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LAMPIRAN A

Listening Program Arduino
#include <Arduino.h>

#include <Servo.h>

#include <Adafruit Sensor.h>
#include "DHT.h"

#include <ArduinoJson.h>
#include <Wire.h>

#include <time.h>

#include <LiquidCrystal 12C.h>

// Inisialisasi LCD 12C 16x2 (alamat 12C biasanya 0x27 atau 0x3F)

LiquidCrystal 12C lcd(0x27, 16, 2); // Ubah alamat I2C sesuai
dengan modul Anda

// Inisialisasi DHT11

#define DHTPIN 4 // Pin data DHT 11 terhubung
#define DHTTYPE DHT11

DHT dht(DHTPIN, DHTTYPE);

const int ldrSensorPins[] = {A6, A7, A8, A9}; // Pins untuk sensor
LDR

const int ledMerah = 24;
const int ledHijau = 22;
const int buzzer = 26;

// Variabel untuk mengatur tampilan bergantian pada LCD
int displayState = 0;

// Karakter khusus untuk lambang derajat
byte degreeSymbol[8] = {

BOO111,

B00101,

B00111,

B00000,
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B00000,
B00000,
B00000,
B00000};

// Variabel untuk delay pembacaan sensor
unsigned long delayReadIna = 0;
unsigned long delayPrintLcd = 0;
unsigned long delayLdr = 0;

unsigned long delayDhtSensor = 0;
unsigned long delaySendJson = 0;

// Inisialisasi objek servo
Servo horizontal;
Servo vertical;

// Variabel untuk menyimpan posisi servo saat ini
int currentHorizontal = 0;
int currentVertical = 0;

// Variabel untuk menyimpan nilai pembacaan LDR
float I1dr1, 1dr2, 1dr3, 1dr4 = 0;

float averageLdr = 0;

// Koneksi pin LDR

//'1 = kiri bawah a7

// 2 = kanan atas a6

// 3 =Xkiri atas a8

// 4 = kanan bawah a9

int 1drlt = A6; // LDR Kkiri atas

int 1drrt = A8; // LDR kanan atas
int 1drld = A9; // LDR kiri bawah
int Idrrd = A7; // LDR kanan bawah

// Variabel untuk menyimpan nilai voltage, current, suhu, dan
kelembaban
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float voltage0 = 12.4, voltagel = 12.4, voltage2 = 12.4;
float currentO = 1.32, currentl = 1.21, current2 = 0.41;
float temperature, humidity;

void moveServoGradually(Servo &servo, int &currentPosition, int
targetPosition);

void sendSerialJson();

void readDhtSensor();

void printLcd();

void readLdr();

void setup()
{
// Menghubungkan objek servo ke pin yang sesuai
Serial.begin(115200);
Seriall.begin(9600);
dht.begin();
pinMode(ledMerah, OUTPUT);
pinMode(ledHijau, OUTPUT);
pinMode(buzzer, OUTPUT);

// Inisialisasi LCD
led.init();
led.backlight();

led.createChar(0, degreeSymbol); // Membuat karakter khusus
untuk lambang derajat

delay(1000);
Icd.clear();

digital Write(ledHijau, HIGH);
digital Write(buzzer, HIGH);
delay(700);
digitalWrite(buzzer, LOW);
digital Write(ledMerah, LOW);
digital Write(ledHijau, LOW);
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horizontal.attach(2);
vertical.attach(3);

horizontal.write(currentHorizontal); // Mengatur posisi awal servo
horizontal ke 180 derajat

vertical.write(0); // Mengatur posisi awal servo vertikal
ke 45 derajat
delay(15000); // Menunggu 2.5 detik untuk

memastikan servo berada di posisi awal

// Menggerakkan servo horizontal ke posisi 110 derajat (arah
barat)
moveServoGradually(horizontal, currentHorizontal, 130);

}

void loop()

{
if (Seriall.available())

{
// Membaca data dari Seriall
String unixTimeString = Seriall.readStringUntil("\n');

// Menampilkan data yang diterima di Serial Monitor
Serial.print("Unix time diterima: ");
Serial.println(unix TimeString);

// Mengonversi string Unix time menjadi integer
unsigned long unixTime = unixTimeString.toInt();

// Mendapatkan waktu dari Unix time

struct tm *timeinfo;

timeinfo = gmtime((time_t *)&unixTime);

int currentHour = (timeinfo->tm_hour + 7) % 24; // Offset 7
jam untuk WIB (UTC+7)

int currentMinute = timeinfo->tm_min;
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// Mengatur posisi servo vertikal berdasarkan waktu jam 8:00-

