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ABSTRAK 

Kelelahan dan microsleep merupakan faktor utama penyebab kecelakaan lalu 

lintas, sehingga diperlukan sistem pengawasan pengemudi secara real-time. 

Penelitian ini merancang sistem pendeteksi kelelahan berbasis Computer 

Vision dan Internet of Things (IoT) menggunakan Raspberry Pi 4 dan kamera 

OV5647 NoIR. Pemrosesan visual menggunakan metode Haar Cascade 

untuk mendeteksi wajah dan algoritma Dlib untuk mengekstraksi anatomi 

mata untuk menghitung nilai Eye Aspect Ratio (EAR). Algoritma 

dioptimalkan dengan kalibrasi threshold dinamis, filter anti-error (anti-

senyum dan anti-menunduk), serta pemrosesan paralel (multithreading). Jika 

mata terpejam melebihi batas 2,0 detik, sistem langsung membunyikan alarm 

buzzer di kabin dan mengirimkan peringatan jarak jauh melalui Telegram Bot 

API. Hasil pengujian dari 100 skenario di dalam mobil menunjukkan sistem 

bekerja sangat akurat dengan tingkat akurasi 92%, presisi 95,65%, dan 

sensitivitas 88%. Sistem beroperasi stabil pada kecepatan tangkapan visual 

15 FPS dengan rata-rata waktu picu alarm buzzer 2,39 detik dan latensi pesan 

Telegram 3,36 detik, mengubahnya menjadi model yang kuat untuk 

keselamatan armada transportasi. 

 

Kata kunci: Pendeteksi Kelelahan, Microsleep, Computer Vision, Eye Aspect 

Ratio, Internet of Things 
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ABSTRACT 

Fatigue and microsleep are major factors causing traffic accidents, 

necessitating a real-time driver monitoring system. This study designs a 

fatigue detection system based on Computer Vision and the Internet of Things 

(IoT) using a Raspberry Pi 4 and an OV5647 NoIR camera. Visual processing 

employs the Haar Cascade method to detect faces and the Dlib algorithm to 

extract eye anatomy for calculating the Eye Aspect Ratio (EAR) value. The 

algorithm is optimized with dynamic threshold calibration, anti-error filters 

(anti-smile and anti-head drop), and parallel processing (multithreading). If 

the eyes are closed beyond the 2.0-second limit, the system immediately 

triggers a buzzer alarm in the cabin and sends a remote warning via the 

Telegram Bot API. Test results from 100 in-car scenarios demonstrate that 

the system works highly accurately, achieving an accuracy rate of 92%, a 

precision of 95.65%, and a sensitivity of 88%. The system operates stably at 

a visual capture rate of 15 FPS with an average buzzer alarm trigger time of 

2.39 seconds and a Telegram message latency of 3.36 seconds, making it a 

robust model for transportation fleet safety. 

 

Keywords: Fatigue Detector, Driver Fatigue Detection, Computer Vision, 

Eye Aspect Ratio, Internet of Things 
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