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ABSTRAK 

 

RANCANG BANGUN DAN MONITORING SUDUT ELEVASI LAMPU 

PRECISION APPROACH LIGHT (PALS) BERBASIS RASPBERRY PI 

SEBAGAI MEDIA SIMULASI PEMBELAJARAN 

 

Oleh : 

Dini Khairun Nisa 

 NIT. 30118007 

 

 

Approach Lighting System (ALS) atau dalam Bahasa Indonesia dikenal 

dengan “Sistem Lampu Ancang” adalah salah satu peralatan bantu pendaratan 

visual yang berfungsi memberikan informasi atau panduan secara visual kepada 

penerbang mengenai arah menuju landasan pacu (runway) pada saat terakhir akan 

mendarat (final approach). Approach Lighting System (ALS) merupakan 

konfigurasi susunan lampu – lampu yang terpasang simetris dari ujung 

perpanjangan landas pacu pada approach area sampai dengan ambang landas pacu 

(threshold). 

Metode penelitian dengan melakukan observasi Approach Lighting System 

(ALS) pada On The Job Training (OJT) di Bandar Udara Iskandar Pangkalan Bun, 

serta mengacu pada pedoman masa On The Job Training Annex 14 2018–

Aerodrome dan dokumen Direktoral Jendral Perhubungan Udara tahun 2004 

tentang Manual Of Standart Aerodrome (MOS), Tahun 2012 tentang Petunjuk dan 

Tata Peraturan Keselamatan Penerbangan Sipil, dan KP 2 Tahun 2013 Tentang 

Kriteria Penempatan dan Utilitas Bandar Udara. 

Hasil Penelitian akan memudahkan teknisi melakukan 

pengawasan/monitoring dan menambah keandalan Approach Lighting System 

(ALS) hingga 90% dengan menambah fitur monitoring ketika terjadi perubahan 

sudut yang melebihi 60 ataupun di bawah 50, sehingga kepresisian sudut Approach 

Lighting System (ALS) tetap terjaga demi keselamatan dan kelancaran pendaratan 

pesawat. 

Kata kunci :  Approach Lighting System (ALS), Touchdown Zone, Annex 14-

Aerodrome, Bandar Udara Iskandar Pangkalan Bun,  Visual Aids. 
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ABSTRACT 

 

DESIGN AND MONITORING OF THE ELEVATION ANGLE OF PRECISION 

APPROACH LIGHT (PALS) BASED ON RASPBERRY PI AS A LEARNING 

SIMULATION MEDIA 

Written by: 

Dini Khairun Nisa 

 NIT. 30118007 

 

 

Approach Lighting System (ALS) or in Indonesian known as "Ancang Light 

System" is a visual landing aid which serves to provide information or visual 

guidance to pilots regarding the direction to the runway at the last landing (final 

approach). Approach Lighting System (ALS) is a configuration of lights mounted 

symmetrically from the end of the runway extension in the approach area up to 

the runway threshold. 

The research method is by observing the Approach Lighting System (ALS) at 

(OJT) at Iskandar Airport Pangkalan Bun, as well as referring to the guidelines 

for the On The Job Training Annex 14 2018 – Aerodrome period and the 

document from the Directorate General of Civil Aviation 2004 regarding Manual 

Of Standard Aerodrome (MOS), 2012 concerning Civil Aviation Safety Guidelines 

and Regulations, and KP 2 of 2013 concerning Airport Placement and Utilities 

Criteria. 

The results of the study will make it easier for technicians to supervise / monitor 

and increase the reliability of the Approach Lighting System (ALS) by up to 90% 

by adding a monitoring feature when there is a change in angle that exceeds 60 or 

below 50, so that the precision of the Approach Lighting System (ALS) angle is 

maintained for the safety and smoothness of the aircraft landing. 

 

Key words:  Approach Lighting System (ALS), Touchdown Zone, Annex 14-

Aerodrome, Iskandar Pangkalan Bun Airport, Visual Aids. 
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LAMPIRAN A. Sensor Gyro Accelerometer 

 



 
 

 

 

 

 



 
 

 

LAMPIRAN B. Pengujian sensitifitas Sensor Gyro Accelerometer dengan sudut 

yang digerakkan diberbagai arah 

 Gambar menunjukkan sudut 5,3° 

 

 Gambar menunjukkan sudut 20,1° 

 

 

 

 

 

 



 
 

 

 Gambar menunjukkan sudut 58,2° 

 

 Gambar menunjukkan sudut -27,1° 

 

 

 

 

 

 

 

 



 
 

 

 Gambar menunjukkan sudut -70,2° 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

LAMPIRAN C. Coding Raspberry Pi (Akses Sensor) 

# This example shows using two TSL2491 light sensors attached to TCA

9548A channels 0 and 1. 

