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Abstract

The objectives of this Elysium Smart City project are: 1. To create the Elysium

Smart City system. 2. To study the principles of vibration sensors and RFID sensors.

3. To evaluate the efficiency of the Elysium Smart City.

From project implementation and project testing By testing the use and

evaluating the efficiency of the Elysium Smart City. Then recorded the work data of

the Elysium Smart City and found that The efficiency of the Elysium Smart City is at a

very good level with a value equal to x = 92.5 S.D = 0.27.
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i 318N13350) U el $1A/UM
1. | Uo3n Esp - 32 1 290 290
2. | wuwos Ultrasonic 5 170 850
3. | Buzzer 1 100 100
4. | Relay 5V 2 50 100
5. | Switching Power supply 1 150 150
6. | @ndlln — Un q 10 40
7. | vaoalvl - g1 2 150 300
8. | ldgaluuums 20 50 1000
9. | @l Jumper 2 28 56
10 | wanage 1 390 390
11 | Uo3n ESP-32 CAM 1 300 300
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2.6 Terminal Block
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2.8 LED
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2.10 NIEAYYIUTDY

2.11 NFC

2.12 Buzzer

2.13 99 LCD
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2.2 ESP32 (‘ﬁ&l'l : https://tinyurl.com/bdfjéykn, https://techtalk2apply.com/what-is-
esp32/)

sUAWl 2.2 ESP32

ESP32 A WIFI microcontroller fignimunseain ESP8266 laaiity CPU W 2
core, Wi-Fi 9115734, fv1 GPIO TAldauunniu wagseesu Bluetooth 8nddy wanand

ESP32 §31nsauAu touch-sensitive pins ﬁmmiaﬂlsﬁﬂqﬂ ESP32 9qnlnua deep sleep

wazedl hall effect sensor wag temperature sensor Tufq (Fuagnves ESP32 Ud
temperature sensor Tufa9nka7) wazuwiueuIneAuantAnANIWINIWlY ESP32 &

SIALNINIT ESP8266 NoaUAIS

ESP32 DEVKIT V1 - DOIT

version with 30 GPIOs

EN
RTE_GPIO0 | [ Sensor VP || ADCL CHO || GPIO36
RTC_GPIO3 || SensorvN || ADC1 CH3 | GPIO33
RTC_GPIO4 || ADC1CHE || GPIO34
RIC_GPIDS || ADCICH7 | [ GPIO3S
RTC_GPIOS | TOUCHS | [ ADC1 CHA || GPIO32
RTC_GPIOS | TOUCHE | [ ADC1cHs | [ GPIO33
RTC_GPIDG | [ DACL | [ aDcz chs | [ GPIOZS
[_RTC_&PIOT DACZ ADCZ CHS | | GPIO26
RIC GROIT | TOUCH7 | [ ADcCz cH7 | [ GPIO27
(TR Gm0e | HsPICLK |[ TOUCHE || ADC2 cHe | [ GPIO14
[FEGMoIs | HSPIMISO | (TTaueAs | | ADCz cHs | GPIO12
[CRIEGRo4 || HSPIMOS! | [TTOUCHE | [ ADC2 CHa || GPIO13

GPIO23 | [VSPI MOSI

GPIO22 | [(12€8EL )

GPIO1 | [ UARTOTX

S RTchtsa GPIO3 | [UARTO X

GPID21 | [(12cs0A ")

GPIO19 | | VSPI MISO

GPIO18 || VSPICLK

GPIOS || VsPICSD

GPIO17 | [ UART 27X

GPIO16 | [ UART 2 RX

GPIO4 || Apc2cHo || TOUCHD | | RiC GRoi0
GPIO2 | [ADC2 chz | [ TOUCHZ | [(RTC GRoL
GPIO15 | [ ADC2 cH3 || TOUCHS || HsPICso RTC GRIOLS

suawil 2.3 91nsldaunes ESP32
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2.2.1 SupeuN1SAnRT ArduinolDE wag Uasa ESP32

1) antlluan ArduinolDE 910 https://www.arduino.cc/

2) WonssuulURnsveanIssmeuimasnvinuazldlunisinns

C O @ aduinoccion/Main/OldSoftwareRelaases

Arduino 1.8.x, 1.6.x, 1.5.x BETA

Tnese packages are no longer supported by the development team

% - iacosx
inciows nstaler

189

188

sUANT 2.4 miFeniiestuves ArduinolDE

3) A JUST DOWNLOAD waeyinnisansslusunsa (Mngeanissinusanatienis
Weuwn Arduino Software @unsana CONTRIBUTE & DOWNLOAD)

€ c Qo &

ARDUINO

Contribute to the Arduino Software

s3 S5 s10 $25 $50 OTHER

;nlmwﬁ 2.5 1111115 download ArduinolDE
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4) Double Click #lwd arduino.exe wiaidalusunsy Arduino IDE

J. » Computer » Local Disk (C) » Program Files (86) » Arduino » v [ 43 [l Search A o
Organize v Open  Bum New folder = Al @
K rovories Name & Date modified Type <
B Desktop L. drivers 4/1/20203:11PM  Filefolder
18 Downloads ). examples 4/1/2020311PM  File folder
% Recent Places | hardware 4/1/2020311PM  File folder
ki java 4/1/2020311PM  File folder
4 Libraries L lib 4/1/2020311PM  File folder
[5 Documents ). libraries 4/1/2020311PM  File folder
& Music 1. reference 4/1/2020311PM  File folder
=] Pictures 4. tools 4/1/2020 3:11 PM File folder
B videos 4 omeT "y T — O
| @ arduino 9/13/20195:23PM  Application 395 K;I
% Computer caduino i QE320I0S22 000 C s 1y
& Local Disk (C:) & arduino_debug 9/13/20195:23PM  Application 393K8
s Local Disk (F:) 1] arduino_debug.4j 9/13/20195:23PM  Configuration sett... 1K8
s Local Disk (G:) 57 arduino-builder 9/13/20195:23PM  Application 14321 K8
& CD Drive () %) libusb0.dll 9/13/20195:23PM  Application extens... 43K8B
%) msvep100.dil 9/13/2019523PM  Application extens.. 412K8
€ Network %) msverl00.dil 9/13/2019523PM  Application extens.. 753 KB
|| revisions 9/13/20195:23PM  Text Document 90 KB
& uninstall 4/1/2020311PM  Application 404 KB
2] wrapper-manifest 9/13/20195:23PM XML Document 1k8
arduino Date created: 9/13/2019 5:23 PM
Application
% Date modified: 9/13/2019 5:23 PM
Size: 395 KB

sUamil 2.6 nsidlusuAs ArduinolDE

5) LﬁalﬂmIUSLLﬂiw‘ﬁummé’ﬂUﬁ'mH File -> Preferences \fiafinfsuasn
NodeMCU/ESP32 wuuaaulall

Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl+0
Open Recent >
Sketchbook 3 NRDUINO
Bamples ) [re, to run once: bl
Close Ctrl+W
Save Ctrl+S
Save As... Ctrl+Shift+S
fe, to run repeatedly:
Page Setup  Ctrl+Shift+P

I | Preferences  Ctrl+Comma
| T
I

suan? 2.7 mihnsihluRasavesa ESP32
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6) Y https://dl.espressif.com/dl/package esp32 index.json aslu

%94 Additional Boards Manager URLs

Preferences B2
Settings | Network| A _nlu_z
Sketchbook location: m‘\{m
C:\Users\nyarduino3\Documents \Arduino ([ Browse |
Editor language: System Default w | (requires restart of Arduino)
Editor font size: 12
Interface scale: [¥] Automatic | 100+ % (requires restart of Arduino)
Theme: Default theme v | (requires restart of Arduinc)
Show verbose output during: [~ compiation [] upload
Compiler warnings: None v
| Display line numbers [7] Enable Code Folding
(] Verify code after upload [ Use external editor
] Check for updates on startup [7] Save when verifying or uploading
Juse features
Additional Boards Manager URLs|| https://dl.espressif.com/di/package_esp32_index.json b
C:\User \AppData\Local\Arduino 15 \preferences. txt
e
(o] (o)

sUA i 2.8 N3t link Jjson aslulusinsy

7) ﬂﬁﬂlﬂﬁlmg Tools -> Board -> Board Manager

sUAN? 2.9 Mslufnas Libraries

8) MUNA1IN ESP32

Auto Format CtieT
Archive Sketch
Fix Encoding & Reload
Manage Libraries ChleShiftal
Serial Monitor Cue Shift+M
Senai Plotter CrieShifteL
WIFILOL / WiFININA Firmware Updater
Board: “ESP32 Dev Module ! Arduino Yin
Upload Speed: "921600° ! Arduino/Genuino Uno
CPU Frequency: "240MHz (WiFVBT)" Arduino Duemianove or Diecmids
Flash Frequency: "SOMHy" ! AwduinoNano
Flash Mode "QI0° ! Arduino/Genuino Mega or Mega 2560
Flash Size: “4MB (12Mb)° ! Aduino Mege ADK
Partition Scheme: “Defaukt AMB with spifs (1.2M8 APP/1.SMB SPIFFS)" 1 Asduinotecnsrdo
Core Debug Level: “None’ 1 Avduino Leonardo ETH
PSRAM: “Dissbled | Arduino/Genuino Micro
: Arduino Esplora
Get Board Info Arduino M

Programmer; “AVRISP mkI Acduino Ethernet

Burm Bootloader Arduino Fio

Arduino 8T

LiyPad Arduino USB
LiyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Rebot Motor

PPER, MM Asduino Gemma

UUDIA ESP32

AMUTDY LAZISUAURNRY

| Mot lofo

€D Boards Manager /.
| et ' J
ARDUINO

esp32 by Espressif Systems
Boards included in this package:
E£SP32 Dev Module, WEMOS LolLin32, WEMOS D1 MINI ESP32.

gﬂmw‘ﬁ 2.10 NMSAUNIUDSH ESP32
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a o <
9) IRAUNTAAFATA
'@ Boards Manager i)

Type |& 5p32

esp32 by Espressif Systems ARDUINO
Boards Included In this package:

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

More Info

I = |

gilmwﬁ 2.11 MsAnga libraries YeqUasn ESP32

10) Wodaduadadu Tunteng Board Aazusinguszanuesusse ESP32 Juunli

danlgaulanan

v W

11) msleuvesa ESP32 aunsavinla lasluanliouneaisasdygyianudm
[
Uo3n

12) 91ntiuden Port fidousouasa ESP32

Board: "ESP32 Dev Module”
) Upload Speed: 921600°
CPU Frequency: "240MHz (WiFi/BT)"

