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ABSTRAK 

 

 

RANCANG BANGUN SISTEM MONITORING ARUS, DAYA DAN 

KONSUMSI ENERGI LISTRIK DARI BERBAGAI COUNTER RUANGAN DI 

BANDAR UDARA DENGAN METODE FUZZY MULTIPLE ATRIBUT 

DECISION MAKING (FMADM) BERBASIS IOT 

 

 

Oleh: 

Adelia Mega Lourenza Ramadhani 

NIT. 3011002 

 

 

 Penggunaan listrik di bandar udara setiap konsesi/tenant diterminal 

mendapat pasokan listrik dan langsung terhubung di kWh meter. Oleh karena itu 

teknisi melakukan pengecekan kWh meter untuk mengetahui besaran listrik. 

Penelitian ini berfokus pada penggunaan kWh meter di bandara untuk memantau 

penggunaan energi oleh konsumen. Penelitian ini bertujuan untuk mengembangkan 

sistem pengumpulan data penggunaan energi dan biaya penggunaan, dengan 

memanfaatkan data yang dikumpulkan dari kWh meter yang terhubung ke internet.  

 Sistem ini meliputi Power Supply, LM 2596, Sensor PZEM 004T, ESP32, 

saklar, lampu, dan stop kontak. Cara kerjanya adalah tegangan listrik 220 volt 

diturunkan menjadi 12 VDC oleh power supply, kemudian LM2596 

menurunkannya lagi menjadi 5 VDC untuk mensuplai NodeMCU ESP32. Sensor 

PZEM 004T membaca beban dan mengirimkan data ke NodeMCU ESP32. 

NodeMCU ESP32 mengolah data tersebut dan mengirimkannya ke server melalui 

internet/wifi. Data di server diolah menggunakan metode FMADM dan ditampilkan 

di interface web. User dapat memonitoring data dengan login ke webserver melalui 

jaringan internet. 

  Penelitian ini menyimpulkan bahwa sistem pemantauan kWh berbasis IoT 

dapat memberikan informasi yang akurat dan tepat waktu tentang konsumsi energi, 

Rangkaian alat dengan NodeMCU ESP32 dan sensor PZEM-004T bekerja dengan 

baik dan akurat (97,74%) sehingga layak digunakan. Kategori penggunaan listrik: 

power (rendah <50, sedang 50-100, tinggi >100), energy (rendah <50 kWh, sedang 

50-150 kWh, tinggi >150 kWh), dan biaya (rendah <150, sedang 150-200, tinggi 

>200). Penggunaan FMADM ini membantu teknisi dan konsumen memantau 

penggunaan listrik dari jarak jauh dengan tingkat akurasi lebih dari 95%. 

 

Kata kunci: Fuzzy MADM, Listrik, PZEM 004T, ESP32 
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ABSTRACT 

 

 

DESIGN OF A MONITORING SYSTEM FOR CURRENT, POWER AND 

ELECTRICAL ENERGY CONSUMPTION FROM VARIOUS ROOM COUNTERS 

AT THE AIRPORT USING FUZZY MULTIPLE ATTRIBUTE DECISION 

MAKING (FMADM) METHOD BASED ON IOT. 

 

 

By:  

Adelia Mega Lourenza Ramadhani 

NIT. 30121002 

 

 

 The use of electricity at the airport every concession / terminal tenant gets 

electricity supply and is directly connected to the kWh meter. Therefore, the 

technician checks the kWh meter to determine the amount of electricity. This 

research focuses on the use of kWh meters at airports to monitor energy use by 

consumers. This research aims to develop a system for collecting data on energy 

usage and usage costs, by utilizing data collected from kWh meters connected to 

the internet.  

 The system includes Power Supply, LM 2596, PZEM 004T Sensor, ESP32, 

switches, lights, and sockets. The way it works is that the 220 volt voltage is reduced 

to 12 VDC by the power supply, then the LM2596 reduces it again to 5 VDC to 

supply the NodeMCU ESP32. The PZEM 004T sensor reads the load and sends 

data to the NodeMCU ESP32. The NodeMCU ESP32 processes the data and sends 

it to the server via internet/wifi. The data on the server is processed using the 

FMADM method and displayed on the web interface. Users can monitor the data 

by logging into the webserver via the internet network. 

 This study concluded that the IoT-based kWh monitoring system can 

provide accurate and timely information about energy consumption, the toolkit 

with NodeMCU ESP32 and the PZEM-004T sensor works well and accurately 

(97.74%) so it is worth using. Categories of electricity consumption: power (low 

<50, moderate 50-100, high >100), energy (low<50 kWh, medium 50-150 kwh, 

high >150 kWh), and cost (low≤150, moderate 150-200, high>200). The use of 

this FMADM helps technicians and consumers monitor electricity use remotely 

with an accuracy rate of over 95%.  

Keywords: Fuzzy MADM, electricity, PZEM 004T, ESP32 
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LAMPIRAN 

 

LAMPIRAN A Standard Operational Procedure (SOP) 

 

RANCANG BANGUN SISTEM MONITORING ARUS, DAYA DAN 

KONSUMSI ENERGI LISTRIK DARI BERBAGAI COUNTER RUANGAN DI 

BANDAR UDARA DENGAN METODE FUZZY MULTIPLE ATRIBUT 

DECISION MAKING (FMADM) BERBASIS IOT 

 

Oleh : 

ADELIA MEGA LOURENZA RAMADHANI 

NIT. 30121002 

Standard Operational Procedure (SOP) dalam pengoperasian alat adalah 

panduan yang merinci mengenai langkah-langkah yang harus diikuti untuk 

menggunakan alat dengan benar dan aman. SOP ini mencakup instruksi rinci 

tentang cara menghidupkan dan mematikan alat. Dimana dengan menggunakan 

Standar Operational Procedure (SOP) yang telah dibuat bertujuan untuk menjaga 

alat Proyek Akhir terhindar dari kerusakan atau salah prosedur, setiap pengguna 

alat akan mengikuti prosedur yang sama, sehingga dapat menjamin konsistensi dan 

akurasi hasil. Para pengguna harus memahami dan mengikuti SOP ini dengan 

cermat untuk memastikan operasi yang aman, efisien, dan tepat sesuai dengan 

tujuan penggunaan alat tersebut. 

