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ABSTRACT

Due to the fact that the bedridden patients are confined to bed and
unable to help themselves, therefore, they require closed supervision from
caregivers. As a result of this problem, this thesis designs a bedside patient assistance
system or a self-service medical system to help caresivers in monitoring the patient’s
status through mobile phones, to invent the assistive devices to improve the better
quality of life for bedridden patients and reduce the cost of hiring caregivers. The
system consists of an alerting reminder to caregivers when the amount of urine
exceeds the specified level. Moreover, a section is to alert caregivers when patients
need help by using gesture detection or pressing a button. Finally, a section allows
caregivers to check the status of patients. The system displays results, controls,
alarms and set any values on the application. Node32 Lite receives the value from
the sensor and takes that value for processing and displays the results on the mobile

phones.
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2.2 Internet of Things (IoT)
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2.3 Microcontroller
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lulasluswawesiannsndenselnonsaiuaindyaae LCD LEDS Siaduagnadn
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- dladsusulalesTuswamesluidusunielululasreulnsaeasiagvldesdivuin
Faus 64k laudadios 1k

- Washsulubilasreulvsaeessiniulily EPROM wio EEPROM Sfewiisaiiusi
Uszivlalaudeunanaslusunsuaslimeluidlelans ot Ssanunsadisasidou
Tnlldeeeeiiios

2.3.1 Arduino

Arduino Wuunanresunsideulusunsusnsaws uazvenduisloiuyesad
Talulaspoulnsataas Atmel Tolnuges @nuI8AIINI TR UNII9TLALYDS ALANVD
gonawsldlunsosnuuvanunsaldldegdassuazaunsaudlold vesawmu Arduino
W%’amﬁuwmammﬁwmLL‘U‘U@zmﬁaﬂLLazﬁﬁﬁamm3aéﬂq§aﬁﬂw§uﬁﬂaamwuLLaz'ﬁa
aﬁﬂsl,ziuﬁLé‘ﬂmaﬁﬂéﬁéfaqmssaus’smwiﬂmEJ"LaJ'éfaqﬁLﬁ'mﬁ’UﬂﬁaaﬂLLUU@%ﬁa dyaya
Suwpnazionedlildnuuuueda Arduino lngldunivestdedaidedsanunsadeui
Feuseuraziviodudeuseuuu single in line (SIL) 14
UBSANAILN Arduino agilagnatas
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PWM (Pulse Width Modulation) 1 &syey1es PWM fend udind sufisianinuning
yoaadannsaUdsuudaslsd PwM 1ddmiuaiuauauiuaziumiaves
vaweiuazweshluneundinturiusudiuayilunaoulnsa

- Yodunmoulden 4 ¥eq

- nefneunsuedtsnilmeindeoralidmiunmivanldalugs Arduino

vesaungudslitesdyauednanuvezindaniiidenuinueiianudaneg u
TusziugaRaduiladtuvesiud sunsdmannsoimunawdusundenviendviale fiu
mwammaamwummLﬂuauwmmammwmi@ uain Arduino AxiugisanInLIng o
soufadlefudunnndumeifideudefuunnosuifenuasAineamani uonaniss
A1UITAAIVANLBATLOLADTLA LU UBLABsAINTEAud I aukar1a i msoln
LEDS Taxlun3ogunsaivsdnndu q evwanunsnlunisduordnmveordnail $1i
failasunfaededduiudames FETS viefindseninennending Arduino uazgunsal
Fuedou eghslsfnuneriweiauanisalumsty LED élaonse

fudoudevuueingniniFedludnvazamsgiuielainsadenss shield
161 shield 1ulugaiisifladduiane wu tednmduriise ugys GSM WIFI isesidn ns
puAumaln / Tnueweslaslddiad, mimunuuainesuuuaduives Tuagiuuszam
vasshieldoaidululdfivedonlanats 4 sulisuuurestunasiusazdanisfiarduuula
aunsul * C
2.4 LamLoei Node32 Lite

LamLoei Node32Lite tuvesaimunlomuresanliluga WIFI / Bluetooth
ESP-WROOM-32 91 Espressif, FTDI L aiwamiﬂmmuaﬂuima ESP32 Breadboard
Friendly fou1an13 0.9 €7 219UU breadboard agindetnsay 1 go9 143U FTDI \ielvan
Tsunsulaednlud@ ilimngdmdunisldauuuunnm 2sasind PTC danszualyifing
500mA wagldsiamuauussiulniihesuuasa 3.3V 600mA TaiadUunaun 100 wag EN
U3n Node32 Lite 1luuasniii1 SoC ESP32 veq Espressif angtinsimungaiiauaziiniFeu
Taewdu IC AWaann ESP8266 Fadudifonunn esanidulilasaoulnsaiae e
sesfunindouse WIFl uonaini8sld Arduino IDE lunisideulusunsudnsu ESP32 Ju
Tl dudai umnuainnsaunnd u fn1518 euse Bluetooth Low-Energy (BLE, BT4.0,
Bluetooth Smart) wazssil GPIO TUgs 30 1/0 fiviiauls wane function lalinazidu ADC,
DAC, 12C P! Tngfaoenauas LamLoei Node32 Lite #ldlulasssmuiianmnsouanslddaguii
2.1 [5]
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5U# 2.1 LamLoei Node32 Lite
Tnewazduaves Lamloel Node32 Lite anansauandlddaguil 2.2 Ae
- 14 ESP32-WROOM-32 910 Espressif Fa¥Us0e WiFi/BLE
- Breadboard Friendly #vu1an31d 0.9 219U breadboard 9gi#det198g 1 ve9
- 14 UsB2Serial nszna FTDI Fhilonslvanlusunsuuuudalusia ariigegads
921000
- §1435 PTC Fuse danszudlmiiuil 500mA
- 3.3V 600mA On-board Voltage Regulator
- Push Button Switch 91 100 waz EN (Reset)
- ESP32 mihaUszuanadewnu Tensilica LX6 A21uL53 d@3dn 260MHz wsuanelu 520kB
- WiFi transceiver B/G/N
- Bluetooth Dual-mode classic g BLE
- Aunszua 2.5 pA (luaniuy deep sleep)
- 10 ¥4 Capacitive Touch
- 18 %99 Analog-to-Digital converter (ADC)
- 3 993 Y99 SPI BuLmesWE

- 3 999 99 UART duwmaswa
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- 2 999 199 12C Butnasia

- 16 W09 Y94 PWM32 GPIO fifiaanuanunse

- 2 %99 U919 Digital-to-Analog Converters (DAC)
- 2 999 12S Dumasivla

- Hardware Accelerated Encryption (AES, SHA2, ECC, RSA-4096) [6]

s

I2C

RE
receiver
Clock
generator
RF.
transmitter

125

2

RNt

g

-

U7l 2.2 aadmenssuves ESP32
2.5 L 9ULYDSNTIAIUNINIG

GY- PAJ7620U2 Gesture Recognition Sensor Module t@ulasnsiagusinnmig

(% a v Y A

finsasiaduanulndludiiiogadseasdlunisnsraduingdnlndvs evinseenly lag

q

& a dy Y Ya A [} £ L% dy
wuwesyiailasunisesnuuulviianudangugdlunalanisusendandeanu Tlibes