»
»
»
Flash Frequency: "80MHz" »
Flash Mode: "QIO” >
Flash Size: "4MB (32Mb)" >
Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)" »
Core Debug Level: "None™ »
PSRAM: "Disabled” >
Port: "COMS"
Get Board Info

Programmer: "AVRISP midI

Burn Bootloader

sUn i 2.12 wihnsiden Port Weslsie

13) iFanjuvesvesnfifeinsldiu

Coteshtel
Cate St M
Care St

sUan? 2.13 wihnsidenuesaldanu
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14) AN Code FMve19intne19aaluswnsy ArduinolDE

1 #define LED 2
2 wvoid setup() {

3 // Set pin mode

4 pinMode(LED,OUTPUTY);
5}

6  wvoid loop() {

7 delay(50@);

8 digitalWrite(LED,HIGH);
9 delay(50@);
10 digitalWrite(LED,LOW);

1}
sUNMNAN 2.14 Code #0819 LED Annseniu

15) 9nturinisUpload Code Tufluasa ESP32 fidents

#define Export compiled Binary ~ Ctrl+Alt+S 3 2 D4
void se

Show Sketch Folder Ctrl+K

Include Library 4

Add File...

void loop()

delay(500);

talWricte (LED, HIGH);
¥(500);
digitalWrite (LED, LOW);

}

gﬂmwﬁ 2.15 %11A15 Upload Code

16) 1ilo Upload ldnagazusingteanu “Connecting...... ..
17) Tinaludiy “BOOT” fegjuuuesn EsP32 1 2 Jundiudraes
18) iilonatu BOOT udilisednasiaziaiadunis Upload Code uazlwaniugiivn

GPI02 fagRnnewsuau
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2.3 ESP32 CAM (fiun : https://tinyurl.com/35s8xfcp)

@ SE

- am@FE (€

[FCCID:2AHMRESP325| ' «
|WiFi+BT SoC Inside

sUA Wl 2.16 ESP32 CAM

ESP32-CAM (Hulugandeswnadnunn fumeududu ESP32-S
2.3.1 naaasly Arduino ESP32-CAM
1) mssiasasiiteswlnan Code ESP32-CAM iffosannuadn ESP32-CAM dliiidau
USB TTL dufunsdnlnanlusunsuasuada fetusdsfestoanglniuluga USB TTL i

Winlonlvianle

AWl 2.17 MssiensasiiioduTnan Code ESP32 CAM
2) s Jumper 9849 usb ttl U7l 3.3v

g‘dm‘wﬁ 2.18 Jumper 984 usb ttl
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3) sl ESP32-CAM fiuluga USB TTL
- 3V3 - VCC/3.3V
-5V - 5V // dwmsudnglndialiuesa wsnglvann usb ttl envline
- GND - GND
-UOR-TX
- UOT - RX
~100 - GND // m1ilffessie vitermumdulnun flash drnsusnivanldsunsy

4) faAUesa ESP32 ﬁagﬂ‘ﬁ

@ sketch_aug08a | Arduino 1.8.9
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

void setup(] Manane Lihrarie Ctrl+Shift+|
// put yoy Serial Ctrl+Shift+M
Seriall ArduinoAll Ctrl+Shift+L

WiFi101 / WiFiNINA Firmware Updater

sketch_aug081

S o O} I Board: "ESP32 Wrover Module" I
Upload Speed: “921600"
Flash Frequency: "80MHz"
Flash Mode: "Ql0"

I Partition Scheme: "Huge APP (3MB No OTA)" I

Core Debug Level: "None"

Port: "COM10"

Get Board Info

v v v v v v v

Programmer: "USBasp" >

Burn Bootloader

sUn il 2.19 nssueiaiiosivan Code

Code #1814

#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 "dl_lib.h"

#include "esp_http_server.h"

const char* ssid = "REPLACE._WITH_YOUR_SSID"; // we wifi

const char* password = "REPLACE_WITH YOUR PASSWORD";



#define PART_BOUNDARY "123456789000000000000987654321"
M5STACK WITHOUT PSRAM

#define CAMERA MODEL_AI THINKER
#if defined(CAMERA_MODEL_WROVER KIT)
#define PWDN_GPIO_ NUM -1
#define RESET_GPIO_NUM -1
#define XCLK_GPIO_NUM 21
#define SIOD_GPIO_NUM 26
#define SIOC_GPIO_NUM 27
#define Y9_GPIO_NUM 35
#define Y8 GPIO NUM 34
#define Y7_GPIO_NUM 39
#define Y6_GPIO_NUM 36
#define Y5 GPIO NUM 19
#define Y4 _GPIO_NUM 18
#define Y3 _GPIO_NUM 5

#define Y2_GPIO_NUM 4

#define VSYNC_GPIO_NUM 25
#define HREF_GPIO_NUM 23
#define PCLK_ GPIO NUM 22

#elif defined(CAMERA_MODEL M5STACK PSRAM)
#define PWDN_GPIO_NUM -1
#define RESET_GPIO_ NUM 15
#define XCLK GPIO NUM 27
#define SIOD_GPIO_NUM 25
#define SIOC_GPIO_ NUM 23
#define Y9 GPIO_NUM 19
#define Y8 GPIO_NUM 36
#define Y7_GPIO NUM 18
#define Y6_GPIO_NUM 39
#define Y5 _GPIO_NUM 5



#define Y4 GPIO_NUM 34
#define Y3 _GPIO_NUM 35
#define Y2_GPIO_NUM 32
#define VSYNC _GPIO_ NUM 22
#define HREF_GPIO NUM 26
#define PCLK_GPIO_NUM 21
#elif defined(CAMERA MODEL_M5STACK WITHOUT PSRAM)
#define PWDN_GPIO_ NUM -1
#define RESET_GPIO_NUM 15
#define XCLK_GPIO_NUM 27
#define SIOD_GPIO_ NUM 25
#define SIOC_GPIO NUM 23
#define YO GPIO_NUM 19
#define Y8 GPIO_NUM 36
#define Y7_GPIO_NUM 18
#define Y6_GPIO_NUM 39
#define Y5 _GPIO_NUM 5
#define Y4 _GPIO_NUM 34
#define Y3 _GPIO_NUM 35
#define Y2_GPIO_NUM 17
#define VSYNC_GPIO_NUM 22
#define HREF_GPIO_NUM 26
#define PCLK_ GPIO NUM 21
#elif defined(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
#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

#telse

#error "Camera model not selected"

#endif

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

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

fo = esp_camera fb_get();

if (Ifb) {

19



Serial.printin("Camera capture failed"),

res = ESP_FAIL;

}else {

if(fb->width > 400){

if(fb->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;
}
}else {

_jpg_buf len = fb->len;

_jpg_buf = fb->buf;

}

}

}

if(res == 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_OK)

res = httpd_resp_send chunk(req, STREAM BOUNDARY,

strlen(_ STREAM_BOUNDARY));

}

if(fbo){

esp_camera_fb_return(fb);

20



fb = NULL;

_jpg_buf = NULL;

} else if(_jpg buf){
free(_jpg_buf);

_jpg_buf = NULL;

}

if(res 1= ESP_OK){

break;

}

}

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,

NULL

.user_ctx
I

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;

21



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_d4 = Y6 GPIO_NUM,
config.pin_d5 = Y7 _GPIO_NUM,;
config.pin_d6 = Y8 GPIO NUM;
config.pin_d7 = Y9 _GPIO_NUM;
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(psramFound(X

config.frame_size = FRAMESIZE _UXGA,
configjpeg_quality = 10;
config.fb_count = 2;

}else {

config.frame_size = FRAMESIZE SVGA,;
config.jpeg quality = 12;
config.fb_count = 1,

}

esp_err_terr = esp_camera_init(&config);

if (err 1= ESP_OK) {

22



23

Serial.printf("Camera init failed with error 0x%x", err);

return;

}

WiFi.begin(ssid, password);

while (WiFi.status() I= WL _CONNECTED) {

delay(500);

Serial.print(".");

}

Serial.printtn(");

Serial.printin("WiFi connected");

Serial.print("Camera Stream Ready! Go to: http://");

Serial.print(WiFi.locallP();

startCameraServer();

}

void loop() {

delay(1);

}

5) dlodnlvaniaiauds nenanglufideiuui 100 uag GND oen Wiedinunrhay

Unii 1Ungfl Serial Monitor netal reset ¥a3uasn ESP-32 CAM azifiuias IP 199nd0919as
Ypvous Auviav 1P Tundiiu aswiwinndesldauls

& com17 — m] > 4

ets Jun 8 2016 00:22:57

rst:0xl (POWERON_RESET),boot:0x13 (SPI_FAS

configsip: 0, SPIWP:Oxee
clk_drv:0x00,q_drv:0x00,d_drv:0x00,cs0_d: ARDUINO
mode:DIO, clock div:l

ALL

drv:0x00

load:0x3£f££0018,len:4

load:0x3f. ,len:1100
,1len: 9232
,len: €400

entry 0x40

WiFi connected
Camera Stream Ready! Go to: http://192.168.1.8

Autoscroll [_] Show timestamp Newiine v | |115200baud Clear output

gﬂmwﬁ 2.20 9111 Serial Monitor kamviewaY 1P
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2.4 RELAY 5V 10T (17;31'1 : http://www.iot.codemobiles.com)

gﬂn’lwﬁ 2.21 Relay 5V 4 Channel

a 6

5186 (Relay) Wugunsaifiasundanuliilmdundsuiman Weldlunns
fegamihduiavesreuunaliiudsuang lnsnsdounszualwillviduanain eviinista
viselavthdudandofuainddidnnsedind dasannsaifiadluuszondld lunisauay
2995919 9 Tuawndidnnsefindunnune lugasiad 24999 5V (2 Channel Relay Module)
Hulugaifldemuasivanldiusaiulaii DC way AC ilnangsan (Maximum Load) e AC
250V/10A, DC 30V/10A Inglddyaadunisaiununisinaumedayain logic TTL viau
MBEYILUU Active Low, nsziaduiiad (Drive Current) 15-20mA., fimseenuuulndu
solate A38 Optocoupler, i LED wananiuy Relay anunsaurludssendldanu PLC
Control, thudaies, Wlulssnugmamnssy viesudu Jusgiumadoulusunsuuagnis
selduneuen anunsaleuseldauiuvesa Raspberry Pi, Arduino, ARM, MCS-51, AVR,
PIC, 8051, DSP, MSP430, TTL losgic

