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1. Uvod

Weather Station namijenjen je za uvid temperature i vlaznosti zraka
u zatvorenom prostoru.

Podaci se azuriraju svaku minutu i prikazuju se na web stranici.

Web stranici se pristupa preko domene, moze joj se pristupiti preko
bilo kojeg uredaja, jer je stranica prilagodena svim korisnicima.

é SWEATHER

TION
SE(0) STATIO
Panel
go 0 0
Temperatura Lokacija VlaZnost zraka
14.0°C Burdevac 32.1%

Weather Station - Pocetna stranica na web-u (index.html)
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2. Teoretski opis rada

Web stranica prikazuje temperaturu i vlaznost zraka iz baze podatak

Pracenje vremenskih promjena i pregled statistike moze se pratiti sa
web stranice koja je dostupna preko lokalne IP adrese.

Espressif ESP-32 mikrokontroler Salje podatke sa svojih senzora na
HiveMQ MQTT cluster. Sa druge strane pokrece se Django server koji
upravlja samom web stranicom, Cita podatke koje MQTT cluster Salje,
pohranjuje podatke u bazu podataka i te iste podatke prikazuje na web
stranici.

0 6
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Temperatura Lokacija VlaZnost zraka

14.0°C Purdevac 32.1%

Weather Station - Pocetna stranica na web-u (index.html)
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2.1. Espressif ESP32 WROWER-E

ESP32 je popularan mikrokontroler otvorenog koda koji je razvio kineski
proizvodac Cipova Espressif Systems. Evo nekih osnovnih informacija o ESP32:

Arhitektura: ESP32 koristi Xtensa® LX6 32-bitnu dual-core
procesorsku jedinicu. Svaki jezgro radi na frekvenciji do 240 MHz.
BezZicne mogucénosti: ESP32 ima ugradene moguénosti bezZi¢ne
komunikacije. Podrzava Wi-Fi 802.11 b/g/n standard i Bluetooth
v4.2 BR/EDR i BLE (Bluetooth Low Energy) protokole

Radna memorija (RAM): ESP32 dolazi s razli¢itim konfiguracijama
RAM-a, ukljucujuci 520 KB SRAM-a i 8 KB RTC RAM-a.

Ugradena memorija (Flash): ESP32 moZe imati razlicite velicine
ugradene fleS memorije, u rasponu od 4 MB do 16 MB.

Periferni ulazi/izlazi: ESP32 ima bogat skup perifernih ulaza/izlaza,
ukljucujudi digitalne ulaze/izlaze, ADC (analogno-digitalni
konvertor), DAC (digitalno-analogni konvertor), PWM (pulsno-
Sirinska modulacija) izlaze, 12C, SPI, UART i druge komunikacijske
sucelja.

Napajanje: ESP32 radi na naponu od 3.3V i podrzZava razlicite
nacine napajanja, ukljucujuéi baterijsko napajanje.
Programiranje: ESP32 se moZe programirati koristenjem Arduino
IDE, MicroPython, Lua ili drugih jezicnih okvira.

Espressif ESP32 WROWER-Ei

(https://www.espressif.com/sites/default/files/documentation/esp32-

wrover-e_esp32-wrover-ie_datasheet_en.pdf)
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2.2. DHT11 Senzor

DHTM je precizan senzor temperature (-40°C do 80°C) i vlazanosti
zraka. Odstupanje senzora je +0.5°C i +1%.

Sa ovim senzorom smo prikupljali podatke o temperaturi i vlaznosti u
zatvorenom prostoru.

Introduction to DHT11

Data

7/ AN\

Vecc Data N/C GND

DHT11 Internal Circuit
DHT11 GND

www.TheEngineeringProjects.com

DHT11 Senzor
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2.3. LCD ekran

Znacajke:

16bit ekran

Hitachi HD44780 driver
8 data pinova

R/W pin

Enable pin

svibanj, 2023.

Biblioteka LiquidCrystal nam omogucuje koristenje LCD ekrana u nasu svrhu. Pomocu te
komponente, dobiti éemo prikaz trenutne temperature i vlaznosti zraka prikazan na 16
bitnom ekranu.

