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ABSTRAK 
 

Nama : Chivo Argama Geniero 
Program Studi : Teknik Informatika 
Judul : Perancangan Sistem Respon Akibat Kantuk dan 

Kelelahan Berbasis IoT dengan Menggunakan Alarm, 
Suara Audio, dan Telegram. 

 

Kelelahan dan rasa mengantuk adalah penyebab utama terjadinya kecelakaan, 
terutama pada kegiatan yang membutuhkan fokus tinggi seperti mengemudi. Untuk 
menangani masalah ini, penelitian ini membahas cara mendesain sistem peringatan 
awal untuk mendeteksi kantuk dan kelelahan secara efektif dengan memanfaatkan 
teknologi Internet of Things (IoT). Metode yang digunakan dalam penelitian ini 
adalah rekayasa sistem yang meliputi langkah-langkah identifikasi kebutuhan, 
perancangan perangkat keras dan perangkat lunak, pelaksanaan, serta pengujian dan 
evaluasi sistem. Solusi yang diusulkan adalah sistem respons otomatis berbasis IoT 
yang menggabungkan kamera Raspberry Pi sebagai detektor mengantuk, smartwatch 
untuk mendeteksi kelelahan melalui pemantauan detak jantung, dan ESP32 sebagai 
pengendali utama. Sistem ini memberikan tiga tingkat respons berdasarkan kondisi 
pengguna: normal (notifikasi Telegram), mulai mengantuk atau lelah (notifikasi 
Telegram, buzzer 2 kali, audio peringatan ringan), dan sangat mengantuk atau lelah 
(notifikasi Telegram, buzzer 5 kali, audio peringatan utama). Pengimplementasian 
sistem mencakup modul MP3-TF-16P, speaker pasif, dan bot Telegram untuk 
pengiriman peringatan. Hasil uji coba menunjukkan bahwa sistem dapat merespons 
keadaan pengguna secara langsung dan memberikan peringatan secara efektif, 
sehingga berpotensi mengurangi risiko kecelakaan yang disebabkan oleh kelelahan 
dan rasa mengantuk. 

Kata kunci : IoT, Deteksi Kantuk, Deteksi Kelelahan, ESP32, Telegram. 

  



x 
 

 

 

 

 

 

 

 

 

 

 

 

 

Halaman ini sengaja dikosongkan 

  



xi 
 

ABSTRACT 
 

Name : Chivo Argama Geniero 
Study Program : Informatics Engineering 
Title : Design of an IoT-Based Response System for 

Drowsiness and Fatigue Using an Alarm, Sound 
Audio, and Telegram 

 

Fatigue and drowsiness are significant causes of accidents, particularly during 
activities that require high levels of concentration, such as driving. To address this 
issue, this research explores the design of an early warning system that effectively 
detects drowsiness and fatigue utilizing Internet of Things (IoT) technology. The 
method used in this research is systems engineering, which includes steps such as 
needs identification, hardware and software design, implementation, and system 
testing and evaluation. The proposed solution is an IoT-based automatic response 
system that integrates a Raspberry Pi camera for drowsiness detection, a smartwatch 
to monitor heart rate as an indicator of fatigue, and an ESP32 microcontroller as the 
main controller. The system provides three levels of response based on the user's 
condition: normal (a Telegram notification), mildly drowsy or fatigued (a Telegram 
notification, followed by two buzzer sounds and a light audio alert), and severely 
drowsy or fatigued (a Telegram notification, followed by five buzzer sounds and a 
main audio alert). The system implementation includes the MP3-TF-16P module, 
passive speakers, and a Telegram bot for delivering alerts. Test results show that the 
system can respond to the user's condition in real time and provide effective warnings, 
potentially reducing the risk of accidents caused by fatigue and drowsiness. 

Keywords: IoT, Drowsiness Detection, Fatigue Monitoring, ESP32, Telegram. 