Berikut merupakan Standar Operational Procedure (SOP) untuk 

menghidupkan dan mematikan alat Proyek Akhir dengan judul “Rancang Bangun 

Sistem Monitoring Arus, Daya Dan Konsumsi Energi Listrik Dari Berbagai 

Counter Ruangan Di Bandar Udara Dengan Metode Fuzzy Multiple Atribut 

Decision Making (FMADM) Berbasis Iot” sebagai berikut: 

1. Mengoperasikan alat sesuai dengan SOP 

a. Sambungkan mockup dengan aliran listik 220 VAC dan pastikan dalam 

kondisi baik dan siap digunakan. 

b. Kemudian sambungkan output modul ESP 32 ke laptop dengan 

menggunakan kabel USB conector. Disini digunkan untuk mengecek dan 

memastikan bahwa bahwa program pada aplikasi Arduino IDE bekerja 
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dengan baik dan normal, serta siap untuk di upload ke board NodeMCU 

yang digunakan pada alat ini. 

c. Setelah itu buka aplikasi XAMPP pada laptop untuk mengaktifkan 

jaringan internet dan webserver agar bisa diakses.  

d. Akses webserver yang sudah dibuat untuk memonitoring penggunaan 

energi listrik.  

e. Lalu login dengan user dan pasword yang telah dibuat.  

f. Kemudian switc on saklar untuk menyalakan beban.  

g. Setelah beban menyala kita bisa memonitoring penggunaan daya listrk 

yang digunakan.  

2. Mematikan alat sesuai SOP 

a. Tekan OFF pada saklar untuk mematikan semua beban  

b. Pastikan pada webserver tidak ada beban yang terkoneksi 

c. Logout akun yang terhubung ke webserver  

d. Kemudian matikan sambungan listrik 220 AC yang terhubung ke 

mockup 

e. Setelah semua langkah dilakukan, maka alat sudah aman dan alat akan 

tidak bekerja 
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LAMPIRAN B SCRIPT CODE PROGRAM 

1. Program data Arduino IDE 

 #include "pzem.h" 

#include <WiFi.h> 

#include <HTTPClient.h> 

#define rx2 16 

#define tx2 17 

 

const char* ssid = "QUEEN"; 

const char* password = "pinguuuu"; 

String server = "http://202.158.40.155:9000//update_sensor.php"; 

 

float harga_per_kwh = 1444.70; 

 

float pzem004_voltage[4]; 

float pzem004_current[4]; 

float pzem004_power[4]; 

float pzem004_energy[4]; 

float pzem004_frequency[4]; 

float cost[4]; 

 

// the setup function runs once when you press reset or power the board 

void setup() { 

  Serial.begin(115200); 

  Serial2.begin(9600, SERIAL_8N2, rx2, tx2); 

  WiFi.begin(ssid, password); 

    while (WiFi.status() != WL_CONNECTED) { 

      delay(500); 

      Serial.print("."); 

    } 

  Serial.println(""); 

  Serial.print("Connected to WiFi with IP: "); 

  Serial.println(WiFi.localIP()); 

  delay(3000); 

} 

 

// the loop function runs over and over again forever 

void loop() { 

 

  read_pzem(); 

  push_data(); 

  delay(1000); 

} 

 

void push_data(){ 
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  String data = "log_data=1&voltage1=" + String(pzem004_voltage[1]) 

                + "&current1=" + String(pzem004_current[1],3) 

                + "&power1=" + String(pzem004_power[1],3) 

                + "&energy1=" + String(pzem004_energy[1],3) 

                + "&cost1=" + String(cost[1],3) 

                + "&voltage2=" + String(pzem004_voltage[2]) 

                + "&current2=" + String(pzem004_current[2],3) 

                + "&power2=" + String(pzem004_power[2],3) 

                + "&energy2=" + String(pzem004_energy[2],3) 

                + "&cost2=" + String(cost[2],3) 

                + "&voltage3=" + String(pzem004_voltage[3]) 

                + "&current3=" + String(pzem004_current[3],3) 

                + "&power3=" + String(pzem004_power[3],3) 

                + "&energy3=" + String(pzem004_energy[3],3) 

                + "&cost3=" + String(cost[3],3);   

  WiFiClient client; 

  HTTPClient http; 

  http.begin(client, server); // Replace with your server URL 

  http.addHeader("Content-Type", "application/x-www-form-urlencoded"); // 

Set content type 

 

  int httpResponseCode = http.POST(data); 

    if (httpResponseCode > 0) { 

      Serial.print("POST request response: "); 

      Serial.println(httpResponseCode); 

      String payload = http.getString(); 

      Serial.println(payload); // Optional: print server response (if any) 

    } else { 

      Serial.println("Error sending POST request"); 

    } 

  http.end(); 

   

} 

 

void read_pzem(){ 

    for(int i=1; i<=3; i++){ 

      readPZEM004(&pzem004_voltage[i], &pzem004_current[i], 

&pzem004_power[i], &pzem004_energy[i], &pzem004_frequency[i], i); 

      cost[i] = pzem004_energy[i] * (float)harga_per_kwh; 

        if(pzem004_voltage[i]<0 || 

pzem004_voltage[i]>400.0){pzem004_voltage[i]=0;} 

        if(pzem004_current[i]<0 || 

pzem004_current[i]>100.0){pzem004_current[i]=0;} 

        if(pzem004_power[i]<0 || 

pzem004_power[i]>22000.0){pzem004_power[i]=0;}



 

B-3 

 

 

       if(pzem004_energy[i]<0 || 

pzem004_energy[i]>9999.99){pzem004_energy[i]=0;} 

        if(cost[i]<0){cost[i]=0;} 

      delay(50); 

      //Serial.println("voltage"+String(i)+" = " + String(pzem004_voltage[i])); 

      //Serial.println("current"+String(i)+" = " + String(pzem004_current[i],3)); 

      //Serial.println("power"+String(i)+" = " + String(pzem004_power[i],3)); 

      //Serial.println("energy"+String(i)+" = " + String(pzem004_energy[i],3)); 

      //Serial.println("frequency"+String(i)+" = " + 

String(pzem004_frequency[i])); 

    } 

} 

 

2. Program data fuzzy MADM 

<?php 

include ('connection.php'); 

include($_SERVER["DOCUMENT_ROOT"] . '/user_pass.php'); 

require($_SERVER["DOCUMENT_ROOT"] . '/login_cek.php'); 

  if($_SESSION["who_login"] != $Username[0]){ 

    header("location: http://" . $_SERVER["SERVER_NAME"] . 