2.4.1 AandRvesgunsal

a 6

1) 1WL§UaIuQaiLaEJ VCC = 5VDC.

uaulyanlaviaussdiuldih AC léasan 250VAC 10A wi3e ussdulwih DC I¢ean
30VDC 10A (Maximum Load)

2) sEAUdyey1ad Input AUANLUU TTL yIumedya1auuy Active Low

3) nszuatusLad (Drive Current) 15-20maA.

a) finseenuuuliilu Isolate ¢e Optocoupler

5) il LED uansaniuy Relay

6) Tugavuna 3.85cm.(1319) x 5.05cm.(8713) x 1.85cm.(g4)
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unasgwl 220 VAC

S2

S1

ND

DC+

sUn il 2.22 mssieldanu Relay ffu ESP32

Code #7984
int S1 = 23;
int S2 = 22;
int S3 = 21;
int 54 = 19;
void setup() {
pinMode(S1, OUTPUT);
pinMode(S2, OUTPUT);
pinMode(S3, OUTPUT);
pinMode(S4, OUTPUT);
}
void loop() {
digitalWrite(S1, HIGH);
delay(1000);
digitalWrite(S2, HIGH);
delay(1000);
digitalWrite(S3, HIGH);
delay(1000);
digitalWrite(S4, HIGH);



delay(3000);
digitalWrite(S4, LOW);
delay(1000);
digitalWrite(S3, LOW);
delay(1000);
digitalWrite(S2, LOW);
delay(1000);
digitalWrite(S1, LOW);
delay(3000);

}

i ihar

sUMWN 2.23 wadnsvaalusinsy
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2.5 Ultrasonic Sensor (ﬁm : https://www.omi.co.th/th/article/ultrasonic-sensor)

gﬂmwﬁ 2.24 Ultrasonic Sensor

Ultrasonic sensor (81171 danslafiadues) fe gunsaldmsuinszaunse

a = v A .= o ) v N = .
szgynavilanialagliaiiu Ultrasonic Fsendenannisasyiouvesnauninuiigs Ultrasonic
laggunsalagUaosniu Ultrasonic Tinsenuiuing antusemdu Ultrasonic asviouiuuiil
I3 s A o Ao vy P . Y v oadg s a
WuwesiveAuInmsyeeneinld uennilean Ultrasonic sensor ks Gali@umeosviin

dugdnildlunisinsyezlaun Radar sensor, Hydrostatic sensor Wusu

e
Z Ultrasonic sensor - UD800

=2 H ra—
FrELINAVRINTATINAU
—t (Blind zone)

SYHYYRIAAY

Ultrasonic

ANMHFIINLA

[EEeaed

ANNGIng

(AMUFININNA - FE8UBIARY Ultrasonic)

A

4

sUAN? 2.25 feg1ensidau Ultrasonic Sensor

2.5.1 9aUsyasduas Ultrasonic sensor 1 gnutseanitu 2 nwagmsldaundn q fe
1) Miflonunsraaey (Monitoring) wazgradnsvasteya Wy Iuansuavessesy
fﬂuﬁq, LanaNaUSInanEenly Silo wie sedutnuith Wudy
2) Wiilennsaua (Control) aglsunsedng snfiog1atu mamuausziuasiall
Tudslieglusziuiidesnsnasnan Wudu
2.5.2 Wuweasinszau (Level sensor) Uszuam Ultrasonic %38 Ultrasonic sensor 1y

Guwesfidesedendnnisveinisagyisuniuninud Ultrasonic Tunisnsnaduingeing o
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Ultrasonic sensor Hustdudatadodina1slunisiiunig wu 9108 wid w3auadnal 34

[ A

il Ultrasonic sensor @1313alda1uns3duinlavainvanevila Seingiilaniuguasmar
Tngfiduaisiaiiniofauniafaiuisald Ultrasonic sensor lun1snsiaduld way
Ultrasonic sensor fmudilussus 20000Hz Julddaduanudigaiunituyudazanunse

Fusld nanisewinmszezuesnau Ultrasonic azilulumugasmsiafouninuisiussil
t
S = Vaai" (E)

SUMWA 2.26 gnsNIsARBUNIUITIY

Tne? § = S¥g¥N9 (m)
Vi~ pnudades (mys)
t a = . & [y
= nalumsiunIaveInau Ultrasonic Nauntu-unndu (s)

A15v9unely Ultrasonic sensor

(% v 6

Tun19¥1191u989 Ultrasonic sensor agildiudsznaudfgidduniusiu Junas

qﬂﬂsaiﬁgu%ﬁw Iiiuanenaty duusnfensastiadyainainud (Oscillator) a18u39as
5idnnsefindiinandaaineenungng fuAoauddusies (resonance) wazgnaalyds
Piezoelectric Cerarnics fanm (A) ielWiAnnsduwinfuaudsssusfves Piezoelectric
Ceramics dsuavilfiinAnoundgngeaniiifiasannsafinduld wazdwndu Ultrasonic

aantu

Lead Terminal

\ | Shielding Material
Base t Metal Case
~ /
Piezoelectric ceramics,
~
Acoustic Matching Layer

Ultrasonic Radiation Surface

SUNINA 2.27 funiaves Piezoelectric Ceramics
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Nduilorsinllindyaaaiud (Oscillator) ai1adyantuin aggnadluds Ultrasonic

o Al

Transceiver fan1w (B) agvimtfiudasdyaraunlaain Oscillator Tugunuuusssuluiily

'
v a [ [

WJumdu Ultrasonic wazdsaanlideingidoinisnsiaduniednssau way Ultrasonic
. [ o v a & LY a . a 4 (% (%] <
Transceiver G4MMRUIMLIUIUAITUARAY Ultrasonic Ndgnaunauuianingiaziuasidu
dyaraussaulndun o luldauaeld §enasain Ultrasonic Transceiver lasuaau
Ultrasonic figzviounnaining azulasduuseiulniuniiowinién dedundideiaaeie
doyeyrauusadulnldingae Amplifier danw (B) neunaziluldeu waglunssuiunisgavine
984 Ultrasonic sensor #fysy1auiignueneain Amplifier 9egnaaidnanuinigs output 619
A (B) Wiawlasdudeyaamnnsgiumiu 4-20mA, 0-10V w3edue wazihdygrannaiily

Weusiaiugunsalnewandnit wu PLC, indicator, Controller, Relay #3afAiuaANdy 9

N ¥

2.5.3 U581AM1935 1935 output ¥84 Ultrasonic sensor gilagieriu 3 Useian sail
1) 2935 output wuulsimeiiles (Discrete Output)

o a_a [y LYY v @ [ [V o
usuudadamneiunsnsiaduingngluduiuduge (svaeumeluduiuing
U3u1sunn e vielld)

2) 2995 output LUURBLUBY (Continuous Output)
3¢l output 1 Analog Output deygraussduiuionssuainuIngIgIu Wy 4-20mA,

I v Y o A o I 1 v 3

0-10V tJudu N1z AUAUNITRTINTUNOBINNTIUAILIAUS S2E2919 WU seautnniely
v @
faLY

3) 2995 output dmiudateya (Communication Data Output)
9wyNUATIB199T output wuuRelllies uakanAeTuNdyaudesnundudygin

Admea W 1O Link, CC Link, PROFIBUS l¥@eansivaunsaliivay iy PLC

Ultrasonic sensor

Oscillator ==3p
whidy %
atudontinta 398
(Ultrasonic (Object)

NATVINY Transceiver)
Output €= €—

(Aplifier)

sUn i 2.28 Tassairaniely Ultrasonic sensor
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2.6 Terminal Block (fin : https://www.changfi.com)

Terminal Block Wuwp3esdefiliideuseseminasln viadundosdefidoayln
Tugroulnsa Aiflarmuvasads nieealdifugainaslu ediesonisdoutigesng 4
uennil Sranunsolinseaeugeiiitiymildineg wassdafvaelnlhdussdeudeudos
drwdagduauuhanwanafnUszunvindeslud daaaudd nusennuiou nsn - Ae way
Luifinlal Snteusendaiuiilunisfinge avdu wediusaudensunueiunsldaun elu
91A1TUASIUBAAINNTTN

2.6.1 Usztanvod Terminal Blocks ﬁgULLUUﬁLmeﬁuaaﬂlﬂ UzLANNITId18999
Terminal Blocks fivavan 3 Uszunm leud

1) msdhansuuvang (Screw Type) foasnn inszidunisdnanefimngivay
lu dusanevunmdnlvauianavedlng dwdsnislunisdanediae Saanedenistu
snvesiion

2) mMsdransuuay3s (Spring Type) Wunsdanedidns uagdsendanan wune
dmiunuiifinsduanfiouveaaiosdng Flunsdhaneffeliasadusbenas

3) MadasuUUNEBY (Push In Type) lunsdhaefiing wazlisniudedd
wieadle ludeddanudiung Snitstisanauianaialunisdnans wansfueuiidnig

duasiouiuLRgINUY

SCREW TYPE PUSH BUTTON PUSH-IN

g‘lJm‘W‘f"i 2.29 Terminal Block ‘ﬁﬂ 3 LUy
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2.7 Switch (W3 : https://bgrimmtrading.com/switchs-and-socket-siemens/)
aind fie gunsalviniimuaunisnavasnsealiineluiassenanndes

v

Ao aunsalldn Unnseualnihnieluisasini Inglidydnuaiagy
sUn i 2.30 dyanualvesaing

2.7.1 Mmehauvesaing
dutszneuiiugruesaindasdduiiFonds winduda egaelufsndetuasnu
Aeslvinszualiivalunaslwinly ddndviimiide Ia 2saslwih vilisasliiiAnnns
vhauey 2 dnwarfe 2995 0auaz19a5Un 2995100 Aednwariininduiavesaiadlal
dousoturilinszualuiliannsolvalulusesld wagiaasla Ae msivihdudaes
andidensotuvilvinseualiifinlnaluasesld
2.7.2 Ussuamvesaing
1) dintideu \iuaindvlandalliiln Un mevienvesgunsal Wolaensidou
nsmuaudadeaind ldlaendnideuaindluvurioatdns madeuaintiuumdunis
sie (ON) maidouaintasaradunisda (OFF) desldifugunsalila Ua AswesUsziamves

