay SF 9
Tnefisuauuiindniigamesiauviiunetdesnt SF 7 aglalld CRC Tunsdlves SF 12
THuwaglild CRC fszdvnmangalaelsiduinfiedidoviegame andeyanmsnaaey
Favuedehlmdonld sro lagld CRC msmdunsdeaiiddmiunsdstoya LoRa Tu
nadil \esniissAvinmauarliflufiniinfdeviogamenas uasuenani sro gild
narlunisdatesndn SF12 #ae szl Spreading Factor #n31 SF12 Feaevinliinisas

s X g

Toymasedusitu  dwlu  SF9  Fadusideniimungavdmiunsddeyalunsdiiilag

fasannsanuatesuaziatlunisddoya



139

5.1.1.3 agunisnaaeuanusalunisdsdayaiuday SF uas
Bandwidth

o & & P = ~ < ]
Mnuan1snsnaaedluasell  WumsnassaiiawSeuisuauilunisds
Toyanelideuluiiuandaiu Ussneumediuds 2 Usen1s fie AunIaveswuuding
(Bandwidth) ua¥ Spreading Factor (SF) Wan1snaaesnud1 AmsIlunisdsloyay
a X 4 Y o ¢ a & ] < | v = .
WiLTUeANNIRMUNMIATIINAY  uiAslunmsdsloyaszananie  Spreading
Factor indu lagaguuas anuslunisdstoyagianegi 2.16 Kbps neldaulumny
NINSVBLLUUAIAN 250 kHz wag Spreading Factor 6 agalsfanu Weulaiidesld Mode
Explicit header #adulmunfifesuenauenives Payload lTuse Faealdsessuluung
& @ gj gj aill = A [ K = I " A a
gunsal fay Nn1snaaesnsail Jadenlyd Spreading Factor 8 Fulupfivanzauiian
dwsunisldawily  Wesinanudilunisdadeyadieglussauiivensuld  uazlises
v « Y v Y e
fnaserudiulaiugunsaiau

1 1% ¥

5.1.1.4 agumnagdeuinszeznaiilnaiignaiisusasdsloyale

9 Y

PNUANITNARBINUI Sregmsdstayasiiy LoRa lagld Spreading Factor
(SF) 8 wag ANUNsTBIUULAIAY 125 kHz agiuszana 400.09 wns Fsiieinegluinmsi
fumela fesan SF 8 (HuAdanaudmiumsdideyalussosmeillflulassnud
wazdsfinuilunisdedeyaiineinglitosrieunnifuaudniy

5.1.1.5 ayunisvadeumnuuivdwesduges

ndayalunsnd 4.3 wul1 End device udagmilAinmnunainintouves
gaungiluaranuduuandeiuegelided sy 1ag Node2 waz Node3 A1AUAAIA
WaeuUNAINI1 Nodel uaz Noded lpg Noded iA1ANUAMIALATEUYBIWIIQUNNNLAL
arududuay  Fenusafenuldindnisiailduiug)  dieawadienianisaiuauen
a - = Y v & = < sg v ~
Aananaluianiafwinty enwandiiviudadymvesduwesinlduu Noded visetaym
Tunssriunisioes  dailu msusulsasewdlutymludinildnludeiiansandeya
a a a ¢ a a A ax ™~ Yo | o=
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#include <ArduinoJson.h>

#include <LoRa.h>

#include <Adafruit. AHTX0.h>
Adafruit AHTXO aht;

Adafruit_Sensor *aht_humidity, *aht_temp;
#define LED 26

#define ss 5

#define rst 4

#define dio0 34

#define VBAT_PIN 33

#define BATTV_MAX 4.2

#define BATTV_MIN 3.2

#define BATTV_LOW 3.4

float battpc;

String enddeviceslist[] = {"Nodel"};

int waittime = 1000;

const int enddevices_num = sizeof(enddeviceslist) / sizeof(enddeviceslist[0]);
int node = 0;

RTC_DATA ATTR int SyncWord;
RTC_DATA_ATTR int TxPower;
RTC_DATA_ATTR long freq;
RTC_DATA_ATTR double interval,
RTC_DATA_ATTR int spreadingFactor;
RTC_DATA_ATTR long signalBandwidth;
int defaultSyncWord = 0xF1;

int defaultTxPower = 20;

long defaultfreq = 923E6;

double defaultinterval = 0.1;

int defaultSpreadingFactor = 9;

long defaultSignalBandwidth = 125E3;
int indexs = 0;

#define user "user2"

#define timeout 50000

float readBatteryVoltage()

float total\VVoltage = 0.0;
for (inti =0;i<10000; i++)

totalVoltage += ((float)analogRead(VBAT _PIN) / 4095) * 3.3 * 2 * 1.055;
}
float averageVoltage = total\VVoltage / 10000.0;
return averageVoltage;

}
String createJsonString(String Nodename, float tempfl, float humifl, float battpc)

{
StaticJsonDocument<512> doc;
int randomPacketID = random(99999, 1000000);
doc["NodeName"] = Nodename;
doc["User"] = user;
doc["PacketID"] = randomPacketID;
doc["Temperature"] = round(tempfl * 100.00) / 100.00;
doc["Humidity"] = round(humifl * 100.00) / 100.00;
doc["BatLvI"] = round(battpc * 100.00) / 100.00;
String jsonString;
serializeJson(doc, jsonString);
return jsonString;
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void sleep(float sec)

double min_d = sec / 60;
esp_sleep_enable_timer_wakeup((interval - min_d) * 60 * 1000000);
esp_deep_sleep_start();

}
void blinkLED(int numBIlinks, int blinkDuration = 500)
{
for (inti=0; i < numBlinks; i++)
{
digitalWrite(LED, HIGH);
delay(blinkDuration);
digitalWrite(LED, LOW);
delay(blinkDuration);
}
}

void processJsonlnput(const char *jsoninput)

{

StaticJsonDocument<512> doc;
DeserializationError error = deserializeJson(doc, jsonlnput);
if (error)

{

return;

}
if (doc["SyncWord"] '= SyncWord)

{
SyncWord = doc["SyncWord"];

}

if (doc["TxPower"] != TxPower)
{TxPower = doc["TxPower"];

i}f (doc["freq"] != freq)

{freq = doc["freq"];

if (doc["interval"] != interval)

interval = doc["interval"];

}

}
void blinkLEDInfinitely()
while (true)

digitalWrite(LED, HIGH);
delay(200);
digitalWrite(LED, LOW);
delay(200);

void setup()
Serial.begin(115200);

pinMode(VBAT_PIN, INPUT);
setCpuFrequencyMhz(80);



149

pinMode(LED, OUTPUT);

float battVoltage = readBatteryVoltage();
if (battVoltage < BATTV_LOW)

{

}
battpc = ((battVoltage - BATTV_MIN) / (BATTV_MAX - BATTV_MIN)) * 100;

unsigned long startTime = millis();
if (laht.begin())
{

blinkLEDInfinitely();
}
aht_temp = aht.getTemperatureSensor();
aht_humidity = aht.getHumiditySensor();
if (SyncWord == 0 || TxPower == 0 || freq == 0 || interval == 0)

SyncWord = defaultSyncWord;

TxPower = defaultTxPower;

freq = defaultfreq;

interval = defaultinterval;

spreadingFactor = defaultSpreadingFactor;

signalBandwidth = defaultSignalBandwidth;
}
LoRa.setPins(ss, rst, dio0);
while ('LoRa.begin(freq))
{

blinkLEDInfinitely();

delay(500);
}
delay(waittime);
LoRa.setTxPower(TxPower);
LoRa.setSyncWord(SyncWord);
LoRa.setSpreadingFactor(spreadingFactor);
LoRa.setSignalBandwidth(signalBandwidth);
LoRa.enableCrc();
for (inti=0; i < enddevices_num; i++)

delay(1000);

sensors_event_t humidity, temp;

aht_humidity->getEvent(&humidity);

aht_temp->getEvent(&temp);

delay(100);

String jsonOutput = createJsonString(enddeviceslist[i], temp.temperature,
humidity.relative_humidity, battpc);

String data = jsonOutput;

for (inti=0;1<2;i++)

blinkLED(3, 300);
LoRa.beginPacket();
LoRa.print(data);
LoRa.endPacket();
delay(500);

¥
¥

}
void loop()
{

LoRa.setSyncWord(0XF2);



unsigned long recvstartTime = millis();
bool packetReceived = false;
while (millis() - recvstartTime < timeout)

int packetSize = LoRa.parsePacket();
if (packetSize)

packetReceived = true;

char LoRaData[255];

int datalndex = 0;

while (LoRa.available())

{
char receivedChar = LoRa.read();
LoRaData[datalndex] = receivedChar;

if (++datalndex >= sizeof(LoRaData) - 1)

break;

if (datalndex == 1 && receivedChar !'="{")

datalndex = 0;
break;
}

}
if (packetSize < 65)

if (LoRaData[0] =="{")
{
LoRaData[datalndex] = "\0’;
processJsoninput(LoRaData);
blinkLED(5, 100);
break;
}
}
}
}
if ('packetReceived)
{
ESP.restart();

}

float durationSeconds = (millis() - recvstartTime) / 1000.0;

sleep(durationSeconds);
indexs++;

150



151

AANUIN U

ANFIAINITUNITNIUVBSHNS Gateway



152

#include <Arduino.h>

#include <HardwareSerial.h>

#include <ArduinoJson.h>

#include <TinyGsmClientSIM7600.h>

#include <LoRa.h>

#include <WiFi.h>

#include <TinyGPS++.h>

#define Serial AT Seriall

#define SerialMon Serial

TinyGsmSim7600 modem(Serial AT);
TinyGsmSim7600::GsmClientSim7600 client(modem);
TinyGPSPlus gps;

String URI = "http://rung.ddns.net:8050/";

int PORT = 8050;

String enddeviceslist[] = {"Nodel", "Node2", "Node3"};
String nodenametemp[100];

int nodenametemp_num = sizeof(enddeviceslist) / sizeof(enddeviceslist[0]);
int enddevices_num = sizeof(enddeviceslist) / sizeof(enddeviceslist[0]);
int node = 0;

bool recvall = false;

#define Serial AT Seriall

#define SerialMon Serial

#define MIN_SPACE 500000

#define UART_BAUD 115200

#define PIN_DTR 25

#define PIN_TX 26

#define PIN_RX 27

#define PWR_PIN 4

#define PIN_RST 5

#define PIN_SUP 12

#define BAT_ADC 35

#define ss 15

#define rst 14

#define dio0 13

#define apiKey (String) "pk.71031262fba9814c0898ae766b971df1"
bool DEBUG = true;

String response, LoRaData, latText, lonText, gpsinfo;
String serialres;

String latitude, longitude;

String extractedString = """;

String guser = "user2";

String NodeName[1000], user[300];

float degrees = 0.0;

float lat, lon;

float temp[200], humi[200], ebattlvI[200];

unsigned long setupstartTime, waitingtime, setupendtime, setuptime;
double speed = -1;

bool speedcheck;

float battPercentage;

float battVoltage;

RTC_DATA_ATTR int gSyncWord;
RTC_DATA_ATTR int gTxPower;
RTC_DATA_ATTR long gfreq;

RTC_DATA_ATTR double ginterval;
RTC_DATA_ATTR int gspreadingFactor;
RTC_DATA_ATTR long gsignalBandwidth;

int dgSyncWord = 0xF1;



int dgTxPower = 20;
int dgspreadingFactor = 9;
long dgfreq = 923E6;
long dgsignalBandwidth = 125E3;
double dginterval = 3;
int eSyncWord;
int eTxPower;
int espreadingFactor;
long efreq;
long esignalBandwidth;
double einterval,
double interval;
int sendSyncWord = 5;
struct NETWORK_INFO
{
String date;
String time;
String lat;
String lon;
char type[10];
char mode[10];
String mcc;
String mnc;
int lac = 0;
String cid,;
char freq_b[15];
double rsrq = 0;
double rsrp = 0;
double rssi = 0;
int rssnr;
I3
NETWORK_INFO networkinfo;
bool wifiConnected = false;
const char *ssid = "0";
const char *password = "00000000";
const char *server = "rung.ddns.net";
const int port = 8050;
String host = String(server);
WiFiClient wifiClient;
void modemPowerOn()
{
const int SUPPLY _PIN = PIN_SUP;
const int RESET_PIN = PIN_RST;
const int POWER_PIN = PWR_PIN;
pinMode(SUPPLY _PIN, OUTPUT);
digitalWrite(SUPPLY_PIN, HIGH);
pinMode(RESET_PIN, OUTPUT);
digitalWrite(RESET_PIN, LOW);
delay(100);
digitalWrite(RESET_PIN, HIGH);
delay(3000);
digitalWrite(RESET_PIN, LOW);
pinMode(POWER_PIN, OUTPUT);
digitalWrite(POWER_PIN, LOW);
delay(100);
digitalWrite(POWER_PIN, HIGH);
delay(1000);
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digitalWrite(POWER_PIN, LOW);
}
void connectToWiFi()
{
SerialMon.print("Connecting to WiFi");
WiFi.begin(ssid, password);
while (WiFi.status() '= WL_CONNECTED)
{
delay(500);
SerialMon.print(".");

wifiConnected = true;

String send AT (String command, int interval, boolean debug)

{

String response =",

Serial AT .printin(command);

long int startTime = millis();

while (((millis() - startTime)) < interval)

while (Serial AT.available() > 0)
{
int readData = Serial AT.read();
response += char(readData);
}

}
Serial AT.flush();

if (debug)
{

SerialMon.print(response);

}

return response;

}
void changeGWconfig()

{
if (eSyncWord != gSyncWord)

{
gSyncWord = eSyncWord;

}

if (eTxPower !'= gTxPower)
{
gTxPower = eTxPower;
}
if (efreq != gfreq)
{

gfreq = efreq * 1000000;

}
if (einterval = ginterval)
{
ginterval = einterval;
}

void waitForGPSFix(float timeoutMinutes)

{
unsigned long startTime = millis();
unsigned long timeoutMillis = timeoutMinutes * 60000;
while (millis() - startTime < timeoutMillis)
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while (Serial2.available() > 0)
if (gps.encode(Serial2.read()))
{if (gps.location.isValid())

lat = gps.location.lat();

lon = gps.location.Ing();
if ((lat >=-90 && lat <= 90) && (lon >= -180 && lon <= 180))

{

return;

void GPSavg(int attemps)

float latlist[attemps], lonlist[attemps];
for (inti=0; i < attemps; i++)

waitForGPSFix(1);
latlist[i] = lat;
lonlist[i] = lon;

}

latText = String(latlist[attemps / 2], 6);
lonText = String(lonlist[attemps / 2], 6);
for (inti = 0; i < attemps; i++)

{

}

void readcellinfo()
{
String info = sendAT("AT+CPSI?", 10000, 1);
int startindex = info.indexOf("+CPSI: *);
info = info.substring(startindex + 7, startindex + 80);
info.replace("\r", ");
info.replace("\n", ");
info.replace("AT+CLBS=4ERROR", "");
info.replace("AT+CPSI?+CPSI: NO SERVICE", ");
int commalndex = 0;
int lastCommalndex = 0;
String values[15];
for (inti=0;i<15;i++)
{
commalndex = info.indexOf(',", lastCommalndex);
String temp = info.substring(lastCommalndex, commalndex);
values[i] = temp;
lastCommalndex = commalndex + 1;

int lacDec = (int)strtol(values[3].c_str(), NULL, 16);
networkinfo.rssnr = values[13].toInt();
networkinfo.mcc = values[2].substring(0, 3);
networkinfo.mnc = values[2].substring(4, 6);
networkinfo.lac = lacDec;
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networkinfo.cid = values[4];
delay(1000);

void sendLocationRequestwifi()
{
if (IWiFi.isConnected())
{
return;
}

String payload = "{\"token\":\"" + apiKey + "\"\"radio\":\"Ite\"\"mcc\":" +
networkinfo.mcc + "\"mnc\":" + networkinfo.mnc + "\"cells\":[{\"lac\":" +
networkinfo.lac + " \"cid\":" + networkinfo.cid + ",\"psc\":0}],\"address\":1}";

String response;
WiFiClient wifiClient;
if (IwifiClient.connect("ap1.unwiredlabs.com™, 80))
{
return;
}
String request = "POST /v2/process.php HTTP/1.1\r\n";
request += "Host: ap1.unwiredlabs.com\r\n";
request += "Content-Type: application/x-www-form-urlencoded\r\n";
request += "Content-Length: ";
request += String(payload.length());
request +="\r\n\r\n"';
request += payload;
wifiClient.print(request);
const unsigned long TIMEOUT_DURATION = 10000;
unsigned long startTime = millis();
while (wifiClient.connected() && (millis() - startTime) < TIMEOUT_DURATION)

if (wifiClient.available())

{
String responseLine = wifiClient.readStringUntil("\n");
response += responseL.ine;

}

wifiClient.stop();

delay(1500);

int startindex = response.indexOf("\"lat\":");

int endIndex = response.indexOf(*"\"lon\":");

latText = response.substring(startindex + 6, endindex);
startindex = endIndex + 7;

endindex = response.indexOf(",\"accuracy\":");
lonText = response.substring(startindex, endIndex);

}

void sendLocationRequest()

{

String payload = "{\"token\":\"" + apiKey + "\"\"radio\":\"lte\"\"mcc\":" +
networkinfo.mcc + "\"mnc\":" + networkinfomnc + "\"cells\":[{\"lac\":" +

networkinfo.lac + " \"cid\":" + networkinfo.cid + ",\"psc\":0}],\"address\":1}";
String response;
client.connect("ap1.unwiredlabs.com”, 80);
String request = "POST /v2/process.php HTTP/1.1\r\n";
request += "Host: ap1.unwiredlabs.com\r\n";
request += "Content-Type: application/x-www-form-urlencoded\r\n";
request += "Content-Length: ";
request += String(payload.length());
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request +="\r\n\r\n";
request += payload;
client.print(request);
while (client.connected())

while (client.available())
{
char c = client.read();
response += c;
client.write(c);
}
}
client.stop();
int startindex = response.indexOf("\"lat\":");
int endIndex = response.indexOf(*" \"lon\":");
latText = response.substring(startindex + 6, endindex);
startindex = endIndex + 7;
endIndex = response.indexOf(",\"accuracy\":");
lonText = response.substring(startindex, endIndex);

void sendHttpRequest()

bool DEBUG = true;

for (inti = 0; i < nodenametemp_num; i++)

{
unsigned long startTime = millis();
unsigned long timeout = 10000;
String payload = "{";
payload += "\"nodename\":\"" + nodenametemp[i] + "\",";
payload += "\"user\":\"" + user[i] + "\",";
payload += "\"temperature\":" + String(temp[i]) +",";
payload += "\"humidity\":" + String(humi[i]) +",";
payload += "\"latitude\":" + String(latText) + ",";
payload +="\"longitude\":" + String(lonText) + ",";
payload +="\"ebatlvI\":" + String(ebattlvI[i]) + ",";
payload += "\"gbatlvI\":" + String(battPercentage, 2) +",";
if (speedcheck == true)
{

payload += "\"speed\":" + String(speed);

}

else

{

payload += "\"speed\":null";

}

payload +="}";

String response;

client.connect("rung.ddns.net", PORT);

String request = "POST /api/data HTTP/1.1\r\n";
request += "Host: rung.ddns.net\r\n";

request += "Content-Type: application/json\r\n";
request += "Content-Length: ";

request += String(payload.length());

request += "\r\n\r\n";

request += payload;

client.print(request);

while (client.connected() && (millis() - startTime) < timeout)

{



while (client.available())

{

char ¢ = client.read();

response

+=c;

client.write(c);

}
¥

String successMessage = "Data inserted successfully";
if (response.indexOf(successMessage) != -1)

{
}
else
{
}

client.stop();
delay(1500);

}

void sendHttpRequestwifi()

if ('wifiConnected)

connectToWiFi();

}
WiFiClient wifiClient;
if ('wifiClient.connect(host.c_str(), 8050))

{

wifiClient.connect(host.c_str(), 8050);

return;

}

for (inti = 0; i < nodenametemp_num; i++)

if ('wifiClient.connect(host.c_str(), 8050))