Backlight

0 Power LED
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3. lzvedba rada

Potrebni materijali:

e Espressif ESP-32 WROWER-E
e DHT22 senzor

e Zice

e Baterija 12V

e Internet mreza

e LED Dioda (x2)

e LCD ekran
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3.1. Shema
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3.2. Arduino kod

#include <Wi h>

#include <Pu Client.h>
#include <WiFiClientSecure.h>
#include <Adafruit_Sensor.h>
#include <DHT.h>

#include <DHT_U.h>

#include <LiquidC

#define [

DHT_Unified dht(DHTPIN, DHTTYPE);
LiquidCrystal_I2C lcd(ex27, 16, 2);

*ssid =
*password
*mqtt_server = "
mqtt_port = 8883;
*mgtt_username =
*mqtt_password = "mali

WiFiClientSecure espClient;
PubSubClient client(espClient);
nsi lastMsg = 9;

fine MSG BUEFES -
msg[MSG_BUFFER_SIZE];
*sensorl_topic "encyclopedi

*sensor2_topic ncyclopedi

; t r *root_ca PROGMEM = R"EOF(
BEGIN CERTIFICATE-

eal.s2.eu.hivemq.cloud”;

MIIFazCCA10gAwIBASIRATII( ONZ 2( )YIKoZIhvcNAOQELBOAwW
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delayMs;

setup()

Serial.begin(9600);
Serial.print("\n
Serial.println(ssid);

init();
backlight();

dht.begin();

sensor;
dht.temperature().getSensor(&sensor);
dht.humidity().getSensor(&sensor);

delayMS = sensor.min_delay / 1000;

WiFi.mode(WIFI STA);
WiFi.begin(ssid, password);
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e (WiFi.status() != WL_CONNECTED)

delay(500);
Serial.print(".");
}
randomSeed(micros());
Serial.println("\nf
Serial.println(WiFi. localIP()),

» (!Serial)
delay(1);

espClient.setCACert(root_ca);
client.setServer(mqtt_server, mqtt_port);
client.setCallback(callback);

ensors_event_t event;

dht.temperature().getEvent(&event);

if (isnan(event.temperature)) {
Serial.println(F("Error reading

| {
Serial.print(F("Temperature: "));
Serial.print(event.temperature);
Serial.println(F("°C"));

svibanj, 2023

publishMessage(sensorl_topic, String(event.temperature),

dht.humidity().getEvent(&event);
(isnan(event.relative humldlty)) {
Serial.println(F(" r readir

else {
Serial.print(F("Humidity: "));
Serial.print(event.relative humidity);
Serial.println(F("%"));
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publishMessage(sensor2 topic, String(event.relative humidity),

if (!client.connected())
reconnect();
client.loop();

LcdRefresh();

LcdRefresh(){
delay(2000);

¢ : event;
dht.temperature().getEvent(&event);
lcd.clear();

led.println(“Temp: ");
lcd.print(event.temperature);
lcd.print( (223));
led.print(”C");

lcd.setCursor(9, 1);
led.println(“Vlaga: ");
lcd.print(event.relative_humidity);
led.print("%");

reconnect()
(!client.connected())
Serial.print("Attem
String clientld = "ESP32";
clientld += String(random(Oxffff), HEX);

(client.connect(clientld.c_str(), mgtt username, mgtt password))

Serial.println("connected");
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reconnect()
(!client.connected())

Serial.print("Attempt

String clientld = ' -

clientld += String(random(@xffff), HEX);

if (client.connect(clientlId.c_str(), mqtt_username, mqtt_password))

{

Serial.println( nnected");

Serial.print("failed, rc=");
Serial.print(client.state());
Serial.println(" try again ir
delay(5000);

callback( topic, byte *payload, length)

String incommingMessage = "";
( i=20; i< length; i++)
incommingMessage += ( )payload[i];

Serial.println("Message arrived + String(topic) + "]" + incommingMessage);

publishMessage( topic, String payload, boolean retained)