"/login_page.php"); 

  } 

?> 

<!doctype html> 

<html lang="en"> 

  <head> 

    <!-- Required meta tags --> 

    <meta charset="utf-8"> 

    <meta name="viewport" content="width=device-width, initial-scale=1, 

shrink-to-fit=yes"> 

 

    <script src="js/jquery-1.11.1.min.js"></script> 

    <script src="js/jquery.min.js"></script> 

    <script src="js/bootstrap.min.js"></script> 

    <script src="js/popper.min.js"></script> 

 

    <!-- Bootstrap CSS --> 

    <link rel="stylesheet" href="/css/bootstrap.min.css"> 

    <link rel="stylesheet" href="/css/style.css"> 

 

  </head> 

  <body onload="updateVal()" style="display: flex; align-items: center; justify-

content: center; width: 100%; height: 1000px; position: relative;"
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  <h1 class="title_page"> SYSTEM MONITORING 

 

    <a href="/logout.php"> 

    <button type="button" class="btn-close"></button> 

    </a> 

 

  </h1> 

 

    <div class="navbar"> 

 

    <nav style="position: absolute; left: 120px;"> 

      <a href="/index.php" class="navbar_link" style="color: white;" 

>MONITOR</a> 

    </nav> 

    <nav style="position: absolute; right: 430px;"> 

      <a href="/fuzzy.php" class="navbar_link" style="color: 

blue;">FUZZY</a> 

    </nav> 

    <nav style="color: white; position: absolute; right: 120px;"> 

      <a href="/log.php" class="navbar_link">LOG</a> 

    </nav> 

 

    </div> 

 

    <div class="main_frame_index" style="align-items: start;"> 

 

      <table class="table table-bordered" style="text-align: center;"> 

        <thead class="thead-dark"> 

          <tr> 

            <th scope="col">USER</th> 

            <th scope="col">Bobot Daya</th> 

            <th scope="col">Bobot Energy</th> 

            <th scope="col">Bobot Biaya</th> 

          </tr> 

        </thead> 

        <tbody> 

          <tr> 

            <th scope="row">User 1</th> 

            <td id="user1_bobot_daya_value"></td> 

            <td id="user1_bobot_energy_value"></td> 

            <td id="user1_bobot_biaya_value"></td> 

          </tr> 

          <tr> 

            <th scope="row">User 2</th>
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            <td id="user2_bobot_daya_value"></td> 

            <td id="user2_bobot_energy_value"></td> 

            <td id="user2_bobot_biaya_value"></td> 

          </tr> 

          <tr> 

            <th scope="row">User 3</th> 

            <td id="user3_bobot_daya_value"></td> 

            <td id="user3_bobot_energy_value"></td> 

            <td id="user3_bobot_biaya_value"></td> 

          </tr> 

        </tbody> 

      </table> 

 

      <table class="table table-bordered" style="text-align: center; position: 

absolute; top: 200px;"> 

        <thead class="thead-dark"> 

          <tr> 

            <th scope="col">USER</th> 

            <th scope="col">Fuzifikasi Daya</th> 

            <th scope="col">Fuzifikasi Energy</th> 

            <th scope="col">Fuzifikasi Biaya</th> 

          </tr> 

        </thead> 

        <tbody> 

          <tr> 

            <th scope="row">User 1</th> 

            <td id="user1_fuzifikasi_daya_value"></td> 

            <td id="user1_fuzifikasi_energy_value"></td> 

            <td id="user1_fuzifikasi_biaya_value"></td> 

          </tr> 

          <tr> 

            <th scope="row">User 2</th> 

            <td id="user2_fuzifikasi_daya_value"></td> 

            <td id="user2_fuzifikasi_energy_value"></td> 

            <td id="user2_fuzifikasi_biaya_value"></td> 

          </tr> 

          <tr> 

            <th scope="row">User 3</th> 

            <td id="user3_fuzifikasi_daya_value"></td> 

            <td id="user3_fuzifikasi_energy_value"></td> 

            <td id="user3_fuzifikasi_biaya_value"></td> 

          </tr> 

        </tbody> 

      </table> 
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    </div> 

   

  <input type="hidden" id="user1_voltage_value" value="0"> 

  <input type="hidden" id="user1_current_value" value="0"> 

  <input type="hidden" id="user1_power_value" value="0"> 

  <input type="hidden" id="user1_energy_value" value="0"> 

  <input type="hidden" id="user1_cost_value" value="0"> 

  <input type="hidden" id="user1_bobot_daya_value" value="0"> 

  <input type="hidden" id="user1_bobot_energy_value" value="0"> 

  <input type="hidden" id="user1_bobot_biaya_value" value="0"> 

 

  <input type="hidden" id="user2_voltage_value" value="0"> 

  <input type="hidden" id="user2_current_value" value="0"> 

  <input type="hidden" id="user2_power_value" value="0"> 

  <input type="hidden" id="user2_energy_value" value="0"> 

  <input type="hidden" id="user2_cost_value" value="0"> 

 

  <input type="hidden" id="user3_voltage_value" value="0"> 

  <input type="hidden" id="user3_current_value" value="0"> 

  <input type="hidden" id="user3_power_value" value="0"> 

  <input type="hidden" id="user3_energy_value" value="0"> 

  <input type="hidden" id="user3_cost_value" value="0"> 

 

  <div id="script_rx"></div> 

 

  <script> 

 

      // fetch data from database..   

      function updateVal(){   

        var data = {  

          "get_sensor_fuzzy" : 1, 

        }; 

          $.ajax({   

            url : "/update_sensor.php",   

            type : "POST", 

            data : data, 

            success:function(data){   

                $("#script_rx").html(data);   

              }   

          });   

         

        var Input = 

parseFloat(document.getElementById("user1_energy_value").value); 

        var fuzifikasi = fuzzify_energy(Input); 

        var defuzifikasi = defuzzify_energy(fuzifikasi);
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        var classification = classify(fuzifikasi); 

        document.getElementById("user1_bobot_energy_value").innerHTML = 

defuzifikasi.toFixed(2); 

        document.getElementById("user1_fuzifikasi_energy_value").innerHTML 

= classification; 

 

