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ABSTRAK 

 

RANCANG BANGUN ALAT PENDETEKSI SINYAL RADIO FREKUENSI 

PADA HANDPHONE DI POLITEKNIK PENERBANGAN SURABAYA 

 

Oleh: 

ALFITA AULIYA ALI 

NIT. 30221003 

 

Politeknik Penerbangan Surabaya sering menghadapi masalah pelanggaran 

penggunaan handphone di lingkungan kampus, yang mengganggu proses belajar 

mengajar dan disiplin taruna. Untuk mengatasi masalah ini, diperlukan sebuah alat 

yang dapat mendeteksi keberadaan sinyal radio frekuensi dari handphone secara 

efektif, sehingga penggunaan handphone yang tidak sah dapat diminimalisir. 

Penelitian ini menggunakan metode Waterfall dalam perancangan dan 

pembangunan alat pendeteksi sinyal radio frekuensi pada handphone. Tahapan 

metode ini meliputi analisis kebutuhan, desain sistem, implementasi, pengujian, dan 

pemeliharaan. Setiap tahap dilakukan secara berurutan, memastikan bahwa setiap 

tahap selesai sebelum melanjutkan ke tahap berikutnya. Alat ini dirancang dengan 

sensor yang dapat mendeteksi sinyal radio frekuensi dari handphone, dengan 

notifikasi berupa buzzer, tampilan LCD, dan pengiriman pesan melalui modul 

ESP32 ke aplikasi Telegram. 

Hasil pengujian menunjukkan bahwa alat ini mampu mendeteksi sinyal radio 

frekuensi dari handphone dengan jarak hingga 30 cm saat ada panggilan dan 5 cm 

saat handphone dalam keadaan standby. Dengan demikian, alat ini efektif dalam 

mendeteksi penggunaan handphone yang tidak sah di lingkungan kampus dan dapat 

digunakan sebagai alat bantu pengawasan untuk meningkatkan disiplin taruna di 

Politeknik Penerbangan Surabaya. 

  

Kata kunci : Deteksi sinyal, Radio Frekuensi, Handphone, Metode Waterfall, 

dan ESP32 
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ABSTRACT 

 

DESIGN AND CONSTRUCTION OF RADIO FREQUENCY SIGNAL 

DETECTION EQUIPMENT ON MOBILE PHONES AT SURABAYA AVIATION 

POLYTECHNIC. 

 

By: 

ALFITA AULIYA ALI 

NIT. 30221003 

 

The Surabaya Aviation Polytechnic often faces the problem of violations of 

the use of cellphones in the campus environment, which disrupts the teaching and 

learning process and discipline of cadets. To overcome this problem, we need a tool 

that can detect the presence of radio frequency signals from cellphones effectively, 

so that unauthorized use of cellphones can be minimized. 

This research uses the Waterfall method in designing and building a radio 

frequency signal detection tool on cellphones. The stages of this method include 

requirements analysis, system design, implementation, testing and maintenance. 

Each stage is performed sequentially, ensuring that each stage is completed before 

moving on to the next stage. This tool is designed with a sensor that can detect radio 

frequency signals from cellphones, with notifications in the form of a buzzer, LCD 

display, and sending messages via the ESP32 module to the Telegram application. 

Test results show that this tool is able to detect radio frequency signals from 

cellphones at a distance of up to 30 cm when there is an incoming call and 5 cm 

when the cellphone is on standby. Thus, this tool is effective in detecting 

unauthorized use of cellphones in the campus environment and can be used as a 

monitoring tool to improve cadet discipline at the Surabaya Aviation Polytechnic. 

 

 

 

 

Keywords: Signal detection, Radio Frequency, Mobile Phone, Waterfall 

Method, and ESP32.  
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LAMPIRAN 

 

Lampiran A. Foto Rancangan Alat 
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Lampiran B. Koding ESP 32 

#include <U8g2lib.h> 

#include <Wire.h> 

#include <math.h> 

#include <WiFi.h> 

#include <HTTPClient.h> 

 

#define SENSOR_PIN_34 34 

#define SENSOR_PIN_35 35 

#define SENSOR_PIN_32 32 

#define SENSOR_PIN_33 33 

#define buzzer 15 

#define buttonPin 4 

 

U8G2_SH1106_128X64_NONAME_F_HW_I2C u8g2(U8G2_R0, 

U8X8_PIN_NONE); 

 

int treshold = 2000; 

float previousRf = 0; 

float wavePhase = 0.0; 

float waveAmplitude = 20.0; 

float waveFrequency = 0.1; 

 

const char* ssid = "wifi-iot"; 

const char* password = "password-iot"; 

const char* serverUrl = "http://labrobotika.go-

web.my.id/server.php?apikey=d4ade9a9914734c28c8fd4ccbf09988c&rf="; 

 

void setup() { 

  Serial.begin(115200); 

  pinMode(SENSOR_PIN_34, INPUT); 



 

