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Résumé

Résumé

L’Internet des Objets (10T) représente I’une des avanceées technologiques majeures de
ces dernieres années, permettant la surveillance et le controle précis des conditions
environnementales. Parmi ses applications concretes, on retrouve les couveuses
intelligentes, qui utilisent des systémes de capteurs pour réguler automatiquement la
température, I’humidité, la ventilation et le retournement des ceufs. Ces systéemes
simulent fidelement les conditions naturelles, créant un environnement optimal pour
I’incubation et augmentant les taux d’éclosion.

Ce projet vise a concevoir et développer une couveuse intelligente a faible colt en
intégrant des capteurs de précision, des circuits électroniques de commande, et la
programmation embarquée. Le capteur DHT2?2 est utilisé pour surveiller la température
et I’humidité, un ventilateur assure la ventilation, et un actionneur effectue le
retournement des oceufs. Le systéme est connecté a la plateforme RemoteXY,
permettant la surveillance et I’ajustement a distance via Wi-Fi.

Cette solution est particulierement utile dans les zones rurales ou isolées, ou elle peut
améliorer la production agricole locale et renforcer I’autosuffisance alimentaire des
communautes.

L’étude aborde également la mise en ceuvre technique basée sur le microcontrdleur
ESP32, la conception et I’assemblage des circuits, ainsi que les tests du prototype. Les
résultats obtenus sont analysés afin de proposer des améliorations pour garantir une

meilleure performance en conditions réelles.

Mots—clés : Internet des objets (IOT), puce de communication (ESP32),
microcontréleur, programmation, capteur, couveuse intelligente, applications,

RemoteXY.



Abstract

Abstract

The Internet of Things (IOT) is one of the most important technological advancements
in recent years, enabling accurate monitoring and control of environmental conditions.
One of its practical applications is in smart egg incubators, which use sensor-based
systems to automatically regulate temperature, humidity, ventilation, and egg turning.
These systems accurately simulate natural conditions, creating an ideal environment for
egg incubation and increasing hatching success rates.

This project aims to design and develop a low—cost smart egg incubator by integrating
precision sensors, electronic control circuits, and embedded programming. The system
uses a DHT22 sensor to monitor temperature and humidity, and a fan for automated
ventilation. An actuator moves the egg trays at regular intervals, while humidity is
controlled electronically. The system is connected to the RemoteXY platform, allowing
remote monitoring and adjustment via Wi-Fi from any location.

This solution is especially valuable in remote or underserved areas, where access to
stable agricultural resources is limited. The incubator can improve local food production
and support community self-sufficiency by reducing dependency on external supply
chains.

The study also addresses the technical implementation using the ESP32 microcontroller,
circuit design and assembly, as well as prototype testing. Results are analyzed to
propose improvements that enhance reliability and performance under real-world

conditions.

Keywords: Internet of Things (IOT), communication chip (ESP32), microcontroller,

programming, sensor, smart incubator, applications, RemoteXY.
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. Download the source code for board, open it in the Arduino IDE.
. Install the RemoteXY library for Arduino IDE.
» Compile the source code and upload it to the board using the Arduino IDE.

. Install the mobile app RemoteXY to your phone or tablet.

un A W N =

» Connect to board using mobile app.

project.ino Download code Download library Copy code
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This source code of graphical user interface
has been generated automatically by RemoteXy editor.
To compile this code using RemoteXxy library 3.1.13 or later version
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My cloud tokens

Connecting via a cloud server allows you to control the board from anywhere in the world. To connect the board on
a cloud server you need a token. One board needs one token.
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Start a new project

ESP32

Most popular ESP32 board. Feature-rich MCU with integrated Wi-Fi
and Bluetooth connectivity for a wide-range of applications

Beginner templates

ARDUINO MICROPYTHON

Advanced templates

RUST ESP-IDF
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#define REMOTEXY_MODE_ WIFI_CLOUD
#include ¢<Adafruit_Sensor.h>
#include "DHT.h"

#include <Adafruit_GFX.h>
#include <Adafruit_SSD13@6.h>
#include <Wire.h>

#include <ThreeWire.h>

#include <RtcDS1302.h>

#include <WiFi.h>

#include <RemoteXY.h>

#define REMOTEXY_WIFI_SSID "Redmi Note 8"

#define REMOTEXY_WIFI_PASSWORD “htm12345"