16:00

if (currentHour >= 8 && currentHour < 16)

{

// Hitung total menit dari jam 8:00
int totalMinutes = (currentHour - 8) * 60 + currentMinute;

// Hitung target posisi servo dari 0 hingga 75 derajat
int targetPosition = map(totalMinutes, 0, 480, 0, 75);

// Gerakkan servo ke posisi target secara bertahap
moveServoGradually(vertical, currentVertical,

targetPosition);

}

}

else
{
// Jika waktu di luar rentang, atur servo ke posisi 0
if (currentVertical != 0)
{
moveServoGradually(vertical, currentVertical, 0);
}
}

// Debugging: Tampilkan waktu dan posisi servo
Serial.print("Current Time: ");
Serial.print(currentHour);

Serial.print(":");

Serial.print(currentMinute);

Serial.print(" | Servo Position: ");
Serial.println(currentVertical);

sendSerialJson();
readDhtSensor();
printLcd();
readLdr();
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void moveServoGradually(Servo &servo, int &currentPosition, int
targetPosition)

{
// Menggerakkan servo secara bertahap ke posisi target
if (currentPosition != targetPosition)
{
int step = (targetPosition > currentPosition) ? 1 : -1;
for (int pos = currentPosition; pos != targetPosition; pos +=
step)
{

servo.write(pos);
delay(100); // Menyesuaikan kecepatan gerakan servo
}
currentPosition = targetPosition;
}
}

void sendSerialJson()
{
int hor = currentHorizontal - 40;
if (millis() - delaySendJson >= 1000)

{
delaySendJson = millis();

// Menggunakan StaticJsonDocument untuk JSON
JsonDocument doc;

// Mengisi dokumen JSON dengan data sensor
doc["voltagel"] = voltage0;
doc["voltage2"] = voltagel;
doc["voltage3"] = voltage2;
doc["current1"] = current0;
doc["current2"] = currentl;
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doc["current3"] = current2;

doc["ldr1"] =1drl;

doc["1dr2"] = 1dr2;

doc["1dr3"] = 1dr3;

doc["1dr4"] = Idr4;

doc["humidity"] = humidity;
doc["temperature"] = temperature;
doc["derajatHorizontal"] = hor;
doc["derajatVertical"] = currentVertical;

// Serialize JSON ke buffer
char buffer[512];
serializeJson(doc, buffer);

// Mengirim data dari buffer ke Serial 1
Serial.println(buffer);
Seriall.println(buffer);

void readDhtSensor()
{
if (millis() - delayDhtSensor >= 2000)

{
delayDhtSensor = millis();

// Membaca nilai suhu dan kelembaban
temperature = dht.readTemperature();
humidity = dht.readHumidity();

if (isnan(temperature) || isnan(humidity))

{

Serial.println("Failed to read from DHT sensor!");
return;

}
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// Menampilkan hasil ke Serial Monitor
Serial.print(" Temperature: ");
Serial.print(temperature);

Serial.print(" *C ");
Serial.print("Humidity: ");
Serial.print(humidity);

Serial.println(" %");

void printLcd()
{
if (millis() - delayPrintLcd >= 5000)
{
delayPrintLcd = millis();
// Tampilkan data pada LCD secara bergantian menggunakan
switch case
lcd.clear();
switch (displayState)
{
case 0:
led.setCursor(0, 0);
led.print("V0:");
led.print(voltage0, 2);
led.print(" 10:");
lcd.print(current0, 2);
led.setCursor(0, 1);
led.print("V1:");
led.print(voltagel, 2);
led.print(" I1:");
led.print(currentl, 2);
break;

case 1:
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lcd.setCursor(0, 0);
led.print("V2:");
led.print(voltage2, 2);
led.print(" 12:");
led.print(current2, 2);
lcd.setCursor(0, 1);
led.print("T:");
led.print(temperature, 1);
lcd.write(0); // Tampilkan lambang derajat
led.print("C H:");
led.printthumidity, 1);
led.print("%");

break;

displayState = (displayState + 1) % 2;
}
}

void readLdr()
{

// Memeriksa apakah cukup waktu telah berlalu sejak pembacaan
terakhir

if (millis() - delayLdr >= 200)
{

delayLdr = millis(); // Mengupdate waktu pembacaan sensor
terakhir

int It = analogRead(ldrlt); // Membaca nilai dari LDR kiri atas

int rt = analogRead(ldrrt); / Membaca nilai dari LDR kanan
atas

int Id = analogRead(ldrld); // Membaca nilai dari LDR kiri
bawah
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int rd = analogRead(ldrrd); // Membaca nilai dari LDR kanan
bawah