# Use with other I2C sensors would be similar. 

import time 

import board 

import busio 

import adafruit_mpu6050 

import adafruit_tca9548a 

import math 

import sys 

 

# Create I2C bus as normal 

i2c = busio.I2C(board.SCL, board.SDA) 

 

# Create the TCA9548A object and give it the I2C bus 

tca = adafruit_tca9548a.TCA9548A(i2c) 

 

# For each sensor, create it using the TCA9548A channel instead of t

he I2C object 

for channel in range(8): 

    if tca[channel].try_lock(): 

        # print("Channel {}:".format(channel), end="") 

        addresses = tca[channel].scan() 

        # print([hex(address) for address in addresses if address !=

 0x70]) 

        tca[channel].unlock() 

        if (len(addresses) == 1): 

            continue 

 

        mpu = adafruit_mpu6050.MPU6050(tca[channel]) 

        accel = mpu.acceleration 

        # print("Acceleration: X:%.2f, Y: %.2f, Z: %.2f m/s^2" % (ac

cel)) 

        # print("Gyro X:%.2f, Y: %.2f, Z: %.2f rad/s" % (mpu.gyro)) 

        # print("Temperature: %.2f C" % mpu.temperature) 

        # print("") 

 

        totAcc = math.sqrt(accel[0] * accel[0] + accel[1] * accel[1]

 + accel[2] * accel[2]) 

        tiltX = math.degrees(math.asin(accel[0] / totAcc)) 

        tiltY = math.degrees(math.asin(accel[1] / totAcc)) 

        tiltZ = math.degrees(math.asin(accel[2] / totAcc)) 

        print(channel, tiltX, tiltY, tiltZ) 



 
 

 

 

sys.exit() 

 

Coding Raspberry Pi (Tampilan Web) 

import React, { useEffect, useState, useRef } from "react"; 

import Head from "next/head"; 

import { useRouter } from "next/router"; 

import appConfig from "../app.json"; 

import { withApollo } from "../libs/apollo"; 

import FadeImage from "../components/FadeImage"; 

import { FontAwesomeIcon } from "@fortawesome/react-fontawesome"; 

import { ShortText } from "../components/form/ShortText"; 

import { useNotification } from "../components/Notification"; 

import dayjs from "dayjs"; 

 

const TOP_THRESHOLD = 6.2; 

const BOTTOM_THRESHOLD = 4.8; 

const MIDDLE_VALUE = BOTTOM_THRESHOLD + (TOP_THRESHOLD -

 BOTTOM_THRESHOLD) / 2; 

 

const DAMPER_FACTOR = 0.9; 

let calibratedDegrees = []; 

 

function validateIPAddress(ipaddress) { 

  if ( 

    /^(25[0-5]|2[0-4][0-9]|[01]?[0-9][0-9]?)\.(25[0-5]|2[0-4][0-

9]|[01]?[0-9][0-9]?)\.(25[0-5]|2[0-4][0-9]|[01]?[0-9][0-9]?)\.(25[0-

5]|2[0-4][0-9]|[01]?[0-9][0-9]?)$/.test( 

      ipaddress 

    ) 

  ) { 

    return true; 

  } 

  // alert("You have entered an invalid IP address!"); 

  return false; 

} 

 

const Page = (props) => { 

  const router = useRouter(); 

  const notification = useNotification(); 

  const [status, setStatus] = useState({ 

    _id: "CONNECTING", 

    message: "Menghubungi alat...", 

  }); 



 
 

 

  // console.log({ status }); 

 

  const [latestUpdate, setLatestUpdate] = useState( 

    dayjs().format("DD MMM YYYY HH:mm:ss") 

  ); 

  const [data, setData] = useState([]); 

  console.log({ data }); 

 

  useEffect(() => { 

    if (!router.query.ip) return; 

    const ws = new WebSocket(`ws://${router.query.ip}:8080`); 

 

    ws.onopen = () => { 

      console.log("onopen..."); 

      ws.send("Message to send"); 

      setStatus({ 

        _id: "OPENED", 

        message: "Berhasil terhubung ke alat.", 

      }); 

    }; 

 

    ws.onmessage = (e) => { 

      var receivedData = e.data; 

      // console.log("onmessage...", receivedData); 

 

      let lines = receivedData 

        .split("\n") 

        .map((line) => line.trim()) 

        .filter((line) => !!line); 

      if (lines.length !== 5) return; 

 

      setData((prevData) => { 

        let newData = [null, null, null, null, null]; 

        let index = 0; 

        for (const line of lines) { 

          index += 1; 

 

          let [channel, tiltX, tiltY, tiltZ] = line.split(" "); 

          if (channel === "0") { 

            channel = 3; 

          } else if (channel === "1") { 

            channel = 2; 

          } else if (channel === "2") { 

            channel = 1; 

          } else if (channel === "6") { 



 
 