  



xii 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Halaman ini sengaja dikosongkan 

  



xiii 
 

DAFTAR ISI 

 

LEMBAR PENGESAHAN.......................................................................................... i 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI .................................... iii 

PERNYATAAN KEASLIAN DAN PERSETUJUAN PUBLIKASI TA ................... v 

KATA PENGANTAR ..............................................................................................vii 

ABSTRAK ................................................................................................................. ix 

ABSTRACT ............................................................................................................... xi 

DAFTAR ISI ........................................................................................................... xiii 

DAFTAR GAMBAR ................................................................................................ xv 

DAFTAR TABEL ...................................................................................................xvii 

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

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

1.2 Perumusan Masalah ................................................................................ 2 

1.3 Batasan Masalah ..................................................................................... 2 

1.4 Tujuan Penelitian .................................................................................... 2 

1.5 Manfaat Penelitian .................................................................................. 3 

BAB 2  TINJAUAN PUSTAKA DAN DASAR TEORI ............................................ 5 

2.1 Tinjauan Pustaka ..................................................................................... 5 

2.2 Dasar Teori.............................................................................................. 7 

2.2.1 Internet of Things (IoT) ................................................................... 7 

2.2.2 Arduino Software IDE ..................................................................... 8 

2.2.3 Kabel Jumper ................................................................................... 8 

2.2.4 Telegram .......................................................................................... 9 

2.2.5 Buzzer ............................................................................................ 10 

2.2.6 ESP32-WROOM-32E .................................................................... 11 

2.2.7 Breadboard ..................................................................................... 12 

2.2.8 C ..................................................................................................... 12 

2.2.9 Wi-Fi .............................................................................................. 13 

2.2.10 MP3-TF-16P ................................................................................ 13 

2.2.11 Modul Speaker Pasif .................................................................... 14 

2.2.12 Kartu SD ...................................................................................... 15 



xiv 
 

BAB 3  METODOLOGI PENELITIAN ................................................................... 17 

3.1 Bahan dan Perangkat Penelitian ............................................................ 17 

3.1.1 Perangkat Penelitian ....................................................................... 18 

3.1.2 Perancangan Perangkat Keras ........................................................ 22 

3.1.3 Perancangan Perangkat Lunak ....................................................... 24 

3.2 Obyek Penelitian ................................................................................... 25 

3.3 Tahapan Penelitian ................................................................................ 26 

3.4 Flowchart .............................................................................................. 27 

3.5 Blok Diagram ........................................................................................ 29 

3.6 Rancangan Anggaran Biaya .................................................................. 30 

BAB  4 HASIL DAN PEMBAHASAN .................................................................... 33 

4.1 Hasil Ujicoba Respon ........................................................................... 33 

4.2 Hasil Fitur Rekomendasi ....................................................................... 34 

4.3 Hasil Perancangan Hardware ................................................................ 36 

4.4 Hasil Pengujian Sistem ......................................................................... 39 

4.5.1 Tampilan Monitoring Telegram ..................................................... 40 

4.5.2 Hasil Pengujian Alarm Buzzer ....................................................... 43 

4.5.3 Hasil Pengujian Audio ................................................................... 45 

4.5.4 Inisialisasi Kamera OV5647 .......................................................... 47 

4.5.5 Training Dataset Kamera Pendeteksi ............................................. 50 

4.5.6 Training Denyut Nadi Sistem Pendeteksi Lelah ............................ 52 

4.6 Hasil Akhir Penggabungan Alat ........................................................... 54 

4.7 Keterbatasan Sistem .............................................................................. 61 

BAB 5 PENUTUP ..................................................................................................... 63 

5.1 Kesimpulan ........................................................................................... 63 

5.2 Saran ..................................................................................................... 64 

DAFTAR PUSTAKA ............................................................................................... 65 

 

