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ABSTRAK 

 
MUKHLIS ABURIZAL KHORDOWI. 2026. Rancang Bangun Sistem 

Pengenalan Wajah Berbasis Face Tracking Menggunakan Framework 

MediaPipe dan Mikrokontroler ESP-32. Dibimbing oleh Dr.Ir. Tedjo 

Darmanto, M.T. dan Galih, S.T., M.Kom. 

 

Perkembangan teknologi computer vision telah mendorong pengembangan 

berbagai sistem yang mampu mendeteksi, melacak, dan mengenali objek secara 

otomatis. Salah satu penerapannya adalah sistem pengenalan wajah yang 

memanfaatkan teknologi face tracking dan face recognition. Agar proses 

pengenalan wajah dapat berlangsung secara optimal, sistem perlu mampu menjaga 

posisi wajah tetap berada dalam bidang pandang kamera selama proses identifikasi. 

Penelitian ini bertujuan merancang dan membangun sistem pengenalan wajah 

berbasis face tracking menggunakan Framework MediaPipe dan mikrokontroler 

ESP-32. Framework MediaPipe digunakan untuk mendeteksi posisi wajah secara 

real-time sekaligus mengendalikan pergerakan kamera melalui mekanisme servo 

pan-tilt yang dikontrol oleh ESP-32, sedangkan Framework DeepFace dengan 

model ArcFace digunakan untuk mengenali wajah yang telah terdaftar pada dataset 

serta membedakannya dengan Orang Tidak Dikenal (OTK). Metode 

pengembangan sistem yang digunakan adalah Prototype, yang meliputi tahapan 

Communication, Quick Plan, Modeling Quick Design, Construction of Prototype, 

serta Deployment, Delivery and Feedback. Hasil pengujian menunjukkan bahwa 

sistem mampu mendeteksi wajah pada berbagai orientasi yang diuji, mengikuti 

pergerakan wajah secara real-time dengan waktu deteksi rata-rata sebesar 30,65 ms, 

mendeteksi wajah hingga jarak sekitar 4 meter, serta mengenali wajah secara 

optimal hingga jarak sekitar 2 meter. Pengujian face recognition terhadap empat 

karyawan dan satu objek OTK dengan total 50 titik pengamatan menghasilkan 

tingkat akurasi rata-rata sebesar 80%. Berdasarkan hasil tersebut, sistem yang 

dikembangkan telah mampu menjalankan fungsi deteksi, pelacakan, dan 

pengenalan wajah secara otomatis sesuai dengan tujuan penelitian. 

 

Kata Kunci : Computer Vision, Face Tracking, Face Recognition, Pengawasan 

Ruangan, MediaPipe. 
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ABSTRACT 

 
MUKHLIS ABURIZAL KHORDOWI. 2026. Rancang Bangun Sistem 

Pengenalan Wajah Berbasis Face Tracking Menggunakan Framework 

MediaPipe dan Mikrokontroler ESP-32. Dibimbing oleh Dr.Ir. Tedjo 

Darmanto, M.T. dan Galih, S.T., M.Kom. 

 

The advancement of computer vision technology has encouraged the 

development of various systems capable of automatically detecting, tracking, and 

recognizing objects. One of its applications is a face recognition system that utilizes 

face tracking and face recognition technologies. To ensure an optimal face 

recognition process, the system must be able to keep the face within the camera's 

field of view during the identification process. This study aims to design and develop 

a face recognition system based on face tracking using the MediaPipe Framework 

and the ESP-32 microcontroller. The MediaPipe Framework is utilized to detect 

face positions in real time and control camera movement through a pan-tilt servo 

mechanism driven by the ESP-32, while the DeepFace Framework with the 

ArcFace model is employed to recognize registered faces and distinguish them from 

Unknown Persons. The system was developed using the Prototype method, which 

consists of the Communication, Quick Plan, Modeling Quick Design, Construction 

of Prototype, and Deployment, Delivery and Feedback stages. The experimental 

results show that the system is capable of detecting faces in all tested orientations, 

tracking face movements in real time with an average detection time of 30.65 ms, 

detecting faces at distances of up to 4 meters, and recognizing faces optimally at 

distances of up to 2 meters. Face recognition testing conducted on four registered 

employees and one unknown subject with a total of 50 observation points achieved 

an average recognition accuracy of 80%. Based on these results, the developed 

system successfully performs automatic face detection, tracking, and recognition in 

accordance with the objectives of this study. 

 

Keywords: Computer Vision, Face Tracking, Face Recognition, Surveillance, 

MediaPipe.  
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