{
wifiClient.connect(host.c_str(), 8050);

return;

}

String payload = "{";

payload += "\"nodename\":\"" + nodenametempl[i] + "\",";
payload += "\"user\":\"" + user[i] + "\",";
payload += "\"temperature\":" + String(temp[i]) +",";
payload += "\"humidity\":" + String(humi[i]) +",";
payload += "\"latitude\":" + String(latText) + ",";
payload += "\"longitude\":" + String(lonText) + ",";
payload += "\"ebatlvI\":" + String(ebattlvI[i]) + ",";
payload += "\"gbatlvI\":" + String(battPercentage, 2) +",";
if (speedcheck == true)
{

payload +="\"speed\":" + String(speed);
}
else
{

payload +="\"speed\":null";

payload +=

"}

String request = "POST /api/data HTTP/1.1\r\n";

request +="'

'Host: *;
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request += host;

request += "\r\n";

request += "Content-Type: application/json\r\n";
request += "Content-Length: ";

request += String(payload.length());

request += "\r\n\r\n"’;

request += payload;

wifiClient.print(request);

while (wifiClient.connected())

if (wifiClient.available())

{
String response = wifiClient.readStringUntil("\n");
}
wifiClient.stop();
delay(5000);
b
String fetchJsonConfig()
{

String response;
int maxRetries = 10;
for (int retry = 1; retry <= maxRetries; retry++)

{
if (client.connect("rung.ddns.net”, PORT))
{
String request = "GET /api/showconfig?user=" + guser + " HTTP/1.1\r\n";
request += "Host: rung.ddns.net\r\n";
request += "Connection: close\r\n";
request += "\r\n";
client.print(request);
unsigned long startTime = millis();
while (client.connected() && (millis() - startTime) < 10000)
while (client.available())
{
char ¢ = client.read();
response += c;
Serial.write(c);
}
}
client.stop();
delay(1000);
int start = response.indexOf('{");
int end = response.lastindexOf('});
if (start 1= -1 && end != -1 && end > start)
{
String jsonPart = response.substring(start, end + 1);
return jsonPart;
}
else
{
response ="";
}
}

else
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{
}
} m,

return ",

}
String fetchJsonConfigWIFI()

{
String response;
int maxRetries = 10;
for (int retry = 1; retry <= maxRetries; retry++)

if (wifiClient.connect(server, port))
{
String request = "GET /api/showconfig?user="+ guser + * HTTP/1.1\r\n";
request += "Host: " + String(server) + "\r\n";
request += "Connection: close\r\n";
request += "\r\n";
wifiClient.print(request);
unsigned long startTime = millis();
while (wifiClient.connected() && (millis() - startTime) < 10000)

while (wifiClient.available())

char ¢ = wifiClient.read();
response += c;
Serial.write(c);

}

}
wifiClient.stop();

delay(1000);

int start = response.indexOf('{");

int end = response.lastindexOf('});

if (start 1= -1 && end != -1 && end > start)

{
String jsonPart = response.substring(start, end + 1);
return jsonPart;

}

else
{
response ="";
}
}
else
{
}
}

return ',

}
String fetchActiveNode()

{
String response;
int maxRetries = 10;
for (int retry = 1; retry <= maxRetries; retry++)

if (client.connect(""rung.ddns.net", PORT))

{
String request = "GET /api/node?user=" + guser + " HTTP/1.1\r\n";
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request += "Host: rung.ddns.net\r\n";

request += "\r\n";

client.print(request);

unsigned long startTime = millis();

while (client.connected() && (millis() - startTime) < 10000)

while (client.available())

{
char ¢ = client.read();
response += c;
Serial.write(c);

}

}
client.stop();

delay(2000);

int start = response.indexOf('{");

int end = response.lastindexOf('});

if (start 1=-1 && end != -1 && end > start)

{
String jsonPart = response.substring(start, end + 1);
return jsonPart;

}

else
{
response ="";
i
}
else
{
}
}

return "";

}
String fetchActiveNodeWIFI()

{
String response;
int maxRetries = 10;
for (int retry = 1; retry <= maxRetries; retry++)

if (wifiClient.connect(server, port))
{
String request = "GET /api/node?user=" + guser + " HTTP/1.1\r\n";
request += "Host: " + String(server) + "\r\n";
request += "\r\n";
wifiClient.print(request);
unsigned long startTime = millis();
while (wifiClient.connected() && (millis() - startTime) < 10000)

while (wifiClient.available())

char ¢ = wifiClient.read();
response += ¢;
Serial.write(c);

}

wifiClient.stop();
delay(2000);
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int start = response.indexOf('{");

int end = response.lastindexOf('});

if (start 1= -1 && end != -1 && end > start)

{
String jsonPart = response.substring(start, end + 1);
return jsonPart;

}

else
{
response =""';
}
}
else
{
}
} (111}

return "*;

}
void parseActiveNode(String jsonlnput)

{

const char *jsonString = jsonlnput.c_str();
StaticJsonDocument<500> doc;
DeserializationError error = deserializeJson(doc, jsonString);
if (error)
{

return;
}
JsonArray nodenames = doc['nodenames"];
const size_t arraySize = nodenames.size();
if (arraySize > 1)
{

String nodenamesArray[arraySize];

for (size_ti = 0; i < arraySize; i++)

{
nodenamesArray[i] = nodenames[i].as<String>();
}
for (size_ti=0; i <arraySize; i++)
{
}
if (enddevices_num == arraySize)
{
for (size_ti=0; i <arraySize; i++)
{

for (size_tj = 0; j <enddevices_num; j++)
if (enddeviceslist[i] == nodenamesArray[j])

enddeviceslist[i] = nodenamesArray[j];

}
}

}
}
else
{

enddevices_num = arraySize;

for (size_t j = 0; j < enddevices_num; j++)

{
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enddeviceslist[j] = nodenamesArray[j];
}
}
for (size_ti=0; i <arraySize; i++)
{
}

for (size_ti=0; i <enddevices_num; i++)

void parseJsonConfig(String jsonlnput)

StaticJsonDocument<512> doc;
DeserializationError error = deserializeJson(doc, jsoninput);
if (error)

eSyncWord = dgSyncWord;
eTxPower = dgTxPower;
efreq = dgfreq;
interval = dginterval;
return;
}
eSyncWord = doc["Syncword"];
eTxPower = doc["Tx_power"];
efreq = doc["Frequency"];
if (efreq < 1000000)
{
efreq = efreq * 1000000;
}
einterval = doc["Tx_interval"];
changeGWconfig();
‘.

String createJsonString(int SyncWord, int TxPower, long freq, double interval)

{

StaticJsonDocument<512> doc;

if (gSyncWord == 0 || gTxPower == 0 || gfreq == 0 || ginterval == 0)
gSyncWord = dgSyncWord;
gTxPower = dgTxPower;
gfreq = dgfreq;
gspreadingFactor = dgspreadingFactor;
gsignalBandwidth = dgsignalBandwidth;
ginterval = dginterval;

}

if (SyncWord == 0)
SyncWord = dgSyncWord;

}

if (TxPower == 0)
TxPower = dgTxPower;

}
if (freq == 0)



freq = dgfreq;
}
if (interval == 0)

{

interval = dginterval;

}

doc["SyncWord"] = SyncWord;
doc["TxPower"] = TxPower;

if (freq < 1000)

doc["freq"] = freq * 1000000;
else
doc["freq"] = freq;

doc["interval"] = interval,
String jsonString;
serializeJson(doc, jsonString);
return jsonString;

}
bool connect2LTE()

boolean DEBUG = 1;
delay(1000);
sendAT("AT+NETCLOSE", 1000, DEBUG);
delay(1000);
sendAT("AT+CPIN?", 2000, DEBUG);
delay(1000);
sendAT("AT+CSOCKSETPN=1", 3000, DEBUG);
String res = sendAT("AT+NETOPEN", 3000, DEBUG);
if (res.indexOf("OK") == -1 || res.indexOf("not") !=-1)
{

connectToWiFi();

}

else

{

String response = sendAT("AT+IPADDR", 5000, DEBUG);

if (response.indexOf("ERROR") !=-1)

if ('wifiConnected)
{
connectToWiFi();

¥
¥
¥

return true;
void sleep(float sec)

double min_d = sec / 60;

esp_sleep_enable_timer_wakeup((ginterval - min_d) * 60 * 0.5 * 1000000);

esp_deep_sleep_start();

void readBattLevel()
{
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const int numOfReadings = 10000;
const float batteryFullVoltage = 4.2;
const float batteryOffVoltage = 2.5;
int battReadingsSum = 0;
for (inti = 0; i < numOfReadings; i++)
{
battReadingsSum += analogRead(BAT_ADC);
}
float avgReading = static_cast<float>(battReadingsSum) /
static_cast<float>(numOfReadings);
battVoltage = avgReading * (3.3 / 4096.0) * 2.0 * 1.079691;
battPercentage = 100.0 * (1.0 - ((batteryFullVVoltage - battVoltage) / (batteryFull\Voltage
batteryOffVoltage)));
if (battPercentage > 100.00)

{
battPercentage = 100.00;

}

void setup()

setupstartTime = millis();
Serial.begin(UART_BAUD);
Serial1.begin(UART_BAUD, SERIAL_8N1, PIN_RX, PIN_TX);
Serial2.begin(9600, SERIAL_8NI1, 33, 32);
LoRa.setPins(ss, rst, dio0);
if (gSyncWord == 0 || gTxPower == 0 || gfreq == 0 || ginterval == 0)
{
gSyncWord = dgSyncWord,
gTxPower = dgTxPower;
gfreq = dgfreq;
gspreadingFactor = dgspreadingFactor;
gsignalBandwidth = dgsignalBandwidth;
ginterval = dginterval;

}
while ('LoRa.begin(gfreq))

delay(500);
}
LoRa.setTxPower(gTxPower);
LoRa.setSyncWord(gSyncWord);
LoRa.setSpreadingFactor(gspreadingFactor);
LoRa.setSignalBandwidth(gsignalBandwidth);
LoRa.enableCrc();
modemPowerOn();
delay(500);
connect2LTE();
if (wifiConnected)

parseJsonConfig(fetchJsonConfigWIFI());
parseActiveNode(fetchActiveNodeWIFI());

}

else

parseJsonConfig(fetchJsonConfig());
parseActiveNode(fetchActiveNode());

}

setupendtime = millis();



166

setuptime = setupendtime - setupstartTime;
for (inti = 0; i < enddevices_num; i++)

nodenametempli] = enddeviceslist[i];

nodenametemp_num = enddevices_num;
recvall = false;

}
void loop()
{

waitingtime = millis();
int packetSize = LoRa.parsePacket();
if (packetSize)

char LoRaData[255];

int datalndex = 0;

while (LoRa.available())

{
char receivedChar = LoRa.read();
LoRaData[datalndex] = receivedChar;
datalndex++;
if (datalndex >= sizeof(LoRaData) - 1)

LoRaData[datalndex] = "\0';
break;

i
if (datalndex == 1 && receivedChar !'="{")

{
datalndex = 0;
break;

}

}

if (datalndex > 0)

{
LoRaData[datalndex] = "\0';
DynamicJsonDocument doc(256);
deserializeJson(doc, LoRaData);
String input_nodename = doc["'NodeName"].as<String>();
String input_user = doc["User"].as<String>();
float input_temp = doc["Temperature"];
float input_humi = doc["Humidity"];
float input_batt = doc["BatLvI"];
for (inti=0; i <enddevices_num; i++)

if (enddeviceslist[i] == input_nodename)

user[node] = input_user;

temp[node] = input_temp;

humi[node] = input_humi;

ebattlvi[node] = input_batt;
nodenametemp[node] = input_nodename;
for (intj = i; j <enddevices_num - 1; j++)

enddeviceslist[j] = enddeviceslist[j + 17;
}
enddevices_num--;
node = node + 1;
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break;
}
}
}
if (enddevices_num == 0)
{
recvall = true;
delay(5000);
String jsonOutput = createJsonString(eSyncWord, eTxPower, efreq, einterval);
for (inti=0;i<4;it++)
{
LoRa.setTxPower(20);
LoRa.setSyncWord(242);
LoRa.beginPacket();
LoRa.print(jsonOutput);
LoRa.endPacket();
delay(1000);
.
}
}

if (waitingtime > (ginterval * 60 * 1000) + setuptime)
recvall = true;

if (recvall)
{
waitForGPSFix(0.017);
float latValue = lat;
float lonValue = lon;
if ((latValue > -90 && latValue < 0) || (latValue > 0 && latValue <= 90) &&
(lonValue > -180 && lonValue < 0) || (lonValue > 0 && lonValue <= 180))
{
GPSavg(5);
speed = gps.speed.kmph();
speedcheck = true;
readBattLevel();
if (wifiConnected)

{
sendHttpRequestwifi();

}

else

{
sendHttpRequest();

}

else

speedcheck = false;

readcellinfo();

readBattLevel();

if (wifiConnected)

{
sendLocationRequestwifi();
sendHttpRequestwifi();

}

else

{
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sendLocationRequest();
sendHttpRequest();

}

unsigned long endTime = millis();

unsigned long duration = endTime - waitingtime + setuptime;
float durationSeconds = duration / 1000.0;
changeGWconfig();

sleep(durationSeconds);
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from flask import Flask, request, jsonify
from haversine import haversine
from datetime import datetime, date
import mysql.connector, pytz, requests, json, time, re
from flask_cors import CORS
app = Flask(__name_ )
CORS(app)
values_list =]
db_config = {
"user": "root",
"password": "project112233",
"host": "192.168.1.30",
"database": "Project",
}
login_config = {
"user": "root",
"password": "project112233",
"host™: "192.168.1.30",
"database™: "User",

}
def get_db_config(user):
return {
"user": "root",
"password": "project112233",
"host™: "192.168.1.30",
"database™: user,
}
def parse_api_time(api_time_str):
return datetime.strptime(api_time_str, "%a, %d %b %Y %H:%M:%S GMT")
def increment_node(previous_node):
match = re.match(r"([a-zA-Z]+)(\d+)", previous_node)
if match:
non_numeric_part, numeric_part = match.groups()
incremented_numeric_part = str(int(numeric_part) + 1)
new_node = non_numeric_part + incremented_numeric_part
return new_node
return previous_node
def caldis(coord1, coord2):
distance_km = haversine(coord1, coord2)
return distance_km
def check_alert(nodename, temperature, humidity, speed, latitude, longitude,
node_battery, gateway _battery):
try:
connection = mysgl.connector.connect(**db_config)
cursor = connection.cursor()
query = "SELECT * FROM Alert"
cursor.execute(query)
alert_data = cursor.fetchone()
if not alert_data:
return "No alert zone data found."”
alert_message ="
subject = f"Alert from {nodename}!! (*
if len(alert_data) >=8:
if temperature > alert_data[0]:
subject += " Temperature"
alert_message += f"Temperature is {temperature}, which is above the alert
zone of {alert_data[0]}.\n"
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if humidity > alert_data[1]:
subject += ", Humidity"
alert_message += f"Humidity is {humidity}, which is above the alert zone of
{alert_data[1]}.\n"
if speed > alert_data[2]:
subject += ",Speed"
alert_message += (
f"Speed is {speed}, which is above the alert zone of {alert_data[2]}.\n"

input_coord = (latitude, longitude)
alert_coord = (
alert_data[4],
alert_data[3],
)
distance_km = caldis(input_coord, alert_coord)
if distance_km < alert_data[5]:
subject += " Distance"
alert_message += f"The distance between the points ({distance_km:.2f} kilometers)
exceeds the alert radius ({alert_data[5]} kilometers). It is near the destination.\n"
if len(alert_data) >= 10:
if node_battery < alert_data[6]:
subject += " ,Node Battery"
alert_message += f"Node Battery is {node_battery}, which is below the alert zone of
{alert_data[6]}.\n"
if gateway_battery < alert_data[7]:
subject += ",Gateway Battery"
alert_message += f"Gateway Battery is {gateway_battery}, which is below the alert
zone of {alert_data[7]}.\n"
if alert._message:
subject +=")"
index = subject.index("(")
subject = subject[: index + 1] + subject[index + 2:]
send_email(subject, alert_ message)
return alert_message
else:
return "All parameters are within the alert zone."
except Exception as e:
return "Error checking alert."
finally:
if connection.is_connected():
cursor.close()
connection.close()
def send_email(subject, content):
api_url = "http://127.0.0.1:5000/api/emails"
response = requests.get(api_url)
emails = response.json().get("Emails", []) if response.status_code == 200 else []
for email in emails:
payload = {
"lib_version™: "2.6.4",
"user_id": "UeWeiQW2WB-E8JmBj",
"service_id": "service_t3z6fhx",
"template_id": "template_be137zh",
"template_params": {
"to_email": email,
"Subject": subject,
"Content": content,

2
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}

headers = {
"Accept": "*/*"
"Accept-Encoding": "gzip, deflate, br",
"Accept-Language™: "en-US,en",
"Content-Type": "application/json",
"Origin": "http://127.0.0.1:5500",