12

Faug 2.8V &9 3.3V Ai11nn91 -40 ° C f4 + 85 ° C sauilafdun1sansavinniad iy
Sumesily 12 UBluFUMIRe) Foansuuu 12C amnsansiaduriimsld 9 ¥ e
- @iy

_Fouas

~ oude

~douam

~ @ouludhanth

~ F@ouluinands

- anaNAMdIU RN

- NnAUTRUEIURMLasLUUARY

AMENURYDY GY- PAJ7620U2 Gesture Recognition Sensor Module fixasioluil

- Tousenulaiin 2.8V - 3.3V waglausnuldia 1 / O 1.8V ~ 3.3V

- @USARTIIUTNNELA 9 Luu

- anuSlunIRsIRduNIMIG 60 ° /s 59 600 ° /s Tuluuaun@uay 60 ° /s i

1200 ° / s TuluuaLny

- plifufukadlaesou: <100k Lux

- dnsasaaduanulnalus

- sUsUUMsUsERSananuiidavey

- Bumasivly 12C g9iis 400 kbit / s usaiuluhuuuiuu pull up 1.8V & 3.3V

- MIARLETUNIURNNLENLAETOU

Ingegsveaguweinraiurimsildlulassnuiiannsouanalanegun 2.3 [7]
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JUN 2.3 wugeinsIaduiinig

& [ %
2.6 LYULYDIINISAUUI

Non-contact liquid water XKCY25 Lgutegasinszauiiuuulsduia Non-
contact liquid level Water level Sensor XKC-Y25-V Wuesasdvsuinseautnuuls
dudadimihludndslusgauinesnts enhgeieseiunisugesod uiwesazauisnnsIagfy
Inguwesdmiuinssaviwuuliduiaauisansaduszauiineglunivue nianumu
geanfie 13 dafiunsliuaslelifoduyae 5 - 24 V wiousssessu Arduino, ESP8266,
ESP32, PLC wazvasalulasnoulniaiassyniy Auautivesugasinssautinwelul
1Hledunlsanuuenildlalang isndudesdudalnensetursavanie liaiunsananias

[ 1 =l 1 A & A A &
NSIANIDUVRINTANI DANTILTUTBUMAINS 0BNANUTNDY 9
- MSUTUNINLUINTFIUTEA VR MR IAETINTUNEILAINTITEAVVDLIAT TBNITUEARS
A0 TULITEAUVDAVAIANNNTALTBUABUUUBUNTUNAEN TBITULBIANA NPN
o a 1 o P v A a PR P

- AN599TUNBU UG LA TIEN YT A NANLITANTIVIUNURIVD I AINLA DA LA
- lassaididnnselindusansisnmsinuilildniesdnsnawasivssdvsamidunuas

91gMsldanueiuiu
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- Anuatesge Anuhigs Anwanansatunislesiunssuniuias wldlasunansenuain
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AM55UNUALD A warnssunIUl LA LU B9 NN T ALUUTIA A B LU AU le

Auazwauwmashl 5-24v

- AUNUNITDINTIVONTIIFULIDT 13 LN VBUVET BUNIAYINNAAILTANTINULA

- vinnuuule, wssiuliihnvainaiy (5-24V) wazaunsaldiioteusedsasiaznis

THundnduaianeale

Ingsagsveagugesinssauiilvlulassnuiansouanaldfagun 2.4 [8]
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JUN 2.4 ugeiingeaui
2.6.1 BANNISNIUVDUB UL IATLAUUN
[ 6 [ 95 1o o Y o 1 o 1 = I £y} @
Wuwasinseavdkuulddudalgdinsunsiasuindvesanainsslulaefiu

Uszquuumilendnd deldfiveavandlnddueesidugesazasanugaiiioninnig
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Non-Metal Container

Non-Contact Liquid Level Sensor

J
T

Glue Stick |~

]
W
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v 170 WP
—41.1.1
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Water Pipe
— /) !',\\
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SUN 2.5 nANMISINUYBIULED T InTEAULY

2.7 Esp32-Cam

EsP32-CAM Hululespeulvsaiansiidaauauifnsuiudsindasifloluss

' =~ s . ' v v o ) & a v
LATYBILEHYUNIIA MicroSD ﬂmlmjmaﬂmmlmw LWNNZENMTURUNIA IoT M1RBINIT
naeaniaAduTLgs Wy N1sinnILaznIsanTInIN ESP32-CAM 19luga ESP32-S satiy

Faflnnuanniidaudu fnuaudidlelid
-802.11b / g / n Wi-Fi

- Ugys 4.2 wiou BLE

- Bumasing UART, SPI, 12C uaz PWM
- AU IUNTENEER 160 MHz
- AMdaUszananagedis 600 DMIPS

- SRAM 520 KB w501 PSRAM 4 MB

- 5995V WiFi Image Upload

- Tuue sleep nangluun

- @NT09NNTALHTULS Over the Air (FOTA) 191
- 9 Wasm GPIO

- unlaw LED Tus
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L3 v

ESP32-CAM Usgnaudelugandes OV2640 gunsaiiidasesiundes OV7670 Bndae Tay
0V2640 SinauantRcsieluil

- a3 2 aufinia

- WABI558 UXGA 1622 x 1200

- sUBUUANA LAln YUVA22, YUVA20, RGB565, RGB555 wagtayadudn 8 Un

- 9nsnsanelounin 15 89 60 fps

Tneegnawes Esp32-Cam Aldlulassuiiansauandddfoguil 2.6 (10]

gﬂﬁ 2.6 Esp32-Cam

2.8 Line Notify

Jutns UNE lvgldusnsdsmsudadevludsdlifiasinsduamnin Wedld
alnsldusn1suL LINE Notify ;ﬁ%’azﬂmmﬁmﬁauﬁu LINE Notify lnggnlud@uazanise
detomufelalorinu LINE Notify Tnglaifianldareifisida [11]

2.9 Thunkable

Thunkable flafaduludl 2558 Tnsuinlusunstudalniidnisesuiedn
Thunkable 1urdssiioairauetuugunsalindouiiuuvannudineiitaeligldannsaaiis
LL@ULuﬁWﬁmmmLLasﬁﬂmmMé’ TuvuefiunanWosudu 1w Squarespace Wix waz
Webflow saeiutaniziiuuen Thunkable Heliifldanunsaasiswen Android uag i0S Lu
finsudadunendinevaussiegunsalindeudile Tummauidldansaairaueniidudon
#28 Thunkable ldTngni1sainuaganediudsenouidenssngang 4 §aidnvuzidu
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Uden annsannilvanlusiind Avinaaeuen Thunkable 18vsluszuu Android wag i0S
wazdwwenluds Google Play waz App Store [12]

