LAMPIRAN

1. Code Program Board Arduino R3
#include <SP1.h>

#include <LoRa.h>

#include "max6675.h"

#include <Wire.h>

#include <LiquidCrystal_12C.h>

/I --- Pin LoRa ---
#define NSS 10
#define RST 9

#define DIOO 2

I --- Pin MAX6675 ---

#define MAX6675_SCK 6

#define MAX6675 CS 7

#define MAX6675_SO 8

MAX6675 thermocouple(MAX6675_SCK, MAX6675_CS, MAX6675_SO);

/I --- Inisialisasi LCD 12C ---

LiquidCrystal_I2C lcd(0x27, 16, 2);

/I --- Pin Buzzer & LED ---

#define BUZZER_PIN 3
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#define LED_HIJAU 4
#define LED_KUNING 5

#define LED_MERAH A0

/I --- Offset Kalibrasi ---

float calibrationOffset = -0.5; // contoh offset kalibrasi

void setup() {
Serial.begin(9600);

while (1Serial);

// Inisialisasi Pin Output
pinMode(BUZZER_PIN, OUTPUT);
pinMode(LED_HIJAU, OUTPUT);
pinMode(LED_KUNING, OUTPUT);

pinMode(LED_MERAH, OUTPUT);

/ Pastikan semua mati di awal
digitalWrite(BUZZER_PIN, LOW);
digitalWrite(LED_HIJAU, LOW);
digitalWrite(LED_KUNING, LOW);

digitalWrite(LED_MERAH, LOW);

/[ LCD
lcd.init();

Icd.backlight();
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/I Welcome screen

Icd.clear();

Icd.setCursor(0, 0);
Icd.print(*Monitoring Suhu");
Icd.setCursor(0, 1);
Icd.print("Tangki Hydrolic");

delay(3000); // tampilkan 3 detik

Icd.clear();
Icd.setCursor(0, 0);

Icd.print("LoRa+MAX6675+LCD");

/Il LoRa init
LoRa.setPins(NSS, RST, DIOO);
if (ILoRa.begin(433E6)) {
Serial.printin("LoRa init failed. Check your connections.");
Icd.setCursor(0, 1);
Icd.print("LoRa Failed!");
while (1);

Serial.printIn("LoRa Transmitter + MAX6675 + LCD ready");

Icd.setCursor(0, 1);
Icd.print("Ready...");
delay(1000);

Icd.clear();
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void loop() {
I --- Baca suhu dan kalibrasi ---
double temperatureRaw = thermocouple.readCelsius();

double temperatureCalibrated = temperatureRaw + calibrationOffset;

if (temperatureCalibrated < 40.0) {
// Aman: Hijau ON, lain OFF
digitalWrite(LED_HIJAU, HIGH);
digitalWrite(LED_KUNING, LOW);
digitalWrite(LED_MERAH, LOW);
noTone(BUZZER_PIN); // buzzer OFF

} else if (temperatureCalibrated >= 40.0 && temperatureCalibrated < 60.0) {
// Waspada: Kuning ON, lain OFF
digitalWrite(LED_HIJAU, LOW);
digitalWrite(LED_KUNING, HIGH);
digitalWrite(LED_MERAH, LOW);
noTone(BUZZER_PIN); // buzzer OFF

} else { // temperature >=60.0

// Bahaya: Merah ON, buzzer ON (dengan tone 1kHz)
digitalWrite(LED_HIJAU, LOW);
digitalWrite(LED_KUNING, LOW);
digitalWrite(LED_MERAH, HIGH);

tone(BUZZER_PIN, 1000); // buzzer bunyi 1kHz



I/ Kirim ke serial

Serial.print("Suhu Asli: ");
Serial.print(temperatureRaw);
Serial.print(" °C | Suhu Kalibrasi: ");
Serial.print(temperatureCalibrated);

Serial.printIln("* °C");

// Kirim via LoRa (pakai suhu hasil kalibrasi)
LoRa.beginPacket();
LoRa.print("Temperature: );
LoRa.print(temperatureCalibrated, 2);
LoRa.printIin(" C");

LoRa.endPacket();

/I Tampilkan di LCD

Icd.setCursor(0, 0);

lcd.print("Suhu:");

Icd.setCursor(5, 0);

Icd.print(" "); /I Clear sisa baris
Icd.setCursor(6, 0);
Icd.print(temperatureCalibrated, 2);

lcd.print("\xDF""'C ");

Icd.setCursor(0, 1);
if (temperatureCalibrated < 40.0) {

lcd.print("Status: Aman ");



} else if (temperatureCalibrated >= 40.0 && temperatureCalibrated < 60.0) {
Icd.print("Status: Waspada™);
}else {
Icd.print("Status: Bahaya ");
delay(1000); // realtime (1 detik sekali)
2. Code Program Board ESP 89266 (NodeMCU)
#include <Wire.h>
#include <Adafruit_SSD1306.h>
#include <Adafruit_ GFX.h>
#include <SP1.h>
#include <LoRa.h>
#include <WiFiManager.h>
#include <CTBot.h> Il Telegram
#include <WhatabotAPIClient.h> // WhatsApp via Whatabot
#define SCREEN_WIDTH 128
#define SCREEN_HEIGHT 32