url = "https://api.emailjs.com/api/v1.0/email/send"
send_response = requests.post(
url, data=json.dumps(payload), headers=headers)
if send_response.status_code == 200:
print(f"Email sent successfully to {email}.")
else:
print(f*Failed to send email to {email}. Status code:", send_response.status_code)
time.sleep(1)
#1 APl Endpoint 1: Insert Data
@app.route(*/api/data”, methods=["POST"])
def insert_data():
user = request.json.get("user")
if not user:
return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
current_time = datetime.now(pytz.timezone(""Asia/Bangkok™))
current_timestamp = datetime.now(pytz.timezone("Asia/Bangkok™)).timestamp()
api_url_latest = "http://127.0.0.1:5000/api/latest?user=" + user
api_url_delay = "http://127.0.0.1:5000/api/emails?user=" + user
delay_response = requests.get(api_url_delay)
if delay_response.status_code != 200:
return "Failed to fetch delay from API", 500
datetime_str = "Mon, 21 Feb 2022 15:30:00 UTC"
delay data = delay_response.json()
delay = delay_data.get("Delay", 10)
response = requests.get(api_url_latest)
if response.status_code != 200:
return “Failed to fetch latest data from API", 500
latest_time_str =""
latest_data = response.json()
if latest_data is not None:
latest_time_str = latest_data.get("Time")
latest time obj = datetime.strptime(latest_time_str, "%a, %d %b %Y
%H:%M:%S %Z")
else:
latest_time_obj = datetime.strptime(datetime_str, "%a, %d %b %Y %H:%M:%S
%Z")
latest_timestamp = int(latest_time_obj.timestamp()) - 25200
time_difference = current_timestamp - latest_timestamp
if request.method == "POST":
data = request.get_json()
if all(key in data for key in ("nodename", "temperature”, "humidity")):
nodename = data.get("nodename", ")
if nodename =="":
latest_data = fetch_latest_data()
previousnode = latest_data[1] if latest_data else ""
nodename = increment_node(previousnode)
temperature = data.get(""temperature”, None)
humidity = data.get("humidity", None)
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latitude = data.get("latitude", None)
longitude = data.get("longitude", None)
speed = data.get("speed"”, None)
ebatlvl = data.get("ebatlvI", None)
gbatlvl = data.get("gbatlvl", None)
if speed is not None and speed < 5:
speed =0
try:
connection = mysgl.connector.connect(**db_config)
if connection.is_connected():
data_to_insert = {
"Time": current_time.strftime("%Y-%m-%d %H:%M:%S"),
"Nodename": nodename,
"Temperature™: temperature,
"Humidity": humidity,
"Latitude™: latitude,
"Longitude”: longitude,
"Speed": speed,
"ebatlvI™: ebatlvl,
"gbatlvI": gbatlvl,
b
cursor = connection.cursor()
query = """
INSERT INTO Data (Time, Nodename, Temperature, Humidity, Latitude,
Longitude, Speed, "Node Battery", "Gateway Battery")
VALUES (%(Time)s, %(Nodename)s, %(Temperature)s, %(Humidity)s,
%(Latitude)s, %(Longitude)s, %(Speed)s, %(ebatlvl)s, %(gbatlvl)s)
cursor.execute(query, data_to_insert)
connection.commit()
if speed is None:
speed =0
if time_difference < delay:
check_alert(hodename, temperature, humidity, speed, latitude, longitude,
ebatlvl, gbatlvl)
return "Data inserted successfully"
except Exception as e:
return "Error inserting data into database”, 500
finally:
if connection.is_connected():
connection.close()
else:
return "Invalid data", 400
else:
return "Only POST requests are supported", 405
# TODO API Endpoint 2: Fetch Latest Data
@app.route("/api/latest™)
def fetch_latest_data():
try:
user = request.args.get('user’)
if not user:
return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
connection = mysgl.connector.connect(**db_config)
if connection.is_connected():
cursor = connection.cursor(dictionary=True)
query = """
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SELECT * FROM Data
ORDER BY Time DESC
LIMIT 1
cursor.execute(query)
latest_data = cursor.fetchone()
json_data = jsonify(latest_data)
return json_data, 200
except Exception as e:
error_message = {"error": str(e)}
return jsonify(error_message), 500
finally:
if "connection” in locals() and connection.is_connected():
connection.close()
# TODO API Endpoint 3: Fetches and displays the current configuration
@app.route("/api/showconfig™)
def show_config():
try:
user = request.args.get(‘user’)
if not user:
return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
connection = mysgl.connector.connect(**db_config)
if connection.is_connected():
cursor = connection.cursor(dictionary=True)
query = """
SELECT * FROM Configuration
cursor.execute(query)
rows = cursor.fetchall()
return jsonify(rows[0])
except Exception as e:
return jsonify({"error": "An error occurred"}), 500
finally:
if "connection™ in locals() and connection.is_connected():
connection.close()
# TODO API Endpoint 4: Sends new configuration settings.
@app.route("/api/sendconfig", methods=["POST"])
def send_config():
try:
user = request.json.get("'user"
if not user:
return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
connection = mysgl.connector.connect(**db_config)
if connection.is_connected():
syncword = request.json.get("syncword")
tx_power = request.json.get("txPower")
freq = request.json.get("freq")
interval = request.json.get("interval™)
cursor = connection.cursor()
query ="""
UPDATE Configuration
SET
Syncword = %s,
Tx_power = %s,
Frequency = %s,
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Tx_interval = %s
WHERE id = 1;
cursor.execute(query, (syncword, tx_power, freq, interval))
connection.commit()
return jsonify({"message": "Data inserted successfully'})
finally:
if "connection” in locals() and connection.is_connected():
connection.close()
# TODO API Endpoint 5: Fetches data recorded today.
@app.route("/api/show/today")
def show_values_today():
try:
user = request.args.get(‘user’)
if not user:
return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
connection = mysql.connector.connect(**db_config)
if connection.is_connected():
cursor = connection.cursor(dictionary=True)
today = date.today()
query = """
SELECT * FROM Data
WHERE DATE_FORMAT(Time, '%a, %d %b %Y") = %s
cursor.execute(query, (today.strftime("%a, %d %b %Y™"),))
rows = cursor.fetchall()
return jsonify(rows)
except Exception as e:
return jsonify({"error": "An error occurred"}), 500
finally:
if "connection” in locals() and connection.is_connected():
connection.close()
# TODO API Endpoint 6: Fetches all recorded data.
@app.route("/api/show")
def show_values():
try:
user = request.args.get(‘user’)
if not user:
return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
connection = mysgl.connector.connect(**db_config)
if connection.is_connected():
cursor = connection.cursor(dictionary=True)
query = """
SELECT * FROM Data ORDER BY Time DESC LIMIT 160
cursor.execute(query)
rows = cursor.fetchall()
return jsonify(rows)
except Exception as e:
return jsonify({"error": "An error occurred"}), 500
finally:
if "connection” in locals() and connection.is_connected():
connection.close()
# TODO API Endpoint 7: Activates or deactivates a specific node.
@app.route("/api/activate”, methods=["GET"])
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def activate():
try:
nodename = request.args.get("'nodename™)
user = request.args.get('user’)
if not user:
return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
connection = mysgl.connector.connect(**db_config)
cursor = connection.cursor()
if nodename:
cursor.execute(
f*SELECT * FROM Node WHERE nodename = %s", (nodename,))
node = cursor.fetchone()
if node:
new_status = not node[2]
cursor.execute(
f"UPDATE Node SET status = %s WHERE nodename = %s",
(new_status, nodename),
)
connection.commit()
return f*{nodename} has been {'activated' if new_status else 'deactivated'}.
else:
return f*{nodename} not found."
else:
return "Nodename not provided."
except Exception as e:
return False
finally:
if "connection™ in locals() and connection.is_connected():
connection.close()
# TODO API Endpoint 8: Fetches active node names.
@app.route("/api/node", methods=["GET"])
def node():
try:
user = request.args.get(‘user’)
if not user:
return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
connection = mysql.connector.connect(**db_config)
cursor = connection.cursor()
query = "SELECT nodename FROM Node WHERE status = 1"
cursor.execute(query)
results = cursor.fetchall()
nodenames = [result[0] for result in results]
return jsonify({"nodenames": nodenames})
except Exception as e:
return "Error fetching true statuses."
finally:
if connection.is_connected():
cursor.close()
connection.close()
# TODO API Endpoint 9: Fetches data within a custom date range.
@app.route("/api/date”, methods=["POST"])
def fetch_custom_data():
try:
user = request.json.get(""user")
if not user:
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return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
start = request.json.get("start")
end = request.json.get(""end")
print(f"Received POST data - Start Datetime: {start}, End Datetime: {end}")
connection = mysgl.connector.connect(**db_config)
if connection.is_connected():
cursor = connection.cursor(dictionary=True)
query = f""
SELECT * FROM Data
WHERE Time BETWEEN '{start}' AND '{end}'
cursor.execute(query)
data = cursor.fetchall()
return jsonify(data)
finally:
if "connection™ in locals() and connection.is_connected():
connection.close()
# TODO API Endpoint 10: Changes alert conditions.
@app.route("/api/alert/changecon”, methods=["POST"])
def change_con():
try:
user = request.json.get("user")
if not user:
return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
data = request.json
temperature = data.get("Temperature™)
humidity = data.get(""Humidity"")
speed = data.get(""Speed")
longitude = data.get("'Longitude")
latitude = data.get("Latitude")
radius = data.get("Radius")
nbat = data.get("NBattery")
gbat = data.get("GBattery")
connection = mysgl.connector.connect(**db_config)
if connection.is_connected():
cursor = connection.cursor(dictionary=True)
cursor.execute("DELETE FROM Alert™)
insert_query = "INSERT INTO Alert (Temperature, Humidity, Speed, Longitude,
Latitude, Radius, “Node Battery", “Gateway Battery’) VALUES (%s, %s, %s, %s,
%s, %s, %s, %s)"
cursor.execute(insert_query, (temperature, humidity,speed, longitude, latitude,
radius, nbat, gbat))
connection.commit()
return "Data processed successfully"
except Exception as e:
return f*Error processing data: {str(e)}"
finally:
if connection and connection.is_connected():
connection.close()
# TODO API Endpoint 11: Fetches current alert conditions.
@app.route("/api/alert/con”, methods=["GET"])
def con():
try:
user = request.args.get('user’)
if not user:
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return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
connection = mysgl.connector.connect(**db_config)
cursor = connection.cursor()
query = "SELECT * FROM Alert"
cursor.execute(query)
results = cursor.fetchall()
for row in results:
data={
"Temperature": row[0],
"Humidity": row[1],
"Speed": row[2],
"Longitude": row[3],
"Latitude™: row[4],
"Radius™: row[5],
"Node Battery": row[6],
"Gateway Battery": row[7],

return jsonify(data)
except Exception as e:
return "Error fetching data."
finally:
if connection.is_connected():
cursor.close()
connection.close()
# TODO API Endpoint 12: Adds an email address for alerts.
@app.route(*/api/addemail”, methods=["POST"])
def insert_email():
email = request.json.get("email”, None)
delay = request.json.get("delay", None)
try:
user = request.json.get("user")
if not user:
return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
connection = mysgl.connector.connect(**db_config)
cursor = connection.cursor()
query = "SELECT * FROM Email WHERE email = %s"
cursor.execute(query, (email,))
existing_email = cursor.fetchone()
if email =="" and delay is not None:
update_query ="""
UPDATE Email
SET Delay = %s
WHERE id = 1
cursor.execute(update_query, (delay,))
connection.commit()
return jsonify({"message": "Changed delay."})
if existing_email:
return jsonify({"message": "Email already exists."}), 409
insert_query = "INSERT INTO Email (email, Delay) VALUES (%s, %s)"
cursor.execute(insert_query, (email, delay))
connection.commit()
update_query = """
UPDATE Email
SET Delay = %s



WHERE id = 1
cursor.execute(update_query, (delay,))
connection.commit()
return jsonify({"message": "Email inserted successfully."}), 201
except Exception as e:
return jsonify({"message": "Error inserting email."}), 500
finally:
if connection.is_connected():
cursor.close()
connection.close()
# TODO API Endpoint 13: Deletes an email address from alerts.
@app.route("/api/deleteemail”, methods=["POST"])
def delete_email():
email = request.json.get("email™)

if not email:

return jsonify({"message": "Email is required."}), 400
try:

user = request.json.get(*user")

if not user:

return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
connection = mysgl.connector.connect(**db_config)
cursor = connection.cursor()
query = "SELECT * FROM Email WHERE email = %s"
cursor.execute(query, (email,))
existing_email = cursor.fetchone()
if not existing_email:

return jsonify({"message": "Email does not exist."}), 404
delete_query = "DELETE FROM Email WHERE email = %s"
cursor.execute(delete_query, (email,))
connection.commit()
cursor.execute("SELECT COUNT(*) FROM Email")
count = cursor.fetchone()[0]
if count == 1:
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reset_auto_increment_query = "ALTER TABLE Email AUTO_INCREMENT =

o
cursor.execute(reset_auto_increment_query)
connection.commit()
return jsonify({"message": "Email deleted successfully."}), 200
except Exception as e:
return jsonify({"message": "Error deleting email."}), 500
finally:
if connection.is_connected():
cursor.close()
connection.close()
# TODO API Endpoint 14: Fetches configured email addresses and delay.
@app.route("/api/emails”, methods=["GET"])
def get_emails():
try:
user = request.args.get('user’)
if not user:
return jsonify({"error": "User not provided in query parameters"}), 400
db_config = get_db_config(user)
connection = mysgl.connector.connect(**db_config)
cursor = connection.cursor()
query = "SELECT email, delay FROM Email"
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cursor.execute(query)
emails = [row[0] for row in cursor.fetchall()]
query = "SELECT Delay FROM Email WHERE email = %s"
cursor.execute(query, ("delay",))
delay = cursor.fetchone()
response = {"Delay": delay[0], "Emails": emails[1:]}
return jsonify(response), 200
except Exception as e:
return jsonify({"message": "Error fetching emails."}), 500
finally:
if connection.is_connected():
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<IDOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>Login</title>
<link href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.0-
alphal/dist/css/bootstrap.min.css" rel="stylesheet">
<style>
body,
html {
height: 100%;
}
.login-container {
height: 100%;
display: flex;
justify-content: center;
align-items: center;
}
Jlogin-form {
width: 300px;
padding: 20pXx;
border: 1px solid #ccc;
border-radius: 10px;
background-color: #f9f9f9;
¥
body {
background: radial-gradient(#343333, #101010) !important;
}
.btn-center {
display: flex;
justify-content: center;
}
<[style>
</head>
<body>
<div class="login-container">
<div class="login-form">
<h2 class="text-center mb-4">Login</h2>
<form id="login-form">
<div class="mb-3">
<input type="text" class="form-control" id="username"
placeholder="Username">
</div>
<div class="mb-3">
<input type="password" class="form-control" id="password"
placeholder="Password">
</div>
<div class="mb-3 btn-center">
<button type="submit" class="btn btn-primary">Login</button>
</div>
</form>
</div>
</div>
<script src="https://cdn.jsdelivr.net/npm/bootstrap@5.3.0-
alphal/dist/js/bootstrap.bundle.min.js"></script>
<script>
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document.addEventListener(*"DOMContentLoaded", function () {
const loginForm = document.getElementByld("login-form");
loginForm.addEventListener("submit", async function (e) {
e.preventDefault();

co
co

nst username = document.getElementByld("username™).value;
nst password = document.getElementByld("password™).value;

try {

const response = await fetch("https://api.rungrueng.site/login”, {
method: "POST",
headers: {
"Content-Type":
+
body: JSON.stringify({
username,
password,

b

b

const data = await response.json();

if (response.ok) {
const expirationDate = new Date(Date.now() + 1000 * 60 * 1000);
document.cookie = "username=; expires=Thu, 01 Jan 1970 00:00:00 UTC;

application/json",

path=/;";
document.cookie = "table=; expires=Thu, 01 Jan 1970 00:00:00 UTC;
path=/;";
document.cookie = "id=; expires=Thu, 01 Jan 1970 00:00:00 UTC;
path=/;";
if (data.message ==="True") {
window. Iocation.replace("admin.html")'
document.ookie “username=${username};
expires=${expirationDate. toUTCStrmg()} path=/;;
document.cookie “table=admin;

expires=${expirationDate. toUTCStrlng()} path=/;";
document.cookie = id=1; expires=${expirationDate.toUTCString()};

path=/;;
}else {
window.location.replace("index.html");
document.cookie = ‘username=${data.username};
expires=${expirationDate.toUTCString()}; path=/;;
document.cookie = “table=${data.table};
expires=${expirationDate.toUTCString()}; path /57
document.cookie “id=${data.id};
expires=${expirationDate.toUTCString()}; path= /, ;
}
}else {

alert(data.message);

} catch (error) {

}
ok
};
</script>
</body>
</html>

console.error("Error:", error);
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#Dashboard {
text-align: left;
text-decoration: underline;
padding: 10px;
border-radius: 5px;
background-color: #f0f0f000;
color: rgh(255, 255, 255);

}

html {
scroll-behavior: smooth;

}

#temperatureChart,

#humidityChart {
border: 2px solid #ff030300;

}

#lastUpdateTime {
font-size: 50%,;
text-decoration: none;
color: white;

}

body {
background: radial-gradient(#343333, #101010) !important;

}

.material-symbols-outlined {
font-size: 2em;
vertical-align: middle;
display: inline-block;

}

.batteryvalue {
vertical-align: middle;
display: inline-block;

}

.card-title {
display: flex;
align-items: center;

‘S

.icon-style {
font-size: 2em;
vertical-align: middle;
display: inline-block;
margin-right: 0.5em;

}

#map {
height: 600px;

}

.position-relative {
position: relative;

.invisible-button {
position: absolute;
top: 0;
left: 0;
width: 85%;
height: 100%;
cursor: pointer;
z-index: 1;
opacity: 10;
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/* Credit https://codepen.io/thedarkwolf/pen/oVZYrJ */
live-indicator-block {
Jive-indicator {

¥

}

font-family: "Roboto", sans-serif;
background: #ea2429;
color: #fff;

padding: 6px 7pX;
line-height: 1;
border-radius: 6px;
text-transform: uppercase;
display: inline-block;
vertical-align: middle;
font-size: 12px;
font-weight: bold;

width: auto;

.blink {

animation: blinker 1s cubic-bezier(0.5, 0, 1, 1) infinite alternate;

font-size: 10px;
margin-right: 5px;
vertical-align: baseline;

¥

@keyframes blinker {
from {

¥

}

opacity: 1;

to{

}

opacity: 0;

/* Credit https://codepen.io/jackrugile/pen/JddmaXx*/
loader {

background: #000;

background: radial-gradient(#222, #000);
bottom: 0;

left: 0;

overflow: hidden;

position: fixed,;

right: 0;

top: 0;

z-index: 99999;

¥

Jloader-inner {
bottom: 0;

height: 60pXx;

left: O;

margin: auto;
position: absolute;
right: 0;

top: 0;

width: 100px;

¥

.loader-line-wrap {

animation: spin 2000ms cubic-bezier(0.175, 0.885, 0.32, 1.275) infinite;

box-sizing: border-box;

186



187

height: 50pXx;

left: 0;

overflow: hidden;

position: absolute;

top: 0;

transform-origin: 50% 100%;
width: 100px;

.loader-line {
border: 4px solid transparent;
border-radius: 100%;
box-sizing: border-box;
height: 100px;
left: 0;
margin: 0 auto;
position: absolute;
right: 0;
top: 0;
width: 100px;

}

.loader-line-wrap:nth-child(1) {
animation-delay: -50ms;

}

.loader-line-wrap:nth-child(2) {
animation-delay: -100ms;

}

.loader-line-wrap:nth-child(3) {
animation-delay: -150ms;

}

.loader-line-wrap:nth-child(4) {
animation-delay: -200ms;

}

.loader-line-wrap:nth-child(5) {
animation-delay: -250ms;

}

.loader-line-wrap:nth-child(1) .loader-line {
border-color: hsl(0, 80%, 60%);
height: 90px;
width: 90px;
top: 7px;

}

.loader-line-wrap:nth-child(2) .loader-line {
border-color: hsl(60, 80%, 60%);
height: 76px;
width: 76px;
top: 14px;

}

.loader-line-wrap:nth-child(3) .loader-line {
border-color: hsl(120, 80%, 60%);
height: 62px;
width: 62px;
top: 21px;

}

.loader-line-wrap:nth-child(4) .loader-line {
border-color: hsl(180, 80%, 60%);
height: 48px;
width: 48px;
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top: 28px;

}

.loader-line-wrap:nth-child(5) .loader-line {
border-color: hsl(240, 80%, 60%);
height: 34px;
width: 34px;
top: 35px;

}

@keyframes spin {

0%,
15% {
transform: rotate(0);
}
100% {
transform: rotate(360deg);
}
}

.navbar {
z-index: 1000;
min-height: 50pX;
border: 1px solid transparent;

}

.dropdown-menu {
z-index: 1000;
width: 285px;
min-height: 50px;
display: flex;
justify-content: center;
align-items: center;

}

.nav-items {
width: 100%;
height: 100vh;
position: fixed;
overflow: hidden;
display: flex;
left: -100%;
z-index: 10001;
background-color: #fff;
flex-direction: column;
transition: all 0.5s;

}
#check:checked ~ ul {
left: 10000;

}
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<IDOCTYPE html>
<html lang="en">
<head>
<title>Project</title>
<meta charset="utf-8" />
<link rel="stylesheet" href="style.css" />
<meta name="viewport" content="width=device-width, initial-scale=1" />

<script type="text/javascript"
src="https://cdn.jsdelivr.net/npm/chart.js/dist/chart.umd.min.js"></script>
<script

src="https://cdn.jsdelivr.net/npm/chartjs-adapter-date-fns/dist/chartjs-adapter-
date-fns.bundle.min.js"></script>
<link rel="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/4.5.2/css/bootstrap.min.css™ />
<script src="https://code.jquery.com/jquery-3.5.1.slim.min.js"></script>

<script
src="https://cdn.jsdelivr.net/npm/@popperjs/core@2.11.6/dist/umd/popper.min.js"></
script>

<script
src="https://maxcdn.bootstrapcdn.com/bootstrap/4.5.2/js/bootstrap.min.js"></script>