2.10 Firebase

Firebase fa Backend-as-a-Service (BaaS) @ai3uduatnmaizusiu YC11 Hiuln
Fuduunanslosuniswamuiueusulmivy Google Cloud Platform Firebase (g1udoya
NoSQLISON) 1 ugrudeyanuuiisalnsiieygialvdaidusienisingluduuuves
fulsl fldannsodalasludteyaseritsaunsalinagle duandugud 2.7

Traditional -
~
o — / N’/
u—)» o0 — S’
d
Firebase
'\ i
I | .o
- -
Client apps - (3

JUN 2.7 ns3alasludvayaseninagunsalsngg

Firebase #usnsvidnaiuees oA grudeyanuusealnd n1snsivaeuyls
wagloaia fldausalduinamariifemiutiomioves Firebase i0S SDK iileaiauat
InglddoaaulAn@sniiesla o [13]

2.10.1 Realtime Database

Firebase Realtime Database A 9§ 1udoyauunaIIf anAudoyaifu
JSON fayaazgnidlasluduuuSealnisunnlaaoudiideude gnéiomuauiduauaud
gudeyauvuizsalmiuaziumssunalaesalus@medeyalmiangailorldaiueunaia
Fuduuwannesunlg i0S war JavaScript SDK veagly
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¥

Firebase Realtime Database tfugiudoya NoSQL deldamnsadafiuuay
Fedteyaszvinagflduvuisealnsl Wuseuidng JSON wunelugiiitiniamunanunsadanisle
wuulsEalngd Aen1sld APl iengiudeya Firebase astiglviwoundinduiyarilagdu
vosdoyanazdiandayatu nisdsduuudoalndvilidldveasannsodrdedoyann
gunsallagliinvzsiluiuvselets

grudoyaiFualnsivagligldvihausauiu smdeuiu SoK fefowazivisie
Tasaueuldlnglifeddidsvines Wegldeenlay oK grudeyauvuiEealnsiaylduasly
i3 esuugUnsaliilelviuinisuazdaiunsiuasuutas deyaluindesazdslasiudlag

anlulfdegunsaieaulal [14]



uNN 3

N1399NLUUKAZNITIAVIUI YY1 TNUS

N13MNUVDITLUULS UL BUL DTN TINTUYIN LA ULLRTInTEA UL TU
Tayaniedingiadula anntudeyalulvlulasaeulnsaiaes uduanananueUuldndu
Uulnsdnyt Smart Phone fiauansluguin 3.1

Liquid level

Sensor

Emergency Switch |7
> Microcontroller LED
A
Gesture Sensor

Firebase

ESP32 CAM > Smartphone

U7 3.1 vdenlnesunsussuutiewmdelthefafie
3.1 nN1923NLLUU
3.1.1 nMsi¥euragunsal

sULUUNSWeNAeRsuALIITesgUNSalAuanlunT19N 3.1 LayanT1en 3.2
lnggunsalifeusefunazdedoyantuaieviglagldats Micro USB iiledsdayanii
n3333ulel



ANS19% 3.1 NSBUABDTENING Node32 Lite way Gesture Sensor

Node 32 Gesture Sensor
3.3V VCC
GND GND
1021 SDA
1022 SCL

ANS19% 3.2 NSRUABDIZNING Node32 Lite way Water Level Sensor

Node32 Water Level Sensor
5V VCC
GND GND
105 e

9197t 3.3 sLTeusasywine Node32 Lite uaz Input Switch

Node32 Input Switch
5v VCC
GND GND
I035 l/O

M13199 3.4 MSiTeures¥nIng Node32 Lite wag LED

Node32 LED
5V VCC
GND GND
1039 l/O
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welvingunsalyeuazldlusunsy Arduino IDE 139571 ARDUINO 1.8.12
Weu Wswnsudu sulnanlusunsuludslalasaoulnsaiaes Node3?2 Lite WivomIuANNIg
Y9149 Gesture Sensor Wag Water Level Sensor 1aga11u lvanlusunsuann

https://www.arduino.cc/en/Main/Software éi’mamiugﬂﬁ' 3.2 Tumsyausuiuuey
gUnsalndnviad deall nmsaniluanlausn3 ESP32 witeldanu Node32 Lite lngld Ads
File=>Preferences Anaandsa https://dl.espressif.com/d\/package esp32_index.json

Paste (Ctrl+V) Tuaips Additional Boards Manager URLs: uulnazdon ﬁ’ﬂLLaﬂﬂugﬂ‘ﬁ 3.3
windniu OK Liieoonanlaezden

Downloads

Arduino IDE 1.8.13

JUT 3.2 wtiedu https://www.arduino.cc/en/Main/Software

Preferences

Settngs Netwark

tooamenswdis & W/ SNd ORId Brouse
SystemDeradt | | (requires restart of Arduino)

Toterfoce scale: £ Avtorabe |) 10,5 86 (recuires restart of Arduino)

Theme: Otfauttheme v | (requres restartof Ardunc)

Shaw verbose output during: 7] complaton [ ugload

Comper warmings: tone %

[ADisply ne numbers ] Enable Code Folding

4 Vesify code after uplood [Use extemal edtor

[ Gheck for updtes on startup. [ 50ve when verifing or uploading
[Juse ccessbitty festures

3
I3
Lnl

gllﬁ 3.3 lpozdon Preferences

S unndlvanuese ESP32 wazlausis laeledad s Tools =>Board:
“Node32s” =>Board Manager fauanslugui 3.4
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@ Boards Manager X

Type |Al v | lesp3)

esp32 ]
by Espressif Systems version 1.0.4 INSTALLED

Boards included in this package:

ESP32 Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP32.
More Info

Close

U 3.4 vitiwins Board manager

AsAaR alausns i e5e95U GY- PAJT620U2 Gesture Recognition Sensor
Module ¥msi@inlusunsa Arduino IDE 1.8.12 antiu it Sketch a1nthuden Include
Library m11@28 Manage Libraries... ¥nn13funA191 PAJ7620 Library na Install dlevh
nsfnfaiSeuies axldnaduanduguil 3.5 uazansniFenlslausnd PAIT620 1Fds
wamslugud 3.6

&5 Library Manager X
LA TR N - - v, VNIV L\ /161 () 1)) N\ |
Type Al | Topic [al « | [pairezn )
Gesture PAJ7620

by Seeed Studio Version 1.0.0 TNSTALLED

Arduine library to contrel Grove Gesture {PAJ7620U2) . Arduino library te control Grove Gesture (PAJ7620U2) .
More infg.