        Input = 

parseFloat(document.getElementById("user1_power_value").value); 

        fuzifikasi = fuzzify_power(Input); 

        defuzifikasi = defuzzify_power(fuzifikasi); 

        classification = classify(fuzifikasi); 

        document.getElementById("user1_bobot_daya_value").innerHTML = 

defuzifikasi.toFixed(2); 

        document.getElementById("user1_fuzifikasi_daya_value").innerHTML = 

classification; 

 

        Input = parseFloat(document.getElementById("user1_cost_value").value); 

        fuzifikasi = fuzzify_cost(Input); 

        defuzifikasi = defuzzify_cost(fuzifikasi); 

        classification = classify(fuzifikasi); 

        document.getElementById("user1_bobot_biaya_value").innerHTML = 

defuzifikasi.toFixed(2); 

        document.getElementById("user1_fuzifikasi_biaya_value").innerHTML 

= classification; 

 

        Input = 

parseFloat(document.getElementById("user2_energy_value").value); 

        fuzifikasi = fuzzify_energy(Input); 

        defuzifikasi = defuzzify_energy(fuzifikasi); 

        classification = classify(fuzifikasi); 

        document.getElementById("user2_bobot_energy_value").innerHTML = 

defuzifikasi.toFixed(2); 

        document.getElementById("user2_fuzifikasi_energy_value").innerHTML 

= classification; 

        Input = 

parseFloat(document.getElementById("user2_power_value").value); 

        fuzifikasi = fuzzify_power(Input); 

        defuzifikasi = defuzzify_power(fuzifikasi); 

        classification = classify(fuzifikasi); 

        document.getElementById("user2_bobot_daya_value").innerHTML = 

defuzifikasi.toFixed(2);
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        document.getElementById("user2_fuzifikasi_daya_value").innerHTML = 

classification; 

 

        Input = parseFloat(document.getElementById("user2_cost_value").value); 

        fuzifikasi = fuzzify_cost(Input); 

        defuzifikasi = defuzzify_cost(fuzifikasi); 

        classification = classify(fuzifikasi); 

        document.getElementById("user2_bobot_biaya_value").innerHTML = 

defuzifikasi.toFixed(2); 

        document.getElementById("user2_fuzifikasi_biaya_value").innerHTML 

= classification; 

        Input = 

parseFloat(document.getElementById("user3_energy_value").value); 

        fuzifikasi = fuzzify_energy(Input); 

        defuzifikasi = defuzzify_energy(fuzifikasi); 

        classification = classify(fuzifikasi); 

        document.getElementById("user3_bobot_energy_value").innerHTML = 

defuzifikasi.toFixed(2); 

        document.getElementById("user3_fuzifikasi_energy_value").innerHTML 

= classification; 

        Input = 

parseFloat(document.getElementById("user3_power_value").value); 

        fuzifikasi = fuzzify_power(Input); 

        defuzifikasi = defuzzify_power(fuzifikasi); 

        classification = classify(fuzifikasi); 

        document.getElementById("user3_bobot_daya_value").innerHTML = 

defuzifikasi.toFixed(2); 

        document.getElementById("user3_fuzifikasi_daya_value").innerHTML = 

classification; 

        Input = parseFloat(document.getElementById("user3_cost_value").value); 

        fuzifikasi = fuzzify_cost(Input); 

        defuzifikasi = defuzzify_cost(fuzifikasi);
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        classification = classify(fuzifikasi); 

        document.getElementById("user3_bobot_biaya_value").innerHTML = 

defuzifikasi.toFixed(2); 

        document.getElementById("user3_fuzifikasi_biaya_value").innerHTML 

= classification; 

         

      }   

 

       setInterval(updateVal, 1000); 

 

  </script> 

 

  <script> 

 

    var a_power = 50; 

    var b_power = 100; 

    var c_power = 200; 

 

    var a_energy = 0.50; 

    var b_energy = 0.150; 

    var c_energy = 0.300; 

 

    var a_cost = 150; 

    var b_cost = 200; 

    var c_cost = 250; 

 

    // Define Sugeno outputs for each rule 

    const lowOutputPower = 1; 

    const mediumOutputPower = 2; 

    const highOutputPower = 3; 

 

    const lowOutputEnergy = 1; 

    const mediumOutputEnergy = 2; 

    const highOutputEnergy = 3; 

 

    const lowOutputCost = 1; 

    const mediumOutputCost = 2; 

    const highOutputCost = 3; 

 

    // Define membership functions for energy 

    function lowEnergy(x) { 

        if (x <= a_energy) { 

            return 1;
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        } else if (x > a_energy && x < b_energy) { 

            return (b_energy - x) / (b_energy-a_energy); 

        } else { 

            return 0; 

        } 

    } 

 

    function mediumEnergy(x) { 

        if (x >= a_energy && x < b_energy) { 

            return (x - a_energy) / (b_energy-a_energy); 

        } else if (x >= b_energy && x < c_energy) { 

            return (c_energy-x) / (c_energy-b_energy); 

        } else { 

            return 0; 

        } 

    } 

 

    function highEnergy(x) { 

        if (x >= b_energy && x < c_energy) { 

            return (x - b_energy) / (c_energy-b_energy); 

        } else if (x >= c_energy) { 

            return 1; 

        } else { 

            return 0; 

        } 

    } 

 

    // Define membership functions for power 

    function lowPower(x) { 

        if (x <= a_power) { 

            return 1; 

        } else if (x > a_power && x < b_power) { 

            return (b_power - x) / (b_power-a_power); 

        } else { 

            return 0; 

        } 

    } 

 

    function mediumPower(x) { 

        if (x >= a_power && x < b_power) { 

            return (x - a_power) / (b_power-a_power); 

        } else if (x >= b_power && x < c_power) { 

            return (c_power-x) / (c_power-b_power); 

        } else { 

            return 0;
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        } 

    } 

 

    function highPower(x) { 

        if (x >= b_power && x < c_power) { 

            return (x - b_power) / (c_power-b_power); 

        } else if (x >= c_power) { 

            return 1; 

        } else { 

            return 0; 

        } 

    } 

 

        // Define membership functions for power 

    function lowCost(x) { 

        if (x <= a_cost) { 

            return 1; 

        } else if (x > a_cost && x < b_cost) { 

            return (b_cost - x) / (b_cost-a_cost); 

        } else { 

            return 0; 

        } 

    } 

 

    function mediumCost(x) { 

        if (x >= a_cost && x < b_cost) { 

            return (x - a_cost) / (b_cost-a_cost); 