  



xv 
 

DAFTAR GAMBAR 

Gambar 2.1. Logo Arduino IDE .................................................................................. 8 
Gambar 2.2. Kabel Jumper .......................................................................................... 9 
Gambar 2.3. Logo telegram....................................................................................... 10 
Gambar 2.4. Contoh alarm buzzer ............................................................................ 10 
Gambar 2.5. ESP32-WROOM-32E .......................................................................... 11 
Gambar 2.6. Breadboard ........................................................................................... 12 
Gambar 2.7. Logo C .................................................................................................. 12 
Gambar 2.8. MP3-TF-16P ......................................................................................... 14 
Gambar 2.9. Speaker Pasif ........................................................................................ 15 
Gambar 2.10. Contoh Kartu SD ................................................................................ 16 
Gambar 3.1. Rangkaian Koneksi Per-Komponen ..................................................... 23 
Gambar 3.2. Flowchart Bagian Atas ......................................................................... 28 
Gambar 3.3. Flowchart Bagian  Bawah .................................................................... 29 
Gambar 3.4. Blok Diagram ....................................................................................... 30 
Gambar 4.1. Pesan Kiriman Bot ................................................................................ 34 
Gambar 4.2. Foto Rangkaian Alat Sisi 1 ................................................................... 36 
Gambar 4.3. Foto Rangkaian Alat Sisi 2 ................................................................... 37 
Gambar 4.4. Rangkaian Sistem Respon Saja ............................................................ 38 
Gambar 4.5. Input kepada bot Telegram ................................................................... 40 
Gambar 4.6. Notifikasi Telegram 1 ........................................................................... 41 
Gambar 4.7. Notifikasi Telegram 2 ........................................................................... 41 
Gambar 4.8. Notifikasi Telegram 3 ........................................................................... 42 
Gambar 4.9. Menjalankan Fungsi Buzzer ................................................................. 44 
Gambar 4.10. Menjalankan Fungsi Audio ................................................................ 46 
Gambar 4.11. Gambar Kamera dan Kabel Fleksibel ................................................. 48 
Gambar 4.12. Groove Vision AI V2 ......................................................................... 49 
Gambar 4.13. Presentase Deteksi Kantuk ................................................................. 50 
Gambar 4.14. Training Dataset ................................................................................. 51 
Gambar 4.15. Hasil Training ..................................................................................... 51 
Gambar 4.16. Smartwatch Mendeteksi ..................................................................... 52 
Gambar 4.17 Sistem Menemukan Perangkat Pengirim ............................................. 53 
Gambar 4.18. Status Hasil Data Masuk .................................................................... 54 
Gambar 4.19. Deteksi Tidak Mengantuk .................................................................. 55 
Gambar 4.20. Deteksi Mulai Mengantuk .................................................................. 56 
Gambar 4.21. Deteksi Sudah Mengantuk .................................................................. 57 
Gambar 4.22. MP3-TF-16P Menerima Perintah ....................................................... 57 
Gambar 4.23. Deteksi Tidak Lelah ........................................................................... 58 
Gambar 4.24. Deteksi Mulai Lelah ........................................................................... 59 
Gambar 4.25. Deteksi Sangat Lelah .......................................................................... 60 

 

  



xvi 
 

 

 

 

 

 

 

 

 

 

 

 

 

Halaman ini sengaja dikosongkan 

  



xvii 
 

 

DAFTAR TABEL 

 
Tabel 3.1. Perangkat Penelitian ................................................................................. 18 
Tabel 3.2. Daya Perangkat ........................................................................................ 24 
Tabel 3.3. Kebutuhan RAB ....................................................................................... 31 
Tabel 4.1. Output Respon Sistem Pendeteksi Kantuk ............................................... 33 
Tabel 4.2. Output Respon Sistem Pendeteksi Lelah ................................................. 34 
 

 

  



xviii 
 

 

 

 

 

 

 

 

 

 

 

 

 

Halaman ini sengaja dikosongkan 

  