#define REMOTEXY_CLOUD_SERVER "cloud.remotexy.com"

#define REMOTEXY_CLOUD_PORT 6376

#define REMOTEXY_CLOUD TOKEN "867c@c846ea78623a95779b6c2cd9955"

#pragma pack(push, 1)
RemoteXY_CONF[] = {
255,2,0,42,0,230,2,19,0,8,0,83,109,97,114,116,32,69,73,0,
24,2,106,200,200,84,1,1,31,0,129,6,8,74,29,44,4,117,6,64,
1,69,103,103,32,73,110,99,117,98,97,116,111,114,32,98,97, 115,101, 108,
32,105,110,116,101,114,110,101,116,32, 111,102, 32,116, 164, 105, 116, 163,115, 32,
40,73,79,84,41,0,129,65,138,17,10,109,70,7,4,64,68,70,97,110,
0,130,59,67,21,95,3,27,60,55,27,228,129,38,57,47,7,19,44,27,
4,64,94,67,111,109,112,108,101,116,101,100, 32,98, 121,32,58,0,129, 37,
36,41,7,21,52,27,3,64,16,90,97,116,116,111,117,116,97,32,72,97,
105,116,101,109,0,129,27,41,67,7,18,58,34, 3,64,16,99,101, 114,104,
111,117,118,105,32,65,98,100,101,108,109,97,108,101,167,0,129,39, 60,47,
7,19,64,27,4,64,94,83,117,112,101,114,118,105,115,101,100,32,98,121,
32,58,0,129,27,48,69,7,17,72,30, 3,64,16,68,114,32,58,32,82,
97,104,97,98,32,65,98,160,101,114,114,101,122,97,167,0,129,250,43,118,
10,7,31,47,4,64,16,69,78,83,69,84,32,83,75,73,75, 68,65,32,
se,48,58,52,45,5@,48,50,53,0,129, 246,55,114,7,7,37,49, 3,64,
16,68,101,112,97,114,116,109,101,110,116,32,111,102,32,161,108,161,99,116,
114,105,99,97,168,32,101,116,103, 165,110,161, 101,114, 165,110, 103,6,130,52,
249,27,131,69,27,57,55, 27,201,129, 26,35,21,18,72,31,9,4,64,1,
68,97,116,101,0,67,25,40,25,12,69, 36,56,10,69,31,24,12,129,31,
5e,23,10,71,48,9,4,64,1,84,105,109,101,0,67,30,45,18,12,69,
53,56,10,69,31,24,11,129,22,76,42,10,71,65,17,4,64,1,68,97,
121,115,32,76,101,102,116,0,67,36,74,14,12,78,70,41,7,69,31, 24,
11,13@,55,38,27,131,138,27,63,55,27,144,129,49,33,69,10,132, 33,33,
4,64,137,84,101,109,112,101,114,97,116,117,114,101,32,58,194,176, 67,0,
67,84,22,11,14,166,32,20,6,77,133,16,2,129,62,40,53,10,134,43,




14,166,42,20,6,77,205,16,2,129,67,52,51,10,136,69,21,4,64,68,
69,103,103,32,116,117,114,110,105,110,103,8,2,89,43,11,17,166,54, 20,
7,0,31,26,36,24,79,78,0,79,70,70,0,129,54,102,66,10,133,55,
27,4,64,68,65,105,114,32,100,105,115,116,114,105,98,117,116,105,111, 110
e,129,77,74,17,10,142,60,7,4,64,36,70,97,110,0, 2,86, 26,11,
17,166,68,20,7,8,94,26,205,24,79,78,8,79,70,70,8,129,218,38,
118,1e,139,20,43,4,192,134,77,111,116,105,116,111,114,105,118,103,32,97,
11e,1ee,32,67,111,11e,116,114,111,108,32,58,0,129,243,31,122,12,79, 20,
29,4,192,135,32,68,97,116,101,32,97,110,160, 32,84,105,169,101,32,58,
e,129,229,50,97,10,12,20,34,4,192,135,80,114,111,106,101,99,116,32,
68,101,115,105,103,110,1081,114,115,32,58,08,129,69,147,18,10,141,74,14,
4,64,94,77,111,116,111,82,0 };