Idrl = 1t;
1dr2 =rt;
1dr3 =1d;
1dr4 =rd;

int avt = (It + rt) / 2; // Menghitung nilai rata-rata atas

int avd = (1d + rd) / 2; // Menghitung nilai rata-rata bawah
int avl = (It + 1d) / 2; // Menghitung nilai rata-rata kiri

int avr = (rt + rd) / 2; // Menghitung nilai rata-rata kanan

int dvert = avt - avd; // Memeriksa perbedaan antara atas dan
bawah

int dhoriz = avl - avr; // Memeriksa perbedaan antara kiri dan
kanan

// Mencetak nilai LDR dan perhitungannya ke Serial Monitor
Serial.print("LDR Kiri Atas: ");

Serial.print(1t);

Serial.print(" | LDR Kanan Atas: ");

Serial.print(rt);

Serial.print(" | LDR Kiri Bawah: ");

Serial.print(ld);

Serial.print(" | LDR Kanan Bawah: ");

Serial.println(rd);

Serial.print("Rata-rata Atas: ");
Serial.print(avt);

Serial.print(" | Rata-rata Bawah: ");
Serial.print(avd);

Serial.print(" | Rata-rata Kiri: ");
Serial.print(avl);

Serial.print(" | Rata-rata Kanan: ");
Serial.println(avr);

Serial.print("Perbedaan Vertikal: ");



}

Serial.print(dvert);
Serial.print(" | Perbedaan Horizontal: ");
Serial.println(dhoriz);



LAMPIRAN B

Listening Program NodeMCU ESP8266
#include <Arduino.h>
#include <WiFi.h>
#include <PubSubClient.h>
#include <ArduinoJson.h>
#include <time.h>

const char *ssid = "Tes";

const char *password = "katasandi";

const char *mgqtt_server = "broker.emqx.io";
const int mqtt_port = 1883;

const char *topic_aki = "dt/solarTracking/sensor/aki";

const char *topic_panel surya =
"dt/solarTracking/sensor/panelSurya";

const char *topic_scc = "dt/solarTracking/sensor/scc";

const char *topic_sensorLain =
"dt/solarTracking/sensor/sensorLain";

const char *topic_control = "cmd/solarTracking/control";

const char *topic_derajat = "cmd/solarTracking/sensor/derajat";

/I Zona waktu yang digunakan (WITA UTC+7)

const long gmtOffset_sec =7 * 3600;

const int daylightOffset_sec = 0; / Tidak ada daylight saving di
Indonesia

int lastMinute = -1; / Menyimpan nilai menit terakhir
#define RELAY PIN 26

// Inisialisasi WiFi dan MQTT client
WiFiClient espClient;
PubSubClient client(espClient);

// Variabel untuk menyimpan data yang diterima

String receivedData = "";
bool newData = false;
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void parseAndSendMQTT(String data);

void reconnect();

void setup_wifi();

void callback(char *topic, byte *payload, unsigned int length);

void setup()

Serial.begin(115200);

Serial2.begin(9600);

pinMode(RELAY_PIN, OUTPUT);

digitalWrite(RELAY_PIN, HIGH);

setup_wifi();

client.setServer(mgqtt_server, mqtt_port);

client.setCallback(callback);

// Mengatur waktu NTP

configTime(gmtOffset sec, daylightOffset sec, "pool.ntp.org",
"time.nist.gov");

// Menunggu sinkronisasi waktu
struct tm timeinfo;
if (!getLocalTime(&timeinfo))

Serial.printIn("Gagal mengambil waktu");
return,;

}

// Menampilkan waktu saat ini
Serial.println(&timeinfo, "Waktu saat ini: %A, %B %d %Y
%H:%M:%S");

/I Set nilai menit awal
lastMinute = timeinfo.tm_min;

}

void loop()
{

if (!client.connected())

{

reconnect();

}

client.loop();
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if (Serial2.available())

{
String receivedData = Serial2.readStringUntil("\n");
parseAndSendMQTT(receivedData);
// Serial.println(receivedData);

}

struct tm timeinfo;
if (getLocal Time(&timeinfo))

/I Cek apakah menit sudah berubah

if (timeinfo.tm_min != lastMinute)

{
// Update lastMinute dengan nilai menit yang baru
lastMinute = timeinfo.tm min;