(client.publish(topic, payload.c_str(), ))
Serial.println("Me ge publ i [" + String(topic) + - + payload);
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3.3. Python kod (views.py)

from django.shortcuts import render

from .models import Stats

from . import mqtt

from django.db.models.signals import post_save
from django.dispatch import receiver

display_info(request):
temperatura = Stats.objects.get(naziv="temperatura').vrijednost

vlaznost = Stats.objects.get(naziv="'vlaznost').vrijednost
lokacija = Stats.objects.get(naziv="geolokacija").naziv

print(f"VLAZNOST ZRAKA: {vlaznos

context = {'temperatura’': temperatura, 'vlaznost': vlaznost, 'lokacija': lokacija}

return render(request, "infopanel/index.html", context)

@receiver(post_save, sender=Stats)
refresh_data(sender, instance, **kwargs):
vlaznost = Stats.objects.get(naziv="'vlaznost').vrijednost
temperatura = Stats.objects.get(naziv="'temperatura').vrijednost
mgtt.client.publish("encyclopedia/temperature”, payload=float(temperatura), qos=2)
mgtt.client.publish("encyclopedia/vlaznost", payload=float(vlaznost), qos=2)
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3.4. Django HTML kod
(templates/index.html)

(N J
% load static %}

html lang

meta

“IE=edge”
ce-width, initial-scale=1.0"

nts.googleapi >family=Montserra
ylesheet" typ xt/c % static 'infopanel/css/style.c
e>Info Panel - WeatherStation</title

clas header”
img class="logo" src= static 'infopanel/images/weather_station_wide.png' %}" al

class="button-panel-container"”
a hre admin/" ><but n class= tton-panel” >Panel</b

class="dashboard-area"

class="element"
element-icon" src="{% static 'infopane mages/icon-temperatura.png’ %
Temperatura</p
{{temperatura}}°C

clas element"

img class="element-icon"” src="{% static 'infopanel/images/icon-lokacija.png'
lement-labe Lokacija
lement-value" >{{1lokacija}}</p

element-icon” sr % static 'infopanel/ con-vlaznost.png' %

“element-label”>V1aznost zraka</p
lue”>{{vlaznost}}%</p

text-align: center; padding : 20px;">Made with n / C : red;">W</s n> by Noah Fel 3.b & Antonio Kolar 3.b</p
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3.5. Baza podataka (models.py)

from django.db import models

5s Stats(models.Model):
naziv = models.CharField(max_length=16)

vrijednost = models.FloatField()

__str_ (self):
return self.naziv
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3.6. Python Paho MQTT

00

Weather Station

import paho.mgtt.client as paho
from paho import mqtt

on_connect(client, userdata, flags, rc, properties=None):
print("CONNACK received with code %s." % rc)

on_publish(client, userdata, mid, properties=
print("mid: " + str(mid))

on_subscribe(client, userdata, mid, granted_qgos, properties=Nc

print("Subscribed: + str(mid) + + str(granted_qgos))

- on_message(client, userdata, msg):

query = msg.topic, str(msg.payload)

print(query)
bal temperatura

global vlaznost

if query[@] == "encyclopedia/vlaznost":
vlaznost = str(msg.payload).split("'")[1]
print("Vlaznost zraka je", vlaznost)

else:
temperatura = str(msg.payload).split("'")[1]
print("Temperatura zraka je", temperatura)

client = paho.Client(client_id="",

client.

client

client.

client

client

client.
client.

on_connect =

.on_subscribe
client.
client.

on_message =
on_publish =

subscribe("encyclopedia/vlaznost”, qos=2)

on_connect

= on_subscribe
on_message
on_publish

userdata=N

20

.tls_set(tls_version=mgtt.client.ss1.PROTOCOL_TLS)
username_pw_set("Rentex"”, "malikostanj")
.connect("39d4d5ac4ee740bla9deab7d5e3aeeal.s2.eu.hivemq.cloud”, 8883)

svibanj, 2023.

e, protocol=paho.MQTTV5)
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4.0. Literatura

e Django framework: https://www.djangoproject.com/

e Paho MQTT: https://pypi.org/project/paho-magtt/

e HiveMQ cloud: https://www.hivemg.com/

e Espressif ESP32:
https://www.espressif.com/sites/default/files/documentation/esp32-wrover-

e esp32-wrover-ie datasheet en.pdf
e DHT11: https://learn.adafruit.com/dht/overview
e LCD I2C: https://lastminuteengineers.com/i2c-lcd-arduino-tutorial/
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