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ABSTRAK 

 

Kebisingan dan getaran merupakan fatkor risiko lingkungan kerja yang dapat 

berdampak serius terhadap Kesehatan dan keselamatan pekerja apabila melebihi 

nilai ambang batas yang telah ditetapkan. Pemantauan terhadap kedua faktor 

tersebut secara konvesional masih dilakukan secara manual sehingga kurang efisien 

dan tidak dapat memberikan informasi secara cepat. Penelitian ini mengembangkan 

sistem monitoring real-time kebisingan dan getaran berbasis Internet of Things 

(IoT) menggunakan mikrokontroler ESP32 yang diberi nama VNTrax. Sistem ini 

mampu mengukur tingkat kebisingan dalam satuan decibel (dB) dan getaran dalam 

satuan m/s² secara langsung, kemudian mengirimkan data ke Firebase Realtime 

Database melalui protocol MQTT. Data yang terkumpul ditampilkan melalui 

website berbasis framework Laravel yang dilengkapi fitur monitoring realtime, 

riwayat data, analisis & laporan, serta kalkulator ISO berdasarkan standar ISO 

1996-1:2016, ISO 9612:2009, dan ISO 2631-1:1997. Pengujian dilakukan 

menggunakan metode Black Box Testing dan menunjukkan bahwa seluruh fungsi 

sistem berjalan sesuai dengan yang diharapkan. Sistem ini diharapkan dapat 

membantu staff QSHE di PT Barata Indonesia Tegal dalam memantau kondisi 

lingkungan kerja secara efisien sebagai acuan evaluasi risiko kerja. 

Kata Kunci: Sistem Monitoring, Kebisingan, Getaran, Internet of Things, Laravel, 

ESP32 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

viii 
 

KATA PENGANTAR 

 

Dengan memanjatkan puji syukur kehadirat Allah SWT, Tuhan Yang Maha 

Pengasih dan Maha Penyayang yang telah melimpahkan segala rahmat, hidayah 

dan inayah-Nya hingga terselesaikannya laporan Tugas Akhir dengan judul 

“PENGEMBANGAN SISTEM MONITORING REAL-TIME KEBISINGAN 

DAN GETARAN BERBASIS IOT UNTUK EVALUASI RISIKO KERJA”. 

Tugas Akhir merupakan suatu kewajiban yang harus dilaksanakan untuk 

memenuhi salah satu syarat kelulusan dalam mencapai derajat Ahli Madya 

Komputer pada program studi DIII Teknik Komputer Politeknik Harapan Bersama 

Tegal. Selama melaksanakan penelitian dan kemudian tersusun dalam laporan 

TugasiAkhiriini, banyak pihak yang telah memberikan bantuan, dukungan, dan 

bimbingan. 

Pada kesempatan ini, tidak lupa diucapkan terima kasih yang sebesar-

besarnya kepada : 

1. Sudirman Said, Se, MBA selaku Rektor Universitas Harkat Negeri. 

2. Dr. Heru Nurcahyo, M.Sc Dekan Sekolah Vokasi. 

3. Arif Rakhman SE, S.Pd M.Kom selaku Ketua program Studi D-3 Teknik 

Komputer. 

4. Bapak Very Kurnia Bakti, M.Kom selaku dosen pembimbing I 

5. Bapak Abdul Basit, S.Kom,.MT selaku dosen pembimbing II 

6. Bapak Abdul Halim selaku Manajer Operasi SDM PT. Barata Indonesia 

(Persero) Divisi Sumber Daya Air Tegal. 

7. Staff QSHE selaku narasumber 

8. Semua pihak yang telah mendukung, membantu serta mendoakan penyelesaian 

laporan Tugas Akhir ini. 

Semoga laporan Tugas Akhir ini dapat memberikan sumbangan untuk 

pengembangan ilmu pengetahuan dan teknologi. 

Tegal, Juni 2026 

 



 
 

ix 
 

DAFTAR ISI 

Halaman 

HALAMAN JUDUL ........................................................................................................ i 

HALAMAN PERNYATAAN KEASLIAN .................................................................. ii 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI ................................. iii 

HALAMAN PERSETUJUAN .......................................................................................iv 

HALAMAN PENGESAHAN ........................................................................................ v 

HALAMAN PERSEMBAHAN .....................................................................................vi 

ABSTRAK ....................................................................................................................... vii 

KATA PENGANTAR .................................................................................................... viii 

DAFTAR ISI ..................................................................................................................... ix 

DAFTAR TABEL ............................................................................................................. xi 

DAFTAR GAMBAR ...................................................................................................... xii 

DAFTAR LAMPIRAN .................................................................................................. xiii 

BAB I PENDAHULUAN ............................................................................................... 1 

1.1 Latar Belakang Masalah .......................................................................... 1 

1.2 Rumusan Masalah ................................................................................... 6 

1.3 Batasan Masalah...................................................................................... 7 

1.4 Tujuan dan Manfaat ................................................................................ 7 

BAB II TINJAUAN PUSTAKA .................................................................................. 12 

2.1 Teori Terkait .......................................................................................... 12 

2.2 Landasan Teori ...................................................................................... 15 

2.2.1 Unified Modelling Languange (UML) .......................................... 15 

2.2.2 ESP 32 ........................................................................................... 24 

2.2.3 Firebase ......................................................................................... 25 

2.2.4 Laravel........................................................................................... 25 

2.2.5 MySQL .......................................................................................... 26 

2.2.6 MQTT ........................................................................................... 26 

BAB III RINCIAN KEGIATAN .................................................................................. 28 

3.1 Prosedur Penelitian................................................................................ 28 

3.1.1 Requirements Gathering and Analysis (Analisis Kebutuhan) ....... 29 

3.1.2 System Design (Perancangan Sistem) ........................................... 29 

3.1.3 Implementation (implementasi) .................................................... 29 



 
 