// Menampilkan waktu saat ini di Serial Monitor
Serial.println(&timeinfo, "Waktu saat ini: %A, %B %d %Y
%H:%M:%S");
// Menampilkan waktu saat ini di Serial Monitor
Serial.println(&timeinfo, "Waktu saat ini: %A, %B %d %Y
%H:%M:%S");
time_t now = mktime(&timeinfo);
Serial2.println(now);
Serial.print("Unix time: ");
Serial.println(now);
}
}
}

void setup_wifi()

{
delay(10);
Serial.println();
Serial.print("Connecting to ");
Serial.println(ssid);

WiFi.begin(ssid, password);

while (WiFi.status() '= WL_CONNECTED)
{
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delay(500);
Serial.print(".");

}

Serial.println("");
Serial.println("WiFi connected");
Serial.println("IP address: ");
Serial.println(WiFi.locallP());

}

void reconnect()

while (!client.connected())
{
Serial.print(" Attempting MQTT connection...");
if (client.connect("solarTracking-zxcv12345"))
{
Serial.println("connected");
client.subscribe(topic_control);

}

else

{
Serial.print("failed, rc=");
Serial.print(client.state());
Serial.println(" try again in 5 seconds");
delay(5000);

}

}
}

void parseAndSendMQTT(String data)
{
Serial.println(data);
JsonDocument doc;
DeserializationError error = deserializeJson(doc, data);

if (error)

{
Serial.print(F("deserializeJson() failed: "));
Serial.println(error.f str());
return;






}

// Extract and publish values

float voltagel = doc["voltagel"];

float voltage2 = doc["voltage2"];

float voltage3 = doc["voltage3"];

float currentl = doc["current1"];

float current2 = doc["current2"];

float current3 = doc["current3"];

float Idr1 = doc["ldr1"];

float 1dr2 = doc["1dr2"];

float 1dr3 = doc["1dr3"];

float 1dr4 = doc["1dr4"];

float humidity = doc["humidity"];

float temperature = doc["temperature"];

float derajatHorizontal = doc["derajatHorizontal"];
float derajatVertical = doc["derajatVertical"];

char payload[256];

// voltage3 dan current3 untuk topik aki

snprintf(payload, sizeof(payload), "{\"teganganAki\": %.2f,
\"arusAki\": %.2f}", voltage3, current3);

client.publish(topic_aki, payload);

Serial.println(payload);

// voltagel dan currentl untuk topik panel surya

snprintf(payload, sizeof(payload), " {\"teganganPanelSurya\":

%.2f, \"arusPanelSurya\": %.2f}", voltagel, currentl);
client.publish(topic_panel surya, payload);
Serial.println(payload);

// voltage2 dan current2 untuk topik SCC

snprintf(payload, sizeof(payload), "{\"teganganSCC\": %.2f,
\"arusSCC\": %.2f}", voltage2, current2);

client.publish(topic_scc, payload);

Serial.println(payload);

// humidity, temperature, 1dr1, 1dr2, 1dr3, 1dr4 untuk topik
intensitas
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snprintf(payload, sizeof(payload), " {\"humidity\": %.2f,
\"temperature\": %.2f, \"ldr1\": %.2f, \"1dr2\": %.2f, \"1dr3\": %.2f,
\"ldrd\": %.2f}", humidity, temperature, 1dr1, 1dr2, 1dr3, 1dr4);
client.publish(topic_sensorLain, payload);
Serial.println(payload);

// humidity, temperature, 1dr1, 1dr2, 1dr3, 1dr4 untuk topik
intensitas

snprintf(payload, sizeof(payload), " {\"derajatHorizontal\": %.2f,
\"derajatVertical\": %.2f}", derajatHorizontal, derajatVertical);

client.publish(topic_derajat, payload);

Serial.println(payload);
}

void callback(char *topic, byte *payload, unsigned int length)
{
String message;
for (unsigned int i = 0; i < length; i++)
{
message += (char)payload[i];

}

JsonDocument doc;
DeserializationError error = deserializeJson(doc, message);

if (error)

{
Serial.print(F("deserializeJson() failed: "));
Serial.println(error.f_str());
return,;

}

bool switchState = doc["switch"];
Serial.print("switch :");
Serial.println(switchState);

if (switchState)

{
digitalWrite(RELAY PIN, LOW); // Relay on (aktif low)

}

else

{






}

}

digital Write(RELAY PIN, HIGH); // Relay off (aktif low)
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