1 I3 = Yo 1 a
AN wazkAsadldrneg wu winian lwae

¥ 14 dl

2) @indnszan Wuadndnldaulaenisna Wedsansileaindnlinasiuinszyin
<y a a & ] a v o A = ] 1 [ IS YY)
Junsleaindas drudnauimadenaznseantu Inedrulngudiaeddignysseynis
MauuuiaInd W Wa Ua On-OFF snagnuiiunsidaindnszaniiiurasaln Uansns
naoLnsodlglnimge

3) andne WWalagnisnalda Un Tuduiediu As nadufiegdiunasaing na

'
=

Yuadndnilnssaindne (ON) wazilonauainidnuilsnsaintddn (OFF) n1svirauiu
& I a ¢ < a a 1 [y A
Wulleaeaan uwidladwuunauianuvenalusianafnlaesnu (Momentary) fiavaens
Yuaindilunisne (ON) Wevaseiiessnainuaiandiunisdn (OFF) viuil  wu Juln Ua
Insviend Slum Aawiinnes
4) @induwuunuen (Toggle Switch) Wuaindinaldaudesdeninuadngliun

lnedimuaiadlengusnesnunandiaing n1spivudaseaing vilalagloniuaingli



32

[
%

Fuuuvdoasans Tunislenduainddusnandunisde (ON) waslonduaindassinazidu
n136n (OFF)

5) a3nduuunyu (Rotary Switch) w3eiseninainduuuidane (Selector Switch)
Huaindidemyuiaiadlulnsseuduenay annsadensduntsnisdasieldvane
fuvde Inthdudaadindliidondesnnvatesunus Wy 2, 3,4 w50 5 funis Hudu

6) adndtuuululas (Microswitch) Aaainduuunavinnafnlasssuiiued wetduy

¢l fa v Y]

antnanunsaltussdnuudeyy naduadndle Muainduuulilasaindiinieiuraiswuy
ordulunainey videenalifuuuulenldinnatuainddniivils nmsmuaudadeaind v
Ielanauaindusonaiudulonidunisde (ON) uazilevdesilessnantunsorudulen
\Junsda (OFF)

7) a3nduuun (DIP Switch) Arddn (DIP) w19 nAandtgdadulatunning (Dual
Intine Package) ualinduundnlfnuiuiuissdibnnsedndfiaetulusuin (Chip) 7
wuaane nieldaunuled (IC = Integrated Circuit) dnwaizaindanunsainuioneisasia
nMsmvAudasoadaduuuAnazdedlivatsnuinnmieUasiuaslunsusuidouaing
AnduuuAndngnAndauuusiuieasiiust (Printed Circuit Board) Wiunszualaiiu 30mA 7

L59AY 30VD
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2.8 LED (fia1n : https://www.ju-led.com/16574233/led)

an
\l i |
sUnwil 2.31 LED

LED felaloniUasuas gou191nA137(Lisht-Emitting Diode) FeanunsoiUauas
sonunlsuasiiiuatesnunUszneuserduaudiioinasinanariostu Fesfunassssun
Annauneaiiu Ing naoalED anunsawasasidiosonssudlniidisadnooindu
wazUszansnmlunisliuasainefsmninvaenlnawindniily

2.8.1 19R84L0adA

1) Uszansnmlunsliuasainininvaenlnsssuniily

2) dmaen LED woailaviliAnuastuasiunsyuadessnnyssana 1-20mA

3) ﬁmqmﬂs&’fmuﬁm’;mu Uszanad 50,000 — 100,000 Falas Gﬁuagjﬁuammwmm
LoadA 199TTUNTEUA AnINTDINA AT IEERINIHE Gi?qﬁﬁmqmﬂ%’muﬁmaumﬂdw
viaeaTiliwasaineuiaduguin

8) Lifi¥ @3 ursn Sdsanslileows FadusunrmedeRindiwazniem

5) NUNUADENIIZBINA

6) NuUMURENTEUAELTIoU

7) Ivannuvanedlidenly

8) .ufinsiudanindon 1y vasnansoneaUdsy deuldlanizan Mdel
Sududosiissyauniounasaliialy s Sunmes

9) #aeALED ansalaldauliegiesinsy Waudwaendnriui lifessensensy
WID105UNABANDU

10) #fudndu vaeaLED Wadudnirudaauuinnimvasald a1egUoenundduy
anla

11) ummmmum LWS1eunann LED Lﬂuaﬂﬂsm Solid State FalaifiFuduled

eyl lifdwlefidunszanluillévasndeonaazenalade
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2.9 Switching (1'7;31'1 : http://www.siam-automation.com/)

gﬂmwﬁ 2.32 switching power supply

switching fie @indamnesdnnane (Switching Power Supply) tHuunasanelyl

ATIASATLIITULUUNT way aunsaideulrladuussiugalidulnmsausdiusn weldlusu

a s

Sidnnsetndlaufaiuunassnalni@adu (Linear Power Supply) faudiwinasdnnans

Qe

2V

mammewmﬁﬂ’lﬂ%’%ﬁauﬂaﬂuﬂ’ﬁawammvﬁ’uqﬂﬁﬁmmﬁwﬁLﬁziulﬁmﬁu
2.9.1 M sThnuvesEndunIastmane
Andannesdwnans Tnevluiesduseneuiiuguiindeedatu waglidudou
1nifn Wladdyvesaindumesinmans %agﬁﬂaum%ma% deswnvhuthiieanneu

LIIAULAZAIAUIIAUDIANARIY 83AUTENBUAIY YINAUAINEIGU Aall

g g
+ FIOUIDTIFDT >

n R

TITHBEADT R . -
WD HUDLURA TTTTUAR T -

Whe — - . g X Twewn

- . NTIUEmMADT LEILEY UAZATOINT L
LR

I

SEEELNITLTTR

UM 2.33 nanmsviuvesEinfaniesdunany
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2.10 nszaurUdas (fiun : https://iloftprint.com/architectural-models-materials/)

UM 2.34 nszaTeIUDeY

N3EATYINDBY AD NTEATENTEDNTEATEIINYINIBETIWEDTIRIININAINNTTH
nanUIna Anwenid eflazeiaiiluiiunssurunsndawaztuguiduwiu Geuilvin
NARAUIIUTTAN NTEATYITBINAT 91U I §28UT3981%135 waztludideuhunvindu Jag

luea anndnenssy FndremuAnaes way isodawes Co2 JanAuNUNIUAenINsou

) ° v & [ v & a I a Y
LLagLlyguUIn ﬁ’]ﬂJ’]iﬂuﬂUL‘U’]Lﬁ]’]@U LLaSLLGULEJulﬂ FJ’EJEJﬁa’]EJbLﬂLi’J WUlRIRaIInaY

2.11 NFC (fiun : https://www.cybertice.com/)

ke

sUawil 2.35 msldf NFC

%,

=
é

Near Field Communication (NFC) fiawaluladdeanslianesseydu gnitmunauy
wlay Sony waz NXP lagldmauingainud 13.56 MHz welvigunsaldmininsdniiiiedie
wsegUnsainnnIUsBINNAua a0 deassenineiuladedu ieawsitigunsalniaeunios

UNTATUMTBLAEI WU Wetvinsdadayamiu
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Us:losuvou

= NEAR\
NFc JEIELD %
e

COh"IMUNICATION

-

\ A
AR ARCE™Y
&
CONTACTLESS SEND PAIR SECURE
PAYMENT INFORMATION THE DEVICE
T9redunuulsduaa TdidousiogUnsni Toduveya THiwesnuyinowUaenris
snerlapanssnlwwa,  SuginsAwrifiudiwe 1¥u 0and90se: 18U Adnsain-oon
d1wAr0 s 10udu nSedugnulnsdAwri (SMART LABEL),
uwins 10udu
_— T o
MOVING POWERED BY
FORWARD

sUawl 2.36 Uszlemives NFC

nsdstayar1umnalulag Near Field Communication fasldgunsaliUnldanu
WDulen@ asun3es gunsaldsdygunazgunsaliudygiu dograguninduiend/afn
nasuazausnlnulunsdvaaniindwenduazausvlvuniniduendidugunsaluuunia

1 vV

FnFsanunsadsdoyals udliaunsasuldluvasiausnlnuwdugunsalidwendildiuey

Y

o 3 [ 1%

%aawmsa%’uam@mmﬂLmnLé‘maw%uazmam@mmmﬂdﬂé’qam%ﬂmﬁL?Jﬂ’[fi’fmulﬁul,aw%
du Tuvausfigunsalugysvieumiloududiviliisuendiendnval Aonrwadeiidniulal
Fududosiinmsdugaunsaluazniseygnlidedoya dlimnaudesinfiesudeyavietissiiu
rumaluladiduend Aomsunzgunsalddyanaseainivivuiisesiuiduend dde 2 35
finsdeansfiumalulad Near Field Communication ¥i1911
2.11.1 msfeansmuien desligunsal Bulend wlaazgunsal 1uend fildaueg
nsdeansseninaufiniduenduarausnlnuideldnusuendtnstiseduuonduas
in3essunsaliufetnsenisdoasmaien
2.11.2 msdeansansms dedligunsalifuendildiuasnaios msdoassening
aunsvivuldiduendasardesdmsunisaneleulnddusetnswainisieansaeams
Fwnsdeaunsal @euldaiu ESP32 RFID / NFC Module Kit (PN532)
2.11.3 msieusiogunsal
ESP32 -> RFID / NFC Module Kit (PN532)
VIN -> VCC
GND -> GND



D22 -> SCL

D21 -> SDA

ESP32 -> LED

D23 -> LED

GND -> f@1uUn1U 220 ohm -> LED
D19 -> LED

GND -> f@1un1U 220 ohm -> LED
ESP32 -> Active Buzzer Module 3.3 - 5V
3V3 -> VCC

GND -> GND

D18 -> I/O

sUawl 2.37 msseldfanu PN532 fu ESP32

Code 79814
int LED R = 19;
int LED G = 23;
int buzzer = 18;
int val = 0;

#if 0
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#include <SPI.h>

#include <PN532_SPIL.h>
#include "PN532.h"
PN532_SPI pn532spi(SPI, 10);
PN532 nfc(pn532spi);