        } else if (x >= b_cost && x < c_cost) { 

            return (c_cost-x) / (c_cost-b_cost); 

        } else { 

            return 0; 

        } 

    } 

 

    function highCost(x) { 

        if (x >= b_cost && x < c_cost) { 

            return (x - b_cost) / (c-b_cost); 

        } else if (x >= c_cost) { 

            return 1; 

        } else { 

            return 0; 

        } 

    } 

 

    // Function to classify the fuzzy membership
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    function classify(memberships) { 

        const { low, medium, high } = memberships; 

        if (low >= medium && low >= high) { 

            return "rendah = " + low.toFixed(2); 

        } else if (medium >= low && medium >= high) { 

            return "sedang = " + medium.toFixed(2); 

        } else { 

            return "tinggi = " + high.toFixed(2); 

        } 

    } 

 

    // Function to fuzzify the input 

    function fuzzify_energy(energy) { 

        return { 

            low: lowEnergy(energy), 

            medium: mediumEnergy(energy), 

            high: highEnergy(energy) 

        }; 

    } 

 

    // Function to fuzzify the input 

    function fuzzify_power(power) { 

        return { 

            low: lowPower(power), 

            medium: mediumPower(power), 

            high: highPower(power) 

        }; 

    } 

 

    // Function to fuzzify the input 

    function fuzzify_cost(cost) { 

        return { 

            low: lowCost(cost), 

            medium: mediumCost(cost), 

            high: highCost(cost) 

        }; 

    } 

 

    // Function to defuzzify the results 

    function defuzzify_energy(memberships) { 

        // Extract membership values 

        const { low, medium, high } = memberships; 

         

        // Calculate the weighted sum of the rule outputs



 

B-12 

 

 

        const weightedSum = (low * lowOutputEnergy) + (medium * 

mediumOutputEnergy) + (high * highOutputEnergy); 

        const sumOfWeights = low + medium + high; 

         

        // Defuzzify (weighted average) 

        if (sumOfWeights === 0) { 

            return 0; 

        } else { 

            return weightedSum / sumOfWeights; 

        } 

    } 

 

    // Function to defuzzify the results 

    function defuzzify_power(memberships) { 

        // Extract membership values 

        const { low, medium, high } = memberships; 

         

        // Calculate the weighted sum of the rule outputs 

        const weightedSum = (low * lowOutputPower) + (medium * 

mediumOutputPower) + (high * highOutputPower); 

        const sumOfWeights = low + medium + high; 

        

        // Defuzzify (weighted average) 

        if (sumOfWeights === 0) { 

            return 0; 

        } else { 

            return weightedSum / sumOfWeights; 

        } 

    } 

    // Function to defuzzify the results 

    function defuzzify_cost(memberships) { 

        // Extract membership values 

        const { low, medium, high } = memberships; 

         

        // Calculate the weighted sum of the rule outputs 

        const weightedSum = (low * lowOutputCost) + (medium * 

mediumOutputCost) + (high * highOutputCost); 

        const sumOfWeights = low + medium + high; 

         

        // Defuzzify (weighted average) 

        if (sumOfWeights === 0) { 

            return 0; 

        } else { 

            return weightedSum / sumOfWeights; 

        }
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    } 

 

    // Function to interpret fuzzy output qualitatively 

    function interpretOutput(output) { 

        if (output < 30) { 

            return "rendah"; 

        } else if (output < 70) { 

            return "sedang"; 

        } else { 

            return "tinggi"; 

        } 

    } 

 

  </script> 

 

  </body> 

 

</html> 

 

3. Program data Index.Php 

<?php 

include ('connection.php'); 

include($_SERVER["DOCUMENT_ROOT"] . '/user_pass.php'); 

require($_SERVER["DOCUMENT_ROOT"] . '/login_cek.php'); 

  if($_SESSION["who_login"] != $Username[0]){ 

    header("location: http://" . $_SERVER["SERVER_NAME"] . 

"/login_page.php"); 

  } 

?> 

<!doctype html> 

<html lang="en"> 

  <head> 

    <!-- Required meta tags --> 

    <meta charset="utf-8"> 

    <meta name="viewport" content="width=device-width, initial-scale=1, 

shrink-to-fit=yes"> 

 

    <script src="js/jquery-1.11.1.min.js"></script> 

    <script src="js/jquery.min.js"></script> 

    <script src="js/bootstrap.min.js"></script> 

    <script src="js/popper.min.js"></script> 

 

    <!-- Bootstrap CSS --> 

    <link rel="stylesheet" href="/css/bootstrap.min.css">
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    <link rel="stylesheet" href="/css/style.css"> 

 

  </head> 

 

  <body onload="updateVal()" style="display: flex; align-items: center; justify-

content: center; width: 100%; height: 1000px; position: relative;"> 

 

  <h1 class="title_page"> SYSTEM MONITORING 

 

    <a href="/logout.php"> 

    <button type="button" class="btn-close"></button> 

    </a> 

 

  </h1> 

 

    <div class="navbar"> 

 

    <nav style="position: absolute; left: 120px;"> 

      <a href="/index.php" class="navbar_link" style="color: blue;" 

>MONITOR</a> 

    </nav> 

    <nav style="color: white; position: absolute; right: 430px;"> 

      <a href="/fuzzy.php" class="navbar_link">FUZZY</a> 

    </nav> 

    <nav style="color: white; position: absolute; right: 120px;"> 

      <a href="/log.php" class="navbar_link">LOG</a> 

    </nav> 

 

    </div> 

 

    <div class="main_frame_index"> 

         

      <div class="user1-frame"> 

        <div class="user-text">USER 1</div> 

 

        <div class="user-voltage-frame"> 

          <div class="user-voltage-title"> 

            VOLTAGE (V) 

          </div> 

          <div class="user-voltage-text" id="user1_voltage_value">0</div> 

        </div> 

 

        <div class="user-current-frame"> 

          <div class="user-current-title"> 

            CURRENT (A)
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          </div> 

          <div class="user-current-text" id="user1_current_value">0</div> 

        </div> 

 

        <div class="user-power-frame"> 

          <div class="user-power-title"> 

            POWER (W) 

          </div> 

          <div class="user-power-text" id="user1_power_value">0</div> 

        </div> 

 

        <div class="user-energy-frame"> 

          <div class="user-energy-title"> 

            ENERGY (Kwh) 