Close

SUTl 3.5 nshnsialausa PAJT620



23

Ul 3.6 nsi3enldlaus i PAJ7620

NSARAILAUSI3INDIRITUNISUILABUlAY Line Notify vihn1silaldsunsy
Arduino IDE 1.8.12 91nu'u 1U% Sketch 91nutden Include Library a1ufA28 Manage
Libraries... ¥1n15WXWA191 TridentTD. Linenotify e Install Wavinn1sAnasisausoes 9

Ienasiauanaluzuil 3.7 uazanunsadonldlaus’d TridentTD Linenotify l¢fauandugud
3.8

@ Library Manager

|[identtd bne /). Ull 4 -
TridentTD_Linenetify

Type Al | Topic All

o X

by TridentTD miniNodeMCU> Version 3.0.1 INSTALLED

A library for LINE Nofity LINE notify library for ESP8266 & ESP32
More info

|Select version | | Ingtall

Close

U7 3.7 msfnAslaus13 TridentTD_Linenotify
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Uil 3.8 Msi3enldlausn3 TridentTD: Linenotify

3.1.2 LANURSIULEARINTZUIUNITTINN UV LATIU

D uuN U IULaR st uRauve9n 15 T ngsawedlAsy 1S ufufinig
asa9du Tnefilwumosiildenu 2 in Aolruoingaduiime wasisumesinseauL
Tnewsuwosasadurimisdnsuansaa 4 sUuuuAouiufouintede nsemeti wan
1 wazUSuLies GedlonsiasuriTvNerIn WULEes I LARINATITIRIY HTans19T U
e wuwesITLanmaTInTTme Wensiadurimeuy wuwesazuanInaT AN way
lonsrasuriinieant wuwesesuaniwaiusuies TudiureaeumesdTnseaui e
wuweiannsonsatuiluseiuiisvunls ssudafouininiusedu Ssnnsuansmatiuez
LARINAUULDUNALATY WazldLFoun1y Line Notify mﬂﬁ?ui’hﬂmﬁm Input Switch 2gdin13
detoya 1 TS Firebase ududafiousinu Line Notify $oa11191 SOS Wlevasedy Input
Switch agfimsdsdioya 0 TUS Firebase anifuludiuvowauniiaduiionaty Confirm
Joyauu Firebase azsuAuandstudmaenln LED ludiuaavhevesunudalasesnududiu
2090158 ULa7 Wlansu 2 Falus asfinsudaieunau Line Notify 49m31141 2 hours

anansauanslansgui 3.9
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Caze l
Data=1

Mo

Casze 2
Data=2

MNao

Case 3
Data=4

<

Mo

Caze 4
Data=28

4

No

Yes

¥ Firebase

¥ Firebase

Firebase

& Firebasze

Message/
Want to

Change a
pasition

IMessage/
Adjust
patient bed

Message/
Thirsty

Message/
MNeed help!!!

Want to
Change a
position

Adjust
patient bed

Meed helpll!

26
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IP-Switch Yes
Push
Y v
¥ Firebase ¥ Firebase
¥ Firebase ¥ Firebase
y r
505/ S0s/
0 1
(o)
r
™
Emergency

currentAlert = millis(),
PrevAlert=0,

Firebase Alert = 7200000

A Y
A A
LED OFF LED ON PrevAlert =
No currentAlert
W v
Ne> e
vy
i 4
End

JUT 3.9 UHUESULEAINTEUIUNMTTINLYRIlATINY
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3.1.3 d9UVDINITIDNUUUNEDY

naesfieanuuuiivnm 10 x 10 x 10 #a. Yaniltlunisszneundesfowsy
oza3anda lnodausiuezaianeanidu 6 usiu Tl 10 x 10 gu. ieldusznouidy
Fuuu Fudns wasdudnsresndes Mnuriodutesdmiuewees @ind vaonaly
way aglisineg wiidsldihendsrauesaidnileidousouniuoga3ania 6 uiu dagud
3.10

a o

UM 3.10 wslupzasandmnldlunisusenaunaes

3.1.4 A7UVDINTHIWADU

druvpanisudasiou 19 Line Notify Liaudifoudonnuilasuanniauiees
ATIFTUYIINNLALLIULYDTIATZAULT HIUNIe WoUNSATY Line @9n15lge1u Line Notify 3
) o & A = 19 & o e Sy v
nann15All 1ISNLINABATIS Token 989 Account Tuseuu andududin Token 417 uaa
ilUltlunsi@sulusinsy el Line Lisfou

v
[

Tunaun15hy Line Notify fiaeil Tulsn W 1AU https://notify-bot.line.me
/th udanatingszuy daguil 3.11



29

€ > G (O hups//notify-botlinemesth/ s 5 = B 8

LINE Notlfy uhaseun

Connect LINE with Everything

Funsudvifiavaniniugasignig LINE

udLasdun s dausaAutmaaiidud) pantafunsedsiiauaniiuiivaents "LINE Notify” dolwiinnsTae LINE

U 3.11 nthusnidu Line Notify

Nt Log in Usy¥ Line dagBllduagsiiariu segun 3.12

« C| & hupsiiaccess lineme/dialog/dauth/weblogintesponsa typescode &client 4d% 14762327008 edirect ufi-httpstelAk2f H2Enatify-hotdine me%2Elogin%dfe. s ™ @ @

5U#l 3.12 wthéenduiu Line Notify

A & a °o & Y a 4 = v v a ao [
\Wedendud3e AdnfignAITasmIuIIyuuL WaIAanIA131 My page 69
wanalusun 3.13
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< G O hitps//notify-bot.line.me/my/ % B 8

LINE Notlfy ploymn® v

My page

Manage registered services
Connected services Log ou

You do not have any connected services

Primary services available

GitHub  IFTTT AN

GitHub IFTTT Mackerel

Generate access token (For developers)

By using personal access tokens, you.cah.configune notifications without havingto add a web servige.
A Y @ v a . .
UM 3.13 nuIunasaendu Line Notify

NTUFEUARNATUANUAIAGNUY Generate Token sauanslugui 3.14

« C | @1 hitps//notify-botline me/ mys s @ @

Primary senvices avallable

GitHub  FTTT A

GitHub IFTTT Mackerel

Generate access token (For developers)

By using personal access tokens; youcan configure naiifications without having to add a web service

Generate token

LINE Notify APl Document

E‘U‘ﬁ 3.14 nidulunis Generate Token

\ledUaUdn Generate token Yuun 1vinsan Yove9 Token (Yov09 LINE
Notify) udaideniesuyniifesnisdidoninuudsion uainau Generate token AUET4
Aauanslugui 3.15
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& = C (3 hitps/notify-botline.me/my/ s = @ & -
Generate token

Please enter a token name to be displayed before each notification.
| ! |

Select a chat to send notifications to.

| . 1-on-1 chat with LINE Notify |

o'{ 8Y
<R
@

gﬂﬁ 3.15 UauUsn Generate token

ntiuazintiTeusniuuiuds token aanun fsgua 3.16 lina Copy 13 1ive
Tdlunisdsdayanisudafion uagldluninBeulusunsy Tae token dlilauisavenlddn
Ass wnlallevinnas Copy 13 azdosyinnisee token T

€« > O O hipsy/notify-botline.me/mys P I

Your token is:

ZHWDL3BIXNufaNNB!:

If you leave this page, you will not be able to view. your newly
generated token again. Please copy the token before leaving this.
page

5U7 3.16 TouUswuans token

\llo Generate token @153 92l Line Notify dslonauyn 1fagun 3.17
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© LINE Notify Q@ :

@ Your personal access token has been generated
Wielcome to LINE Notify
hitps.//notify-bot line me/
Let's connect with web services.