#elif 0

#include <PN532 HSU.h>
#include <PN532.h>

PN532 HSU pn532hsu(Seriall);
PN532 nfc(pn532hsu);

#else

#include <Wire.h>

#include <PN532 12C.h>
#include <PN532.h>
#include <NfcAdapter.h>
PN532_12C pn532i2c(Wire);
PN532 nfc(pn532i2¢);

#endif

void setup(void) {
pinMode(LED R, OUTPUT);
pinMode(LED_G, OUTPUT);
pinMode(buzzer, OUTPUT);
digitalWrite(buzzer, HIGH);
Serial.begin(115200);
Serial.printin("Hello!");
nfc.begin();

uint32_t versiondata = nfc.getFirmwareVersion();
if (I versiondata) {
Serial.print("Didn't find PN53x board");
while (1); // halt

}
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Serial.print("Found chip PN5");
Serial.printin((versiondata >> 24) & OxFF, HEX);
Serial.print("Firmware ver. "),
Serial.print((versiondata >> 16) & OxFF, DEQ);
Serial.print('.); Serial.println((versiondata >> 8) & OxFF, DEC),
nfc.setPassiveActivationRetries(OxFF);
nfc.SAMConfig();

Serial.printn("Waiting for an 1ISO14443A card");
}

void loop(void) {

boolean success;

uint8 tuidl] ={0,0,0,0,0,0,0}

uint8_t uidLength;

success = nfc.readPassiveTargetID(PN532 MIFARE 1SO14443A, &uid[0],
&uidLength);

if (success) {

Serial.printin("Found a card!"),

Serial.print("UID Length: ")
Serial.print(uidLength, DEC);

Serial.println(" bytes");

Serial.print("UID Value: "),

for (Uint8_ti = 0; i < uidLength; i++)

{

Serial.print(" -"); Serial.print(uid[il, DEC);

}

Serial.printn("");

delay(1000);

}

else

{

Serial.println("Timed out waiting for a card");
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}

if (uid[0] == 128 || uid[1] == 49 || uid[2] == 2 || uid[3] == 50 )
{

val = val + 1; {

if (val == 1) {
digitalWrite(buzzer, LOW);
delay(100);
digitalWrite(buzzer, HIGH);
digitalWrite(LED_R, HIGH); /
Serial.printin("LED Red ON");

}

if (val == 2) {
digitalWrite(buzzer, LOW);
delay(100),
digitalWrite(buzzer, HIGH),
digitalWrite(LED_R, LOW); // &sUnviaanl LED (LOW = Un)
Serial.printin("LED Red OFF");
val = 0;

}

}

}

if (id[0] == 105 || uid[1] == 89 || uid[2] == 25 || uid[3] == 201 ) {
val = val + 3; {

if (val == 3) {
digitalWrite(buzzer, LOW);
delay(100);
digitalWrite(buzzer, HIGH);
digitalWrite(LED_G, HIGH);
Serial.printin("LED Green ON");
}

if (val == 6) {
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digitalWrite(buzzer, LOW);
delay(100);

digitalWrite(buzzer, HIGH),
digitalWrite(LED G, LOW);

Serial.printin("LED Green OFF");

val = 0;

}

}

}

if (val >= 7) {

digitalWrite(buzzer, LOW);
delay(100);
digitalWrite(buzzer, HIGH);
delay(100),
digitalWrite(buzzer, LOW);
delay(100);
digitalWrite(buzzer, HIGH);
delay(100);
digitalWrite(buzzer, LOW);
delay(100);
digitalWrite(buzzer, HIGH),
digitalWrite(LED_R, LOW);
digitalWrite(LED_G, LOW);
Serial.printin("All LED OFF");
val = 0;

}

}
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. -
S>erial . PIITITIY = < i ’ A
—— — — ARBUINO  ~
i & coms Lﬂammsm‘%anmnﬁﬁﬂ'aga uid RSy uid Adiualdlulén — ChowwemysRduingiiet
| r‘m:ﬁ‘b’amﬂszﬂng]ﬂ’umw‘}'aur‘fumsﬁwﬂuuaﬂw LED dum Send
~

Timed out waiting for a car
Timed out waiting for a card i S < a <
s Found a card! = uandinlugansranuiniimiadouiinidnnaunu

Timed out waiting for a card
Timed out Waiting £0I & CaXQey D [ength = SMudUMANTIUTINgTUIN
}|Timed out waiting for a card
} [Timed out waiting for a cardmmmmms|)|D Value = ¥oya uid vasmiamdaudinflaunuidnun

} Timed out waiting for a card = ¥ ay - -

if (v]Timed out waiting for a cazd lnuazuaniganuINIviug 4 vian %qéﬂmﬂummsnm uid
dig|Timed out waiting for a cardg T - °o ¥ S wj
N wighilluuszgndldludrdalanld

del]Timed out waiting for a card
" i £ . X S p .

dig|Timed out waiting £0r & CaXdmms) FD) Red ON = foAnutlazuaniraiidodlotoya uid Tumiads

del|Timed out waiting for a card P v

di wintfunsaifu uid Admualluléa

deljFound a card!

digjUID Length: 4 bytes

dejUID Value: -128 -49 -2 -S0

d4iLED Red ON

de v
“29 [ Autoscrol [] Show timestamp Nolineending | |115200baud | | Clear output
dig|

digitalWrite(LED G. LOW);

JUANT 2.38 Hadnsvadlusunsy

2.12 Buzzer (fian : https://www.mindphp.com/)

gﬂnﬂwﬁ 2.39 Buzzer

Buzzer fia dlnsnuuwsiwinuie wuulelenihsesiuiianinud (oscillator ) og
melud Wlides 3.3 - 5V awnseadadeafounsedsdygaidugiuuusieg 51e19ay
welddudoslumesoguany wu des Uuiegluneuiamesildvaweslunisdsdyaali

NvanUzvesRRuNInes T uIdUymesls

3.3V Buzzer module

—L Voo

3.3V GPIO Signal

—L Voo GND GND

ESP32

sUAWl 2.40 M3sieldfan Buzzer fu ESP32
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Code #9814
const int buzzer = 9;
void setup() {
pinMode (buzzer, OUTPUT);}
void loop() {
tone (buzzer, 50);
delay (1000);
noTone(buzzer);

delay (1000);}

2.13 99 LCD (fian : https://www.mindphp.com/)

gﬂmwﬁ 2.41 99 LCD WuU 16x2

2.13.1 F3nssiegunsal @euldau Arduino 1602 LCD lunaveuaning LCD niou 12C
Interface
1) WesrogunsniESP32safuasuanina LCD
VIN (5V) -> VCC
GND -> GND
D21 -> SDA
D22 -> SCL



Arduino IDE
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sUAWl 2.42 n3sieae LCD Ay ESP32

2) antiluan Library LiquidCrystal 12C

3) sinsuenlnduas Copy Watneslulilulaines libraries voslusunsu

4) . Ualusunsu Arduino IDE

5) i Code faoee fail
#include <Wire.h>
#include <LiquidCrystal [12C.h>
LiquidCrystal 12C lcd(0x27, 16, 2);
void setup()
{
lcd.begin();
lcd.backlight();
lcd.setCursor(0, 0);
lcd.print("Welcome To"),
lcd.setCursor(7, 1);
lcd.print("WORLD");
}
void loop() {
}

6) oUlanlUsuny
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sUAWl 2.43 wadwdnssens LCD Au ESP32

2.14 auaenaidsfia (AN : https://microbrain.io/)
3¥UURIAY Y30 dueenailssin (embedded system) Aaszuulszanana NFTUnIe

lules Inswawesieanwuuuilaganiz Wussuuasuiamesauiniaiiililugunsal

= a I a a ¢ 1 ~ a DY 4
w3adldlii wazinIenaudidnnsalindsnes Waiuauaan anvaunsaliiugunsed
Wiaun Y goWdwITT w99 INTEULUTENIARATIAT BIRRUN AR b SeuuRladign
W ldiuege wnsnarslugrunivue a3 odldlninludunagddnau gunsal
a a s = 12 6 = [ L3 = & 1 = acs =l
Siannsetind walulad gorsius waluladgensawns waluladinetianida walulad
aunsaeas walulad insesnauavaeaaun1es marsyuuiladauinain asnseuuiidu
JEUUUTEINARAWUAEINY Seuunuiames widnssuullagilsitasiugunsaldu q Nluly
wsnsneumes Tutlagtu ssuvanenaililatinmaimuinniu Inglussuvanenatilssi
9139zUsznaulume lulasreulnsaaes vise lulasluswawes gunsaildssuvanenatls
v a & Y 1 o e A v v a 1 a va 1
saniuladaiu Insdnnifiede warlussuvanenafdemigalinsldssvuuumniseineg
wansnaiuluBnine felu ssuvanesnaileinetavgyinnulanusamunuvasntnauludiddly
§IUDINA

2.14.1 AFEUIUNSWISEUU (Input - Process — Output)

JUMNA 2.44 LHUANANTYINUVBINTZUIUNTANTEUY




46

1) @deudnlu (Input ) wianeda defneq Auduiesddlunsyulunsvselasenis
#19 wu TussuunmsSeumsasulutuitow 0aldun A dniSeu TuSeu ndnans asaeu
aa 2 v P =~ v Y] < v
Fonnsaeu Wudu dluiFesszuumels oalaun ayn Yon nszdaay one 1lusiu

2) NS¥UIUNITUIBN15ALTUIU ( Process) ungdle n1suedsndewdnly undn
NI liiianausTaIuingUssasdNfeenis WU N15aouveIAs U3anIsINTNE e
a < %
NAN3sU Wunu

3) wanan wsan1sUsziluna (Output) WuNBEs Nailaainn1snsevinluduiiass
leun nadugndnienisisouvesinisou wiswasuvesinioy Wudu visszuu 11

Output 11U5UU3e udrdounduusznoutlu Input wWislild Output Tl Ailndarusesnis

.r:> PROCESS e——

g‘dmwﬁ 2.45 wnunmn1sudn Output wdu Input

=
AMNVU

12V dc Fan
emulating A/C

LM35 microcontroller

Light

UMW 2.46 fragrensldaussuuanaanailas
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2.15 L@NE59IUILTNYIVD9