          </div> 

          <div class="user-energy-text" id="user1_energy_value">0</div> 

        </div> 

 

        <div class="user-cost-frame"> 

          <div class="user-cost-title"> 

            COST (Rp) 

          </div> 

          <div class="user-cost-text" id="user1_cost_value">0</div> 

        </div> 

 

      </div> 

 

      <div class="user2-frame"> 

        <div class="user-text">USER 2</div> 

 

        <div class="user-voltage-frame"> 

          <div class="user-voltage-title"> 

            VOLTAGE (V) 

          </div> 

          <div class="user-voltage-text" id="user2_voltage_value">0</div> 

        </div> 

 

        <div class="user-current-frame"> 

          <div class="user-current-title"> 

            CURRENT (A) 

          </div> 

          <div class="user-current-text" id="user2_current_value">0</div> 

        </div> 

 

        <div class="user-power-frame">
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          <div class="user-power-title"> 

            POWER (W) 

          </div> 

          <div class="user-power-text" id="user2_power_value">0</div> 

        </div> 

 

        <div class="user-energy-frame"> 

          <div class="user-energy-title"> 

            ENERGY (Kwh) 

          </div> 

          <div class="user-energy-text" id="user2_energy_value">0</div> 

        </div> 

 

        <div class="user-cost-frame"> 

          <div class="user-cost-title"> 

            COST (Rp) 

          </div> 

          <div class="user-cost-text" id="user2_cost_value">0</div> 

        </div> 

 

      </div> 

 

      <div class="user3-frame"> 

        <div class="user-text">USER 3</div> 

 

        <div class="user-voltage-frame"> 

          <div class="user-voltage-title"> 

            VOLTAGE (V) 

          </div> 

          <div class="user-voltage-text" id="user3_voltage_value">0</div> 

        </div> 

 

        <div class="user-current-frame"> 

          <div class="user-current-title"> 

            CURRENT (A) 

          </div> 

          <div class="user-current-text" id="user3_current_value">0</div> 

        </div> 

 

        <div class="user-power-frame"> 

          <div class="user-power-title"> 

            POWER (W) 

          </div> 

          <div class="user-power-text" id="user3_power_value">0</div> 

        </div>



 

B-17 

 

 

 

        <div class="user-energy-frame"> 

          <div class="user-energy-title"> 

            ENERGY (Kwh) 

          </div> 

          <div class="user-energy-text" id="user3_energy_value">0</div> 

        </div> 

 

        <div class="user-cost-frame"> 

          <div class="user-cost-title"> 

            COST (Rp) 

          </div> 

          <div class="user-cost-text" id="user3_cost_value">0</div> 

        </div> 

 

      </div> 

 

    </div> 

 

  <div id="script_rx"></div> 

 

  <script> 

 

      // fetch data from database..   

      function updateVal(){   

        var data = {  

          "get_sensor" : 1, 

        }; 

          $.ajax({   

            url : "/update_sensor.php",   

            type : "POST", 

            data : data, 

            success:function(data){   

                $("#script_rx").html(data);   

              }   

          });   

 

      }   

 

       setInterval(updateVal, 1000); 

 

  </script> 

 

 

  </body>
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</html> 

 

4. Program data Index_user.php 

<?php 

include ('connection.php'); 

include($_SERVER["DOCUMENT_ROOT"] . '/user_pass.php'); 

require($_SERVER["DOCUMENT_ROOT"] . '/login_cek.php'); 

  if($_SESSION["who_login"] == $Username[0]){ 

    header("location: http://" . $_SERVER["SERVER_NAME"] . 

"/login_page.php"); 

  } 

?> 

<!doctype html> 

<html lang="en"> 

  <head> 

    <!-- Required meta tags --> 

    <meta charset="utf-8"> 

    <meta name="viewport" content="width=device-width, initial-scale=1, 

shrink-to-fit=yes"> 

 

    <script src="js/jquery-1.11.1.min.js"></script> 

    <script src="js/jquery.min.js"></script> 

    <script src="js/bootstrap.min.js"></script> 

    <script src="js/popper.min.js"></script> 

 

    <!-- Bootstrap CSS --> 

    <link rel="stylesheet" href="/css/bootstrap.min.css"> 

    <link rel="stylesheet" href="/css/style.css"> 

 

  </head> 

 

  <body onload="updateVal()" style="display: flex; align-items: center; justify-

content: center; width: 100%; height: 1000px; position: relative;"> 

 

  <h1 class="title_page"> SYSTEM MONITORING 

 

    <a href="/logout.php"> 

    <button type="button" class="btn-close"></button> 

    </a> 

 

  </h1> 

 

    <div class="navbar">



 

B-19 

 

 

 

    <nav style="position: absolute; left: 160px;"> 

      <a href="/index_user.php" class="navbar_link" style="color: blue;" 

>MONITOR</a> 

    </nav> 

    <nav style="color: white; position: absolute; right: 160px;"> 

      <a href="/log_user.php" class="navbar_link">LOG</a> 

    </nav> 

 

    </div> 

 

    <div class="main_frame_index"> 

         

      <div class="user1-frame"> 

        <div class="user-text" id="user_text"></div> 

 

        <div class="user-voltage-frame"> 

          <div class="user-voltage-title"> 

            VOLTAGE (V) 

          </div> 

          <div class="user-voltage-text" id="user_voltage_value">0</div> 

        </div> 

 

        <div class="user-current-frame"> 

          <div class="user-current-title"> 

            CURRENT (A) 

          </div> 

          <div class="user-current-text" id="user_current_value">0</div> 

        </div> 

 

        <div class="user-power-frame"> 

          <div class="user-power-title"> 

            POWER (W) 

          </div> 

          <div class="user-power-text" id="user_power_value">0</div> 

        </div> 

 

        <div class="user-energy-frame"> 

          <div class="user-energy-title"> 

            ENERGY (Kwh) 

          </div> 

          <div class="user-energy-text" id="user_energy_value">0</div> 

        </div> 

 

        <div class="user-cost-frame">
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          <div class="user-cost-title"> 

            COST (Rp) 

          </div> 

          <div class="user-cost-text" id="user_cost_value">0</div> 

        </div> 

 

      </div> 

 

    </div> 

 

  <div id="script_rx"></div> 

 

  <script> 

 

      // fetch data from database..   

      function updateVal(){   

        var data = {  

          "get_sensor" : 1, 

        }; 