B-2 
 

  pinMode(SENSOR_PIN_35, INPUT); 

  pinMode(SENSOR_PIN_32, INPUT); 

  pinMode(SENSOR_PIN_33, INPUT); 

  pinMode(buzzer, OUTPUT); 

  pinMode(buttonPin, INPUT_PULLUP); 

 

  u8g2.begin(); 

 

  // Show "Trying to connect to WiFi" on OLED 

  showOLEDMessage("Trying connect WiFi.."); 

 

  WiFi.begin(ssid, password); 

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

    delay(1000); 

    Serial.println("Connecting to WiFi..."); 

    showOLEDMessage("Loading..."); 

  } 

 

  Serial.println("Connected to WiFi"); 

  showOLEDMessage("Connected to WiFi"); 

 

  xTaskCreatePinnedToCore( 

    sendRfTask,       // Function to implement the task 

    "Send RF Task",   // Name of the task 

    10000,            // Stack size in words 

    NULL,             // Task input parameter 

    1,                // Priority of the task 

    NULL,             // Task handle 

    0                 // Core where the task should run 

  ); 

}



 

B-3 
 

 

float baca_sensor_rf() { 

  int value34 = analogRead(SENSOR_PIN_34); 

  int value35 = analogRead(SENSOR_PIN_35); 

  int value32 = analogRead(SENSOR_PIN_32); 

  int value33 = analogRead(SENSOR_PIN_33); 

 

  float percentage34 = 0; 

  float percentage35 = 0; 

  float percentage32 = 0; 

  float percentage33 = 0; 

 

 

  percentage34 = value34; 

  percentage35 = value35; 

  percentage32 = value32; 

  percentage33 = value33; 

 

 

  float maxPercentage = max(max(percentage34, percentage35), 

max(percentage32, percentage33)); 

  maxPercentage = min(maxPercentage, 80.0f); 

 

  if (maxPercentage < 1) { 

    maxPercentage = random(0, 5);  

  } 

 

  return maxPercentage; 

} 

 

void drawSineWave(float amplitude) {
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  u8g2.clearBuffer(); 

  u8g2.setFont(u8g2_font_ncenB08_tr); // Set font 

  u8g2.setCursor(0, 10); 

  u8g2.print("RF : "); 

  u8g2.print(previousRf); 

  u8g2.print(""); 

 

  float y; 

  for (int x = 0; x < 128; x++) { 

    y = 32 + amplitude * sin(wavePhase + x * waveFrequency); 

    u8g2.drawPixel(x, (int)y); 

  } 

 

  u8g2.sendBuffer(); 

} 

 

void loop() { 

  float rf = baca_sensor_rf(); 

 

  // Update the wave parameters only if RF value has changed 

  if (rf != previousRf) { 

    previousRf = rf; 

    waveAmplitude = rf / 100.0 * 28.0; // Scale amplitude dynamically 

    waveFrequency = 0.2 + rf / 100.0 * 0.3; // Scale frequency dynamically 

  } 

 

  // Update phase for next frame 

  wavePhase += 0.1; 

 

  // Draw sine wave 
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  drawSineWave(waveAmplitude); 

 

  // Sound buzzer if RF reading is above threshold 

  if (rf > 10) { 

    digitalWrite(buzzer, HIGH); 

 

    // Check button state and send RF value if button is pressed 

    if (digitalRead(buttonPin) == LOW) { 

      drawSineWave(waveAmplitude); 

       delay(500); 

       showOLEDMessage("Send To Server.."); 

      sendRfToServer(rf); 

      delay(500); 

    }  

  } else { 

    digitalWrite(buzzer, LOW); 

  } 

} 

 

void sendRfTask(void * pvParameters) { 

  for (;;) { 

    if (digitalRead(buttonPin) == LOW) { 

      float rf = previousRf; 

      sendRfToServer(rf); 

    } 

    vTaskDelay(10000 / portTICK_PERIOD_MS); 

  } 

} 

 

void sendRfToServer(float rf) { 

  if (WiFi.status() == WL_CONNECTED) {
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    HTTPClient http; 

    String url = serverUrl + String(rf); 

    http.begin(url); 

    int httpResponseCode = http.GET(); 

    if (httpResponseCode > 0) { 

      String response = http.getString(); 

      Serial.println(httpResponseCode); 

      Serial.println(response); 

      //showOLEDMessage("Sent to server"); 

    } else { 

      Serial.print("Error on sending GET request: "); 

      Serial.println(httpResponseCode); 

    } 

    http.end(); 

  } else { 

    Serial.println("WiFi Disconnected"); 

  } 

} 

 

void showOLEDMessage(String message) { 

  u8g2.clearBuffer(); 

  u8g2.setFont(u8g2_font_ncenB08_tr); 

  u8g2.setCursor(0, 63);  // Move to the bottom of the display 

  u8g2.print(message); 

  u8g2.sendBuffer(); 

}
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Lampiran C. Surat kebutuhan analisis
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Lampiran D. Lembar Angket 
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