IFTTT: hitps.ifttt. com/line
Mackerel: hitps//mackerelio

# 049 [©]

U7 3.17 udaiou Line Notify

TAssnuiidenly Line Notify 1ald LA DUADI1ULVDULTULIDIATIAIUNING
LAZLTULYRTINTLAUUN TUAD LHBULYDSATIATUNINIGU Line Notify 2zUIWADUIN
Need Help!!! L1 919ULYDINTIATUNINIGIY Line Notify 9guibAoua1 Thirstylll 13l
LWULLDTATINIUNINISUY Line Notify WUILADUIN Want to change a position!!! uazlile
ATITUNINNENT LTULYDSILUAAINAIN Adjust Patient Bed! Tugdiuveswuiagesinsgau
95 = s Y go’ o a o 4 . . 2 & 1 . .
U1 W olwueesanusans9dvinlussauii n1uunld Line Notify 9gU99tfawin Liquid

overflow
3.1.5 #9109 Firebase Google

2784 Firebase Google 14 Realtime Database tatfudoyalusunuuves
JSON uazdin1sBeddayauuy Realtime funnggunsaififinsidende daiitunaunisldan
el Sunsnite iU httpsy/firebase.coosle.com/ udvnnsaendusie Gmail fauan
Tugui 3.18
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A Firebase x

€5 e © @ nitpsy/frebase google.com - n o e

» Firebase Products v Use Cases. Pricing Docs v Community Support Q Language ~ Go to console

Google is committed to advancing racial equity for Black communities. See how.

Firebase helps you build

and run successful apps

Backed by Google and loved by app development
teams - from startups to global enterprises

Get started Try demo Watch video

;J‘dﬁ 3.18 Wi usnLAU Firebase Google

iedendulauds inady Go to Console MUY AIgUT 3.19 azidn
wwthmslduves Firebase

& G [ hups//console firebase.google.com/d/0/ % * @ @

@ Firebase

Welcome to Firebase!

Tools from Google for building app infrastructure, improving app quality,
and growing your business

Explore a demo project Firebase projects are
containers for your apps B 05 <>

Anns in a nroiect share features like Real

U7 3.19 wihiunaanndendu Firebase Google

naYu Create a project Aauansluguf 3.20 udansente Project 31Ny
gausuoulansldau warasne Project AN



console firebase.google.com

Let's start with a name for
your project®
Enter your project name

B kmit

gﬂﬁ 3.20 NHWIU Create Project VU Firebase Goosgle

\1lUN Realtime Database nafivs Rules wdasinisivasusiin false 1u
true Aanandlugun 3.21 Wasuldnuase
« a &h

console firebase.google.com/u/1/project/bed iddentes

! rtdb, 7 v @ @
@ Firebase BedtiddenTest sondes @ (@
A Project Overview Realtime Database (%)
Bulld Data —<Rules | = Bagkups  Usage
Eit rules

Rules Playground
4
Ailes” o) |
aad” it

Release & Monitor

Analytics

sU# 3.21 i dusensu Rule wes Firebase Google

niusnuansteyantuinlilu Firebase AegUN 3.22 anunsaiiindayaniu

il nIeweusden ugUnIalrala FeluniniiaziideAvues Realtime Database Liald
Weuseiugunsaling

34
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€ C & console firebase.google. com/u/1/pr nt fan L s T B @

¥ Firebase BedriddenTest ~ Gotodocs M n
A Project Overview Realtime Database (]

Data  Rules  Backups  Usage

]
-4
[

bedriddentest-default-rtdb
= DATA

Confirm: @

B s
®
© R
@

Liquid: 8
Message: "Want to change a position

S0S: 8
Release & Monitor

Upgrade

JUT 3.22 i iusannaitufinuu Firebase Google

ntunanidu Settings Feidydnwaliluguilwiles udanm Project settings
Aanandlugun 3.23
&« G [ https//console.firebase.google.com/u/1/project/bedriddentes ase/oedridder defaultertdby/data s ™= @ @2
B Firebase BedrlddenTest = Gowdocs M (N
P R —— Jatabase (]
@ iric defauit-rdgf LG

bedriddentest-default-rtdh
Hosting = - DATA

) Functions Confirm: 8

Machine Learning Liquid: B

Message: ‘Want-to change a positien
S0S: 8
Release & Monitor

Analytics

'g‘dﬂ' 3.23 wdundanm Settings UY Firebase Google

luntihilazidayasiag ¥4 Firebase 59ufls Web APl Key fa3uil 3.24 Liveld

Y
= v

lunmsiveustariugunsalings dnaae
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¥ Firebase BedriddenTest ~ Gotodocs M (N
AT Project settings (>}

neral  Cloud Messaging  Integrations  Service account Dataprivacy  Users and permissions
id —

g

]
L]
®©
©)
@

Release & Monitor

Public settings

ploject-534251891221 2"

Ul 3.24 wiliuuans APl Key UU Firebase Google

Y

1A59971ulY Realtime Database 994 Firebase Google Lﬁaiﬂumilﬁu%iﬂa
AASUMNGULDIATIVIUNINI WU IASEAULT Way Input Switch iilBuanINaULLaY
wandu saudunudenanis Acknowledge annueundindy tiiadanduluds

Microcontroller
3.1.6 #72UVDILBUNALATY

drurasmaunaindu [udunldsuteyaniuuigesnsiaduiimie wuwesin
JEAUUN WAy Naed ESP32 uduanmavuniiueundiady waziludiunldlunisdsdoya
naulUea Microcontroller

woUnaLaduintaevianun 5 i 1iun wheendn wiuaninandes win
LERIHAELEDSASIT UG T uanNa e TasER UL wag wih Confirmation Tag
wihaendnveaweUnaedu Wumhusniiuaniwauuneundindy ﬁmyﬁy’wmﬁmﬂwém%
a%’ﬁﬂﬁﬂi’fqmmsma&ﬂwﬁﬁﬁ Lﬁammazmﬂium{lfﬁmmmN:‘LGZ'J’ lngrldanunsaidenid
T umudesnslalasnisnaiiuuuntdiee deilvisnun 4 Ju léfud Camera Gesture
Liquid Level wag Confirmation mmsmamﬂé’ﬁqgﬂﬁ 3.25
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Welcome

Back

.
g
=
=

Camera

Gesture

Liquid Level

DAY/ AP,

Confifmafiof

JUN 3.25 nrhasnanvadkaunaiAdy

NNLaAINaNaod WurinaeNazhaninanlasuuiain nasd ESP32-CAM @ald
Tuns Video Stream awiUag gailgUuuunanandluguin 3.26
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Camera

%

Homepage
U7 3.26 viuansHandos ESP32 CAM

PUNLEARN AU S 9579309 1 uriinvelduansnai LasuannuLes
M3333UIIMe dsUnuudaanslugun 3.27
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) Homepage )
\( pag!

