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ABSTRAK

APLIKASI PRESENSI PEGAWAI MENGGUNAKAN FACE VERIFICATION
BERBASIS CONVOLUTIONAL NEURAL NETWORK DAN EUCLIDEAN
DISTANCE ALGORITHM

Oleh :
RIZKY MAULID ARDIANSYAH

Perkembangan teknologi informasi sangat penting dalam kehidupan sehari-
hari, terutama dalam meningkatkan kualitas layanan, termasuk pengelolaan
kepegawaian. Transformasi digital mendorong peralihan dari metode manual ke sistem
berbasis web, tetapi adopsi teknologi di UMKM masih terbatas. Solusi presensi
berbasis web dengan pengenalan wajah dapat menawarkan kemudahan dan efisiensi
waktu, serta melindungi privasi melalui pemrosesan biometrik di sisi klien. Sistem ini
dikembangkan dengan model Waterfall, menggunakan Convolutional Neural Network
(CNN) untuk ekstraksi fitur wajah dan Euclidean distance untuk mengukur kemiripan.
Proses presensi melibatkan pengambilan selfie, deteksi /andmark wajah dengan
MTCNN, dan pencocokan embedding dengan template tersimpan berdasarkan ambang
tertentu. Pengujian fungsional menunjukkan kinerja sesuai_ kebutuhan, sedangkan
evaluasi performa ' pada 6 “subjek’ (60" citra) dalam dua‘ kondisi pencahayaan
menunjukkan 7rue ‘Acceptance Rate hingga 98% dengan! False Acceptance Rate 0%
dan akurasi sekitar 99%. Ini menunjukkan bahwa sistem verifikasi wajah berbasis
peramban dengan embedding CNN dan Euclidean distance efektif untuk diterapkan
dalam UMKM dan organisasi kecil.

Kata kunci : verifikasi wajah, Convolutional Neural Network, Euclidean distance,

face-api.js, face embedding, Waterfall.
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ABSTRACT

AN EMPLOYEE ATTENDANCE SYSTEM USING FACE VERIFICATION
WITH A CONVOLUTIONAL NEURAL NETWORK AND THE EUCLIDEAN
DISTANCE ALGORITHM

By
RIZKY MAULID ARDIANSYAH

Advancements in information technology are essential in everyday life and enhance
service quality across various sectors, leading to a transition from manual methods to
more efficient web-based systems. In MSME environments where digital adoption is
limited, a browser-based face-recognition attendance solution can streamline
processes, save time, and ensure privacy by handling biometric processing on the client
side. This system was developed using the Waterfall model and utilizes a Convolutional
Neural Network (CNN) for extracting face embeddings, alongside Euclidean distance
for measuring similarity. The attendance procedure involves capturing a selfie,
detecting and landmarking using MTCNN, and matching embeddings to stored
templates based on a specific threshold. Functional testing confirmed that all UI and
functional scenarios were successful. Performance evaluation ‘with 6 subjects (60
images) in two lighting conditions (5 e¢d sr/m2and 43 cd-sr/m?) indicated that modifying
the threshold from 0.35 to 0.41 improved the True Acceptance Rate to 98.33% while
maintaining a False Acceptance Rate of 0% and achieving an overall accuracy of
around 99.17%. These findings suggest that the browser-based face verification
attendance system using CNN embeddings and Euclidean distance offers an effective,

accurate, and practical solution for small organizations.

Keywords: face verification, Convolutional Neural Network, Euclidean distance,

face-api.js, face embedding, Waterfall.
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