#define OLED_RESET -1

#define LORA_SCK D5
#define LORA_MISO D6
#define LORA_MOSI D7
#define LORA_NSS D8
#define LORA_RST DO

#define LORA_DIOO D3
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Adafruit_ SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire,
OLED_RESET);

static const unsigned char PROGMEM image_menu_settings_gear_bits[] = {
0x03,0xc0,0x12,0x48,0x2c,0x34,0x40,0x02,
0x23,0xc4,0x24,0x24,0xc8,0x13,0x88,0x11,
0x88,0x11,0xc8,0x13,0x24,0x24,0x23,0xc4,
0x40,0x02,0x2c,0x34,0x12,0x48,0x03,0xc0

static const unsigned char PROGMEM image_menu_tools_bits[] = {
0x80,0xe0,0xc1,0x60,0x42,0x80,0x22,0x8c,
0x13,0x0c,0x0a,0xb4,0x06,0x48,0x05,0xf0,
0x0b,0x00,0x14,0xe0,0x29,0xb0,0x50,0xd8,
0xa0,0x6¢,0xc0,0x34,0x00,0x1c,0x00,0x00

static const unsigned char PROGMEM image_Alert_copy_bits[] = {
0x08,0x00,0x1c,0x00,0x14,0x00,0x36,0x00,
0x36,0x00,0x7f,0x00,0x77,0x00,0xff,0x80

#define AP_SSID "WhatabotAPI"

#define AP_PASS "whatabotapi"

CTBot myBot;
String telegramToken =
"8347899160:AAEMT7LATT_VIsYi6_GgknOliyzby8XYw4_M";

const int64 t TELEGRAM_CHAT _ID = 5339366823; // ganti dengan Chat 1D
tujuan
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#define WHATABOT_API_KEY "dd086287-22f1-492b-ab2d" // ganti dengan
API key milikmu

#define WHATABOT _CHAT _ID "6281254665951" /I WA tujuan (format:
kode negara)

#define WHATABOT_PLATFORM "whatsapp"

WhatabotAPIClient whatabotClient(WHATABOT_API_KEY,
WHATABOT_CHAT _ID, WHATABOT_PLATFORM);

void onServerResponseReceived(String message) {
Serial.print("WA Response: ");
Serial.println(message);

void onMessageReceived(String message) {
Serial.print("WA Masuk: ");
Serial.println(message);

void showLogoOpening() {
display.clearDisplay();

display.drawBitmap(6, 8, image_menu_settings_gear_bits, 16, 16,
SSD1306_WHITE);

display.drawBitmap(109, 7, image_menu_tools_bits, 14, 16, SSD1306_WHITE);
display.setTextSize(1);

display.setTextColor(SSD1306_WHITE);

display.setCursor(29, 5);

display.print("Teknik Mesin");



display.setCursor(37, 19);
display.print("Politekba™);
display.display();
delay(5000); // tampil 5 detik

void showOpening() {
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(SSD1306_WHITE);
display.setCursor(14, 3);
display.print("MONITORING SUHU");
display.setCursor(10, 15);
display.print("Tangki Excavator");
display.setCursor(8, 25);
display.print("Samuel Andre Trias Da'an™);
display.display();
delay(2200);
display.clearDisplay();

void drawAlertLogo(int x, inty, int s) {

display.fill Triangle(x, y+s, X+s/2, y, x+s, y+s, SSD1306_WHITE);

display.fillRect(x+s/2-1, y+s/2-2, 3, s/4, SSD1306_BLACK);

display.fillRect(x+s/2-1, y+s-5, 3, 3, SSD1306_BLACK);
void showAlertScreen() {

display.clearDisplay();

display.setTextSize(1);

display.setTextColor(SSD1306_WHITE);

display.setCursor(44, 6);
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display.print("Alert");

display.drawBitmap(30, 6, image_Alert_copy_bits, 9, 8, SSD1306 WHITE);

display.drawBitmap(78, 6, image_Alert_copy_bits, 9, 8, SSD1306 WHITE);

display.setCursor(8, 18);

display.print("Kirim Notifikasi");

display.display();

void setup() {

Serial.begin(115200);

Wire.begin(D2, D1);

if (display.begin(SSD1306_SWITCHCAPVCC, 0x3C)) {
Serial.printIn(F("OLED tidak terdeteksi!"));
while (1);

showLogoOpening();

showOpening();

display.clearDisplay();

display.setTextSize(1);

display.setCursor(10, 10);

display.print("Initializing...");

display.display();

I/ Koneksi WiFi dengan WiFiManager

WiFiManager wifiManager;

wifiManager.autoConnect(AP_SSID, AP_PASS);

