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ABSTRAK

Nama Mahasiswa / : Imam Afandy /21081010290
NPM
Judul Skripsi :  Rancang Bangun Sistem Absensi Mahasiswa

Otomatis Berbasis Desktop Dengan Pendekatan
Face Recognition Dan Adaptive Attendance
Monitoring

Dosen Pembimbing : 1. Fawwaz Ali Akbar, S.Kom., M.Kom.
2. Retno Mumpuni, S.Kom., M.Sc.

Proses absensi manual di perguruan tinggi sering kali menghadapi kendala
inefisiensi waktu dan kerentanan terhadap manipulasi data kehadiran, seperti praktik titip
absen. Meskipun teknologi pengenalan wajah (Face Recognition) telah mulai diadopsi,
sebagian besar sistem yang ada hanya menerapkan metode deteksi sesaat (once
recognition), yang memungkinkan mahasiswa untuk meninggalkan kelas setelah presensi
awal tercatat tanpa validasi durasi kehadiran penuh. Penelitian ini bertujuan untuk
merancang dan membangun sistem absensi mahasiswa otomatis berbasis desktop yang
dikendalikan oleh dosen, dengan mengintegrasikan teknologi Face Recognition dan
metode Adaptive Attendance Monitoring (AAM). Sistem ini dikembangkan menggunakan
algoritma Multi-Task Cascaded Convolutional Neural Network (MTCNN) untuk deteksi
wajah dan FaceNet untuk ekstraksi fitur embedding, yang dipercepat dengan teknologi
CUDA pada GPU untuk memastikan performa real-time. Arsitektur sistem menggunakan
model Client-Server berbasis REST API, di mana sisi client dibangun dengan kerangka
kerja PySide6 dan sisi server menggunakan Flask serta MySQL sebagai basis data. Metode
AAM diterapkan untuk menghitung akumulasi durasi kehadiran mahasiswa di dalam frame
kamera secara berkelanjutan, di mana mahasiswa dinyatakan hadir jika memenuhi ambang
batas durasi minimal 80% dari total sesi perkuliahan. Hasil pengujian menunjukkan bahwa
sistem mampu mendeteksi dan mengenali wajah mahasiswa dengan akurat dalam berbagai
kondisi pencahayaan dan posisi wajah. Fitur Adaptive Attendance Monitoring terbukti
efektif dalam memantau partisipasi mahasiswa, secara otomatis mereset status kehadiran
jika mahasiswa meninggalkan jangkauan kamera melebihi batas toleransi, serta
memberikan laporan rekapitulasi kehadiran yang transparan dan objektif. Sistem ini
menawarkan solusi absensi yang lebih efisien, akurat, dan berintegritas dibandingkan
metode konvensional maupun sistem biometrik standar.

Kata Kunci: Face Recognition, Absensi Otomatis, MTCNN, FaceNet, Adaptive
Attendance Monitoring, REST API.
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ABSTRACT

Student Name / NPM :  Imam Afandy /21081010290

Thesis Title :  Rancang Bangun Sistem Absensi Mahasiswa
Otomatis Berbasis Desktop Dengan Pendekatan
Face Recognition Dan Adaptive Attendance
Monitoring

Advisors : 1. Fawwaz Ali Akbar, S.Kom., M.Kom.
2. Retno Mumpuni, S.Kom., M.Sc.

Manual attendance processes in higher education often face constraints regarding
time inefficiency and vulnerability to data manipulation, such as proxy attendance (titip
absen). Although Face Recognition technology has begun to be adopted, most existing
systems only apply a "once recognition" method, which allows students to leave the class
after the initial presence is recorded without validating the full duration of their attendance.
This study aims to design and build an automatic student attendance system based on a
desktop application controlled by the lecturer, integrating Face Recognition technology and
the Adaptive Attendance Monitoring (AAM) method. The system is developed using the
Multi-Task Cascaded Convolutional Neural Network (MTCNN) algorithm for face
detection and FaceNet for feature embedding extraction, accelerated by CUDA technology
on the GPU to ensure real-time performance. The system architecture utilizes a Client-
Server model based on REST API, where the client side is constructed using the PySide6
framework and the server side utilizes Flask with MySQL as the database. The AAM
method is applied to continuously calculate the accumulated duration of student presence
within the camera frame, where a student is declared present only if they meet the minimum
duration threshold of 80% of the total lecture session. Test results demonstrate that the
system is capable of detecting and recognizing student faces accurately under various
lighting conditions and facial positions. The Adaptive Attendance Monitoring feature
proved effective in monitoring student participation, automatically resetting the attendance
status if a student leaves the camera range beyond the designated tolerance limit, as well as
providing transparent and objective attendance recapitulation. This system offers an
attendance solution that is more efficient, accurate, and possesses higher integrity
compared to conventional methods or standard biometric systems.

Keywords: Face Recognition, Automatic Attendance, MTCNN, FaceNet, Adaptive
Attendance Monitoring, REST API.
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