<link rel="stylesheet"

href="https://fonts.googleapis.com/css2?family=Material+Symbols+QOutlined:opsz,w
ght,FILL,GRAD@20..48,100..700,0..1,-50..200" />
<link href="https://cdn.jsdelivr.net/npm/bootstrap5-toggle@5.0.4/css/bootstrap5-
toggle.min.css” rel="stylesheet" />
<script  src="https://cdn.jsdelivr.net/npm/bootstrap5-toggle@5.0.4/js/bootstraps-
toggle.jguery.min.js"></script>
<link href="https://gitcdn.github.io/bootstrap-toggle/2.2.2/css/bootstrap-
toggle.min.css" rel="stylesheet" />
<script src="https://gitcdn.github.io/bootstrap-toggle/2.2.2/js/bootstrap-
toggle.min.js"></script>
<link rel="stylesheet"
href="https://cdnjs.cloudflare.com/ajax/libs/animate.css/4.1.1/animate.min.css" />
<link href="https://fonts.googleapis.com/css?family=Roboto" rel="stylesheet" />
<link rel="stylesheet" href="https://unpkg.com/leaflet@ 1.9.4/dist/leaflet.css"
integrity="sha256-
p4NXA0JBhIIN+hmNHrzRCf9tD/miZyoHS50bTRR9BMY =" crossorigin="" />
<script src="https://unpkg.com/leaflet@1.9.4/dist/leaflet.js"
integrity="sha256-20nQCchB9co0qljJZRGuk2/Z9VM+kNiyxNV1IvTIZBo="
crossorigin=""></script>
<link rel="stylesheet" href="https://use.fontawesome.com/releases/v5.0.6/css/all.css">
<link href="https://fonts.googleapis.com/css?family=Roboto" rel="stylesheet">
</head>
<div class="loader" id="loadingMessage">
<div class=" loader-inner">
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
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<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
</div>
</div>
<body id="content">
<nav class="navbar navbar-expand-lg navbar-dark navbar-light
animate__animated animate__fadelnDownBig"
style="background-color: #484748d7">
<a id="name" class="navbar-brand" href="/">Admin</a>
<button class="navbar-toggler" type="button" data-toggle="collapse" data-
target="#navbarNav"

aria-controls="navbarNav" aria-expanded="false" aria-label="Toggle
navigation">
<span class="navbar-toggler-icon"></span>
</button>

<div class="collapse navbar-collapse™" id="navbarNav">
<ul class="navbar-nav">
<li class="nav-item dropdown">
<a class="nav-link dropdown-toggle" href="#"
id="navbarDropdownMenuLink" data-toggle="dropdown"
aria-haspopup="true" aria-expanded="false">
Home
<fa>
<div class="dropdown-menu" aria-labelledby="navbarDropdownMenuLink">
<a class="dropdown-item" href="#Dashboard">Dashboard</a>
<a class="dropdown-item"
href="#temperaturegraph">Temperature Graphs</a>
<a class="dropdown-item" href="#humiditygraph">Humidity Graphs</a>
<a class="dropdown-item" href="#Locations">Locations</a>
</div>
</li>
<li class="nav-item">
<li class="nav-item dropdown">
<a class="nav-link  dropdown-toggle"  href="#"  data-
toggle="dropdown" aria-haspopup="true"
aria-expanded="false">
Past Records
<la>
<div class="dropdown-menu his"
labelledby="navbarDropdownMenuLink">
<form id="TimeForm">
<label for="start">&nbsp;&nbsp;&nbsp;&nbsp;Start :</label>
<input type="datetime-local" id="start" name="start" required
value="2023-12-29T00:00"
min="2023-01-12T00:00" max="2024-12-31T23:59">
<br>
<label for="end">&nbsp;&nbsp;&nbsp;&nbsp;End :&nbsp;</label>
<input type="datetime-local" id="end" name="end" required
value="2023-12-29T15:00"
min="2023-01-12T00:00" max="2024-12-31T23:59">

aria-

<br>
<div class="dropdown-divider"></div>
<button type="button" onclick="submitForm()"
style="margin-left:38%;">Submit</button>
</form>

</div>
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</li>
</li>
<li class="nav-item">
<a class="nav-link" href="setting.html" target="_blank">Setting</a>
</li>
<li class="nav-item">
<a class="nav-link" href="alert.html" target="_blank">Alert</a>
</li>
</ul>
<ul class="navbar-nav ml-auto">
<!-- Log out button -->
<li class="nav-item">
<button class="btn btn-outline-light" onclick="logout()">Log out</button>
</li>
</ul>
</div>
</nav>
<div class="container-fluid" style="margin-top: 0%;">
<div class="row mt-4">
<div class="col-12">
<hl class="p-2">
<span id="Dashboard">Dashboard</span>&nbsp<span
id="lastUpdateTime"></span>&nbsp
<button  id="toggleUrlButton"  type="button"  class="btn  btn-
success">0nly today</button>
</h1>
</div>
</div>
<div class="row">
<div class="col-12 col-md-12 col-lg-6 animate__animated animate__animated
animate__pulse">
<div class="row mt-4 flex-row">
<div class="col-md-6">
<div class="card mb-4">
<div class="card-header">
<div class="row">
<div class="col">
<h5>Node 1</h5>
</div>
<div class="col-auto">
<span class="material-symbols-outlined">battery 4 bar</span>
<span class="batteryvalue" id="node1batt">80%</span>
</div>
</div>
</div>
<div class="card-body">
<div class="row">
<div class="col-12 align-content-center">
<div class="row">
<div class="col-2 col-Ig-1 col-xI-2">
<h5 class="card-title">
<span class="material-symbols-outlined icon-style">
thermometer
</span>
</h5>
</div>
<div class="col-5 col-lg-3 col-xI-5">
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<h35 class="card-title temp">Temperature</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
<h5 class="card-title" id="node2avgtemp"></h5>
</div>
</div>
</div>
</div>
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-Ig-1 col-xI-2">
<h35 class="card-title">
<span class="material-symbols-outlined icon-style">
humidity_percentage
</span>
</h5>
</div>
<div class="col-5 col-Ig-3 col-xI-5">
<h35 class="card-title humi">Humidity</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
<h35 class="card-title" id="nodelavghumi"></h5>
</div>
</div>
</div>
</div>
<div class="row justify-content-end">
<div class="col-auto">
<label class="invisible-button"
onclick="toggleChanged('Node1', 'nodeltoggle")"></label>
<input id="nodeltoggle" type="checkbox"
checked data-toggle="toggle"
data-onstyle="success" data-offstyle="danger" />
</div>
</div>
</div>
</div>
</div>
<div class="col-md-6 mb-4">
<div class="card mb-4">
<div class="card-header">
<div class="row">
<div class="col">
<h5>Node 2</h5>
</div>
<div class="col-auto">
<span class="material-symbols-outlined">battery 4 bar</span>
<span class="batteryvalue" id="node2batt">80%</span>
</div>
</div>
</div>
<div class="card-body">
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-lg-1 col-xI-2">



<h35 class="card-title">
<span class="material-symbols-outlined icon-style">
thermometer
</span>
</h5>
</div>
<div class="col-5 col-lg-3 col-xI-5">
<h35 class="card-title temp">Temperature</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
<h5 class="card-title" id="nodelavgtemp"></h5>
</div>
</div>
</div>
</div>
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-Ig-1 col-xI-2">
<h35 class="card-title">
<span class="material-symbols-outlined icon-style">
humidity _percentage
</span>
</h5>
</div>
<div class="col-5 col-Ig-3 col-xI-5">
<h5 class="card-title humi">Humidity</h5>
</div>
<div class="col-5 col-Ig-7 col-xI-5">
<h5 class="card-title" id="node2avghumi*></h5>
</div>
</div>
</div>
</div>
<div class="row justify-content-end">
<div class="col-auto">
<label class="invisible-button™
onclick="toggleChanged('Node2', 'node2toggle’)"></label>
<input id="node2toggle" type="checkbox" checked
toggle="toggle"
data-onstyle="success" data-offstyle="danger" />
</div>
</div>
</div>
</div>
</div>
</div>
<div class="row">
<div class="col-md-6 mb-4">
<div class="card mb-4">
<div class="card-header">
<div class="row">
<div class="col">
<h5>Node 3</h5>
</div>
<div class="col-auto">

<span class="material-symbols-outlined">battery 4 bar</span>
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<span class="batteryvalue" id="node3batt">80%</span>
</div>
</div>
</div>
<div class="card-body">
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-Ig-1 col-xI-2">
<h5 class="card-title">
<span class="material-symbols-outlined icon-style">
thermometer
</span>
</h5>
</div>
<div class="col-5 col-Ig-3 col-xI-5">
<h5 class="card-title temp">Temperature</h5>
</div>
<div class="col-5 col-Ig-7 col-xI-5">
<h35 class="card-title" id="node3avgtemp"></h5>
</div>
</div>
</div>
</div>
<div class="row">
<div class="col-12">
<div class="row align-items-center>
<div class="col-2 col-Ig-1 col-xI-2">
<h5 class="card-title">
<span class="material-symbols-outlined icon-style">
humidity _percentage
</span>
</h5>
</div>
<div class="col-5 col-lg-3 col-xI-5">
<h35 class="card-title humi">Humidity</h5>
</div>
<div class="col-5 col-Ig-7 col-xI-5">
<h5 class="card-title" id="node3avghumi*></h5>
</div>
</div>
</div>
</div>
<div class="row justify-content-end">
<div class="col-auto">
<label class="invisible-button"
onclick="toggleChanged('Node3', 'node3toggle")"></label>
<input id="node3toggle" type="checkbox" checked
toggle="toggle"
data-onstyle="success" data-offstyle="danger" />
</div>
</div>
</div>
</div>
</div>
<div class="col-md-6">
<div class="card mb-4">
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<div class="card-header">
<div class="row">
<div class="col">
<h5>Node 4</h5>
</div>
<div class="col-auto">

<span class="material-symbols-outlined">battery 4 bar</span>

<span class="batteryvalue" id="node4batt">80%</span>
</div>
</div>
</div>
<div class="card-body">
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-Ig-1 col-xI-2">
<h5 class="card-title">
<span class="material-symbols-outlined icon-style">
thermometer
</span>
</h5>
</div>
<div class="col-5 col-Ig-3 col-xI-5">
<h35 class="card-title temp">Temperature</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
<h5 class="card-title" id="node4avgtemp"></h5>
</div>
</div>
</div>
</div>
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-Ig-1 col-xI-2">
<h35 class="card-title">
<span class="material-symbols-outlined icon-style">
humidity_percentage
</span>
</h5>
</div>
<div class="col-5 col-lg-3 col-xI-5">
<h5 class="card-title humi">Humidity</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
<h5 class="card-title" id="node4avghumi"></h5>
</div>
</div>
</div>
</div>
<div class="row justify-content-end">
<div class="col-auto">
<label class="invisible-button"
onclick="toggleChanged('Node4', 'node4toggle’)"></label>
<input id="node4toggle" type="checkbox" checked
toggle="toggle"
data-onstyle="success" data-offstyle="danger" />
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</div>
</div>
</div>
</div>
</div>
</div>
</div>
<div class="col-sm-12 col-md-12 col-lg-6 mt-sm-0 mt-lg-4 ">
<div class="row ">
<div class="card mr-sm-3 ml-3 mr-3 " style="height: 465px; width: 100%">
<div class="card-header">
<div class="row align-items-center ">
<div class="col-6 col-md-4">
<h5 id="gatewayLogTitle">Gateway real-time log</h5>
</div>
<div class="col-2 col-md-4">
<div class="live-indicator-block">
<span class="live-indicator">
<i class="fa fa-circle blink™ aria-hidden="true"></i>Live
</span>
</div>
</div>
<div class="col-4 col-md-4 text-right">
<span class="material-symbols-outlined">battery 4 bar</span>
<span class="batteryvalue" id="gatewaybatt">80%</span>
</div>
</div>
</div>
<div class="card-body overflow-auto">
<p class="card-text" id="realtimelog" style="line-height: 200%">
</p>
</div>
<div class="card-footer text-right">
<a href="#" class="btn btn-primary" id="clearLogBtn">Clear log</a>
</div>
</div>
</div>
</div>
</div>
<div class="row mt-4 mt-sm-4 mt-1g-0">
<div class="col-12">
<div class="card text-center" id="temperaturegraph">
<div class="card-header">
<h4>Temperature Graphs</h4>
</div>
<div class="card-body">
<canvas id="temperatureChart" width="100%" height="30"></canvas>
</div>
<div class="card-footer text-muted">
<div class="slidecontainer" style="text-align: center; font-size: medium;
padding-top: 1%">
Show latest <span id="sliderValue">20</span>
<span style="margin-right: 1%">values</span> (
<span id="sliderMinValue">1</span>
<input type="range" min="1" max="40" value="20" -class="slider"
id="myRange" />
<span id="sliderMaxValue ">40</span>
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)
</div>
</div>
</div>
</div>
</div>
<div class="row mt-4 mt-sm-4 mt-lg-4">
<div class="col-12">
<div class="card text-center" id="humiditygraph">
<div class="card-header">
<h4>Humidity Graphs</h4>
</div>
<div class="card-body">
<canvas id="humidityChart" width="100%" height="30"></canvas>
</div>
<div class="card-footer text-muted™>
<div class="slidecontainer" style="text-align: center; font-size: medium;
padding-top: 1%">
Show latest <span id="sliderValuehumi*>20</span>
<span style="margin-right: 1%">values</span> (
<span id="sliderMinValuehumi">1</span>
<input type="range" min="1" max="40" value="20" class="slider"
id="myRangehumi" />
<span id="sliderMaxValuehumi ">40</span>
)
</div>
</div>
</div>
</div>
</div>
<div class="row mt-4 mt-sm-4 mt-lg-4 mb-5">
<div class="col-12">
<div class="card text-center" id="Locations">
<div class="card-header">
<h4>Location</h4>
</div>
<div class="card-body">
<div id="map"></div>
</div>
<div class="card-footer text-muted"></div>
</div>
</div>
</div>

</div>

<script> var container = document.querySelector(*.container-fluid");

var dropdown = document.getElementByld("navbarDropdownMenuLink");
var dropdownltems = document.querySelectorAll(".dropdown-item");
let datalLengthQOld = 0;

let dataLengthNew = 0;

let url = "https://api.rungrueng.site™;

let today = true;

let temperatureChart;

let humidityChart;

letr =20;

let rtH = 20;

let currentTime = new Date();

let map;
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let filteredData = [J;
let node1Data, node2Data, node3Data, node4Data;
function getCookie(name) {
const cookies = document.cookie.split(";");
for (let cookie of cookies) {
const [cookieName, cookieValue] = cookie.split("=");
if (cookieName.trim() === name) {
return cookieValue;
}
}
return null;
}
let username = getCookie("username");
function logout() {
document.cookie = "username=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
document.cookie = "table=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
document.cookie = "id=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
window.location.replace(*"login.html");
)
document.addEventListener("DOMContentLoaded", function () {
function capitalizeFirstLetter(string) {
return string.charAt(0).toUpperCase() + string.slice(1);
}
const navbarBrand = document.getElementByld("'name");
if (username) {
navbarBrand.textContent = capitalizeFirstLetter(username);
}
if (lusername) {
window.location.replace("login.html");
return;
}
b
async function submitForm() {
var start = document.getElementByld("start").value;
var end = document.getElementByld("end").value;
window.location.href = “results.html?start=${start}&end=${end}" + "&user=" +
username;
}
async function fetchData() {
let response;

if (today) {

response = await fetch(url + "/api/show/today?user=" + username);
Telse {

response = await fetch(url + "/api/show?user=" + username);
}

const data = await response.json();
if (Array.isArray(data) && data.length > 0) {
}else {
}
return data;
}
document.addEventListener("DOMContentLoaded", function () {
var randomDelay = Math.floor(Math.random() * 1001);
var styleElement = document.createElement("style™);
styleElement.textContent =~
:root {
--animate-duration: ${randomDelay + 500}ms !limportant;
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--animate-delay: 1s limportant;

}

document.head.appendChild(styleElement);
setTimeout(function () {
$("#loadingMessage™).hide();
}, randomDelay);
b
function mapDataValues(data, key) {
return data.map((item) => (item[key] === 0 ? null : parseFloat(item[key])));
}
function createChart(canvasld, datal, data2, data3, data4, labell, label2, label3, label4,
yAxisLabel, type) {
function mapTimestamps(data) {
return data.map((item) => new Date(item.Time).tolSOString().replace(".000Z", ™);
}
const latestDatal = datal;
const latestData2 = data2;
const latestData3 = data3;
const latestData4 = data4;
let timestamp1 = mapTimestamps(latestDatal);
let timestamp2 = mapTimestamps(latestData2);
let timestamp3 = mapTimestamps(latestData3);
let timestamp4 = mapTimestamps(latestData4);
if (type === "temp") {
let timestamp1temp = timestamp1.slice(-1 * r);
let timestamp2temp = timestamp2.slice(-1 * r);
let timestamp3temp = timestamp3.slice(-1 * r);
let timestamp4temp = timestamp4.slice(-1 * r);
let temperatures1 = mapDataValues(latestDatal, "Temperature");
let temperatures2 = mapDataValues(latestData2, "Temperature");
let temperatures3 = mapDataValues(latestData3, "Temperature");
let temperatures4 = mapDataValues(latestData4, "Temperature");
temperatures1 = temperatures1.slice(-r);
temperatures2 = temperatures2.slice(-r);
temperatures3 = temperatures3.slice(-r);
temperatures4 = temperatures4.slice(-r);
let sum = 0;
for (leti=0; i < temperaturesl.length; i++) {
sum += temperaturesl1[i];
}
const averagetem = (sum / temperatures1.length).toFixed(2);
const convertedDatal = timestamp1temp.map((timestamp, index) => ({
X: timestamp,
y: temperatures1[index],
b))k
const convertedData2 = timestamp2temp.map((timestamp, index) => ({
X: timestamp,
y: temperatures2[index],
D)
const convertedData3 = timestamp3temp.map((timestamp, index) => ({
X: timestamp,
y: temperatures3[index],
b))k
const convertedData4 = timestamp4temp.map((timestamp, index) => ({
X: timestamp,
y: temperatures4[index],
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const data = {
datasets: [

et

o el

}
1,
¥

label: labell,
data: convertedDatal.map((item) => ({
X: item.Xx,
y: item.y,
),
yAXxisID: "y1",
backgroundColor: "rgba(0, 255, 0, 0.8)",
borderColor: "rgba(0, 255, 0, 1)",
borderWidth: 2,

label: label2,
data: convertedData2.map((item) => ({
X: item.x,
y: item.y,
H).
yAXxisID: "y1",
backgroundColor: "rgba(255, 255, 0, 0.8)",
borderColor: "rgba(255, 255, 0, 1)",
borderWidth: 2,

label: label3,
data: convertedData3.map((item) => ({
X: item.x,
y: item.y,
N
yAXxisID: "y1",
backgroundColor: "rgba(54, 162, 235, 0.8)",
borderColor: "rgba(54, 162, 235, 1)",
borderWidth: 2,

label: label4,
data: convertedData4.map((item) => ({
X: item.x,
y: item.y,
N,
yAXxisID: "y1",
backgroundColor: "rgba(255, 26, 104, 0.8)",
borderColor: "rgba(255, 26, 104, 1)",
borderWidth: 2,

const config = {

type:

data,

""ne",

options: {
animation: {

}

duration: false,

elements: {
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line: {
tension: 0.35,
}
}
scales: {
x: {
type: "time",
ticks: {
major: {
enabled: true,
3

b
time: {
unit; "minute”,
displayFormats: {
minute: "HH:mm",

}
¥

title: {
display: true,
text: "Time",
}
grid: {
color: "rgha(255, 255, 255, 0.2)",
b
}

yl:{
grid: {

color: "rgha(255, 255, 255, 0.2",
b

title: {
display: true,
text: yAxisLabel,
b
suggestedMin: parseFloat(averagetem) - 1,
suggestedMax: parseFloat(averagetem) + 2,
h
}
plugins: {
legend: {
display: true,
position: "top",
h
h
b
I3
const temperatureChart = new Chart(document.getElementByld(canvasld), config);
temperatureCharts = temperatureChart;
} else if (type === "humid") {
let timestamp Lhumi = timestamp1.slice(-1 * rH);
let timestamp2humi = timestamp2.slice(-1 * rH);
let timestamp3humi = timestamp3.slice(-1 * rH);
let timestamp4humi = timestamp4.slice(-1 * rH);
let humiditys1 = mapDataValues(latestDatal, "Humidity");
let humiditys2 = mapDataValues(latestData2, "Humidity");
let humiditys3 = mapDataValues(latestData3, "Humidity");
let humiditys4 = mapDataValues(latestData4, "Humidity");



humiditys1 = humiditys1.slice(-rH);
humiditys2 = humiditys2.slice(-rH);
humiditys3 = humiditys3.slice(-rH);
humiditys4 = humiditys4.slice(-rH);
sum = 0;
for (leti = 0; i < humiditys1.length; i++) {
sum += humiditys1[i];
}
const averagehumidity = (sum / humiditys1.length).toFixed(2);
const convertedDatal = timestamp1humi.map((timestamp, index) => ({
X: timestamp,
y: humiditys1[index],
»);
const convertedData2 = timestamp2humi.map((timestamp, index) => ({
X: timestamp,
y: humiditys2[index],
D)
const convertedData3 = timestamp3humi.map((timestamp, index) => ({
X: timestamp,
y: humiditys3[index],
»);
const convertedData4 = timestamp4humi.map((timestamp, index) => ({
X: timestamp,
y: humiditys4[index],
D)
const data = {
datasets: [
{
label: labell,
data: convertedDatal.map((item) => ({
X: item.x,
y: item.y,
1),
yAXxisID: "y1",
backgroundColor: "rgba(0, 255, 0, 0.8)",
borderColor: "rgba(0, 255, 0, 1)",
borderWidth: 2,