#pragma pack(pop)

switch_Stop;
switch_e1;
text_date[12];
text_dateTime[11];
text_daysLeft[11];
value_@1Temp;
value_@2Hum;
connect_flag;
} RemoteXy;

e SCREEN_WIDTH 128
e SCREEN_HEIGHT 64
Adafruit_SSD13@6 htm(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, -1);

e DHTPIN 4
d e DHTTYPE DHT22
DHT dht(DHTPIN, DHTTYPE);

ThreekWire re(19, 2, 16);
RtcDS1382<ThreeWire> rtc(myWire);

IN1 = 18, IN2 = 15, IN3 = 33, IN& = 32;
Stop = 27;
S;

Temp = 37.5;
Hum = 6@;

RtcDateTime lastFlip;
RtcDateTime hatchStart;
relayOon = false;
flipIntervalMinutes = 1;

H
relayOnStartTime = @;
Time = 35008;

incubationDays = 21;

scrollX = 8;

setup() {

RemoteXY_Init();

pinMode(IN1, OUTPUT);
pinMode(INZ, OUTPUT);
pinMode(IN3, OUTPUT);
pinMode(IN4, OUTPUT);
pinMode(Stop, INPUT_PULLUP);

dht.begin();

rtc.Begin();

if (Irtc.IsDateTimevalid()) {
rtc.SetDateTime(RtcDateTime(__DATE__, _ TIME_ ));}

RtcDateTime now = rtc.GetDateTime();

hatchStart = now;

lastFlip = now;

if (Ihtm.begin(SSD1386_SWITCHCAPVCC, @x3C)) {
while (true);}

htm.clearDisplay();

htm.setTextColor(SSD13@6_WHITE);

hitm.setTextSize(1);

digitalWrite(IN4, HIGH);}




loop() {
RemoteXY_Handler();

S = digitalRead(Stop);

H = dht.readHumidity();

T = dht.readTemperature();
RtcDateTime now = rtc.GetDateTime();

RemoteXY.value_@1Temp = T;
RemoteXY.value_@2Hum = H;
if (S == @) { digitalWrite(IN4, LOW);RemoteXY.switch_Stop = @;}

else {
if (RemoteXY.switch_Stop == 1) {digitalWrite(IN4, HIGH);}
else {digitalWrite(IN4, LOW);}

}

htm.clearDisplay();

htm.setCursor(scrollX, 8);

htm.print(“Smart Eggs Incubator");

scrollX -= 2;

if (scrollX < -1ee) scrollX = SCREEN_WIDTH;

if (!isnan(T)) {
htm.setCursor(e, 20);
htm.print("T= "); htm.print(T); htm.print(" Cc");}
if (T ¢ Temp) { digitalWrite(IN1, HIGH);} else {digitalWrite(IN1,

if (lisnan(H)) {
htm.setCursor(e, 30);
htm.print("H= "); htm.print(H); htm.print(" %");}
if (H < Hum) {digitalWrite(IN2, HIGH);} else { digitalWrite(IN2, LOW);}

if (RemoteXY.switch_e1l == @) {

digitalWrite(IN3, LOW);
relayOn = false;}
else {
minutesPassed = (now.TotalSeconds() - lastFlip.TotalSeconds()) / 68;
if (minutesPassed >= flipIntervalMinutes & l!relayOn) {
digitalWrite(IN3, HIGH);
relayOn = true;
relayOnStartTime = millis(); }

if (relayon && (millis() - relayOnStartTime >= Time)) {
digitalWrite(IN3, LOW);
relayOn = false;
lastFlip = now;}}

secondsPassed = now.TotalSeconds() - hatchStart.TotalSeconds();
daysPassed = secondsPassed / 86460;
daysRemaining = incubationDays - daysPassed;

if (daysRemaining < @) daysRemaining = @;

htm.setCursor(e, 45);
htm.print("Days Left: ");
htm.print(daysRemaining);

htm.setCursor(@, 55);
datetimeStr[30e];
sprintf(datetimeStr, "%@4u/%02u/%@2u %@2u:%02u:%e2u”,
now.Year(), now.Month(), now.Day(),
now.Hour(), now.Minute(), now.Second());
htm.print(datetimeStr);

htm.display(};

sprintf(RemoteXY.text_date, "%@4u/%@2u/%@2u", now.Year(), now.Month(), now.Day());
sprintf(RemoteXY.text_dateTime, "%@2u:%@2u:%e2u", now.Hour(), now.Minute(), now.Second());
sprintf(RemoteXY.text_daysLeft, "%d", daysRemaining);

delay(260);}
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