WITBEE a4 S (2560 : undinge) TugsianisusnmsgnAndunywaddadan

)}

' ¥
1o Y o v a

samlslun1svingsia Fagsfawrazussinmiuddedidaiuananeiulidinazidusesiuid

[

F1invem1eiu nulun1svigsia wseuduwaduaundnauiliuinisgnan Wudu dae

¥
(% [

amalinligsfanie wererumuwanslunsiauwdldym weiaduiindiin

e
o

3]

YoIfleY wagaunsaudduniugsiaduls Snvawmaluladiinnunainuaievidluisesguwuy

v
N 1

wazs1an dasalunisiinaluladunldiuiesndutadeddidysndadend wguiu
welulaBnsdeansszeylnd vie NFC Jududnuumamiafiannsatunussgndldiieuia
UsyAvEnmuazUssAnsnalunisuinisliiuesdnsssiauargnén Snitsiamelulad NFC
annsathundsegndldldvarnvatsguuuy wazlisnand vilvesdnsgssanuisausenda
Alddglunsiinalulagunly

nuakag 1aImeE(2557 : unAnge)nsuszgndmaluladauudoansszeying
(Near Field Communication :NFC) hazn1siuns#an1915 (Quick Response Code : QR
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31
32
33
34
35
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#include "wiFi.h"

#include <WiFiuDP.h>

#include <Wire.h>

#include <Liquidcrystal 12C.h>
const char *ssid = "Freewifi";

const char *password = "123456789";

unsigned int UDPPort = 239@;
int Status_LED = 2;
int packetSize;

string Bufferstring;
int len;

string data;

WiFiuDP Udp;

void automode();
void twotown();
void smalltown();
void bigtown();
int wallmode = @;
int kj=e;

int i=1 ;

int j=1;

int k1=0;

int k2=0;

int k3=0;

int k4=0;

int point=e;

int screen=e;

Liquidcrystal I2C lcd(ex27, 2@, 4);
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int relaylist[] = {23,19,4,13,2,15,32,33,25,26,27,14};

int buzzer = 12;
void setup()
I
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Taanldlussuuiinssansezioddes

Board 1

// btn 18 5 17 16 left to right

#include "WiFLh"  //Senldaulaus3 wif

#include <WiFiUDP.h> //Genldaulausi3 UDP

#include <Wire.h>

#include <LiquidCrystal 12C.h>

const char *ssid = "Freewifi"; //%’e) wifi ﬁéfaamn%amia
const char *password = "123456789"; //password ﬁﬁaﬂmil,%mia
unsigned int UDPPort = 2390; // Waldanunese 2390
int packetSize;

String BufferString;

int len;

String data;

WIFIUDP Udp; //Aeldedy uDP
IPAddress local_ip = { 192, 168, 1, 2 }; //(??ﬂﬁ? IP
IPAddress gateway = { 192, 168, 1, 1 }; //(??ﬂﬂlﬁ IP Gateway
IPAddress subnet = { 255, 255, 255, 0 }; //@afn Subnet
void automode();

void automode();

void twotown();

void smalltown();

void bigtown();

int wallmode = 0;

int kj = 0;

int rain = 0;

inti=1;, //loop pointer
intj=1; //loop pointerld

int k1 = 0; //loop pointer
int k2 = 0;



int k3 = 0;

int kd = 0;

int point = 0; //pointer at home screen

int screen = 0;

LiquidCrystal 12C lcd(0x27, 20, 4), //address lcd
int relaylist] = { 23, 19, 4, 2, 15, 32, 33, 25, 26, 27 };
int buzzer = 12;

void setup() {

Serial.begin(115200);

Serial.print("Connecting to ") //u@nstoA11u "Connecting to"
Serial.printin(ssid); //wansdonnu Fo wifi
WiFi.begin(ssid, password); // Fouse wifi

while (WiFi.status() I= WL _CONNECTED) { //509unitaziousiodnia
delay(500);
Serial.print(".");
}
Serial.print("WiFi UDP Mode : ")
WiFi.config(local_ip, gateway, subnet); //set A1 IP
Serial.printin(WiFi.locallP()); //GAAIAUNELRY IP 999 ESP32
Udp.begin(UDPPort); /75Ul uiledu UDP
Serial.printn(");
Serial.printn("WiFi connected"); //uanstonnandeusiadiia
Serial.printin("IP address: ");
Serial.printin(WiFi.locallP());
Serial.begin(115200);
for (int a = 0; a < sizeof(relaylist); a++) { //loop for pinmode relay
pinMode(relaylist[a], OUTPUT);
}
for (int a = 0; a < sizeof(relaylist); a++) {
digitalWrite(relaylist[al, 1),
}



pinMode(34, INPUT);

pinMode(14, OUTPUT);

pinMode(16, INPUT PULLUP);, //red btn
pinMode(17, INPUT PULLUP); //green btn
pinMode(5, INPUT PULLUP);  //blue btn
pinMode(18, INPUT PULLUP);, //yellow btn
pinMode(buzzer, OUTPUT);  // L?iﬁmﬂﬂﬂqu
lcd.begin();

lcd.backlight();

digitalWrite(14, 1);

lcd.setCursor(0, 0);

led.print(" ")

lcd.setCursor(0, 1) // lufidhdnusii 0 wadi 1
led.print("**Welcome To "),
lcd.setCursor(0, 2); // lUfigsnwsfi 7 uaad 2
lcd.print("* ELYSIUMII *");
lcd.setCursor(0, 3);

led.print(" ")

delay(2000);

lcd.clear();
}
void loop() {
if (digitalRead(5) == 0) {
lcd.clear();
i=1;
screen = 0;
//\loop pointer
j=1; //loop pointerld
k1 = 0; //loop pointer
k2 =0;
k3 = 0;



digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
kd = 0;

}

if (i == 1 and screen == 0) {
lcd.setCursor(2, 0);
lcd.print("SELECT CITY MODE");
lcd.setCursor(3, 1);
lcd.print("SELECTED AUTO ")
lcd.setCursor(0, 2);
lcd.print("MODE : >AUTO< ")
lcd.setCursor(7, 3);
led.print(" MANUAL ");
point = 1;
wallmode = 1;
for (int a = 0; a < sizeof(relaylist); a++) {

digitalWrite(relaylist[al, 1);

}
digitalWrite(14, 1);
}
if ( == 2 and screen == 0) {

lcd.setCursor(2, 0);
cd.print("SELECT CITY MODE");
lcd.setCursor(3, 1);
led.print("SELECTED MANUAL");
lcd.setCursor(0, 2);
lcd.print("MODE : AUTO ");
lcd.setCursor(7, 3);
led.print(">MANUAL<");

point = 2;



wallmode = 1;
for (int a = 0; a < sizeof(relaylist); a++) {
digitalWrite(relaylist[al, 1);
}
digitalWrite(14, 1);
}
if (digitalRead(18) == 0 and screen == 0) { //pointer Aould
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
i=i+1;
delay(250);
}
if (i >2){ //pointer U
i=1;
}
if (digitalRead(17) == 0 and screen == 0) {
digitalWrite(buzzer, 1),
delay(50);
digitalWrite(buzzer, 0);
screen = 1;
i=0;
delay(250);
lcd.clear();
}
if (screen == 1 and point == 1) {
int daylight = analogRead(34);
digitalWrite(14, 0);
if (daylight < 2000) {
automodeoff();

lcd.setCursor(5, 0);



led.print("AUTO MODE");
lcd.setCursor(6, 1);
lcd.print(" DAY ");
lcd.setCursor(7, 2);
cd.print("RUNNING");
delay(250);

}else {
automode();
lcd.setCursor(5, 0);
lcd.print("AUTO MODE™),
lcd.setCursor(8, 1);
lcd.print("NIGHT");
lcd.setCursor(7, 2);
led.print("RUNNING");
delay(250);

}

wallmode = 1;

}

if (digitalRead(16) == 0) {
digitalWrite(buzzer, 1),
delay(50);
digitalWrite(buzzer, 0);
screen = screen - 1;
delay(250);
i=1;
lcd.clear();

}

if (screen < 0) {
screen = 0;

}



if (screen > 3){
screen = 3;

}

if (screen == 1 and point == 2 and j =

lcd.setCursor(0, 0);
lcd.print(">SMALLTOWN");
lcd.setCursor(0, 1);
led.print(" TWOTOWN");
lcd.setCursor(0, 2);
lcd.print(" BIGTOWN");
lcd.setCursor(0, 3);
lcd.print(" SENSOR");
wallmode = 2;

}

DA

if (screen == 1 and point == 2 and j == 2) {

lcd.setCursor(0, 0);
led.print(" SMALLTOWN");
lcd.setCursor(0, 1);
led.print(">TWOTOWN");
lcd.setCursor(0, 2);
lcd.print(" BIGTOWN");
lcd.setCursor(0, 3);
lcd.print(" SENSOR");
wallmode = 2;

}

if (screen == 1 and point == 2 and j == 3) {

lcd.setCursor(0, 0);
lcd.print(" SMALLTOWN");
lcd.setCursor(0, 1);
lcd.print(" TWOTOWN");
lcd.setCursor(0, 2);



lcd.print(">BIGTOWN");
lcd.setCursor(0, 3);
lcd.print(" SENSOR");
wallmode = 2;
}
if (screen == 1 and point == 2 and j == 4) {
lcd.setCursor(0, 0);
lcd.print(" SMALLTOWN");
lcd.setCursor(0, 1);
led.print(" TWOTOWN");
lcd.setCursor(0, 2);
lcd.print(" BIGTOWN");
lcd.setCursor(0, 3);
lcd.print(">SENSOR");
wallmode = 2;
}
if (digitalRead(18) == 0 and screen == 1) { //pointer Gould
digitalWrite(buzzer, 1),
delay(50);
digitalWrite(buzzer, 0);
j=i+ L
delay(250);
}
if > 4){
j=1
}
if (digitalRead(17) == 0 and screen == 1 and wallmode == 2) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);

screen = 2;



delay(250);
lcd.clear();
}
if (screen == 2and j == 1) {
if (k1 ==0){
lcd.setCursor(0, 0);
lcd.print(">TURN ON THE LIGHT");
lcd.setCursor(0, 1);
lcd.print(" TURN OFF THE LIGHT");
}
if (digitalRead(18) == 0) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
kl =kl +1,;
delay(250);

lcd.setCursor(0, 0);
led.print(" TURN ON THE LIGHT");
lcd.setCursor(0, 1);
lcd.print(">TURN OFF THE LIGHT"),
}
if (k1> 1){
kl = 0;
}
if (digitalRead(17) == 0 and k1 == 0) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);

smalltown();



lcd.clear();
lcd.setCursor(0, 0);
lcd.print(" LIGHT SMALLTOWN ON ")
delay(1500);
lcd.clear();