P ot

label: label2,
data: convertedData2.map((item) => ({
X: item.x,
y: item.y,
).
yAXxisID: "y1",
backgroundColor: "rgba(255, 255, 0, 0.8)",
borderColor: "rgba(255, 255, 0, 1)",
borderWidth: 2,

label: label3,
data: convertedData3.map((item) => ({
X: item.x,
y: item.y,
).
yAXxisID: "y1",
backgroundColor: "rgba(54, 162, 235, 0.8)",
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borderColor: "rgba(54, 162, 235, 1)",
borderWidth: 2,

}
{

label: label4,
data: convertedData4.map((item) => ({
X: item.Xx,
y: item.y,
D),
yAXxisID: "y1",
backgroundColor: "rgba(255, 26, 104, 0.8)",
borderColor: "rgba(255, 26, 104, 1)",
borderWidth: 2,
+
1
3
const config = {
type: "line",
data,
options: {
animation: {
duration: false,

}
elements: {
line: {
tension: 0.35,
+
+
scales: {
x: {
type: "time",
ticks: {
major: {
enabled: true,
i
b
time: {
unit: "minute”,
displayFormats: {
minute: "HH:mm",
s
b
title: {
display: true,
text: "Time",
b
grid: {
color: "rgha(255, 255, 255, 0.2)",
b
3
yl:{
grid: {
color: "rgha(255, 255, 255, 0.2",
b
title: {

display: true,
text: yAxisLabel,
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h
suggestedMin: parseFloat(averagehumidity) - 1.5,
suggestedMax: parseFloat(averagehumidity) + 1,

}
3
plugins: {
legend: {
display: true,
position: "top",
h
}
b
3

const humidityChart = new Chart(document.getElementByld(canvasld), config);
humidityCharts = humidityChart;

}else {

}

}
function updateCardLayout() {

var screenWidth = window.innerWidth;
var screenHeight = window.innerHeight;
if (screenWidth <= 500) {
var humidityChartCanvas = document.getElementByld("humidityChart");
var temperatureChartCanvas = document.getElementByld("temperatureChart");
humidityChartCanvas.height = 120;
temperatureChartCanvas.height = 120;
}
if (screenWidth <= 1300 && screenWidth > 992) {
var tempElements = document.querySelectorAll(".temp");
tempElements.forEach(function (element) {
element.textContent = "Temp";
ok
var humiElements = document.querySelectorAll(".humi");
humiElements.forEach(function (element) {
element.textContent = "Humid";
bk
}else {

var tempElements = document.querySelectorAll(".temp");

tempElements.forEach(function (element) {
element.textContent = "Temperature™;

ok

var humiElements = document.querySelectorAll(*".humi");

humiElements.forEach(function (element) {
element.textContent = "Humidity";

ok

}

}
updateCardLayout();
window.addEventL.istener("resize", function () {
updateCardLayout();
bk
async function fetchDataAndToggle() {
try {
const response = await fetch(url + "/api/node?user=" + username);
const data = await response.json();
updateCheckbox(data, "Node1", "nodeltoggle");
updateCheckbox(data, "Node2", "node2toggle™);



updateCheckbox(data, "Node3", "node3toggle");
updateCheckbox(data, "Node4", "node4toggle™);
} catch (error) {}

function updateCheckbox(data, nodeName, checkboxId) {
const nodeExists = data.nodenames.includes(nodeName);
document.getElementByld(checkboxld).checked = nodeEXists;
if (nodeExists) {
S(#${checkboxld}").bootstrapToggle("on");
}else {
S(#${checkboxld}").bootstrapToggle("off");
}

}
function toggleChanged(nodeName, checkboxld) {

$(#${checkboxId}").hootstrapToggle("toggle");

}
function filterDataByNode(data, node) {

return data.filter((item) => item.Nodename === node);

}
function updateAvg(data, idtemp, idhumi) {

fetch(url + “/api/activate?nodename=" + nodeName + "&user=" + username);

const temperatures = data.map((item) => parseFloat(item.Temperature));

const humidity = data.map((item) => parseFloat(item.Humidity));
let sumTem = 0;
let sumHum = 0;
for (leti = 0; i < temperatures.length; i++) {
sumTem += temperatures]i];
}
const averageTemp = sumTem / temperatures.length;
for (leti = 0; i < humidity.length; i++) {
sumHum += humidity[i];
}
const averageHumidity = sumHum / humidity.length;
const avgTempElement = document.getElementByld(idtemp);
avgTempElement.innerHTML = ": ${averageTemp.toFixed(2)} #C’;
const avgHumiElement = document.getElementByld(idhumi);

}
function updatenodebatt(data, idbatt) {

if (data.length > 0) {
const nodeData = data[data.length - 17;
let batteryLevels = nodeData["Node Battery"];
const avgBattElement = document.getElementByld(idbatt);

avgHumiElement.innerHTML = ": ${averageHumidity.toFixed(2)} %;

if (batteryLevels < 0) {
avgBattElement.innerHTML = ": Charging’;
}else {
avgBattElement.innerHTML = ": ${batteryLevels} %;
}
}else {
}

}
function updateLastUpdateTime(data) {

let updateLastUpdateTime = data;

const lastUpdateTimeElement = document.getElementByld("lastUpdate Time");

if (lastUpdateTimeElement) {
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const latestDataPoint = updateLastUpdate Time[updateLastUpdateTime.length - 1];

if (latestDataPoint && latestDataPoint. Time) {
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const lastUpdateDate = new Date(latestDataPoint. Time);
const options = {
weekday: "short",
year: "numeric",
month: "short",
day: "numeric",
hour: "numeric",
minute: "numeric",
second: "numeric",
timeZone: "UTC",
b
const formattedTime = lastUpdateDate.toLocaleString(""en-US", options);
lastUpdate TimeElement.textContent = “(Last updated at ${formattedTime});
}
}
}

async function updategatewaybat(data) {
const latestdata = data[data.length - 1];
const gatewaybatelement = document.getElementByld(*gatewaybatt™);
var gatewaybat = latestdata["'Gateway Battery"];

if (gatewaybat < 0) {

gatewaybatelement.innerText = "Charging";
}else {

gatewaybatelement.innerText = gatewaybat + "%";
}

}
function updatelog(responseData) {
const options = {
hour: "numeric",
minute: "numeric",
second: "numeric",
timeZone: "UTC",
j3
const filteredData = [];
responseData.forEach((element) => {
const elementTimestamp = new Date(element. Time).getTime();
const currentTimestamp = currentTime.getTime() + 7 * 60 * 60 * 1000;
if (elementTimestamp > currentTimestamp) {
filteredData.push(element);
}
B
filteredData.sort((a, b) => new Date(a.Time).getTime() - new Date(b.Time).getTime());
filteredData.reverse();
const messages = filteredData.map((item) => {
const formattedTime = new Date(item.Time).toLocaleString(""en-US", options);
return “[${formattedTime}] Received data from ${item.Nodename} temperature
is ${item.Temperature} °C and humidity is ${item.Humidity}% <br>";
bk
const cardTextElement = document.getElementByld("realtimelog");
cardTextElement.innerHTML = messages.join("");
}
document.getElementByld("clearLogBtn").addEventListener("click”, function () {
filteredData = [];
currentTime = new Date();
const cardTextElement = document.getElementByld("realtimelog");
cardTextElement.innerHTML ="";

IOk
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let slider = document.getElementByld("myRange™);
let sliderHumi = document.getElementByld("myRangehumi®);
r = slider.value;
rH = sliderHumi.value;
slider.oninput = function () {
r = this.value;
var output = document.getElementByld("sliderValue");
output.innerText =r;
Y
sliderHumi.oninput = function () {
rH = this.value;
var output = document.getElementByld("sliderValuehumi");
output.innerText = rH;
3
slider.onmouseup = async function () {
const data = await fetchData();
const nodelData = filterDataByNode(data, “"Nodel");
const node2Data = filterDataByNode(data, "Node2");
const node3Data = filterDataByNode(data, “"Node3");
const node4Data = filterDataByNode(data, "Node4");
temperatureCharts.destroy();
createChart("temperatureChart”, nodelData, node2Data, node3Data, node4Data,
"Temperature (Nodel)", "Temperature (Node2)", "Temperature (Node3)", "Temperature
(Node4)", "Temperature (°C)", "temp");
3
sliderHumi.onmouseup = async function () {
const data = await fetchData();
const nodelData = filterDataByNode(data, "Nodel");
const node2Data = filterDataByNode(data, "Node2");
const node3Data = filterDataByNode(data, "Node3");
const node4Data = filterDataByNode(data, "Node4");
humidityCharts.destroy();
createChart("humidityChart”, nodelData, node2Data, node3Data, node4Data,
"Humidity (Nodel)", "Humidity (Node2)", "Humidity (Node3)", "Humidity (Node4)",
"Humidity (%)", "humid");
j3
toggleUrlIButton.addEventListener(*click"”, () => {
today = !today;
let dataLengthOld = 0;
if (temperatureCharts && temperatureCharts.destroy && humidityCharts &&
humidityCharts.destroy) {
temperatureCharts.destroy();
humidityCharts.destroy();
}
if (today) {
toggleUrlIButton.classList.add(""btn-success");
toggleUrlIButton.classList.remove("btn-danger");
}else {
toggleUrlIButton.classList.add(""btn-danger");
toggleUrlIButton.classList.remove("btn-success");
}
main();
bk
function drawmap(data) {
if (map && map.remove) {
map.eachLayer(function (layer) {
layer.remove();
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bk
map.off();
map.remove();

let number;
for (let i = 400; i < data.length; i++) {
let d = data.slice(-i);
if (d[0].Nodename === "Node1") {
number = i;
break;
}
}

var latestData = data;
var latitudes = mapDataValues(latestData, "Latitude™);
var longitudes = mapDataValues(latestData, "Longitude");
if (latitudes.length > 0 && longitudes.length > 0) {
let sum = 0;
for (leti=0; i < latitudes.length; i++) {
sum += latitudesi];

}
const averagelat = (sum / latitudes.length).toFixed(6);
sum = 0;

for (leti = 0; i < longitudes.length; i++) {
sum += longitudes[i];
4
const averagelon = (sum / longitudes.length).toFixed(6);
map = L.map("map").setView([averagelat, averagelon], 20);
L.tileLayer("https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png").addTo(map);
var counter = 0;
for (var i = 0; i < latestData.length; i++) {
if (latestData[i].Latitude == null && latestData[i].Longitude == null) {
var colorintensity = 255 * (i / latestData.length);
var markerColor = “rgh(0, 250, ${255 - colorIntensity});

var nodeBattery = latestData[i]['Node Battery"] < 0 ? 0
latestData[i]["Node Battery"];
var popupContent = "Time: ${latestData[i].Time} +7<br>Nodename:

${latestData[i].Nodename}<br>Node Battery: ${nodeBattery} %<br>Temperature:
${latestData[i]. Temperature} °C<br>Humidity: ${latestData[i].Humidity} %;
for (var j =i + 1; j < latestData.length; j++) {
if (latestData[i].Latitude === latestData[j].Latitude &&
latestData[i].Longitude = === latestData[j].Longitude =~ &&  Math.abs(new
Date(latestData[i]. Time) - new Date(latestData[j]. Time)) <= 10000) {
nodeBattery = latestData[j]["Node Battery"] < 0 ? 0
latestData[j]["Node Battery"];
popupContent += “<br><br>Time: ${latestData[j].Time}
+7<br>Nodename: ${latestData[j].Nodename}<br>Node Battery: ${nodeBattery}
%<br>Temperature: ${latestData[j]. Temperature} °C<br>Humidity:
${latestData[j].Humidity} %;
i=j;
}
}

counter++;
var marker = L.marker([latestData[i].Latitude, latestData[i].Longitude], {
icon: L.divicon({
className: “custom-marker",
iconSize: [20, 20],
iconAnchor: [10, 10],
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html:  “<div style="background-color: ${markerColor};
border: 2px solid black; width: 20px; height: 20px; border-radius:
50%;">%${counter}</div>",
b
}.addTo(map);
marker.bindPopup(popupContent).openPopup();
}

}
}else {
}
}

function createGraph(node1Data, node2Data, node3Data, node4Data) {

temperatureCharts.destroy();

createChart("temperatureChart”, nodelData, node2Data, node3Data, node4Data,
"Temperature (Nodel)", "Temperature (Node2)", "Temperature (Node3)", "Temperature
(Node4)", "Temperature (°C)", "temp");

humidityCharts.destroy();

createChart("humidityChart”, nodelData, node2Data, node3Data, node4Data,
"Humidity (Nodel)", "Humidity (Node2)", "Humidity (Node3)", "Humidity (Node4)",
"Humidity (%)", "humid");

async function main() {
const data = await fetchData();
datalengthNew = data.length;
if (dataLengthOld == 0) {
nodelData = filterDataByNode(data, "Nodel");
node2Data = filterDataByNode(data, "Node2");
node3Data = filterDataByNode(data, "Node3");
node4Data = filterDataByNode(data, "Node4");
updateAvg(nodelData, "nodelavgtemp”, "nodelavghumi);
updateAvg(node2Data, "node2avgtemp", "node2avghumi');
updateAvg(node3Data, "node3avgtemp", "node3avghumi®);
updateAvg(node4Data, "noded4avgtemp”, "noded4avghumi®);
updatenodebatt(node1Data.reverse(), "node1batt");
updatenodebatt(node2Data.reverse(), "node2batt");
updatenodebatt(node3Data.reverse(), "node3batt");
updatenodebatt(node4Data.reverse(), "node4batt™);
createChart("temperatureChart", node1Data, node2Data, node3Data, node4Data,
"Temperature (Nodel)", "Temperature (Node2)", "Temperature (Node3)",
"Temperature (Node4)", "Temperature (°C)", "temp");
createChart("humidityChart", nodelData, node2Data, node3Data, node4Data,
"Humidity (Nodel)", "Humidity (Node2)", "Humidity (Node3)", "Humidity
(Node4)", "Humidity (%)", "humid");
updateLastUpdate Time(node 1 Data.reverse());
updategatewaybat(node1Data);
drawmap(data.reverse());
dataLengthOld = dataLengthNew;
} else if (dataLengthOld !== datalengthNew) {
nodelData = filterDataByNode(data, "Node1");
node2Data = filterDataByNode(data, "Node2");
node3Data = filterDataByNode(data, "Node3");
node4Data = filterDataByNode(data, "Node4");
updateAvg(nodelData, "nodelavgtemp", "nodelavghumi®);
updateAvg(node2Data, "node2avgtemp”, "node2avghumi®);
updateAvg(node3Data, "node3avgtemp”, "node3avghumi®);
updateAvg(node4Data, "noded4avgtemp”, "noded4avghumi®);
updatenodebatt(node1Data.reverse(), "nodelbatt");
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updatenodebatt(node2Data.reverse(), "node2batt™);
updatenodebatt(node3Data.reverse(), "node3batt");
updatenodebatt(node4Data.reverse(), "node4batt");
createGraph(node1Data, node2Data, node3Data, node4Data);
updatelog(data);

updategatewaybat(node 1 Data.reverse());

updateLastUpdate Time(node 1 Data);
drawmap(data.reverse());

dataLengthOld = dataLengthNew;

}
}
main();
fetchDataAndToggle();
setinterval(fetchDataAndToggle, 1000);
setInterval(main, 10000); </script>
</body>
</html>
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<IDOCTYPE html>
<html lang="en">
<head>
<title>Settings</title>
<link rel="stylesheet" href="style.css" />
<meta name="viewport" content="width=device-width, initial-scale=1" />
<link rel="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/4.5.2/css/bootstrap.min.css" />
<script src="https://code.jquery.com/jquery-3.5.1.slim.min.js"></script>
<script
src="https://cdn.jsdelivr.net/npm/@popperjs/core@2.11.6/dist/umd/popper.min.js'></
script>
<script
src="https://maxcdn.bootstrapcdn.com/bootstrap/4.5.2/js/bootstrap.min.js"></script>
</head>
<div class="loader" id="loadingMessage">
<div class=" loader-inner">
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
</div>
</div>
<nav class="navbar navbar-expand-lg navbar-dark navbar-light animate__animated
animate__fadelnDownBig"
style="background-color: #484748d7">
<a id="name" class="navbar-brand" href="/">Admin</a>
<button class="navbar-toggler" type="button" data-toggle="collapse” data-
target="#navbarNav"
aria-controls="navbarNav" aria-expanded="false" aria-label="Toggle navigation">
<span class="navbar-toggler-icon"></span>
</button>
<div class="collapse navbar-collapse" id="navbarNav">
<ul class="navbar-nav'>
<li class="nav-item dropdown">
<a class="nav-link dropdown-toggle" href="#"
id="navbarDropdownMenuLink" data-toggle="dropdown"
aria-haspopup="true" aria-expanded="false">
Home
<[a>
<div class="dropdown-menu" aria-labelledby="navbarDropdownMenuLink">
<a class="dropdown-item" href="index.html#Dashboard">Dashboard</a>
<a class="dropdown-item"
href="index.html#temperaturegraph">Temperature Graphs</a>
<a class="dropdown-item" href="index.html#humiditygraph">Humidity
Graphs</a>
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<a class="dropdown-item" href="index.html#Locations">Locations</a>
</div>
</li>
<li class="nav-item">
<li class="nav-item dropdown">
<a class="nav-link dropdown-toggle" href="#" data-toggle="dropdown" aria-
haspopup="true"
aria-expanded="false">
Past Records
</a>
<div class="dropdown-menu his" aria-
labelledby="navbarDropdownMenuLink">
<form id="TimeForm">
<label for="start">&nbsp;&nbsp;&nbsp;&nbsp;Start :</label>
<input type="datetime-local" id="start" name="start" required
value="2023-12-29T00:00"
min="2023-01-12T00:00" max="2024-12-31T23:59">
<br>
<label for="end">&nbsp;&nbsp;&nbsp;&nbsp;End :&nbsp;</label>
<input type="datetime-local" id="end" name="end" required
value="2023-12-29T15:00"
min="2023-01-12T00:00" max="2024-12-31T23:59">

<br>
<div class="dropdown-divider"></div>
<button type="button™ onclick="submitFormss()"
style="margin-left:38%;">Submit</button>
</form>
</div>
</li>
</li>

<li class="nav-item">
<a class="nav-link" href="setting.html">Setting</a>
</li>
<li class="nav-item">
<a class="nav-link" href="alert.html" target="_blank">Alert</a>
</li>
</ul>
<ul class="navbar-nav ml-auto™>
<li class="nav-item">
<button class="btn btn-outline-light™ onclick="logout()">Log out</button>
</li>
</ul>
</div>
</nav>
<style>
body {
color: black;
}
#emaillist {
height: 506px;
}
.email-container {
display: flex;
justify-content: space-between;
margin-bottom: 5px;
}

</style>



<body>
<div class="container">
<div class="row justify-content-center mt-4">
</div>
<div class="row mt-4">
<div class="col-md-12 ">
<div class="card mb-4">
<div class="card-header">
<div class="row">
<div class="col">
<h5>LoRa Settings</h5>
</div>
</div>
</div>
<div class="card-body">
<form id="loraSettingsForm">
<div class="form-group™>
<label for="syncword">Syncword (0-255):</label>
<div class="input-group">
<input  type="number"  class="form-control"
name="syncword" value="242">
<div class="input-group-append">
</div>
</div>
</div>
<div class="form-group">
<label for="txPower">Tx Power (0-20):</label>
<div class="input-group">
<input  type="number" class="form-control"
name="txPower" value="20">
<div class="input-group-append">
<span class="input-group-text">dBm</span>
</div>
</div>
</div>
<div class="form-group">
<label for="frequency">Frequency (900-931):</label>
<div class="input-group">
<input type="number" class="form-control"
name="frequency"
value="923">
<div class="input-group-append">
<span class="input-group-text">MHz</span>
</div>
</div>
</div>
<div class="form-group">
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id="syncword"

id="txPower"

id="frequency"