SUN 3.27 MIUAMINALTULYDINTIATUYIMNA

39

NULAAHALTUDS TAszaul tWuntnvelduansuanlasuainwuee $in

1
[ o

sgaui Tguuuunawanslugun 3.28

Level of Liquid

JUT 3.28 wihuanwaueesinsyauin
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#1i1 Confirmation umntiheeildlunis Acknowledge fugUae wdnnis
nufe WedldlasudeyaangUle Ndawusueesnyadurimie uag Input switch {1y

v

asanady Confirm vuvihaedannsauanalanegun 3.29 ieliEiiensuigldsug

&

ud7 91nUAIN Click to confirm to patient aglUaeuduain Confirmed

Confirmation

GlicK to'confinmtowpatient

/ eI \\
\ R )

U7 3.29 nti) Confirmation UukBUNALATY

3.2 1Asadlan iy lun1snaany

[

Tulpssauil daunsaiuazinsesionlilunisveas Al

3.2.1 Node32 Lite

UB3nvas Node32 Lite slauandluguil 3.30 Uszneuluse ESP32 Faduluga
WiFi kag Bluetooth Taea1uisatdeu wazdulnanldswnsuaduasanieluswnsy Arduino

IDE WU @18 Micro USB
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5U7l 3.30 Node32 Lite
3.2.2 L‘lfuL%E]%ﬂ'i'J%%UﬂﬂiVi']VﬂQ

GY- PAJ7620U2 Gesture Recognition Sensor Module #13 LLaﬂﬂugU‘ﬁl 3.31
Waulpenisidousodu Node32 Lite fivuiiniidu Microcontroller 14lun15n519§U
71914

JUN 3.31 WUDINTINTUNIN

3.2.3 UKD INTTAUUN

Non-contact Liquid Level sauandlugui 3.32 vihaulaeieusiaiu Node32
Lite fivimiiidu Microcontroller ldlunsasiadusgsiuin
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SU 3.32 iwue s Tnseduth
3.2.4 naa9 ESP32 CAM

ESP32 CAM ndaq OV2640 fauanslugui 3.33 Swtifuanawaify Video
Stream anmiadeulynuumtiiu s Wik Sadumssudedeyaluaa LAN

Y 4
v
Y 4

sU71 3.33 ndes ESP32 CAM

3.2.5 Emergency Switch

Push Button Switch 3eadndUuna fauandluzui 3.34 Favihmihidauazee
1995919 vhuleeeusanu Node32 Lite Mvinuiiniidu Microcontroller



43

U7l 3.34 ddndiung
L]
3.3 NM1FAANUNANITNNE DI
3.3.1 MSNAFBUNITNINIUVBUIULYRIATIATUYIINN

NAaoulng NI UlUTHNTUAIVANNITHINIULE LRI ATIATUNINNG TnnT
W oun g UnsalT81313 Node32 Lite NULULYIBTTUNIN19 GY- PAJ7620U2 Gesture
Recognition Sensor Module uflfausaidniuaeuiomes

A o - A 1% | 1% ¢ W a o
W or1n191d audea1ne 1WA 19lUA T UUUYB U ULYDS AT UT 3.35 198
LUsunsu Arduino 9zuanHadn Up Aagui 3.36

JUN 3.35 vimnamsideuileduy
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coMm7

Up

JU 3.36 nansnaaauilioifouiledu

Wevinisideudeainsuvuluauanaredwuyesaegun 3.37 ninae
LUsunsu Arduino 9guanIHaT1 Down Aeguel 3.38

5UT 3.38 nan1svageuLilaidouilons

Wevihnsdeulennaudgluauynveisuwesaigun 3.39 wtiae
TUsuNTU Arduino gkaneNaln Right Aegui 3.40
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Right

| i1
_I'-‘l i) ﬂ

v \,/'*’?
./

Sel

U7 3.39 vimenisideutialumurm

SUT 3.40 HansvageUleldauilaluinuydn

Wevinisia eudednauunludud1gvessulresaegun 3.41 ninae
LUsunsu Arduino Iguansnadn Left fagui 3.42

gﬂﬂ 3.41 yhmansideusielusudneg
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JUT 3.42 wan1svaaeuileideuiieluiudne

A o = = a < = = s v - 17
WeovnisideudelufiAnuiduuninunielguigesaeguin 3.43 winae
LUsunsu Arduino 9ziananadn Clockwise iagui 3.44

Clockwise
e
\) ﬂ‘ﬂf
\

U7 3.43 vinansidouiienuduuing

€ comy

Clockwise

™ R S < a
EUW 3.44 HANITNAGDULUBLEDUNBAHULYUUIWAN

W ovnisid eudeluiianiuduuiinuviewulyesaagun 3.45 wi19e
TUsuNsu Arduino zuananadn Anti-Clockwise fa3URl 3.46
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Anti-Clockwise

r'.'

E“I' ! *"r

JU7 3.45 Y1M19n75LE oulevI AR

€ com7

anti-clockwise

P A A = < a
E“LJ‘V] 3.46 NANITNAFDULLBLADUNDNIULVUUINAN

Wevnsideudlolamiguieed ni1aelusunsy arduino AS3UN 3.47 9y
WanINad1 Forward Aegui 3.48

Forward

JUN 3.47 vimemsideuilodmisuiges
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€9 com7
|

Forward

JUN 3.48 nansnaaeueliouiowimiruges

Wievhnisideutloganieainiguigesasguil 3.49 nthaslusnsy Arduino ¢
WARINAI1 Backrward ¢195U#1 3.50

Backward
_—v—”"’ |
= e
= e =va 8
2 (5NN mf}.‘“:ﬁ.f,""
wt G0 -
" ™ ,"“ —

Sensor |

JUN 3.49 iinenisifeuilessnainuiges
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com7

|

Backward

JUN 3.50 nan1snaapUileldeuilonanainiyuiges

3.3.2 ANSNAFOUNISNITUYBITULYDS INTEAULN

Naaaulne N5 eulUsuNTUAIUANAITTI U UYRS TRsSEAUNI Tn13
\WowsogunInisening Node3? Lite fulwuiwesinsesiuin Non-contact Liquid Level ki
Wousiaidiuneuiimes anunsauanalafszun 3.51

JUN 3.51 nsieusiogUnsalsening Node32 Lite fulguiwasinseauu

dotiumed Yaszduiiluandlugaiifesnsvadey amnsauaninans
naaoulddanoludl lunsdfivisumeiinseduin lndussduiifiiey duil 3.52
wuwesinsgduinagnsanunsfoguesit uduansmauulusunsy Arduino 1 Water
Detected!! faguUfl 3.53
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PRORN\ T

SUR 3.52 WwULgesInseauLn lusEAUNRSIanULn

N APEVL7AWVE VA N 0 D

Water Detected!!
Water Detected!!
Water Detected!!
Water Detected!!
Water Detected!!
Water Detected!!
Water Detected!! %
Water Detected!!
Water Detected!!
Water Detected!!
Water Detected!!
Water Detected!!
Water Detected!!
Water Detected!!
Water Detected!!