          $.ajax({   

            url : "/update_sensor.php",   

            type : "POST", 

            data : data, 

            success:function(data){   

                $("#script_rx").html(data);   

              }   

          });   

         

      }   

 

       setInterval(updateVal, 1000); 

 

  </script> 

 

  </body> 

 

</html> 

 

5. Program data update sensor php  

<?php 

require_once($_SERVER["DOCUMENT_ROOT"] . '/connection.php'); 

include($_SERVER["DOCUMENT_ROOT"] . '/user_pass.php'); 

 

if($_SERVER["REQUEST_METHOD"] == "POST") {
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    if(!empty($_POST['get_sensor'])){ 

        if($_COOKIE["who_login"]==$Username[0] || 

$_COOKIE["who_login"]==$Username[1]){ 

          $query = 'SELECT * FROM user1_sensor_value ORDER BY id DESC 

LIMIT 1 '; 

          $result = $con->query($query); 

              if($result->num_rows>0){ 

                  while($row = $result->fetch_assoc()){ 

                      if($_COOKIE["who_login"]==$Username[0]){ 

                        echo '<script> 

document.getElementById("user1_voltage_value").innerHTML = "' . 

$row['voltage'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user1_current_value").innerHTML = "' . 

$row['current'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user1_power_value").innerHTML = "' . 

$row['power'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user1_energy_value").innerHTML = "' . 

$row['energy'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user1_cost_value").innerHTML = "' . $row['cost'] 

. '"; </script>'; 

                      }else{ 

                        echo '<script> 

document.getElementById("user_voltage_value").innerHTML = "' . 

$row['voltage'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_current_value").innerHTML = "' . 

$row['current'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_power_value").innerHTML = "' . 

$row['power'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_energy_value").innerHTML = "' . 

$row['energy'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_cost_value").innerHTML = "' . $row['cost'] . 

'"; </script>'; 

                        echo '<script> 

document.getElementById("user_text").innerHTML = "USER 1"; </script>'; 

                      } 

                  } 

              }
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        } 

       

        if($_COOKIE["who_login"]==$Username[0] || 

$_COOKIE["who_login"]==$Username[2]){ 

          $query = 'SELECT * FROM user2_sensor_value ORDER BY id DESC 

LIMIT 1 '; 

          $result = $con->query($query); 

              if($result->num_rows>0){ 

                  while($row = $result->fetch_assoc()){ 

                      if($_COOKIE["who_login"]==$Username[0]){ 

                        echo '<script> 

document.getElementById("user2_voltage_value").innerHTML = "' . 

$row['voltage'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user2_current_value").innerHTML = "' . 

$row['current'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user2_power_value").innerHTML = "' . 

$row['power'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user2_energy_value").innerHTML = "' . 

$row['energy'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user2_cost_value").innerHTML = "' . $row['cost'] 

. '"; </script>'; 

                      }else{ 

                        echo '<script> 

document.getElementById("user_voltage_value").innerHTML = "' . 

$row['voltage'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_current_value").innerHTML = "' . 

$row['current'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_power_value").innerHTML = "' . 

$row['power'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_energy_value").innerHTML = "' . 

$row['energy'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_cost_value").innerHTML = "' . $row['cost'] . 

'"; </script>'; 

                        echo '<script> 

document.getElementById("user_text").innerHTML = "USER 2"; </script>'; 

                      } 

                  }
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              } 

        } 

 

        if($_COOKIE["who_login"]==$Username[0] || 

$_COOKIE["who_login"]==$Username[3]){ 

          $query = 'SELECT * FROM user3_sensor_value ORDER BY id DESC 

LIMIT 1 '; 

          $result = $con->query($query); 

              if($result->num_rows>0){ 

                  while($row = $result->fetch_assoc()){ 

                      if($_COOKIE["who_login"]==$Username[0]){ 

                        echo '<script> 

document.getElementById("user3_voltage_value").innerHTML = "' . 

$row['voltage'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user3_current_value").innerHTML = "' . 

$row['current'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user3_power_value").innerHTML = "' . 

$row['power'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user3_energy_value").innerHTML = "' . 

$row['energy'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user3_cost_value").innerHTML = "' . $row['cost'] 

. '"; </script>'; 

                      }else{ 

                        echo '<script> 

document.getElementById("user_voltage_value").innerHTML = "' . 

$row['voltage'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_current_value").innerHTML = "' . 

$row['current'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_power_value").innerHTML = "' . 

$row['power'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_energy_value").innerHTML = "' . 

$row['energy'] . '"; </script>'; 

                        echo '<script> 

document.getElementById("user_cost_value").innerHTML = "' . $row['cost'] . 

'"; </script>'; 

                        echo '<script> 

document.getElementById("user_text").innerHTML = "USER 3"; </script>'; 

                      }
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                  } 

              } 

        } 

    } 

 

    if(!empty($_POST['get_sensor_fuzzy'])){ 

      if($_COOKIE["who_login"]==$Username[0] || 

$_COOKIE["who_login"]==$Username[1]){ 

        $query = 'SELECT * FROM user1_sensor_value ORDER BY id DESC 

LIMIT 1 '; 

        $result = $con->query($query); 

            if($result->num_rows>0){ 

                while($row = $result->fetch_assoc()){ 

                    if($_COOKIE["who_login"]==$Username[0]){ 

                      echo '<script> 

document.getElementById("user1_voltage_value").value = "' . $row['voltage'] . 

'"; </script>'; 

                      echo '<script> 

document.getElementById("user1_current_value").value = "' . $row['current'] . 

'"; </script>'; 

                      echo '<script> 

document.getElementById("user1_power_value").value = "' . $row['power'] . 

'"; </script>'; 

                      echo '<script> 

document.getElementById("user1_energy_value").value = "' . $row['energy'] . 

'"; </script>'; 

                      echo '<script> 

document.getElementById("user1_cost_value").value = "' . $row['cost'] . '"; 

</script>'; 

                    } 

                } 

            } 

      } 

     

      if($_COOKIE["who_login"]==$Username[0] || 

$_COOKIE["who_login"]==$Username[2]){ 

        $query = 'SELECT * FROM user2_sensor_value ORDER BY id DESC 

LIMIT 1 '; 

        $result = $con->query($query); 

            if($result->num_rows>0){ 

                while($row = $result->fetch_assoc()){ 

                    if($_COOKIE["who_login"]==$Username[0]){ 

                      echo '<script> 

document.getElementById("user2_voltage_value").value = "' . $row['voltage'] . 

