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IMPLEMENTASI CONVOLUTIONAL NEURAL NETWORK 

DAN COSINE SIMILARITY PADA SISTEM PENGENALAN 

WAJAH REAL-TIME UNTUK IDENTIFIKASI WISUDAWAN 

ABSTRAK 

Proses identifikasi wisudawan pada pelaksanaan wisuda umumnya masih 

dilakukan secara manual sehingga berpotensi menimbulkan antrean, 

keterlambatan, dan kesalahan identifikasi. Penelitian ini bertujuan 

mengimplementasikan Convolutional Neural Network (CNN) untuk menghasilkan 

embedding vector, menerapkan Cosine Similarity sebagai metode pencocokan 

wajah, mengembangkan sistem pengenalan wajah real-time, serta mengevaluasi 

kinerja sistem berdasarkan akurasi dan kecepatan identifikasi. Penelitian 

menggunakan metode kuantitatif dengan pendekatan eksperimen komputasional. 

Sistem dikembangkan menggunakan DeepFace, OpenCV, SQLite, dan Streamlit. 

Pengujian dilakukan terhadap 885 sampel, terdiri atas 423 wajah wisudawan 

terdaftar dan 462 wajah tidak terdaftar, dengan variasi jarak pengambilan citra dan 

penggunaan kacamata. Hasil penelitian menunjukkan bahwa sistem mampu 

melakukan identifikasi secara real-time dengan rata-rata waktu identifikasi 0,6877 

detik. Berdasarkan evaluasi menggunakan Confusion Matrix, sistem memperoleh 

Accuracy sebesar 96,7232%, Precision sebesar 94,9772%, Recall sebesar 

98,3452%, dan F1-Score sebesar 96,6318%. Analisis korelasi menunjukkan 

bahwa jarak memiliki hubungan sangat kuat terhadap ukuran wajah yang 

terdeteksi, namun hanya memiliki hubungan sangat lemah terhadap confidence 

score, cosine distance, dan latency. Hasil tersebut menunjukkan bahwa kombinasi 

CNN dan Cosine Similarity berhasil diterapkan untuk menghasilkan sistem 

pengenalan wajah real-time dengan performa identifikasi yang baik. 

 

Kata Kunci: Convolutional Neural Network, Cosine Similarity, DeepFace, Face 

Recognition, Identifikasi Wisudawan. 
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IMPLEMENTATION OF CONVOLUTIONAL NEURAL 

NETWORK AND COSINE SIMILARITY IN REAL-TIME FACE 

RECOGNITION SYSTEM FOR GRADUATE IDENTIFICATION 

ABSTRACT 

 

Graduate identification during graduation ceremonies is generally performed 

manually, potentially causing queues, delays, and identification errors. This study 

aims to implement the Convolutional Neural Network (CNN) method to generate 

facial embedding vectors, apply Cosine Similarity for face matching, develop a 

real-time face recognition system, and evaluate its performance in terms of 

recognition accuracy and processing speed. This research employed a quantitative 

approach using a computational experimental method. The system was developed 

using DeepFace, OpenCV, SQLite, and Streamlit. The evaluation used 885 facial 

image samples, consisting of 423 registered graduate samples and 462 unregistered 

face samples, under different face-to-camera distances and eyeglass usage 

scenarios. The results show that the system performs real-time face identification 

with an average processing time of 0.6877 seconds. Based on the Confusion Matrix 

evaluation, the system achieved 96.7232% Accuracy, 94.9772% Precision, 

98.3452% Recall, and an F1-Score of 96.6318%. Correlation analysis indicates 

that face-to-camera distance has a very strong relationship with detected face size, 

while showing only very weak relationships with confidence score, cosine distance, 

and processing latency. These findings demonstrate that the proposed system 

successfully provides accurate and real-time graduate identification.. 

 

Keywords: Convolutional Neural Network, Cosine Similarity, DeepFace, Face 

Recognition, Graduate Identification. 
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