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ABSTRAK

Penelitian ini bertujuan mengembangkan sistem pengenalan wajah yang
terintegrasi pada robot resepsionis menggunakan metode Deep Learning berbasis
Convolutional Neural Network (CNN) untuk meningkatkan kualitas interaksi
antara manusia dan robot secara otomatis dan real-time. Sistem dirancang melalui
beberapa tahapan yaitu deteksi wajah menggunakan metode Histogram of Oriented
Gradients (HOG), ekstraksi fitur wajah menggunakan arsitektur ResNet pada CNN
untuk menghasilkan representasi numerik berupa face embedding berdimensi 128,
serta proses identifikasi  menggunakan metode ~Euclidean Distance untuk
menentukan tingkat kemiripan wajah. Sistem diimplementasikan pada komputer
sebagai pusat pemrosesan dan diintegrasikan dengan mikrokontroler Arduino untuk
mengendalikan pergerakan robot menggunakan motor servo serta memberikan
respons otomatis berupa salam, proses check-in dan check-out, serta keluaran suara
berdasarkan hasil pengenalan wajah. Hasil pengujian menunjukkan bahwa sistem
mampu mendeteksi dan mengenali wajah secara stabil dengan performa real-time.
Visualisasi embedding menggunakan metode t-SNE menunjukkan terbentuknya
klaster fitur wajah yang konsisten untuk setiap individu. Selain itu, pengujian
performa menunjukkan rata-rata waktu pemrosesan sistem sebesar sekitar 2,4 detik
per frame dengan proses ekstraksi embedding sekitar 0,37 detik per citra. Hasil
tersebut menunjukkan bahwa integrasi metode HOG dan CNN mampu
menghasilkan sistem pengenalan wajah yang akurat dan responsif, sehingga robot
resepsionis dapat memberikan layanan yang lebih cerdas, personal, dan otomatis

dalam mendukung sistem pelayanan berbasis kecerdasan buatan.

Kata kunci: Pengenalan Wajah, Deep Learning, Convolutional Neural Network,

ResNet, Euclidean Distance, Robot Resepsionis, Face Embedding.
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ABSTRACT

This study aims to develop a face recognition system integrated into a
receptionist robot using a Deep Learning approach based on Convolutional Neural
Networks (CNN) to improve the quality of human—robot interaction in an automatic
and real-time manner. The system is designed through several stages, including
face detection using the Histogram of Oriented Gradients (HOG) method, facial
feature extraction using a ResNet-based CNN architecture to generate numerical
representations in the form of 128-dimensional face embeddings, and an
identification process using the Euclidean Distance method to determine the
similarity between facial features. The system is implemented on a computer as the
main processing unit and integrated with an Arduino microcontroller to control the
robot’s movements using servo motors and provide automatic responses such as
greetings, check-in and check-out processes, and voice output based on the face
recognition results. The experimental results show that the system is capable of
detecting and recognizing faces consistently with stable real-time performance.
Visualization of facial embeddings using the t-SNE method demonstrates the
formation of consistent clusters for each individual. In addition, performance
testing indicates that the average processing time of the system is approximately
2.4 seconds per frame, while the embedding extraction process requires about (.37
seconds per image. These results indicate that the integration of HOG and CNN
methods can produce an accurate and responsive face recognition system, enabling
the receptionist robot to provide more intelligent, personalized, and automated

services to support artificial intelligence-based hospitality systems.

Keywords: Face Recognition, Deep Learning, Convolutional Neural Network,

ResNet, Euclidean Distance, Receptionist Robot, Face Embedding.
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