x 
 

3.1.4 Testing (Pengujian Sistem) ............................................................ 30 

3.1.5 Deployment & Maintenance (Implementasi dan Pemeliharaan) .. 30 

3.2 Metode Pengumpulan Data ................................................................... 31 

3.2.1 Observasi ....................................................................................... 31 

3.2.2 Wawancara .................................................................................... 31 

3.2.3 Studi Literatur ............................................................................... 32 

3.2.4 Waktu dan Tempat Penelitian ........................................................ 32 

BAB IV ANALISA DAN PERANCANGAN SISTEM ........................................... 33 

4.1 Analisa Permasalahan ........................................................................... 33 

4.2 Analisa Kebutuhan Sistem .................................................................... 34 

4.2.1 Kebutuhan Perangkat Keras (Hardware) ...................................... 34 

4.2.2 Kebutuhan Perangkat Lunak (Software) ....................................... 34 

4.3 Perancangan Sistem .............................................................................. 35 

4.3.1 Use case Diagram .......................................................................... 35 

4.3.2 Activity Diagram ........................................................................... 39 

4.3.3 Sequence Diagram ........................................................................ 45 

4.3.4 Class Diagram ............................................................................... 51 

4.4 Perancangan Desain Input atau Output ................................................. 55 

BAB V HASIL DAN PEMBAHASAN ...................................................................... 62 

5.1 Implementasi Sistem ............................................................................. 62 

5.1.1 Implementasi Perangkat Lunak ..................................................... 62 

5.2 Hasil Pengujian Sistem ......................................................................... 70 

5.2.1 Pengujian Sistem ........................................................................... 70 

5.2.2 Rencana Penguji ............................................................................ 70 

5.2.3 Hasil Pengujian ............................................................................. 71 

BAB VI SIMPULAN DAN SARAN .......................................................................... 75 

6.1 Simpulan ............................................................................................... 75 

6.2 Saran ...................................................................................................... 75 

DAFTAR PUSTAKA ..................................................................................................... 77 

LAMPIRAN 

 



 
 

xi 
 

DAFTAR TABEL 

Halaman 

Tabel 2. 1 Penelitian Terkait .................................................................................. 12 

Tabel 2. 2 Use Case Diagram ................................................................................ 16 

Tabel 2. 3 Sequence Diagram ................................................................................ 19 

Tabel 2. 4 Class Diagram ...................................................................................... 21 

Tabel 2. 5 Activity Diagram .................................................................................. 23 

Tabel 4. 1 Identifikasi User ................................................................................... 35 

Tabel 4. 2 Identifikasi Use Case ............................................................................ 36 

Tabel 5. 1 Hasil Pengujian .................................................................................... 71 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

xii 
 

DAFTAR GAMBAR 

Halaman 

Gambar 3. 1 Alur Metode Penelitian..................................................................... 28 

Gambar 4. 1 Use Case Diagram ............................................................................ 38 
Gambar 4. 2 Activity Diagram Login ................................................................... 40 
Gambar 4. 3 Activity Dashboard Home ................................................................ 41 
Gambar 4. 4 Activity Monitoring Real-Time ........................................................ 42 
Gambar 4. 5 Activity Riwayat Data ...................................................................... 43 
Gambar 4. 6 Activity Analisis dan Laporan .......................................................... 44 
Gambar 4. 7 Activity Kalkulator ISO ................................................................... 45 
Gambar 4. 8 Sequence Diagram Login ................................................................. 46 
Gambar 4. 9 Sqeunce Diagram Dashboard ........................................................... 47 
Gambar 4. 10 Squence Diagram Monitoring ........................................................ 48 
Gambar 4. 11 Squence Diagram Riwayat ............................................................. 49 
Gambar 4. 12 Squence Diagram Analisis ............................................................. 50 
Gambar 4. 13 Squence Diagram Kalkulator ......................................................... 51 
Gambar 4. 14 Class Diagram Sistem VNTrax ...................................................... 53 
Gambar 4. 15 Desain Halaman Login ................................................................... 56 
Gambar 4. 16 Desain Halaman Dashboard Home ................................................ 57 
Gambar 4. 17 Desain Halaman Realtime .............................................................. 58 
Gambar 4. 18 Desain Halaman Riwayat ............................................................... 59 
Gambar 4. 19 Desain Halaman Analisis & Laporan ............................................. 60 
Gambar 4. 20 Desain Halaman Kalkulator ISO .................................................... 61 

Gambar 5. 1 Halaman Login ................................................................................. 63 
Gambar 5. 2 Halaman Menu Navigasi .................................................................. 64 
Gambar 5. 3 Halaman Dashboard ......................................................................... 65 
Gambar 5. 4 Halaman Monitoring ........................................................................ 67 
Gambar 5. 5 Halaman Riwayat ............................................................................. 68 
Gambar 5. 6 Halaman Analisis & Laporan ........................................................... 69 
Gambar 5. 7 Halaman Kalkulator ISO .................................................................. 70 
 

 

 

 

 

 

 



 
 

xiii 
 

 

DAFTAR LAMPIRAN 

Halaman 

Lampiran 1 Surat Kesediaan Membimbing TA Pembimbing 1 .......................... A-1 

Lampiran 2  Surat Kesediaan Membimbing TA Pembimbing 2 ......................... B-1 

Lampiran 3 Surat Observasi ................................................................................ C-1 

Lampiran 4 Foto Dokementasi Observasi ........................................................... D-1 

Lampiran 5 Source Code ...................................................................................... E-1 