I --- Whatabot INIT ---

whatabotClient.begin();

whatabotClient.onMessageReceived(onMessageReceived);

whatabotClient.onServerResponseReceived(onServerResponseReceived);
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I --- Telegram INIT ---
myBot.setTelegramToken(telegramToken);
if (myBot.testConnection()) {
Serial.printIn(*Telegram Bot connected!");
}else {
Serial.printin("Telegram Bot NOT connected!");
// LoRa setup
SP1.begin();
LoRa.setPins(LORA_NSS, LORA_RST, LORA_DIOO);
if (ILoRa.begin(433E6)) {
Serial.printIn("LoRa init failed. Check wiring!");
display.clearDisplay();
display.setCursor(16, 10);
display.printIn("LoRa Failed!");
display.display();
while (1);
Serial.printin("LoRa Receiver Ready!");
display.clearDisplay();
display.setCursor(24, 10);
display.printin("LoRa Ready!");
display.display();
delay(700);
display.clearDisplay();
display.setCursor(8, 10);
display.print("Menunggu Data...");

display.display();
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unsigned long lastAlertMillis = 0;
void loop() {
whatabotClient.loop(); // tetap panggil untuk WA
/I myBot.tick(); // Tidak wajib di CTBot
int packetSize = LoRa.parsePacket();
static float suhu =-999.9;
static String received = "";
static int rssi = 0;
it (packetSize) {
received =",
while (LoRa.available()) {
received += (char)LoRa.read();
rssi = LoRa.packetRssi();
suhu = extractTemperature(received);
Serial.print("Received: ");
Serial.printIn(received);
if (suhu > 60.0) {
if (millis() - lastAlertMillis >= 5000) {
sendTelegramAlert(suhu);
sendWhatsAppAlert(suhu);
lastAlertMillis = millis();
showAlertScreen();
}else {
lastAlertMillis = 0;
display.clearDisplay();

display.setTextSize(1);
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display.setTextColor(SSD1306_WHITE);
display.setCursor(0, 0);
display.print("Suhu:");
if (suhu >-100 && suhu < 200) {
display.print(" ");
display.print(suhu, 1);
display.print((char)247);
display.print("C");
}else {
display.print(" -");
display.setCursor(0, 12);
if (received.length() > 20) {
display.print(received.substring(0, 20));
}else {
display.print(received);
display.setCursor(0, 24);
display.print("RSSI:");
display.print(rssi);
display.display();
float extractTemperature(String data) {
data.trim();
int idx1 = data.indexOf(":");
int idx2 = data.indexOf('C");
if (idx1!=-1 && idx2 1=-1) {
String angka = data.substring(idx1 + 1, idx2);

angka.trim();
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return angka.toFloat();

if (data.length() > 0 && (isDigit(data[0]) || (data[0] == '-' && isDigit(data[1]))))
{

return data.toFloat();
return -999.9;

void sendTelegramAlert(float suhu) {

String pesan = " 4. ALERT! Suhu melebihi batas!\n\nSuhu saat ini: " +
String(suhu, 2) + "°C\nSegera cek lokasi!";

myBot.sendMessage(TELEGRAM_CHAT _ID, pesan);

void sendWhatsAppAlert(float suhu) {

String pesan = " 4. ALERT! Suhu melebihi batas!\n\nSuhu saat ini: " +
String(suhu, 2) + "°C\nSegera cek lokasi!";

whatabotClient.sendMessageWS(pesan);

3. Tampilan LED Aman dan Bahaya




4. Tampilan Notifikasi Whatsapp dan Telegram
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Suhu saat ini: 67.25"C
Segera cek lokasi!

A\ ALERT! Suhu melebihi batas!

Suhu saat ini; 60.75°C
Segera cek lokasi!

A\ ALERT! Suhu melebihi batas!

Suhu saat ini: 60.50°C
Segera cek lokasi!

A\ ALERT! Suhu melebihi batas!

A\ ALERT! Suhu melebihi batas!

Suhu saat ini: 74.00°C
Segera cek lokasi!

A\ ALERT! Suhu melebihi batas!

Suhu saat ini: 71.25°C
Segera cek lokasi!

A\ ALERT! Suhu melebihi batas!

Suhu saat ini: 68.50°C
Segera cek lokasi!
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A\ ALERT! Suhu melebihii batas!

Suhu saat ini; 109.25°C
Segera cek lokasi!

A\ ALERT! Suhu melebihi batas!

Suhu saat ini: 99.50°C
Segera cek lokasi!

A\ ALERT! Suhu melebihi batas!

Suhu saat ini: 91.00°C
Segera cek lokasi!

A ALERT! Suhu melebihi batas!

Suhu saat ini: 84.75°C
Segera cek lokasi!

A\ ALERT! Suhu melebihi batas!

Suhu saat ini; 79.25°C
Segera cek lokasi!

A ALERT! Suhu melebihi batas!

Suhu saat ini; 76.00°C
Segera cek lokasi!

A ALERT! Suhu melebihi batas!

Suhu saat Inf: 72.25°C
Segera cek lokasi!

A\ ALERT! Suhu melebihi batas!
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