}

if (digitalRead(17) == 0 and k1 == 1) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
smalltownoff();
lcd.clear()
lcd.setCursor(0, 0);
lcd.print("LIGHT SMALLTOWN OFF");
delay(1500);

lcd.clear();

}

}

if (screen == 2 and j == 2) {
if (k2 == 0) {

lcd.setCursor(0, 0);
led.print(">ON Light");
lcd.setCursor(0, 1);
lcd.print(" OFF Light");

}

if (digitalRead(18) == 0) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
k2 = k2 + 1,
delay(250);



}

if (k2 == 1) {
lcd.setCursor(0, 0);
lcd.print(" ON Light");
lcd.setCursor(0, 1);
lcd.print(">OFF Light");

}

if (k2 > 1) {
k2 = 0;

}

if (digitalRead(17) == 0 and k2 == 0) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
twotown();
lcd.clear();
lcd.setCursor(0, 0);
lcd.print("LIGHT TWOTOWN ON ");
delay(1500);
lcd.clear();

}

if (digitalRead(17) == 0 and k2 == 1) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
twotownoff();
lcd.clear();
lcd.setCursor(0, 0);
lcd.print("LIGHT TWOTOWN OFF");
delay(1500);

lcd.clear();



}
}
if (screen == 2 and j == 3) {

if (k3 ==0){
lcd.setCursor(0, 0);
lcd.print(">ON Light");
lcd.setCursor(0, 1);
lcd.print(" OFF Light");

}

if (digitalRead(18) == 0) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
k3 =k3+ 1;
delay(250);

}

if (k3 == 1) {
lcd.setCursor(0, 0);
lcd.print(" ON Light");
lcd.setCursor(0, 1);
lcd.print(">OFF Light");

}

if (k3> 1){
k3 =0;

}

if (digitalRead(17) == 0 and k3 == 0) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
bigtown();

lcd.clear();



lcd.setCursor(0, 0);
lcd.print("LIGHT BIGTOWN ON ")
delay(1500);
lcd.clear();

}

if (digitalRead(17) == 0 and k3 == 1) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
bigtownoff();
lcd.clear();
lcd.setCursor(0, 0);
lcd.print(" LIGHT BIGTOWN OFF"),
delay(1500);
lcd.clear();

}

}
if (screen == 2 and j == 4) {

if (k4 == 0 and screen == 2) {
lcd.setCursor(0, 0);
led.print(">MQ ")
lcd.setCursor(0, 1);
led.print(" ULTRASONIC ");
lcd.setCursor(0, 2);
lcd.print(" RAIN SENSOR ");

}

if (kd == 1 and screen == 2) {
lcd.setCursor(0, 0);
led.print(" MQ ");
lcd.setCursor(0, 1);
led.print(">ULTRASONIC ");



lcd.setCursor(0, 2);
cd.print(" RAIN SENSOR ");
}
if (k4 == 2 and screen == 2) {
lcd.setCursor(0, 0);
lcd.print(" MQ ");
lcd.setCursor(0, 1);
lcd.print(" ULTRASONIC "),
lcd.setCursor(0, 2);
led.print(">RAIN SENSOR ");
}
if (digitalRead(18) == 0) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
kd =kad + 1;
delay(250);

if (digitalRead(17) == 0 and k4 == 0) {
screen = 3;
digitalWrite(buzzer, 1),
delay(50);
digitalWrite(buzzer, 0);
lcd.clear();
}
if (digitalRead(17) == 0 and k4 == 1) {



screen = 3;
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
lcd.clear();
}
if (digitalRead(17) == 0 and k4 == 2) {
screen = 3;
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
lcd.clear();
}
if (screen == 3 and k4 == 0) {
ki = 2;
}
if (kj == 2) {
for (;) {
packetSize = Udp.parsePacket(); // Check for incoming packets
if (packetSize) {
char packetBuffer[packetSize + 1];
len = Udp.read(packetBuffer, packetSize);
packetBuffer[len] = \0;
// Extract data from the received packet
String receivedData = String(packetBuffer);
// Find the position of the comma
int firstCommalndex = receivedData.indexOf(,");
int secondCommalndex = receivedData.indexOf(,', firstCommalndex + 1);
int thirdCommalndex = receivedData.indexOf(',', secondCommalndex + 1);

// Split the received data into two parts based on the position of "Sensor2,"



if (firstCommalndex = -1 && secondCommalndex != -1) {
// Extract data for Sensorl
String datal = receivedData.substring(0, firstCommalndex);
// Extract data for Sensor2
String data2 = receivedData.substring(firstCommalndex + 1,
secondCommalndex);
// Extract data for Sensor3
String data3 = receivedData.substring(secondCommalndex + 1,
thirdCommalndex);
// Display the data on the LCD
lcd.clear();
lcd.setCursor(0, 0);
lcd.print("MQ1: " + data2);
lcd.setCursor(0, 1);
lcd.print("MQ2: " + data3);
}else {
Serial.println("Invalid received data format");
}
}
if (digitalRead(16) == 0) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
screen = screen - 1;
delay(250);
i=1;
ki = 0;
lcd.clear();
break;
}
delay(500);



lcd.setCursor(8, 0);
led.print(" ");
lcd.setCursor(8, 1);
led.print(" ");

data ="

}
if (screen == 3 and kd == 1) {

if (kj == 1){
for ;) {
packetSize = Udp.parsePacket(); // Check for incoming packets
if (packetSize) {
char packetBuffer[packetSize + 1];
len = Udp.read(packetBuffer, packetSize);
packetBuffer[len] = \0;
// Extract data from the received packet
String receivedData = String(packetBuffer);
// Find the position of the comma
int commalndex = receivedData.indexOf(,);
// Split the received data into two parts based on the position of "Sensor2,"
if (commalndex = -1) {
// Extract data for Sensorl
String datal = receivedData.substring(0, commalndex);
// Extract data for Sensor2
String data2 = receivedData.substring(commalndex + 1);
// Display the data on the LCD
lcd.clear();
lcd.setCursor(0, 0);

lcd.print("Distance : " + datal + " cm");



//\cd.setCursor(0, 1);
//\cd.print("Sensor2: " + data2);
}else {
Serial.printn("Invalid received data format");
}
}
if (digitalRead(16) == 0) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
screen = screen - 1,
delay(250);
i=1;
ki = 0;
lcd.clear()
break;
}
delay(500);
lcd.setCursor(8, 0);
led.print(" ");
lcd.setCursor(8, 1);
led.print(" ");
data ="
}
}
if (screen == 3 and k4 == 2) {
ki =2
}
if (kj == 2) {
for (;;) {
packetSize = Udp.parsePacket(); // Check for incoming packets



if (packetSize) {
char packetBuffer[packetSize + 1];
len = Udp.read(packetBuffer, packetSize);
packetBuffer[len] = \0
// Extract data from the received packet
String receivedData = String(packetBuffer);
// Find the position of the comma
int firstCommalndex = receivedData.indexOf(,);
int secondCommalndex = receivedData.indexOf(',, firstCommalndex + 1);
int thirdCommalndex = receivedData.indexOf(',', secondCommalndex + 1);
// Split the received data into two parts based on the position of "Sensor2,"
if (firstCommalndex = -1) {
String datal = receivedData.substring(0, firstCommalndex);
// Extract data for Sensor2
String data2 =receivedData.substring(firstCommalndex+1,secondCommalndex);
// Extract data for Sensor3
String data3=receivedData.substring(secondCommalndex+1,thirdCommalndex);
// Extract data for Sensor4
String datad = receivedData.substring(thirdCommalndex + 1)
int rain = datad.toInt();
if (rain == 0) {
lcd.clear();
lcd.setCursor(0, 0);
lcd.print("It's rainy");
}else if (rain == 1) {
lcd.clear();
lcd.setCursor(0, 0);
lcd.print("No rain ");
}else {
Serial.printin("Invalid received data format");

}



}
if (digitalRead(16) == 0) {
digitalWrite(buzzer, 1);
delay(50);
digitalWrite(buzzer, 0);
screen = screen - 1;
delay(250);
i=1;
kj = 0;
lcd.clear();
break;
}
delay(500);
lcd.setCursor(8, 0);
led.print(" ");
lcd.setCursor(8, 1);
led.print(" ");
data ="

}
}
void automode() {
for (int a = 0; a < sizeof(relaylist); a++) {
digitalWrite(relaylist[a], 0);
}
}
void automodeoff() {
for (int a = 0; a < sizeof(relaylist); a++) {
digitalWrite(relaylist[a], 1);
}



}

void twotown() {
digitalWrite(23, 0);
digitalWrite(19, 0);
digitalWrite(4, 0);
//digitalWrite(13,0);

}

void twotownoff() {
digitalWrite(23, 1);
digitalWrite(19, 1);
digitalWrite(4, 1);
//digitalWrite(13,1);

}

void smalltown() {
digitalwrite(2, 0);
digitalWrite(15, 0);

}

void smalltownoff() {
digitalWrite(2, 1);
digitalWrite(15, 1);

}

void bigtown() {
digitalWrite(32, 0);
digitalWrite(33, 0);
digitalWrite(25, 0);
digitalWrite(26, 0);

}

void bigtownoff() {
digitalWrite(32, 1);
digitalWrite(33, 1);
digitalWrite(25, 1);



digitalWrite(26, 1);
}
Board 2
#include "WiFih'  //Senldeulausns wif
#include <WIFIUDP.h> //3enldeilausd UDP
#include <Wireh>  //Senldnulausidmsiu-dedoya
const int pingPin = 13;
int inPin = 12;
const char *ssid = "Freewifi"; //%’e) wifi ﬁéfaamn%amia
const char *password = "123456789"; //password ﬁﬁaﬂmil,%mia
unsigned int UDPPort = 2390; // Waldauweasan 2390
const char *host = "192.168.1.2":  //ld IP QﬂﬂiajLLaJ'?hEJ(Server)ﬁ%dﬂsﬁaa‘ﬂa
int Status LED = 2;
int packetSize;
int Gas_analog = 32;
int Gas_analog2 = 33;
int rain = 26;
String BufferString;
int len;
String datal, data2, data3, datad,
WiFIUDP Udp; //Ialdfiadu UDP
IPAddress local_ip ={ 192, 168, 1, 3 }; J/@adn 1P
IPAddress gateway = { 192, 168, 1, 1 }; J/adn 1P Gateway
IPAddress subnet = { 255, 255, 255, 0 }; //&36 Subnet
void setup() {
pinMode(rain, INPUT);
Serial.begin(9600);
pinMode(Status LED, OUTPUT);
Serial.print("Connecting to "); //u@nstoA11u "Connecting to"
Serial.printtn(ssid); //wanadoru To wifi