[ Autoscroll [7] Show timestamp
JUN 3.53 nan1snaaeuiilensianuln

Wevhnsideuwugesinseauinluluganliiuied Asgui 3.54 lwuwesin
seAuInzRAnIRaULiaaluTUATU arduino 31 NO Water!l faguil 3.55
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U7 3.54 iwuwesinszauintussauiilinui

Y s e

NO Water!!
NO Water!!
NO Waterx!!
NO Water!!
NO Water!!
NO Water!!
NO Water!!
NO Watex!!
NO Water!!
NC Water!!
NO Water!!
NO Water!}!
NO Water!!
NO Water!!
NO Water!!

[] Autoscroll [] Show timestamp
SUN 3.55 namnageuilonsialinuin
3.3.3 NMSNAFAUNTHINNIUYEY NABY ESP32 CAM

NAaaulagyIN1 T8 ulUTLATUAIUANNITYIIIUNG B ESP32 CAM dn15
\Yeusiegunsalszning FT232RL USB fundes ESP32 CAM udidessioinifu Adapter 5V
2A anansauandldfaguil 3.56



52

5Ufl 3.56 Msiieusiandes ESP32 CAM

deundes ESP32 CAM lUa19lugadl Wean1sneasy wdaLdae
http://192.168.12.165 ﬁﬁwﬁuaxuamwaﬁqgﬂﬁ 3.57

BRSO A189

JUN 3.57 namsnagaeunded ESP32 CAM
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3.3.4 NNSNAFIUNIININUYDY Emergency Switch

NAaaUlagIN15eulUTUATUAIUANNITYINGIY Push Button Switch dn1s
\WaragUnIaisendng Push Button Switch fiu Node32 Lite uaiousiaidniupeuiiames
anansauanslasgun 3.58

5U7 3.58 M3idesisie Push Button Switch U Node32 Lite

Wieviin1snavy Push button Switch 13 Serial Monitor 9gianse 1 waziile
Udaeyuna Serial Monitor 3zlanse1 0 AagUN 3.59

Fauosral [] Show smestamp Bhma o usoobed [y [[Gewrome |

5UT 3.59 nan1smageu Push Button Switch
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3.3.5 NSNAEBUNITINUYBINTSUINADU Line Notify

nsdeusoivuleieneg uazdsdeyaiiioudafiousiu Line Notify 193513
WeulUsunsuasuy ArduinolDE da8UlnanlUsunsnasuu Node32 Lite lagly Library
<TridentTD  LineNotify.h> iflodulnanlusunsuasun Node32 Lite wdndousoduinodiin
3oudos Line Notify azudaiioudioniny dauanslugui 3.60

02:44u. ©

| .

[ Alert: WiFi Connected

29 Alert: Need help!it

f) Alert: Need help!!!

A

e Alert: Need help!l!

L1 Alert: Need help!!!

M

Alert: Need help!!!

e

Alert: Need help!!!

N

Alert: Need help!!!

N

=% Alert: Need help!l!

9 Alert: Need help!!

+ 0O N © ¢

JUN 3.60 namsnageuLiLiouUwaNn iy
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NANISNAADY

4.1 NAYRINTNATOULYULYDTATIIUVIING

Tunmsnegeuiwuwesnsaduim iWelulasreulnsaaesldfuteyanis
ideulmueaiienniueesnTIa T UYIMNIIZLANINAR UM SUB UNALATY Firebase Az
udaFeudldinums Line Notify lnggdmilammuamamneyiimensidousiovesiiae
AniAgsiifoansazuandittiguansiu 4 suuuy

JUBUUT 1 Muualinisideuioandrsluvin nunedaUlsfnfesdants

mwmhsmﬁamﬂﬂaua wazuansaily Need help !I!
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#include <WiFi.h>

#include <Wire.h>

#include <paj7620.h>
#include <FirebaseESP32.h>

#include <TridentTD_LineNotify.h>

#define FIREBASE_HOST "https://bedriddentest-default-rtdb.firebaseio.com/"
#define FIREBASE AUTH "EAKQVp6wkuuJfHNXKojpmgfUAskfYuBXUdp2Jil"
#define WIFI_SSID "Khonyai"

#define WIFI- PASSWORD "Ponlakh134"

#define LINE_TOKEN "fAkjm8czv0JgD3Hjac5zwSWCev7IVPGRAVT72SkDLAJI"

int liquid = 5;

int ipSwitch = 39;

int led = 4;

unsigned long currentAlert;
unsigned long PrevAlert = 0;
unsigned long Alert = 7200000;
String path = "/DATA"
FirebaseData firebaseData;
void setup()

{



uint8 t error = 0;
Serial.begin(115200);
//Line notify
LINE.setToken(LINE_TOKEN);
//WiFi Connect
unsigned long currentMillis;
unsigned long interval = 3000;
WiFi.begin(WIFI_SSID, WIFI_PASSWORD);
Serial.println("Connecting to Wi-Fi");
while (WiFi.status() |= WL_CONNECTED)X
currentMillis = millis();
if(currentMillis >= interval){
currentMillis = 0;
Serial.printin("Reconnect”);

ESP.restart();

}

Serial.print("Connected with IP: ");
Serial.printin(WiFi.locallP());
Serial.println();

LINE.notifySticker("WiFi Connected",3,242);

//Firebase
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Firebase.begin(FIREBASE _HOST, FIREBASE AUTH);
Firebase.reconnectWiFi(true);

Firebase.setReadTimeout(firebaseData, 1000 * 60);//Set database read timeout to

1 minute (max 15 minutes)

//tiny, small, medium, large and unlimited. Size and its write timeout e.g. tiny (1s),
small (10s), medium (30s) and large (60s).

Firebase.setwriteSizeLimit(firebaseData, "tiny");
//Gesture Sensor
error = paj7620Init();
if (error){
Serial.print("INIT ERROR,CODE:");
Serial.printin(error);
}
Serial.println("Please input your gestures:\n");
//reset data
Firebase.setString(firebaseData, path + "/Message" , ™),
Firebase.setint(firebaseData, path + "/SOS" , 0);
Firebase.setint(firebaseData, path + "/Liquid" , 0);
//pin Setup
pinMode(liquid, INPUT);
pinMode(ipSwitch, INPUT);

pinMode(led , OUTPUT);



void loop(}

//Sensor

uint8 t data = 0, error;

error = paj7620ReadReg(0x43, 1, &data);
if (lerror) {

switch (data){

case 1 : Firebase.setString(firebaseData, path + "/Message" , "Want to change a
position");

LINE.notify("Want to change a position");

break;

case 2 : Firebase.setString(firebaseData, path + "/Message" , "Adjust patient
bed");

LINE.notify("Adjust patient bed");

break;

case 4 : Firebase.setString(firebaseData, path + "/Message" , "Thirsty"),
LINE.notify("Thirsty");

break;

case 8 : Firebase.setString(firebaseData, path + "/Message" , "Need help!!l");
LINE.notify("Need help!!!");

break;

