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ANALISIS SISTEM DETEKSI DINI

KELELAHAN MAHASISWA BERDASARKAN

FITUR MATA DAN MULUT DENGAN KOMBINASI

RETINAFACE DAN CONVOLUTIONAL NEURAL NETWORK
Fardhila Zahra Dwi Wardhani

ABSTRAK

Kelelahan ditandai dengan penurunan energi dan stamina yang signifikan, serta rasa letih
yang mendalam. kelelahan dapat secara signifikan mempengaruhi kemampuan individu dalam
menghadapi dan mengelola stress. Di Indonesia, stress lebih sering dialami oleh generasi Z, terutama
mahasiswa sarjana. Peningkatan tingkat stress dikaitkan dengan penurunan kesehatan mental
mahasiswa. Kondisi kelelahan oleh mahasiswa seringkali berdampak pada persepsi mereka terhadap
diri sendiri dan kemampuan akademis mereka. Salah satu langkah penting yang dapat diambil adalah
deteksi dini gejala kelelahan, untuk mencegah efek negatif dari kelelahan terhadap performa
akademik. Kelelahan seringkali terlihat dalam berbagai perubahan ekspresi wajah, fitur-fitur pada
wajah bisa menjadi indikator untuk mendeteksi kelelahan. Penelitian ini bertujuan melakukan
pengembangan model deteksi kelelahan serta evaluasi komparatif antara berbagai arsitektur model
Convolutional Neural Network (CNN) yang telah dilatih sebelumnya serta menggunakan arsitektur
model CNN Custom, dan dikombinasikan dengan penggunaan RetinaFace sebagai algoritma
deteksi. Setiap arsitektur akan dievaluasi berdasarkan accuracy, precision, recall, dan F1-score.
RetinaFace sebagai algoritma deteksi berperan dengan sangat baik dalam mendeteksi titik fitur
wajah. MobileNetV2 untuk klasifikasi kondisi kelelahan pada mata dan mulut mendapatkan akurasi
testing tertinggi sebesar 97.62% dengan model mata yang menghasilkan precision 95.34%, recall
95.51%, dan fl-score 95.36%, sedangkan model mulut menghasilkan precision 99.71%, recall
99.76%, dan fil-score 99.7%. MobileNetV2 meraih nilai yang paling tinggi dibandingkan
InceptionV3 dan CNN Custom. Evaluasi pengujian real-time menghasilkan model bekerja dengan

cukup baik, tetapi memiliki kelemahan ketika diuji dengan menggunakan kacamata dan

pencahayaan yang rendah.

Kata kunci: Convolutional Neural Network, Deteksi, Kelelahan, Mahasiswa, RetinaFace
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ANALYSIS OF STUDENT FATIGUE EARLY DETECTION

SYSTEM BASED ON EYE AND MOUTH FEATURES

WITH RETINAFACE AND CONVOLUTIONAL

NEURAL NETWORK COMBINATION

Fardhila Zahra Dwi Wardhani

ABSTRACT

Fatigue is defined as a significant decrease in energy and stamina, accompanied by a
profound sense of exhaustion. Fatigue has been shown to significantly affect an individual's ability
to cope with and manage stress. In Indonesia, stress is more commonly experienced by Generation
Z, especially undergraduate students. Increased levels of stress have been associated with a decline
in students' mental health. The condition of burnout by university students often impacts their
perception of themselves and their academic ability. One crucial step is the early detection of fatigue
symptoms, which can prevent the adverse effects of fatigue on academic performance. Fatigue is
often manifested in various changes in facial expressions, which can serve as an indicator for its
detection. This research aims to develop a fatigue detection model and a comparative evaluation
between various pre-trained Convolutional Neural Network (CNN) model architectures. It will also
utilize a Custom CNN model architecture, combined with the use of RetinaFace as a detection
algorithm. The efficacy of each architecture will be evaluated based on accuracy, precision, recall,
and F1-score. RetinaFace, as a detection algorithm, plays a significant role in identifying facial
feature points. MobileNetV2 achieved the highest testing accuracy of 97.62% in the classification
of fatigue conditions in the eyes and mouth, with an eye model that produced a precision of 95.34%,
recall of 95.51%, and F1-score of 9. The mouth model achieved a precision of 99.71%, recall of
99.76%, and fl-score of 99.7%, while the eye model produced a precision of 95.34%, recall of
95.51%, and fl-score of 95.4%. MobileNetV2 demonstrated the highest value compared to
InceptionV3 and CNN Custom. The model demonstrated satisfactory performance in real-time

testing, although it exhibited some limitations when evaluated under conditions of wearing glasses

and in low-light settings.

Keywords: Convolutional Neural Network, Detection, Fatigue, students, RetinaFace
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