<label for="transmissionlInterval">Transmission Interval:</label>

<div class="input-group">

<input type="text" class="form-control" id="transmissioninterval"

value="3"
name="transmissionlInterval">
<div class="input-group-append">
<span class="input-group-text">minutes</span>
</div>
</div>
</div>
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<div class="row justify-content-center">
<button type="submit" class="btn btn-primary"
onclick="submitForm()">Submit</button>
<button type="button" class="btn btn-secondary ml-2"
onclick="resetForm()">Reset</button>
</div>
</form>
</div>
</div>
</div>
</div>
</div>
<script> let url = "https://api.rungrueng.site";
function getCookie(name) {
const cookies = document.cookie.split(";");
for (let cookie of cookies) {
const [cookieName, cookieValue] = cookie.split("=");
if (cookieName.trim() === name) {
return cookieValue;
}
}
return null;
}
let username = getCookie("username");
async function submitFormss() {
var start = document.getElementByld("start").value;
var end = document.getElementByld("end").value;
window.location.href = “results.html?start=${start}&end=${end};
}
function logout() {
document.cookie = "username=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
document.cookie = "table=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
document.cookie = "id=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
window.location.replace("login.htmI");
}
document.addEventListener("DOMContentLoaded", function () {
function capitalizeFirstLetter(string) {
return string.charAt(0).toUpperCase() + string.slice(1);
}
const navbarBrand = document.getElementByld("name");
if (username) {
navbarBrand.textContent = capitalizeFirstLetter(username);
}
if (lusername) {
window.location.replace("login.html");
return;
}
bk
document.addEventListener("DOMContentLoaded", function () {
var randomDelay = Math.floor(Math.random() * 1001);
var styleElement = document.createElement(*'style");
styleElement.textContent = °
:root {
--animate-duration: ${randomDelay + 500}ms !important;
--animate-delay: 1s limportant;

}
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document.head.appendChild(styleElement);
setTimeout(function () {
$("#loadingMessage™).hide();
}, randomDelay);
b
async function submitForm() {
const url = "https://api.rungrueng.site";
const syncword = document.getElementByld(*"syncword").value;
const txPower = document.getElementByld("txPower").value;
const frequency = document.getElementByld("frequency™).value;
const transmissionInterval = document.getElementByld("transmissioninterval™).value;
const body = {
syncword: syncword,
txPower: txPower,
freq: frequency,
interval: transmissioninterval,
user: username,
¥
const syncwordHex = parselnt(syncword).toString(16).toUpperCase();
const message = “Submitting Form with the following values:
Syncword: ${syncword} (${syncwordHex})
Tx Power: ${txPower} dBm
Frequency: ${frequency} MHz
Transmission Interval: ${transmissionInterval} minutes’;
if ('confirm(message)) {
return;
}
const options = {
method: "POST",
headers: {
"Content-Type": "application/json",
+
body: JSON.stringify(body),
X
try {
const response = await fetch(url + "/api/sendconfig", options);

if (response.ok) {
alert("Form submitted! LoRa Settings have been changed.");

}else {

alert("Error submitting form. Please try again later.");

} catch (error) {
alert("Error submitting form. Please try again later.");

location.reload();

}
async function fetchDataAndUpdateForm() {

try {
const response = await fetch(url + "/api/showconfig?user=" + username);
const data = await response.json();
document.getElementByld("syncword").value = data.Syncword,;
document.getElementByld("txPower").value = data.Tx_power;
document.getElementByld("frequency").value = data.Frequency;
document.getElementByld("transmissioninterval™).value = data. Tx_interval;

} catch (error) {}

function resetForm() {



218

document.getElementByld("'syncword").value = "242";
document.getElementByld("txPower").value = "20";
document.getElementByld("frequency").value = "923";
document.getElementByld("transmissioninterval™).value = "3";
submitForm();

}

fetchDataAndUpdateForm();

</script>

</body>

</html>
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<IDOCTYPE html>
<html lang="en">
<head>

<title>Project</title>
<meta charset="utf-8" />
<link rel="stylesheet" href="style.css" />
<meta name="viewport" content="width=device-width, initial-scale=1" />
<script type="text/javascript"
src="https://cdn.jsdelivr.net/npm/chart.js/dist/chart.umd.min.js"></script>
<script
src="https://cdn.jsdelivr.net/npm/chartjs-adapter-date-fns/dist/chartjs-adapter-date-
fns.bundle.min.js"></script>
<link rel="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/4.5.2/css/bootstrap.min.css™ />
<script src="https://code.jquery.com/jquery-3.5.1.slim.min.js"></script>
<script
src="https://cdn.jsdelivr.net/npm/@popperjs/core@2.11.6/dist/umd/popper.min.js"></
script>

<script
src="https://maxcdn.bootstrapcdn.com/bootstrap/4.5.2/js/bootstrap.min.js"></script>
<link rel="stylesheet"

href="https://fonts.googleapis.com/css2?family=Material+Symbols+QOutlined:opsz,w
ght,FILL,GRAD@20..48,100..700,0..1,-50..200" />
<link href="https://cdn.jsdelivr.net/npm/bootstrap5-toggle@5.0.4/css/bootstraps-
toggle.min.css” rel="stylesheet" />
<script src="https://cdn.jsdelivr.net/npm/bootstrap5-toggle@5.0.4/js/bootstrap5-
toggle.jguery.min.js"></script>
<link href="https://gitcdn.github.io/bootstrap-toggle/2.2.2/css/bootstrap-
toggle.min.css" rel="stylesheet" />
<script src="https://gitcdn.github.io/bootstrap-toggle/2.2.2/js/bootstrap-
toggle.min.js"></script>
<link rel="stylesheet"
href="https://cdnjs.cloudflare.com/ajax/libs/animate.css/4.1.1/animate.min.css" />
<link href="https://fonts.googleapis.com/css?family=Roboto" rel="stylesheet" />
<link rel="stylesheet" href="https://unpkg.com/leaflet@ 1.9.4/dist/leaflet.css"
integrity="sha256-p4NxAo0JBhIIN+hmNHrzRCf9tD/miZyoHS50bTRRIBMY="
crossorigin=""/>
<script src="https://unpkg.com/leaflet@1.9.4/dist/leaflet.js"
integrity="sha256-20nQCchB9c00qljJZRGuk2/Z9VM+kNiyxNV1IvTIZBo="
crossorigin=""></script>
<link rel="stylesheet" href="https://use.fontawesome.com/releases/v5.0.6/css/all.css">
<link href="https://fonts.googleapis.com/css?family=Roboto" rel="stylesheet">
</head>
<div class="loader" id="loadingMessage">
<div class=" loader-inner">
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
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<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
</div>
</div>
<body id="content">
<nav class="navbar navbar-expand-lg navbar-dark navbar-light
animate__animated animate__fadelnDownBig"
style="background-color: #484748d7">
<a id="name" class="navbar-brand" href="/">Admin</a>
<button  class="navbar-toggler" type="button" data-toggle="collapse” data-
target="#navbarNav"
aria-controls="navbarNav" aria-expanded="false" aria-label="Toggle navigation">
<span class="navbar-toggler-icon"></span>
</button>
<div class="collapse navbar-collapse™ id="navbarNav">
<ul class="navbar-nav">
<li class="nav-item dropdown">
<a class="nav-link dropdown-toggle™ href="#"
id="navbarDropdownMenuLink" data-toggle="dropdown"
aria-haspopup="true" aria-expanded="false">
Home
</a>
<div class="dropdown-menu" aria-labelledby="navbarDropdownMenuLink">
<a class="dropdown-item™ href="index.html#Dashboard">Dashboard</a>
<aclass="dropdown-item"
href="index.html#temperaturegraph">Temperature Graphs</a>
<a class="dropdown-item" href="index.html#humiditygraph">Humidity
Graphs</a>
<a class="dropdown-item" href="index.html#Locations">Locations</a>
</div>
</li>
<li class="nav-item">
<li class="nav-item dropdown">
<a class="nav-link dropdown-toggle" href="#" data-toggle="dropdown"
aria-haspopup="true"
aria-expanded="false">
Past Records
<la>
<div class="dropdown-menu his"
labelledby="navbarDropdownMenuLink">
<form id="TimeForm">
<label for="start">&nbsp;&nbsp;&nbsp;&nbsp;Start :</label>
<input  type="datetime-local" id="start" name="start" required
value="2023-12-29T00:00"
min="2023-01-12T00:00" max="2024-12-31T23:59">

aria-

<br>
<label for="end">&nbsp;&nbsp;&nbsp;&nbsp;End :&nbsp;</label>
<input  type="datetime-local" id="end" name="end"  required

value="2023-12-29T15:00"
min="2023-01-12T00:00" max="2024-12-31T23:59">
<br>
<div class="dropdown-divider"></div>
<button  type="button"  onclick="submitForm()"  style="margin-
left:38%;">Submit</button>
</form>
</div>
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</li>
</li>
<li class="nav-item">
<a class="nav-link" href="setting.html" target="_blank">Setting</a>
</li>
<li class="nav-item">
<a class="nav-link" href="alert.html" target="_blank">Alert</a>
</li>
</ul>
<ul class="navbar-nav ml-auto">
<li class="nav-item">
<button class="btn btn-outline-light" onclick="logout()">Log out</button>
</li>
</ul>
</div>
</nav>
<div class="container-fluid" style="margin-top: 0%;">
<div class="row mt-4">
<div class="col-12">
<hl class="p-2">

<span id="Dashboard">Dashboard</span>&nbsp<span
id="lastUpdate Time"></span>
</h1>
</div>
</div>

<div class="row">
<div class="col-12 col-md-12 col-lg-12 animate__animated
animate__animated animate__pulse™>
<div class="row mt-4 flex-row">
<div class="col-md-6">
<div class="card mb-4">
<div class="card-header">
<div class="row">
<div class="col">
<h5>Node 1</h5>
</div>
<div class="col-auto">
<span class="material-symbols-outlined">battery 4 bar</span>
<span class="batteryvalue" id="node1batt">80%</span>
</div>
</div>
</div>
<div class="card-body">
<div class="row">
<div class="col-12 align-content-center">
<div class="row">
<div class="col-2 col-Ig-1 col-xI-2">
<h5 class="card-title">
<span class="material-symbols-outlined icon-style">
thermometer
</span>
</h5>
</div>
<div class="col-5 col-lg-3 col-xI-5">
<h5 class="card-title temp">Temperature</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
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<h35 class="card-title" id="node2avgtemp"></h5>
</div>
</div>
</div>
</div>
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-Ig-1 col-xI-2">
<h5 class="card-title">
<span class="material-symbols-outlined icon-style">
humidity percentage
</span>
</h5>
</div>
<div class="col-5 col-Ig-3 col-xI-5">
<h5 class="card-title humi*>Humidity</h5>
</div>
<div class="col-5 col-Ig-7 col-xI-5">
<h35 class="card-title" id="nodelavghumi"></h5>
</div>
</div>
</div>
</div>
<div class="row justify-content-end">
<div class="col-auto">
<label class="invisible-button™
onclick="toggleChanged('Nodel', 'nodeltoggle’)"></label>
<input id="nodeltoggle" type="checkbox" checked data-
toggle="toggle"
data-onstyle="success" data-offstyle="danger" />
</div>
</div>
</div>
</div>
</div>
<div class="col-md-6 mb-4">
<div class="card mb-4">
<div class="card-header">
<div class="row">
<div class="col">
<h5>Node 2</h5>
</div>
<div class="col-auto">
<span class="material-symbols-outlined">battery 4 bar</span>
<span class="batteryvalue" id="node2batt">80%</span>
</div>
</div>
</div>
<div class="card-body">
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-Ig-1 col-xI-2">
<h5 class="card-title">
<span class="material-symbols-outlined icon-style">
thermometer
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</span>
</h5>
</div>
<div class="col-5 col-lg-3 col-xI-5">
<h5 class="card-title temp">Temperature</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
<h5 class="card-title" id="nodelavgtemp"></h5>
</div>
</div>
</div>
</div>
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-Ig-1 col-xI-2">
<h5 class="card-title">
<span class="material-symbols-outlined icon-style">
humidity_percentage
</span>
</h5>
</div>
<div class="col-5 col-Ig-3 col-xI-5">
<h35 class="card-title humi">Humidity</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
<h5 class="card-title" id="node2avghumi*></h5>
</div>
</div>
</div>
</div>
<div class="row justify-content-end">
<div class="col-auto">
<label class="invisible-button"
onclick="toggleChanged('Node2', 'node2toggle’)"></label>
<input id="node2toggle" type="checkbox" checked data-
toggle="toggle"
data-onstyle="success" data-offstyle="danger" />
</div>
</div>
</div>
</div>
</div>
</div>
<div class="row">
<div class="col-md-6 mb-4">
<div class="card mb-4">
<div class="card-header">
<div class="row">
<div class="col">
<h5>Node 3</h5>
</div>
<div class="col-auto">
<span class="material-symbols-outlined">battery 4 bar</span>
<span class="batteryvalue" id="node3batt">80%</span>
</div>
</div>
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<div class="card-body">
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-lg-1 col-xI-2">
<h5 class="card-title">
<span class="material-symbols-outlined icon-style">
thermometer
</span>
</h5>
</div>
<div class="col-5 col-lg-3 col-xI-5">
<h5 class="card-title temp">Temperature</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
<h5 class="card-title" id="node3avgtemp"></h5>
</div>
</div>
</div>
</div>
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-Ig-1 col-xI-2">
<h5 class="card-title">
<span class="material-symbols-outlined icon-style">
humidity_percentage
</span>
</h5>
</div>
<div class="col-5 col-Ig-3 col-xI-5">
<h35 class="card-title humi">Humidity</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
<h35 class="card-title" id="node3avghumi"></h5>
</div>
</div>
</div>
</div>
<div class="row justify-content-end">
<div class="col-auto">
<label class="invisible-button"
onclick="toggleChanged('Node3', 'node3toggle")"></label>
<input id="node3toggle" type="checkbox" checked
toggle="toggle"
data-onstyle="success" data-offstyle="danger" />
</div>
</div>
</div>
</div>
</div>
<div class="col-md-6">
<div class="card mb-4">
<div class="card-header">
<div class="row">
<div class="col">
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<h5>Node 4</h5>
</div>
<div class="col-auto">
<span class="material-symbols-outlined">battery 4 bar</span>
<span class="batteryvalue" id="node4batt">80%</span>
</div>
</div>
</div>
<div class="card-body">
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-Ig-1 col-xI-2">
<hS5 class="card-title">
<span class="material-symbols-outlined icon-style">
thermometer
</span>
</h5>
</div>
<div class="col-5 col-Ig-3 col-xI-5">
<h5 class="card-title temp">Temperature</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
<h5 class="card-title" id="node4avgtemp"></h5>
</div>
</div>
</div>
</div>
<div class="row">
<div class="col-12">
<div class="row align-items-center">
<div class="col-2 col-Ig-1 col-xI-2">
<h5 class="card-title">
<span class="material-symbols-outlined icon-style">
humidity percentage
</span>
</h5>
</div>
<div class="col-5 col-Ig-3 col-xI-5">
<h5 class="card-title humi">Humidity</h5>
</div>
<div class="col-5 col-lg-7 col-xI-5">
<h5 class="card-title" id="node4avghumi"></h5>
</div>
</div>
</div>
</div>
<div class="row justify-content-end">
<div class="col-auto">
<label class="invisible-button"
onclick="toggleChanged('Node4', 'node4toggle’)"></label>
<input id="node4toggle" type="checkbox" checked data-
toggle="toggle"
data-onstyle="success" data-offstyle="danger" />
</div>
</div>
</div>
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</div>
</div>
</div>
</div>
<div class="col-sm-12 col-md-12 col-Ig-6 mt-sm-0 mt-lg-4 ">
</div>
</div>
<div class="row mt-4 mt-sm-4 mt-1g-0">
<div class="col-12">
<div class="card text-center" id="temperaturegraph™>
<div class="card-header">
<h4>Temperature Graphs</h4>
</div>
<div class="card-body">
<canvas id="temperatureChart" width="100%" height="30"></canvas>
</div>
<div class="card-footer text-muted™>
<div class="slidecontainer" style="text-align: center; font-size: medium;
padding-top: 1%">
Show latest <span id="sliderValue">20</span>
<span style="margin-right: 1%">values</span> (
<span id="sliderMinValue">1</span>
<input type="range" min="1" max="40" value="20" class="slider"
id="myRange" />
<span id="sliderMaxValue ">40</span>
)
</div>
</div>
</div>
</div>
</div>
<div class="row mt-4 mt-sm-4 mt-lg-4">
<div class="col-12">
<div class="card text-center" id="humiditygraph">
<div class="card-header">
<h4>Humidity Graphs</h4>
</div>
<div class="card-body">
<canvas id="humidityChart" width="100%" height="30"></canvas>
</div>
<div class="card-footer text-muted">
<div class="slidecontainer" style="text-align: center; font-size: medium;
padding-top: 1%">
Show latest <span id="sliderValuehumi">20</span>
<span style="margin-right: 1%">values</span> (
<span id="sliderMinValuehumi">1</span>
<input type="range" min="1" max="40" value="20" class="slider"
id="myRangehumi" />
<span id="sliderMaxValuehumi ">40</span>
)
</div>
</div>
</div>
</div>
</div>
<div class="row mt-4 mt-sm-4 mt-lg-4 mb-5">
<div class="col-12">
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<div class="card text-center" id="Locations">
<div class="card-header">
<h4>Location</h4>
</div>
<div class="card-body">
<div id="map"></div>
</div>
<div class="card-footer text-muted"></div>
</div>
</div>
</div>
</div>
<script> var container = document.querySelector(*.container-fluid");
var dropdown = document.getElementByld(*'navbarDropdownMenuLink™);
var dropdownltems = document.querySelectorAll(".dropdown-item");
function getCookie(name) {
const cookies = document.cookie.split(";");
for (let cookie of cookies) {
const [cookieName, cookieValue] = cookie.split("=");
if (cookieName.trim() === name) {
return cookieValue;
}
}
return null;
}
let username = getCookie(*"username™);
let datalengthOld = 0,
datalengthNew = 0,
url = "https://api.rungrueng.site”,
temperatureChart,
humidityChart,
r=20,
rH =20,
currentTime = new Date(),
map,
filteredData = [],
Databetween;
async function submitForm() {
var start = document.getElementByld("start").value;
var end = document.getElementByld("end").value;
window.location.href = ‘results.html?start=${start}&end=${end}” + “&user=" +
username;

function logout() {
document.cookie = "username=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
document.cookie = "table=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
document.cookie = "id=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
window.location.replace(*login.html");
}
document.addEventListener("DOMContentLoaded", function () {
function capitalizeFirstLetter(string) {
return string.charAt(0).toUpperCase() + string.slice(1);
}
const navbarBrand = document.getElementByld(""'name");
if (username) {
navbarBrand.textContent = capitalizeFirstLetter(username);

}
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if (lusername) {
window.location.replace("login.html");
return;
}
b
async function fetchData() {
const urlParams = new URLSearchParams(window.location.search);
const start = urlParams.get("'start");
const end = urlParams.get(""end");
document.getElementByld("'start™").value = start || "2023-12-29T00:00";
document.getElementByld("end").value = end || “2023-12-29T15:00";
if (Istart || 'end) {
return null;
}
const response = await fetch("https://api.rungrueng.site/api/date”, {
method: "POST",
headers: {
"Content-Type™: "application/json™,
+
body: JSON.stringify({
start: start,
end: end,
user: username,
b
b
const data = await response.json();
if (Array.isArray(data) && data.length > 0) {
}else {
}
return data;
}
document.addEventListener("DOMContentLoaded", function () {
var randomDelay = Math.floor(Math.random() * 1001);
var styleElement = document.createElement("'style™);
styleElement.textContent =~
:root {
--animate-duration: ${randomDelay + 500}ms !important;
--animate-delay: 1s limportant;