 

            channel = 5; 

          } else if (channel === "7") { 

            channel = 4; 

          } 

 

          let degree = -1 * parseFloat(tiltZ) * DAMPER_FACTOR; 

          // console.log({ channel, tiltZ }); 

          if (!calibratedDegrees[index]) { 

            calibratedDegrees[index] = degree - MIDDLE_VALUE; 

          } 

 

          degree -= calibratedDegrees[index]; 

          if (prevData[0] && prevData[0].degree) { 

            degree = degree * 0.6 + prevData[0].degree * 0.4; 

          } 

 

          degree = parseFloat(parseFloat(degree).toFixed(2)); 

          newData[channel - 1] = { 

            channel, 

            degree, 

            tiltX, 

            tiltY, 

            tiltZ, 

          }; 

        } 

 

        return newData; 

      }); 

      setLatestUpdate(dayjs().format("DD MMM YYYY HH:mm:ss")); 

    }; 

 

    ws.onclose = () => { 

      console.log("onclose..."); 

      setStatus({ 

        _id: "CLOSED", 

        message: "Koneksi ke alat terputus.", 

      }); 

    }; 

 

    ws.onerror = (e) => { 

      console.log("onerror..."); 

      setStatus({ 

        _id: "ERROR", 

        message: "Error ketika menghubungkan ke alat.", 

      }); 



 
 

 

    }; 

 

    return () => { 

      ws.close(); 

    }; 

  }, [router.query.ip]); 

 

  return ( 

    <div> 

      <Head> 

        <title>{appConfig.name}</title> 

      </Head> 

 

      <div className="max-w-4xl mx-auto py-4 px-4 shadow-

lg rounded border border-gray-200 my-8"> 

        <div className="flex justify-between"> 

          <a href="/" className="hover:opacity-75"> 

            <FontAwesomeIcon icon="arrow-left" /> Kembali 

          </a> 

          <a 

            href="#" 

            onClick={(e) => { 

              window.location.reload(); 

            }} 

            className="hover:opacity-75" 

          > 

            <FontAwesomeIcon icon="sync" /> Refresh dan Reconnect 

          </a> 

        </div> 

 

        <div className="flex flex-row items-center border-b border-

gray-200 pb-4"> 

          <div className="flex-none"> 

            <FadeImage 

              src={appConfig.logo} 

              className="block px-2 md:px-3" 

              style={{ 

                maxWidth: 160, 

              }} 

            /> 

          </div> 

          <form 

            className="pt-4 w-full" 

            onSubmit={(e) => { 

              if (e) e.preventDefault(); 



 
 

 

              try { 

                if (!validateIPAddress(ipAddress)) { 

                  throw { 

                    message: "You have entered an invalid IP address

!", 

                  }; 

                } 

                window.location.href = "/connect?ip=" + ipAddress; 

              } catch (err) { 

                notification.handleError(err); 

              } 

            }} 

          > 

            <ShortText 

              label="Alamat IP Alat" 

              className="w-full block" 

              value={router.query.ip} 

              required 

              onChange={(e) => { 

                if (e) e.preventDefault(); 

              }} 

            /> 

            <div>Status: {status._id}</div> 

            <div className="text-sm">{status.message}</div> 

          </form> 

        </div> 

 

        <div> 

          <div className="font-bold text-center text-lg pt-3"> 

            {appConfig.name} 

          </div> 

          <div className="text-sm text-blue-500 text-center pb-4"> 

            Latest Update: {latestUpdate} 

          </div> 

 

          <div className="flex"> 

            <div className="w-1/2 p-4"> 

              <FadeImage 

                src="/images/mals.png" 

                className="p-2 rounded border border-gray-200" 

              /> 

            </div> 

            <div className="w-1/2 pt-4"> 

              {data.map((item) => { 

                const degree = item.degree; 



 
 

 

                // const degree = parseFloat(parseFloat(item.tiltX).

toFixed(2)); 

                // console.log({ item, degree }) 

 

                return ( 

                  <div key={item.channel} className="text-

center text-lg py-3"> 

                    Channel Lampu {item.channel} —{" "} 

                    <span 

                      className={`font-bold ${ 

                        degree > TOP_THRESHOLD || degree < BOTTOM_TH

RESHOLD 

                          ? "text-red-500" 

                          : "" 

                      }`} 

                    > 

                      {degree} derajad{" "} 

                      {degree > TOP_THRESHOLD || degree < BOTTOM_THR

ESHOLD ? ( 

                        <FontAwesomeIcon icon="exclamation-

triangle" /> 

                      ) : null} 

                    </span> 

                  </div> 

                ); 

              })} 

            </div> 

          </div> 

        </div> 

      </div> 

    </div> 

  ); 

}; 

 

export default withApollo({ ssr: true })(Page); 

 