WiFi.begin(ssid, password); // \Gouro wifi



while (WiFi.status() I= WL_CONNECTED) { //soaunavideusedsa
delay(500);
Serial.print(".");

}

Serial.print("WiFi UDP Mode : "),

Serial.printin(WiFi.locallP()); /7@ IP U89 ESP32
Udp.begin(UDPPort); /G eiledu UDP
Serial.print("Connecting to ") //u@nstoA11u "Connecting to"
Serial.println(ssid); //uanstonn e wifi
WiFi.begin(ssid, password); // \Gouso wifi

while (WiFi.status() I= WL_CONNECTED) { //509unitaziousiodnia
delay(500);
Serial.print(".");
}
WiFi.config(local ip, gateway, subnet); //set A1 IP
Serial.printtn(");
Serial.printn("WiFi connected"); //uanstonnandeusiadiia
Serial.printin("IP address: ");
Serial.printin(WiFi.locallP()); //wa@nsnangia IP ves ESP32
}
void loop() {
long duration, cm;
pinMode(pingPin, OUTPUT);
digitalWrite(pingPin, LOW);
delayMicroseconds(2);
digitalWrite(pingPin, HIGH);
delayMicroseconds(5);
digitalWrite(pingPin, LOW);
pinMode(inPin, INPUT);
duration = pulseln(inPin, HIGH);

cm = microsecondsToCentimeters(duration);



datal = cm; //4feyaiifesnisds

data2 = analogRead(Gas_analog);

data3 = analogRead(Gas_analog2);

datad = digitalRead(rain);

String dataToSend = String(datal) + "," + String(data2) + "," + String(data3) + "," +
String(datad);

Serial.printin(dataToSend);

Udp.beginPacket(host, UDPPort);

Udp.print(dataToSend); //ﬁﬁébx‘i?iﬁaﬂﬂa
Udp.endPacket(); //Uansdadeya
digitalWrite(Status_LED, !digitalRead(Status LED)); //wansaniugnisaesie LED
delay(500); //miriannisastoya
//Serial.println(data1);
}

long microsecondsToCentimeters(long microseconds) {
// The speed of sound is 340 m/s or 29 microseconds per centimeter.
// The ping travels out and back, so to find the distance of the
// object we take half of the distance travelled.
return microseconds / 29 / 2;

}

Board 3

#include <ESP32Servo.h>

Servo myservo, myservo2; //Usen1adiusini Servo

int val, val2;

int vibration = 25;

int smallbuzzer = 23;

int bigbuzzer = 14;

intirl = 26;
intir2 = 27;
int sun = 0;

intr=19;



inty =5;
intg = 18;
long delayTime = 0;
unsigned long prevTime T1 = millis();
unsigned long prevTime T2 = millis();
int state = 0;
void setup() {
pinMode(r, OUTPUT);
pinMode(y, OUTPUT);
pinMode(g, OUTPUT);

digitalWrite(r, 0);
digitalWrite(g, 0);
digitalWrite(y, 0);
Serial.begin(9600);
pinMode(irl, INPUT);
pinMode(ir2, INPUT);
pinMode(vibration, INPUT);
pinMode(smallbuzzer, OUTPUT);
pinMode(bigbuzzer, OUTPUT);
myservo.attach(16); // D22 (MuuAvIAIUAYN Servo)
myservo2.attach(17); // D22 (MuuAvIAIUAL Servo)
}
void loop() {
unsigned long currentMillis = millis();
if (currentMillis - prevTime T1 > 1500) {
if (state == 0) {
digitalWrite(y, 0);
digitalWrite(r, 1);
digitalWrite(g, 0);

state = 1;



} else if (state == 1) {
digitalWrite(y, 0);
digitalWrite(g, 1);
digitalWrite(r, 0);
state = 2;

} else if (state == 2) {
digitalWrite(g, 0);
digitalWrite(y, 1);
digitalWrite(r, 0);
state = 0;

}

prevlime T1 = currentMillis;

// Update the timestamp

val = digitalRead(irl); //8nuedayaiay digital 918 fiseriu HuesnsIavuing IR
Infrared

val2 = digitalRead(ir2); //®

sun = analogRead(vibration);

if (val == 0) {
myservo.write(90); // &4l¥ Servo MguIUaamﬂ' 0
delay(3000); // U@ 1000m
myservo.write(0); // &9 Servo mgulﬂmm‘ﬁ' 180
//delay(5000); // #1334381 2000ms

}

if (val2 == 0) {
myservo2.write(90); // &4l Servo muiﬂaamﬁ 0

delay(3000); // U387 1000m



myservo2.write(0); // &4l4% Servo mgulﬂa&mﬁl 180
//delay(5000); // %1918 2000ms
}

if (sun == 4095) {
digitalWrite(bigbuzzer, 1)
delay(2000);
}else {
digitalWrite(bigbuzzer, 0);
}
}
NFC
#include <Servo.h>
Servo myservo; //Usgnasiudsunu Servo
#include <SPI.h>
#include <RFID.h>
#define SS_PIN 10
#define RST _PIN 9
RFID rfid(SS_PIN, RST_PIN);
int buzzPin = 3;
int ledl = 2;
// Setup variables:
int serNum0;
int serNum1;
int serNumz2;
int serNum?3;
int serNumd4;
void setup() {
myservo.attach(5);
Serial.begin(9600);
SPI.begin();



rfid.init();
pinMode(led1, OUTPUT);
digitalWrite(led1, LOW);
myservo.write(0);
}
void loop() {
if (rfid.isCard()) {
if (rfid.readCardSerial()) {
/¥ With a new cardnumber, show it. */
Serial.printtn(" ");
Serial.printin("Card found");
serNumO = rfid.serNum[0];
serNum1 = rfid.serNum[1];
serNumz2 = rfid.serNum[2];
serNum3 = rfid.serNum[3];

serNum4 = rfid.serNum[4];

//Serial.println(" ");
Serial.printin("Cardnumber:");
Serial.print("Dec: ");
Serial.print(rfid.serNum[0], DEC);
Serial.print(", ");
Serial.print(rfid.serNum[1], DEC);
Serial.print(", ");
Serial.print(rfid.serNum[2], DEC);
Serial.print(", ");
Serial.print(rfid.serNum[3], DEC);
Serial.print(", ");
Serial.print(rfid.serNum[4], DEC);
Serial.printin(" ")
Serial.print("Hex: ");



Serial.print(rfid.serNum[0], HEX);
Serial.print(", ");
Serial.print(rfid.serNum[1], HEX);
Serial.print(", ");
Serial.print(rfid.serNum[2], HEX);
Serial.print(", ");
Serial.print(rfid.serNum([3], HEX);
Serial.print(", ");
Serial.print(rfid.serNum[4], HEX);
Serial.printtn(" ");
//buzzer
analogWrite(3, 20);
delay(500);
analogWrite(3, 0);

}

if (rfid.serNum[0] == 172 && rfid.serNum[1] == 129 && rfid.serNum[2] == 26 &&

rfid.serNum[3] == 214 && rfid.serNum[4] == 225) {

myservo.write(90); // &4l¥ Servo mulﬂaqmﬁ 0
delay(3000), // $Ua1 1000ms
myservo.write(0); // &l Servo nauluasenil 90
delay(3000); // #3981 1000ms
Serial.println("servojod");

} else if (rfid.serNum[0] == 220 && rfid.serNum[1] == 238 && rfid.serNum[2] == 28

&& rfid.serNum[3] == 214 && rfid.serNum[4] == 248) {

myservo.write(90); // gﬁiﬁ Servo mgulﬂaﬂmﬁl 0
delay(3000); // AUI3a1 1000ms
myservo.write(0); // &4l Servo muiﬂaamﬁ 90
delay(3000); // AUI3a1 1000ms

Serial.println("servoguide™);



rfid.halt();

}

ESP32 CAM

#include "esp _camera.h"

#include <WiFi.h>

#define CAMERA MODEL Al THINKER

#include "camera pins.h"

const char* ssid = "Freewifi";

const char* password = "123456789";

void startCameraServer();

void setup() {
Serial.begin(115200);
Serial.setDebugOutput(true);
Serial.println();
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_d4 = Y6 _GPIO_NUM,;
config.pin_d5 = Y7_GPIO_NUM,;
config.pin_dé6 = Y8 GPIO_NUM;
config.pin_d7 = Y9 GPIO_NUM,;
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;
//init with high specs to pre-allocate larger buffers
if (psramFound()) {
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;
}
#if defined(CAMERA MODEL_ESP_EYE)
pinMode(13, INPUT_PULLUP);
pinMode(14, INPUT_PULLUP);
#endif
// camera init
esp_err_t err = esp_camera_init(&config);
if (err 1= ESP_OK) {
Serial.printf("Camera init failed with error 0x%x", err);
return;
}
sensor_t* s = esp_camera_sensor_get();
//initial sensors are flipped vertically and colors are a bit saturated
if (s->id.PID == OV3660 PID) {
s->set flip(s, 1); //flip it back
s->set_brightness(s, 1); //up the blightness just a bit
s->set_saturation(s, -2); //lower the saturation

}



//drop down frame size for higher initial frame rate
s->set framesize(s, FRAMESIZE QVGA);
#if defined(CAMERA_MODEL_M5STACK_WIDE)
s->set Vflip(s, 1);
s->set_hmirror(s, 1);
#endif
WiFi.begin(ssid, password);
while (WiFi.status() I= WL _CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.printtn(");
Serial.println("WiFi connected"),
startCameraServer();
Serial.print("Camera Ready! Use 'http://");
Serial.print(WiFi.locallP();
Serial.printin(" to connect");
}
void loop() {
delay(10000);
}
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