}

N

document.head.appendChild(styleElement);
setTimeout(function () {
$("#loadingMessage").hide();
}, randomDelay);
I3k
function mapDataValues(data, key) {
return data.map((item) => (item[key] === 0 ? null : item[key]));
}
function createChart(canvasld, datal, data2, data3, data4, labell, label2, label3, label4,
yAxisLabel, type) {
function mapTimestamps(data) {
return data.map((item) => new Date(item.Time).tolSOString().replace(".000Z", "");
}
const latestDatal = datal;
const latestData2 = data2;
const latestData3 = data3;
const latestData4 = data4;
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let timestamp1 = mapTimestamps(latestDatal);
let timestamp2 = mapTimestamps(latestData2);
let timestamp3 = mapTimestamps(latestData3);
let timestamp4 = mapTimestamps(latestData4);
if (type === "temp") {
let timestamp1temp = timestamp1.slice(-1 * r);
let timestamp2temp = timestamp2.slice(-1 * r);
let timestamp3temp = timestamp3.slice(-1 * r);
let timestamp4temp = timestamp4-.slice(-1 * r);
let temperatures1 = mapDataValues(latestDatal, "Temperature™);
let temperatures2 = mapDataValues(latestData2, "Temperature™);
let temperatures3 = mapDataValues(latestData3, "Temperature");
let temperatures4 = mapDataValues(latestData4, "Temperature™);
temperatures1 = temperatures1.slice(-r);
temperatures2 = temperatures2.slice(-r);
temperatures3 = temperatures3.slice(-r);
temperatures4 = temperatures4.slice(-r);
let sum = 0;
for (leti=0; i < temperaturesl.length; i++) {
sum += temperatures1[i];
}

const averagetem = (sum / temperatures1.length).toFixed(2);

const convertedDatal = timestamp 1temp.map((timestamp, index) => ({
X: timestamp,
y: temperatures1[index],

b))

const convertedData2 = timestamp2temp.map((timestamp, index) => ({
X: timestamp,
y: temperatures2[index],

b))

const convertedData3 = timestamp3temp.map((timestamp, index) => ({
X: timestamp,
y: temperatures3[index],

b))

const convertedData4 = timestamp4temp.map((timestamp, index) => ({
X: timestamp,
y: temperatures4[index],

)

const data = {
datasets: [

label: labell,
data: convertedDatal.map((item) => ({
X: item.x,
y: item.y,
).
yAXxisID: "y1",
backgroundColor: "rgba(0, 255, 0, 0.8)",
borderColor: "rgba(0, 255, 0, 1)",
borderWidth: 2,

e

label: label2,

data: convertedData2.map((item) => ({
X: item.x,
y: item.y,

D),
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}
]
+
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yAXxisID: "y1",

backgroundColor: "rgba(255, 255, 0, 0.8)",
borderColor: "rgha(255, 255, 0, 1)",
borderWidth: 2,

label: label3,
data: convertedData3.map((item) => ({
X: item.x,
y: item.y,
N,
yAXxisID: "y1",
backgroundColor: "rgba(54, 162, 235, 0.8)",
borderColor: "rgba(54, 162, 235, 1)",
borderWidth: 2,

label: label4,
data: convertedData4.map((item) => ({
X: item.x,
y: item.y,
M)
yAxisID: "y1",
backgroundColor: "rgba(255, 26, 104, 0.8)",
borderColor: "rgba(255, 26, 104, 1)",
borderWidth: 2,

const config = {

type:

data,

"line",

options: {
animation: {

}

duration: false,

elements: {

}

line: {
tension: 0.35,

}

scales: {

x:{
type: "time",
ticks: {
major: {
enabled: true,
}
font: (context) => {
const boldedTicks = context.tick && context.tick.major ? "900" : "";
return {
weight: boldedTicks,
I3
}
2
time: {
unit; "minute”,
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displayFormats: {
minute: "HH:mm",

}
b
title: {
display: true,
text: "Time",
h
grid: {
color: "rgha(255, 255, 255, 0.2)",
h

min: timestamp1temp[0],
max: timestamp1templ[-r],
3
yl:{
grid: {
color: "rgha(255, 255, 255, 0.2",
.

title: {
display: true,
text: yAxisLabel,
}7
suggestedMin: parseFloat(averagetem) - 1,
suggestedMax: parseFloat(averagetem) + 2,

+
+
plugins: {
legend: {
display: true,
position: "top",
2
+
b

j3
const temperatureChart = new Chart(document.getElementByld(canvasld), config);
temperatureCharts = temperatureChart;
} else if (type === "humid") {
let timestamp1humi = timestamp1.slice(-1 * rH);
let timestamp2humi = timestamp2.slice(-1 * rH);
let timestamp3humi = timestamp3.slice(-1 * rH);
let timestamp4humi = timestamp4.slice(-1 * rH);
let humiditys1 = mapDataValues(latestDatal, "Humidity");
let humiditys2 = mapDataValues(latestData2, "Humidity");
let humiditys3 = mapDataValues(latestData3, "Humidity");
let humiditys4 = mapDataValues(latestData4, "Humidity");
humiditys1 = humiditys1.slice(-rH);
humiditys2 = humiditys2.slice(-rH);
humiditys3 = humiditys3.slice(-rH);
humiditys4 = humiditys4.slice(-rH);
sum = 0;
for (leti=0; i < humiditys1.length; i++) {
sum += humiditys1[i];
}
const averagehumidity = (sum / humiditys1.length).toFixed(2);
const convertedDatal = timestamp1humi.map((timestamp, index) => ({
X: timestamp,
y: humiditysl1[index],
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»);

const convertedData2 = timestamp2humi.map((timestamp, index) => ({
X: timestamp,
y: humiditys2[index],

»);

const convertedData3 = timestamp3humi.map((timestamp, index) => ({
X: timestamp,
y: humiditys3[index],

»);

const convertedData4 = timestamp4humi.map((timestamp, index) => ({
X: timestamp,
y: humiditys4[index],

»);

const data = {
datasets: [

label: labell,
data: convertedDatal.map((item) => ({
X: item.x,
y: item.y,
N,
yAXxisID: "y1",
backgroundColor: "rgba(0, 255, 0, 0.8)",
borderColor: "rgba(0, 255, 0, 1)",
borderWidth: 2,

}
{

label: label2,
data: convertedData2.map((item) => ({
X: item.x,
y: item.y,
D).
yAXxisID: "y1",
backgroundColor: "rgba(255, 255, 0, 0.8)",
borderColor: "rgba(255, 255, 0, 1)",
borderWidth: 2,

P et

label: label3,
data: convertedData3.map((item) => ({
X: item.x,
y: item.y,
N,
yAXxisID: "y1",
backgroundColor: "rgba(54, 162, 235, 0.8)",
borderColor: "rgba(54, 162, 235, 1)",
borderWidth: 2,

e

label: label4,
data: convertedData4.map((item) => ({
X: item.x,
y: item.y,
).
yAXxisID: "y1",
backgroundColor: "rgba(255, 26, 104, 0.8)",
borderColor: "rgba(255, 26, 104, 1)",



borderWidth: 2,
}
1
3
const config = {
type: "line",
data,
options: {
animation: {
duration: false,
}
elements: {
line: {
tension: 0.35,
+
¥
scales: {
x: {
type: "time",
ticks: {
major: {

}
3

time: {

enabled: true,

unit: "minute”,
displayFormats: {
minute: "HH:mm",

}
b

title: {

display: true,
text: "Time",

1

grid: {
2

3

yl:{
grid: {

b
title: {

color: "rgha(255, 255, 255, 0.2)",

color: "rgha(255, 255, 255, 0.2",

display: true,
text: yAxisLabel,

2

suggestedMin: parseFloat(averagehumidity) - 1.5,
suggestedMax: parseFloat(averagehumidity) + 1,

2
¥

piugins: {
legend: {
display: true,

position: "top",

234
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Y
const humidityChart = new Chart(document.getElementByld(canvasld), config);
humidityCharts = humidityChart;

}else {

}

}
function updateCardLayout() {

var screenWidth = window.innerWidth;
var screenHeight = window.innerHeight;
if (screenWidth <= 500) {
var humidityChartCanvas = document.getElementByld("humidityChart");
var temperatureChartCanvas = document.getElementByld("temperatureChart");
humidityChartCanvas.height = 120;
temperatureChartCanvas.height = 120;
main();

}
if (screenWidth <= 1300 && screenWidth > 992) {
var tempElements = document.querySelectorAll(*.temp™);
tempElements.forEach(function (element) {
element.textContent = "Temp";
ok
var humiElements = document.querySelectorAll(*".humi");
humiElements.forEach(function (element) {
element.textContent = "Humid";
b
}else {
var tempElements = document.querySelectorAll(*.temp");
tempElements.forEach(function (element) {
element.textContent = "Temperature™;
b
var humiElements = document.querySelectorAll(".humi");
humiElements.forEach(function (element) {
element.textContent = "Humidity";

ok
}
}
updateCardLayout();
window.addEventListener("resize", function () {
updateCardLayout();
b
async function fetchDataAndToggle() {
try {
const response = await fetch(url + "/api/node?user=" + username);
const data = await response.json();
updateCheckbox(data, "Node1", "nodeltoggle");
updateCheckbox(data, "Node2", "node2toggle");
updateCheckbox(data, "Node3", "node3toggle");
updateCheckbox(data, "Node4", "node4toggle™);
} catch (error) {}

function updateCheckbox(data, nodeName, checkboxId) {
const nodeExists = data.nodenames.includes(nodeName);
document.getElementByld(checkboxld).checked = nodeExists;
if (nodeExists) {
$(#${checkboxld}").bootstrapToggle("on");

Telse {
$(#${checkboxld}").bootstrapToggle("off");
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}
}
function toggleChanged(nodeName, checkboxId) {
$(#${checkboxId}").hootstrapToggle("toggle");
fetch(url + "/api/activate?nodename="+ nodeName + "&user=" + username);
}
function filterDataByNode(data, node) {
return data.filter((item) => item.Nodename === node);
}

function updateAvg(data, idtemp, idhumi) {
const temperatures = data.map((item) => item.Temperature);
const humidity = data.map((item) => item.Humidity);
let sumTem = 0;
let sumHum = 0;
for (leti = 0; i < temperatures.length; i++) {
sumTem += temperatures]i];
}
const averageTemp = sumTem / temperatures.length;
for (leti = 0; i < humidity.length; i++) {
sumHum += humidity[il;
}
const averageHumidity = sumHum / humidity.length;
const avgTempElement = document.getElementByld(idtemp);
if (avgTempElement) {
avgTempElement.innerHTML = ": ${averageTemp.toFixed(2)} #C’;
}
const avgHumiElement = document.getElementByld(idhumi);
if (avgHumiElement) {
avgHumiElement.innerHTML = ": ${averageHumidity.toFixed(2)} %;
}
}
function updateLastUpdate Time(data) {
const lastUpdate TimeElement = document.getElementByld("lastUpdateTime");
if (lastUpdateTimeElement) {
let startDataPoint = data[0];
let endDataPoint = data[data.length - 1];
let startdate = new Date(startDataPoint. Time);
let enddate = new Date(endDataPoint. Time);
const options = {
weekday: "short",
year: "numeric",
month: "short",
day: "numeric"”,
hour: "numeric",
minute: "numeric",
second: "numeric”,
timeZone: "UTC",
3
startdate = startdate.toLocaleString("en-US", options);
enddate = enddate.toLocaleString("en-US", options);
Databetween = “(Data between ${startdate} and ${enddate};
lastUpdateTimeElement.textContent = Databetween;
}
}
function updatelog(responseData) {
const options = {
hour: "numeric",
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minute: "numeric",
second: "numeric",
timeZone: "UTC",
3
responseData.forEach((element) => {
const elementTimestamp = new Date(element. Time).getTime();
const currentTimestamp = currentTime.getTime() + 7 * 60 * 60 * 1000;
if (elementTimestamp > currentTimestamp) {
filteredData.push(element);
filteredData.reverse();

}
bk
const messages = filteredData.map((item) => {
const formattedTime = new Date(item.Time).toLocaleString("en-US", options);
return “[${formattedTime}] Received data from ${item.Nodename} temperature is
${item.Temperature} °C and humidity is ${item.Humidity}% <br>";
b
const cardTextElement = document.getElementByld(*realtimelog");
cardTextElement.innerHTML = messages.join(*"");
}
let slider = document.getElementByld("myRange");
let sliderHumi = document.getElementByld("myRangehumi*);
r = slider.value;
rH = sliderHumi.valueg;
slider.oninput = function () {
r = this.value;
var output = document.getElementByld("sliderValue");
output.innerText =r;
3
sliderHumi.oninput = function () {
rH = this.value;
var output = document.getElementByld("sliderValuehumi");
output.innerText = rH;
5
slider.onmouseup = async function () {
const data = await fetchData();
const nodelData = filterDataByNode(data, "Nodel");
const node2Data = filterDataByNode(data, "Node2");
const node3Data = filterDataByNode(data, "Node3");
const node4Data = filterDataByNode(data, "Node4");
temperatureCharts.destroy();
createChart("temperatureChart”, nodelData, node2Data, node3Data, node4Data,
"Temperature (Nodel)", "Temperature (Node2)", "Temperature (Node3)", "Temperature
(Node4)", "Temperature (°C)", "temp");
3
sliderHumi.onmouseup = async function () {
const data = await fetchData();
const node1Data = filterDataByNode(data, "Node1");
const node2Data = filterDataByNode(data, "Node2");
const node3Data = filterDataByNode(data, "Node3");
const node4Data = filterDataByNode(data, "Node4");
humidityCharts.destroy();
createChart("humidityChart", nodelData, node2Data, node3Data, node4Data,
"Humidity (Nodel)", "Humidity (Node2)", "Humidity (Node3)", "Humidity (Node4)",
"Humidity (%)", "humid");
I

function drawmap(data) {
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if (map && map.remove) {
map.eachLayer(function (layer) {
layer.remove();
ok
map.off();
map.remove();

let number;
for (let i = 400; i < data.length; i++) {
let d = data.slice(-i);
if (d[0].Nodename === "Nodel") {
number = i;
break;
}
}

var latestData = data;
var latitudes = mapDataValues(latestData, "Latitude™);
var longitudes = mapDataValues(latestData, "Longitude");
if (latitudes.length > 0 && longitudes.length > 0) {
let sum = 0;
for (leti = 0; i < latitudes.length; i++) {
sum += latitudes[i];
}
const averagelat = (sum / latitudes.length).toFixed(6);
sum = 0;
for (leti=0; i < longitudes.length; i++) {
sum += longitudes[i];
}
const averagelon = (sum / longitudes.length).toFixed(6);
map = L.map("map").setView([averagelat, averagelon], 20);
L .tileLayer("https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png").addTo(map);
var counter = 0;
for (var i = 0; i < latestData.length; i++) {
if (latestData[i].Latitude !== null && latestData[i].Longitude == null) {
var colorintensity = 255 * (i / latestData.length);
var markerColor = “rgh(0, 250, ${255 - colorintensity});
var nodeBattery = latestData[i]["Node Battery"] < 0 ? 0 : latestData[i]["Node
Battery"];
var popupContent = "Time: ${latestData[i].Time} +7<br>Nodename:
${latestData[i].Nodename}<br>Node Battery: ${nodeBattery} %<br>Temperature:
${latestData[i]. Temperature} °C<br>Humidity: ${latestData[i].Humidity} %;
for (var j =i+ 1; j < latestData.length; j++) {
if (latestData[i].Latitude === latestData[j].Latitude &&
latestData[i].Longitude === latestData[j].Longitude && Math.abs(new
Date(latestData[i]. Time) - new Date(latestData[j]. Time)) <= 10000) {
nodeBattery = latestData[j]["Node Battery"] < 0 ? 0 : latestData[j]["Node

Battery"];
popupContent += “<br><br>Time: ${latestData[j]. Time}
+7<br>Nodename:  ${latestData[j].Nodename}<br>Node Battery: ${nodeBattery}
%<br>Temperature: ${latestData[j]. Temperature} °C<br>Humidity:
${latestData[j].Humidity} %;
i=j;
}
}
counter++;

var marker = L.marker([latestData[i].Latitude, latestData[i].Longitude], {
icon: L.divicon({
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className: "custom-marker",
iconSize: [20, 20],
iconAnchor: [10, 10],
html: “<div style="background-color: ${markerColor}; border: 2px solid
black; width: 20px; height: 20px; border-radius: 50%;">${counter}</div>",
b
}.addTo(map);
marker.bindPopup(popupContent).openPopup();
}
}
}else {
}
}

function createGraph(node1Data, node2Data, node3Data, hode4Data) {
temperatureCharts.destroy();
createChart("temperatureChart”, nodelData, node2Data, node3Data, node4Data,
"Temperature (Nodel)", "Temperature (Node2)", "Temperature (Node3)", "Temperature
(Node4)", "Temperature (°C)", "temp");
humidityCharts.destroy();
createChart("humidityChart”, nodelData, node2Data, node3Data, node4Data,
"Humidity (Nodel)", "Humidity (Node2)", "Humidity (Node3)", "Humidity (Node4)",
"Humidity (%)", "humid");
}
function updatenodebatt(data, idbatt) {
if (data.length > 0) {
const nodeData = data[data.length - 1];
const batteryLevels = nodeData["Node Battery"];
const avgBattElement = document.getElementByld(idbatt);
avgBattElement.innerHTML = " ${batteryLevels} %;

}else {
}
}
async function main() {
const data = await fetchData();
dataLengthNew = data.length;
if (dataLengthOld == 0) {
const node1Data = filterDataByNode(data, "Nodel");
const node2Data = filterDataByNode(data, "Node2");
const node3Data = filterDataByNode(data, "Node3");
const node4Data = filterDataByNode(data, "Node4");
updateLastUpdateTime(node 1 Data);
console.table(data);
updateAvg(nodelData, "nodelavgtemp", "nodelavghumi®);
updateAvg(node2Data, "node2avgtemp”, "node2avghumi®);
updateAvg(node3Data, "node3avgtemp", "node3avghumi®);
updateAvg(node4Data, "noded4avgtemp”, "noded4avghumi®);
updatenodebatt(node1Data, "nodelbatt™);
updatenodebatt(node1Data, "node2batt™);
updatenodebatt(node1Data, "node3batt™);
updatenodebatt(node1Data, "node4batt™);
createChart("temperatureChart", node1Data, node2Data, node3Data, node4Data,
"Temperature (Nodel)", "Temperature (Node2)", "Temperature (Node3)",
"Temperature (Node4)", "Temperature (°C)", "temp");
createChart("humidityChart", nodelData, node2Data, node3Data, node4Data,
"Humidity (Nodel)", "Humidity (Node2)", "Humidity (Node3)", "Humidity
(Node4)", "Humidity (%)", "humid");
drawmap(data);



dataLengthOld = dataLengthNew;