'"; </script>';
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                      echo '<script> 

document.getElementById("user2_current_value").value = "' . $row['current'] . 

'"; </script>'; 

                      echo '<script> 

document.getElementById("user2_power_value").value = "' . $row['power'] . 

'"; </script>'; 

                      echo '<script> 

document.getElementById("user2_energy_value").value = "' . $row['energy'] . 

'"; </script>'; 

                      echo '<script> 

document.getElementById("user2_cost_value").value = "' . $row['cost'] . '"; 

</script>'; 

                    } 

                } 

            } 

      } 

 

      if($_COOKIE["who_login"]==$Username[0] || 

$_COOKIE["who_login"]==$Username[3]){ 

        $query = 'SELECT * FROM user3_sensor_value ORDER BY id DESC 

LIMIT 1 '; 

        $result = $con->query($query); 

            if($result->num_rows>0){ 

                while($row = $result->fetch_assoc()){ 

                    if($_COOKIE["who_login"]==$Username[0]){ 

                      echo '<script> 

document.getElementById("user3_voltage_value").value = "' . $row['voltage'] . 

'"; </script>'; 

                      echo '<script> 

document.getElementById("user3_current_value").value = "' . $row['current'] . 

'"; </script>'; 

                      echo '<script> 

document.getElementById("user3_power_value").value = "' . $row['power'] . 

'"; </script>'; 

                      echo '<script> 

document.getElementById("user3_energy_value").value = "' . $row['energy'] . 

'"; </script>'; 

                      echo '<script> 

document.getElementById("user3_cost_value").value = "' . $row['cost'] . '"; 

</script>'; 

                    } 

                } 

            } 

      } 

  }
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    if (!empty($_POST['get_log'])){ 

          $user_num = $_COOKIE["log_view_status"]; 

          $query = 'SELECT MAX(id) AS max_id FROM 

user'.$user_num.'_sensor_value'; 

          $result = mysqli_query($con, $query); 

          $row = mysqli_fetch_assoc($result); 

          $max_num = $row['max_id']; 

          $query = 'SELECT * FROM user'.$user_num.'_sensor_value ORDER 

BY id DESC LIMIT 18'; 

          $result = $con->query($query); 

              if($result->num_rows>0){ 

                echo "<script> document.getElementById('table_data').innerHTML 

= '"; 

                  while ($row = mysqli_fetch_assoc($result)) { 

                    $num = $max_num - $row['id'] + 1; 

                    echo "<tr>\ 

                    <th>".$num."</th>\ 

                    <td>".$row['voltage']."</td>\ 

                    <td>".$row['current']."</td>\ 

                    <td>".$row['power']."</td>\ 

                    <td>".$row['energy']."</td>\ 

                    <td>".$row['cost']."</td>\ 

                    <td>".$row['waktu']."</td>\ 

                    </tr>"; 

                  } 

                echo "';</script>"; 

              } 

    } 

 

    if (!empty($_POST['log_data'])){ 

      date_default_timezone_set('Asia/Jakarta'); 

      $current_time = date("H:i:s d-m-Y"); // Format: YYYY-MM-DD HH:MM 

      $query = "INSERT INTO `user1_sensor_value`(`voltage`, `current`, 

`power`, `energy`, `cost`, `waktu`) VALUES 

('".$_POST['voltage1']."','".$_POST['current1']."','".$_POST['power1']."','".$_P

OST['energy1']."','".$_POST['cost1']."','".$current_time."')"; 

      $con->query($query); 

      $query = "INSERT INTO `user2_sensor_value`(`voltage`, `current`, 

`power`, `energy`, `cost`, `waktu`) VALUES 

('".$_POST['voltage2']."','".$_POST['current2']."','".$_POST['power2']."','".$_P

OST['energy2']."','".$_POST['cost2']."','".$current_time."')"; 

      $con->query($query); 

      $query = "INSERT INTO `user3_sensor_value`(`voltage`, `current`, 

`power`, `energy`, `cost`, `waktu`) VALUES 
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('".$_POST['voltage3']."','".$_POST['current3']."','".$_POST['power3']."','".$_P

OST['energy3']."','".$_POST['cost3']."','".$current_time."')"; 

      $con->query($query); 

    } 

 

} 

 

$con->close(); 

 

?> 

 

6. Program data User pass.php 

<?php 

  $Username = array('admin', 'user1', 'user2', 'user3'); 

  $Password = array('pass', 'pass1', 'pass2', 'pass3'); 

?  
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LAMPIRAN C Daftar Riwayat Hidup 

 

DAFTAR RIWAYAT HIDUP 

 

ADELIA MEGA LOURENZA RAMADHANI, 

lahir di Bojonegoro pada tanggal 01 November 2003, 

putri kedua dari tiga bersaudara, dari pasangan Bapak 

Akhmad Abu Tholib dan Ibu Sunik Yulia Dewi. 

Mempunyai dua saudara kandung kakak Bintang 

Agung Prabowo dan adik Guntur Aditya Putra 

Pamungkas. Beragama Islam. Bertempat tinggal di 

Dsn. Setro Ds. Ngranggonanyar,  RT. 006/ RW. 002 

Kecamatan Kepohbaru, Kabupaten  Bojonegoro, 

Jawa Timur. Dengan pendidikan formal yang  

pernah diikuti sebagai berikut :  

1. MI Darul Ulum Ngranggonanyar (lulus pada tahun 2015)  

2. SMP Negeri 2 Kepohbaru (lulus pada tahun 2018)  

3. SMA Negeri Model Terpadu Bojonegoro (lulus pada tahun 2021)  

Pada bulan September 2021 diterima sebagai Taruna di Politeknik 

Penerbangan Surabaya Program Studi D3 Teknik Listrik Bandara angkatan XVI A. 

Melaksanakan On The Job Training (OJT) 1 di Bandar Udara Haluoleo Kendari 

mulai dari 08 Mei 2021 sampai dengan 13 September 2021 dan Bandar Udara 

Internasional I Gusti Ngurah Rai 2 Oktober 2023 sampai dengan 29 Februari 2024. 

Telah melaksanakan Proyek Akhir sebagai syarat kelulusan dalam Pendidikan di 

Politeknik Penerbangan Surabaya. 

 

 

 

 

 