}

//ip Switch
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if(ldigitalRead(ipSwitch)){
Firebase.setInt(firebaseData, path + "/SOS", 1),
LINE.notify("Emergency™);
}
elsef
Firebase.setInt(firebaseData, path + "/SOS" , 0);
}
//\iquid sensor
if(digitalRead(liquid)){
Firebase.setInt(firebaseData, path + "/Liquid", 1);
LINE.notify("Liquid Overflow");
}
elsef
Firebase.setint(firebaseData, path + "/Liquid", 0);
}
//LED alert
if(Firebase.getInt(firebaseData, path + "/Confirm")}
if(firebaseData.intData() == 11
digitalWrite(led , HIGH);
}
else{

digitalWrite(led , LOW);



currentAlert = millis();

iflcurrentAlert-PrevAlert>=Alert{
LINE.notify("2 Hours");
PrevAlert = currentAlert;

}

elsef

PrevAlert = 0;
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#include "esp _camera.h"

#include <WiFi.h>

#include "esp_timer.h"

#include "img_converters.h"

#include "Arduino.h"

#include "fb_gfx.h"

#include "soc/soc.h" //disable brownout problems
#include "soc/rtc_cntl reg.h" //disable brownout problems

#include "esp http server.h"

//Replace with your network credentials
const char® ssid = "Khonyai";

const char® password = "Ponlakh134"

#define PART_BOUNDARY "123456789000000000000987654321"
#define CAMERA_ MODEL Al THINKER

#define PWDN_GPIO NUM 32

#define RESET_GPIO_NUM -1

#define XCLK_GPIO_NUM 0

#define SIOD_GPIO_NUM 26

#define SIOC_GPIO_NUM 27

#define Y9_GPIO_NUM 35
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#define Y8 GPIO NUM 34
#define Y7 GPIO NUM 39
#define Y6 GPIO NUM 36
#define Y5 GPIO NUM 21
#define Y4 GPIO NUM 19
#define Y3 GPIO NUM 18
#define Y2 GPIO NUM 5
#define VSYNC GPIO NUM 25
#define HREF GPIO_ NUM 23

#define PCLK GPIO NUM 22

static const char®* STREAM_ CONTENT TYPE = "multipart/x-mixed-
replace;boundary=" PART _BOUNDARY;

static const char® STREAM BOUNDARY = "\\n—-" PART_BOUNDARY "\r\n";

static const char®* STREAM PART = "Content-Type: image/jpeg\r\nContent-Length:
%u\\N\r\n";

httpd _handle_t stream_httpd = NULL;

static esp_err t stream_handler(httpd req_t *reg)
camera_fb t * fb = NULL;
esp_err_tres = ESP_OK;

size t _jpg_buf len = 0;



uint8 t* jpg buf = NULL;

char * part_buf[64];

res = httpd resp_set type(req, STREAM CONTENT TYPE);
if(res 1= ESP_OK){

return res;

while(true){
fb = esp_camera fb get();
if (Ifb) {
Serial.println("Camera capture failed");
res = ESP FAIL;
}else {
if(fo->width > 400){
if(fo->format = PIXFORMAT JPEG)
bool jpeg converted = frame2jpg(fb, 80, & jpg buf, & jpg buf len),
esp_camera_fb_return(fb)
fb = NULL;
if(ljpeg_converted)
Serial.printin("JPEG compression failed");

res = ESP_FAIL;
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}
}else {
_jpg_buf len = fb->len;

_jpg_buf = fb->buf;

}
iflres == ESP_OK){
size_t hlen = snprintf((char *)part_buf, 64, STREAM PART, jpg buf len),
res = httpd_resp _send_chunk(req, (const char *)part_buf, hlen);
}
if(res == ESP_OK){
res = httpd_resp send_chunk(req, (const char *) jpg_buf, jpg buf len)
}
if(res == ESP_OKX

res = httpd resp_send chunk(req, STREAM BOUNDARY,
strlen(_ STREAM_BOUNDARY));

}

if(fo)
esp_camera_fb_return(fb);
fb = NULL;

_jpg_buf = NULL,;
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} else if(_jpg buf){
free(_jpg_buf);
_jpg_buf = NULL,;
}
if(res 1= ESP_OK)
break;
}
//Serial.printf("MJPG: %uB\n",(uint32_t)(_jpg buf len));
}

return res;

void startCameraServer(){
httpd_config t config = HTTPD_DEFAULT CONFIG();

config.server port = 80;

httpd_uri_t index_uri = {
.uri ="/,
.method = HTTP_GET,
Hhandler = stream_handler,

.user_ctx = NULL
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//Serial.printf("Starting web server on port: '%d"\n", config.server port);
if (httpd_start(&stream_httpd, &config) == ESP_OK) {

httpd register uri_handler(stream_httpd, &index_uri);

}

void setup() {

WRITE_PERI_REG(RTC_CNTL BROWN_OUT REG, 0); //disable brownout detector

Serial.begin(115200);

Serial.setDebugOutput(false);

camera_config t config;

config.ledc channel = LEDC_ CHANNEL 0;
config.ledc_timer = LEDC_TIMER 0;
config.pin_d0 =Y2 GPIO_NUM;
config.pin_d1 = Y3 GPIO_NUM,;
config.pin_d2 = Y4 GPIO_NUM;
config.pin_d3 = Y5 GPIO_NUM,;
config.pin_dd = Y6_GPIO_NUM,;
config.pin_d5 = Y7_GPIO_NUM;
config.pin_d6 = Y8 GPIO_NUM,;

config.pin_d7 = Y9 GPIO_NUM,;

87



config.pin_xclk = XCLK_GPIO_NUM;
config.pin_pclk = PCLK_GPIO_NUM,;
config.pin_vsync = VSYNC_GPIO_NUM,;
config.pin_href = HREF_GPIO_NUM,;
config.pin_sscb_sda = SIOD_GPIO_NUM;
config.pin_sscb_scl = SIOC_GPIO_NUM,;
config.pin_pwdn = PWDN_GPIO NUM;
config.pin_reset = RESET_GPIO_NUM,;
config.xclk _freq_hz = 20000000;

config.pixel format = PIXFORMAT JPEG;

if(osramFound(OX
config.frame_size = FRAMESIZE UXGA,;
config.jpeg_quality = 10;
config.fb_count = 2;

}else {
config.frame_size = FRAMESIZE SVGA;
config.jpeg quality = 12;
config.fb_count = 1;

}

// Camera init

esp_err_terr = esp_camera_init(&config);
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if (err 1= ESP_OK) {
Serial.printf("Camera init failed with error 0x%x", err);
return;
}
sensor t * s = esp camera_sensor_get();
s->set_framesize(s, FRAMESIZE VGA);

s->set_hmirror(s, 1);

// Wi-Fi connection

WiFi.begin(ssid, password);

while (WiFi.status() = WL _CONNECTED) {
delay(500);
Serial.print(".");

}

Serial.println("");

Serial.printin("WiFi connected");

Serial.print("Camera Stream Ready! Go to: http://");
Serial.print(WiFi.locallP()
// Start streaming web server

startCameraServer();
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void loop() {

delay(1);
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