}
}
main();
fetchDataAndToggle();
</script>
</body>
</html>
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<IDOCTYPE html>
<html lang="en">
<head>
<title>Alert</title>
<meta charset="utf-8" />
<link rel="stylesheet" href="style.css" />
<meta name="viewport" content="width=device-width, initial-scale=1" />
<link rel="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/4.5.2/css/bootstrap.min.css" />
<script src="https://code.jquery.com/jquery-3.5.1.slim.min.js"></script>
<script
src="https://cdn.jsdelivr.net/npm/@popperjs/core@2.11.6/dist/umd/popper.min.js"'></
script>
<script
src="https://maxcdn.bootstrapcdn.com/bootstrap/4.5.2/js/bootstrap.min.js"></script>
<link rel="stylesheet" href="https://unpkg.com/leaflet@1.9.4/dist/leaflet.css"
integrity="sha256-
p4NxA0JBhIIN+hmNHrzRCf9tD/miZyoHS50bTRR9BMY =" crossorigin="" />
<script src="https://unpkg.com/leaflet@1.9.4/dist/leaflet.js"
integrity="sha256-20nQCchB9c00qljJZRGuk2/Z9VM+kNiyxNV1IvTIZBo="
crossorigin=""></script>
</head>
<div class="loader" id="loadingMessage">
<div class=" loader-inner">
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
<div class="loader-line-wrap">
<div class="loader-line"></div>
</div>
</div>
</div>
<nav class="navbar navbar-expand-lg navbar-dark navbar-light animate__animated
animate__fadelnDownBig"
style="background-color: #484748d7">
<a id="name" class="navbar-brand" href="/">Admin</a>
<button class="navbar-toggler" type="button" data-toggle="collapse" data-
target="#navbarNav"
aria-controls="navbarNav" aria-expanded="false" aria-label="Toggle navigation">
<span class="navbar-toggler-icon"></span>
</button>
<div class="collapse navbar-collapse" id="navbarNav">
<ul class="navbar-nav">
<li class="nav-item dropdown">
<a class="nav-link dropdown-toggle" href="#"
id="navbarDropdownMenuLink" data-toggle="dropdown"
aria-haspopup="true" aria-expanded="false">Home
<[a>
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<div class="dropdown-menu" aria-labelledby="navbarDropdownMenuLink">
<a class="dropdown-item" href="index.html#Dashboard">Dashboard</a>
<a class="dropdown-item" href="index.html#temperaturegraph">Temperature
Graphs</a>
<a class="dropdown-item" href="index.html#humiditygraph">Humidity
Graphs</a>
<a class="dropdown-item" href="index.html#Locations">Locations</a>
</div>
</li>
<li class="nav-item">
<li class="nav-item dropdown">
<a class="nav-link dropdown-toggle" href="#" data-toggle="dropdown" aria-
haspopup="true"
aria-expanded="false">
Past Records
<[a>
<div class="dropdown-menu his" aria-
labelledby="navbarDropdownMenuLink">
<form id="TimeForm">
<label for="start">&nbsp;&nbsp;&nbsp;&nbsp;Start :</label>
<input type="datetime-local" id="start" name="start" required value="2023-
12-29T00:00"
min="2023-01-12T00:00" max="2024-12-31T23:59">
<br>
<label for="end">&nbsp;&nbsp;&nbsp;&nbsp;End :&nbsp;</label>
<input type="datetime-local" id="end" name="end" required value="2023-
12-29T15:00"
min="2023-01-12T00:00" max="2024-12-31T23:59">
<br>
<div class="dropdown-divider"></div>
<button type="button" onclick="submitForms()" style="margin-
left:38%;">Submit</button>
</form>
</div>
</li>
</li>
<li class="nav-item">
<a class="nav-link" href="setting.html" target="_blank">Setting</a>
</li>
<li class="nav-item">
<a class="nav-link" href="alert.html">Alert</a>
</li>
</ul>
<ul class="navbar-nav ml-auto">
<!-- Log out button -->
<li class="nav-item">
<button class="btn btn-outline-light" onclick="logout()">Log out</button>
</li>
</ul>
</div>
</nav>
<style>
body {
color: black;
}
#emaillist {
height: 506px;



}
.email-container {
display: flex;

justify-content: space-between;
margin-bottom: 5px;
}
</style>
<body>
<div class="container">
<div class="row justify-content-center mt-4">
</div>
<div class="row mt-4">
<div class="col-md-6 ">
<div class="card mb-4">
<div class="card-header">
<div class="row">
<div class="col">
<h5>Alert condition</h5>
</div>
</div>
</div>
<div class="card-body">
<form id="condition">
<div class="form-group">
<label for="temperature">Temperature (Maximum temperature to
trigger alert):</label>
<div class="input-group'>
<input type="number" class="form-control" id="temperature"
name="Temperature"
value="">
<div class="input-group-append">
<span class="input-group-text">°C</span>
</div>
</div>
</div>
<div class="form-group">
<label for="humidity">Humidity (Maximum humidity to trigger
alert):</label>
<div class="input-group">
<input type="number" class="form-control" id="humidity"
name="Humidity" value="">
<div class="input-group-append">
<span class="input-group-text">%-</span>
</div>
</div>
</div>
<div class="form-group">

<label for="speed">Speed (Maximum Speed to trigger alert):</label>

<div class="input-group">
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<input type="number" class="form-control" id="speed" name="Speed"

value="">
<div class="input-group-append">
<span class="input-group-text">km</span>
</div>
</div>
</div>
<div class="form-group">
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<label for="latitude">Latitude (Latitude of the destination):</label>
<input type="text" class="form-control" id="latitude" value=""
name="Latitude">
</div>
<div class="form-group">
<label for="longitude">Longitude (Longitude of the
destination):</label>
<input type="text" class="form-control" id="longitude" value=
name="Longitude">
</div>
<div class="form-group">
<label for="distance">Distance (Distance from destination to trigger
alert):</label>
<div class="input-group">
<input type="number" class="form-control™ id="radius"
name="Radius" value="">
<div class="input-group-append">
<span class="input-group-text">km</span>
</div>
</div>
</div>
<div class="form-group™>
<label for="nodeBattery">Node Battery (Minimum node battery level to
trigger
alert):</label>
<div class="input-group">
<input type="number" class="form-control™ id="nodeBattery"
name="NBattery" value="">
<div class="input-group-append">
<span class="input-group-text">%</span>
</div>
</div>
</div>
<div class="form-group">
<label for="gatewayBattery">Gateway Battery (Minimum gateway
battery level to
trigger
alert):</label>
<div class="input-group">
<input type="number" class="form-control" id="gatewayBattery"
name="GBattery"
value="">
<div class="input-group-append">
<span class="input-group-text">%-</span>
</div>
</div>
</div>
<div class="row justify-content-center">
<button type="submit" class="btn btn-primary"
onclick="submitForm()">Submit</button>
<button type="button" class="btn btn-secondary ml-2"
onclick="resetForm()">Reset</button>
</div>

</form>
</div>
</div>

</div>



<div class="col-md-6">
<div class="card mb-4">
<div class="card-header">
<div class="row">
<div class="col">
<h5>Email Settings</h5>
</div>
</div>
</div>
<div class="card-body">
<form id="email">
<div class="form-group">
<label for="temperature">Recipient Email:</label>
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<input type="email" class="form-control" id="Email" name="emails"

value="">
<div class="input-group">
<label for="nodeBattery">Delay between Alerts :</label>
<div class="input-group">
<input type="number" class="form-control" id="delay"
name="Delay" value="">
<div class="input-group-append">
<span class="input-group-text">Sec</span>
</div>
</div>
</div>
</div>
<div class="row justify-content-center">
<button type="submit" class="btn btn-primary"
onclick="submitFormEmail()"">Submit</button>
</div>
</form>
</div>
</div>
<div class="card mb-4" style="height: 506px; width: 100%">
<div class="card-header">
<div class="row">
<div class="col">
<h5>L.ist of recipient email</h5>
</div>
</div>
</div>
<div class="card-body" id="allemail">
</div>
</div>
</div>
</div>
<div class="row mt-4 mt-sm-4 mt-lg-4 ">
<div class="col-12">
<div class="card text-center" id="Locations">
<div class="card-header">
<h4>Click on the map to mark the destination</h4>
</div>
<div class="card-body">
<div id="map"></div>
</div>
<div class="card-footer text-muted"></div>
</div>
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</div>
</div>
</div>
<script> let defaultLatitude,
defaultLongitude,
url = "https://api.rungrueng.site”,
map,
marker,
markers,
circle;
function getCookie(name) {
const cookies = document.cookie.split(";");
for (let cookie of cookies) {
const [cookieName, cookieValue] = cookie.split("=");
if (cookieName.trim() === name) {
return cookieValue;
}
}
return null;
}
let username = getCookie("'username");
function logout() {
document.cookie = "username=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
document.cookie = "table=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
document.cookie = "id=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
window.location.replace("login.html™);
}
document.addEventListener("DOMContentLoaded", function () {
function capitalizeFirstLetter(string) {
return string.charAt(0).toUpperCase() + string.slice(1);
")
const navbarBrand = document.getElementByld(*"name");
if (username) {
navbarBrand.textContent = capitalizeFirstLetter(username);
}
if (lusername) {
window.location.replace(*'login.html");
return;

}
b
async function submitForms() {
var start = document.getElementByld("start").value;
var end = document.getElementByld("end").value;
window.location.href = “results.html?start=${start}&end=${end} ;
¥
document.addEventListener("DOMContentLoaded", function () {
var randomDelay = Math.floor(Math.random() * 1001);
var styleElement = document.createElement("style™);
styleElement.textContent = °
:root {
--animate-duration: ${randomDelay + 500}ms limportant;
--animate-delay: 1s limportant;
}
document.head.appendChild(styleElement);
setTimeout(function () {
$("#loadingMessage").hide();
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}, randomDelay);
bk
async function fetchDataAndUpdateForm() {
try {
const response = await fetch(url + "/api/alert/con?user=" + username);
const data = await response.json();
const resemail = await fetch(url + "/api/emails?user=" + username);
const dataemail = await resemail.json();
const emails = dataemail.Emails;
const emailContainer = document.getElementByld("allemail");
emails.forEach((email) => {
const containerDiv = document.createElement("div");
containerDiv.classList.add("email-container");
const emailDiv = document.createElement("div");
emailDiv.textContent = email;
const deleteButtonDiv = document.createElement(*div");
const deleteButton = document.createElement(""button™);
deleteButton.textContent = "X";
deleteButton.onclick = () => deleteEmail(email);
deleteButtonDiv.appendChild(deleteButton);
containerDiv.appendChild(emailDiv);
containerDiv.appendChild(deleteButtonDiv);
emailContainer.appendChild(containerDiv);
b
document.getElementByld("temperature™).value = data. Temperature;
document.getElementByld("humidity").value = data.Humidity;
document.getElementByld("speed™).value = data.Speed;
document.getElementByld("latitude").value = data.Latitude;
document.getElementByld("longitude™).value = data.Longitude;
defaultLatitude = data.Latitude;
defaultLongitude = data.Longitude;
document.getElementByld("radius™).value = data.Radius;
document.getElementByld("delay").value = dataemail.Delay;
document.getElementByld("nodeBattery").value = data["Node Battery"];
document.getElementByld("gatewayBattery").value = data["Gateway Battery"];
initializeMap();
} catch (error) {
console.error("Error fetching data:", error);

}
}

async function submitFormEmail() {
const email = document.getElementByld("Email").value;
const delay = document.getElementByld("delay").value;
const body = {

email: email,

delay: delay,

user: username,
h
const message = “Submitting Form with the following values:
Recipient Email: ${email}
Delay between Alerts :${delay} ;
if (confirm(message)) {

alert("Form submitted! Email Settings have been changed.");

}else {

return;

¥

const options = {



method: "POST",

headers: {
"Content-Type": "application/json",
}l
body: JSON.stringify(body),
3
try {

const response = await fetch(url + "/api/addemail”, options);
if (response.ok) {
console.log(""Form submitted successfully!");

}else {

console.log("Error submitting form.");

} catch (error) {
console.error("Error submitting form:", error);
}

¥

async function initializeMap() {
var defaultLatLng = L.latLng(defaultLatitude, defaultLongitude);
map = L.map("map").setView([defaultLatitude, defaultLongitude], 15);
L.tileLayer("https://{s}.tile.openstreetmap.org/{z}/{x}{y}.png", {
maxZoom: 19,
}.addTo(map);
marker = new L.marker(defaultLatLng).addTo(map);
document.getElementByld("latitude™).value = defaultLatitude;
document.getElementByld(*"longitude™).value = defaultLongitude;
var radius = document.getElementByld("radius").value;
circle = L.circle(defaultLatLng, {
color: "blue",
fillColor: "blue",
fillOpacity: 0.1,
radius: radius * 1000,
}.addTo(map);
marker.bindPopup("Destination™).openPopup();
var currentPositionData = await latestpos();
currentPositionData = JSON.parse(currentPositionData);
var currentLat = parseFloat(currentPositionData.Latitude);
var currentLng = parseFloat(currentPositionData.Longitude);
if (YisNaN(currentLat) && !isNaN(currentLng)) {
var currentLatLng = L.latLng(currentLat, currentLng);
var currentMarker = new L.marker(currentLatLng).addTo(map);
currentMarker.bindPopup("Current Location").openPopup();
var midpoint = L.latLng([(parseFloat(defaultLatitude) + currentLat) / 2,
(parseFloat(defaultLongitude) + currentLng) / 2]);
map.setView(midpoint, 11);

map.on(“click", function (e) {
if (marker) {
map.removelLayer(marker);

}
if (circle) {

map.removelLayer(circle);
}
marker = new L.marker(e.latlng).addTo(map);
document.getElementByld("latitude").value = e.lating.lat;
document.getElementByld("longitude™).value = e.latIng.Ing;
var radius = document.getElementByld("radius").value;
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circle = L.circle(e.lating, {

color: "blue",
fillColor: "blue",
fillOpacity: 0.1,
radius: radius * 1000,
}.addTo(map);
b
}

async function submitForm() {
const temperature = document.getElementByld("temperature™).value;
const humidity = document.getElementByld("humidity™).value;
const speed = document.getElementByld("speed").value;
const latitude = document.getElementByld("latitude™).value;
const longitude = document.getElementByld("longitude™).value;
const radius = document.getElementByld("radius™).value;
const nodeBattery = document.getElementByld("nodeBattery™).value;
const gatewayBattery = document.getElementByld("gatewayBattery™).value;
const body = {

Temperature: temperature,

Humidity: humidity,

Speed: speed,

Longitude: longitude,

Latitude: latitude,

Radius: radius,

NBattery: nodeBattery,

GBattery: gatewayBattery,

user: username,
}3
const message = “Submitting Form with the following values:

Temperature: ${temperature} °C

Humidity: ${humidity} %

Speed: ${speed} Km/h

Latitude: ${latitude}

Longitude: ${longitude}

Radius: ${radius} Km

Node Battery: ${nodeBattery} %

Gateway Battery: ${gatewayBattery} %';
if (confirm(message)) {

alert("Form submitted! Alert condition have been changed.");

Yelse {

return;
}

const options = {
method: "POST",
body: JSON.stringify(body),
headers: {
"Content-Type": "application/json",

}
¥

try {
const response = await fetch(url + "/api/alert/changecon”, options);

if (response.ok) {
console.log(""Form submitted successfully!");

}else {

console.log("Error submitting form.");

} catch (error) {
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console.error("Error submitting form:", error);

location.reload();

¥

async function deleteEmail(email) {
try {
const response = await fetch(url + "/api/deleteemail”, {
method: "POST",
headers: {
"Content-Type": "application/json”,
3
body: JSON.stringify({
email: email,
user: username,
b
b
const result = await response.json();
const resemail = await fetch(url + "/api/emails?user=" + username);
const dataemail = await resemail.json();
const emails = dataemail. Emails;
const emailContainer = document.getElementByld("allemail");
while (emailContainer.firstChild) {
emailContainer.removeChild(emailContainer.firstChild);

emails.forEach((email) => {
const containerDiv = document.createElement(*div"");
containerDiv.classList.add("email-container");
const emailDiv = document.createElement("div");
emailDiv.textContent = email;
const deleteButtonDiv = document.createElement(*'div");
const deleteButton = document.createElement(*"button™);
deleteButton.textContent = "X";
deleteButton.onclick = () => deleteEmail(email);
deleteButtonDiv.appendChild(deleteButton);
containerDiv.appendChild(emailDiv);
containerDiv.appendChild(deleteButtonDiv);
emailContainer.appendChild(containerDiv);

b

} catch (error) {
console.error("Error deleting email:", error);

by
¥

function resetForm() {
document.getElementByld("temperature").value = 40;
document.getElementByld("humidity").value = 80;
document.getElementByld("speed™).value = 100;
document.getElementByld("latitude™).value = 13.783653;
document.getElementByld("longitude").value = 100.634766;
document.getElementByld("radius™).value = 2;
document.getElementByld("nodeBattery™).value = 50;
document.getElementByld("gatewayBattery").value = 50;
submitForm();

¥

async function latestpos() {
try {
const response = await fetch(url + "/api/latest?user=" + username, {
method: "GET",



headers: {
"Content-Type": "application/json",
b
b
const result = await response.json();
return JSON.stringify(result);
} catch (error) {
console.error("Error deleting email:", error);
}

by
fetchDataAndUpdateForm();
</script>
</body>
</html>
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<IDOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>Admin Page</title>
<link rel="stylesheet"
href="https://stackpath.bootstrapcdn.com/bootstrap/4.5.2/css/bootstrap.min.css">
<style>
.center-content {
display: flex;
justify-content: center;
align-items: center;
height: 100vh;
}

body {
background: radial-gradient(#343333, #101010) !important;
}
</style>
</head>

<body>
<div class="container">
<div class="row">
<div class="col-md-6 offset-md-3 center-content">
<div class="card">
<div class="card-body">
<h1 class="card-title text-center">Welcome to the Admin Page</h1>
<div id="userList" class="mt-4 text-center"></div>
<form id="addUserForm" class="mt-4">
<div class="form-group">
<label for="username">Username</label>
<input type="text" class="form-control" id="username" required>
</div>
<div class="form-group">
<label for="password">Password</label>
<input type="password" class="form-control" id="password"
required>
</div>
<div class="form-group">
<label for="table">Table Name</label>
<input type="text" class="form-control" id="table" required>
</div>
<button type="submit" class="btn btn-primary btn-block">Add
User</button>
<button class="btn btn-danger btn-block mt-4"
onclick="logout()">Logout</button>
</form>
</div>
</div>
</div>
</div>
</div>
<script src="https://code.jquery.com/jquery-3.5.1.slim.min.js"></script>
<script
src="https://cdn.jsdelivr.net/npm/@popperjs/core@2.5.4/dist/umd/popper.min.js"></scrip



>
<script
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src="https://stackpath.bootstrapcdn.com/bootstrap/4.5.2/js/bootstrap.min.js"></script>

<script>
function loginAsUser(username) {
const expirationDate = new Date(Date.now() + 10 * 60 * 1000);
document.cookie = “username=${username};
expires=${expirationDate.toUTCString()}; path=/;;
window.open("index.html”, "_blank");
}
async function fetchUserData() {
try {
const response = await fetch("http://rung.ddns.net:8050/api/user");
if (Iresponse.ok) {
throw new Error("Failed to fetch user data.”);
¢
const userList = await response.json();
const userListDiv = document.getElementByld("userList");
userListDiv.innerHTML ="";
userList.forEach(user => {
if (user I=="admin") {
const button = document.createElement("button™);
button.textContent = “Login as ${user};
button.className = "btn btn-primary mr-2 mt-2";
button.onclick = () => loginAsUser(user);
userListDiv.appendChild(button);
}
b
} catch (error) {
console.error(error);
}

}

async function addUser(username, password, table) {

try {
const response = await

fetch(Chttp://rung.ddns.net:8050/add_user?username=3${username}&passwor

d=${password}&table=${table}", {
method: "GET"

b

if ('response.ok) {
throw new Error("Failed to add user.");

alert("User added successfully.");
fetchUserData();
} catch (error) {
console.error(error);
alert("Failed to add user.");
}
}

document.getElementByld("addUserForm").addEventListener("submit", function

(event) {
event.preventDefault();
const username = document.getElementByld(""username™).value;
const password = document.getElementByld("password").value;
const table = document.getElementByld("table™).value;
addUser(username, password, table);

b
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window.onload = function () {
const cookies = document.cookie.split(";").map(cookie =>
cookie.trim().split("="));

const idCookie = cookies.find(cookie => cookie[0] === "id");

const tableCookie = cookies.find(cookie => cookie[0] === "table");

const usernameCookie = cookies.find(cookie => cookie[0] === "username");

if (idCookie && idCookie[1]==="1" && tableCookie && tableCookie[1] ===

"admin" && usernameCookie && usernameCookie[1] === "admin") {
fetchUserData();

}else {

alert("Unauthorized access. Redirecting to index page.");
window.location.href = "login.html";

}

function logout() {
document.cookie = "username=; expires=Thu, 01 Jan 1970 00:00:00 UTC;
path=/;";
document.cookie = "table=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
document.cookie = "id=; expires=Thu, 01 Jan 1970 00:00:00 UTC; path=/;";
window.location.replace("login.html");
}
</script>
</body>
</html>





