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ABSTRAK

RANCANG BANGUN SISTEM KUNCI PINTU OTOMATIS BERBASIS 

PENGENALAN WAJAH MENGGUNAKAN RASPBERRY PI 4

Kunci  pintu  konvensional  seperti  kunci  fisik,  RFID,  dan  sistem  berbasis 

smartphone masih menyisakan risiko hilang, dipinjamkan, atau disalahgunakan 

karena bergantung pada media tambahan. Penelitian ini bertujuan menghasilkan 

sistem kunci pintu otomatis berbasis pengenalan wajah yang bekerja secara real-

time melalui arsitektur client-server lokal antara Raspberry Pi 4 dan laptop, serta 

mengembangkan prototipe yang mengintegrasikan Raspberry Pi 4, kamera, modul 

relay, dan solenoid door lock. Sistem menggunakan algoritma Haar Cascade untuk 

deteksi  wajah  dan  Local  Binary  Pattern  Histogram (LBPH)  untuk  pengenalan 

wajah,  dengan  Raspberry  Pi  4  sebagai  pengambilan  citra  dan  kontrol  GPIO, 

sedangkan laptop menangani pemrosesan dan keputusan akses melalui komunikasi 

TCP/IP. Pintu terbuka apabila nilai confidence di bawah 55 dan ID hasil pengenalan 

terdaftar, kemudian terkunci otomatis setelah lima detik. Hasil pengujian terhadap 

lima pengguna terdaftar menunjukkan akurasi pengenalan rata-rata 98,38% dan 

penolakan pengguna tidak terdaftar rata-rata 93,78%, dengan waktu respon rata-rata 

328,61 milidetik. Disimpulkan bahwa kedua tujuan penelitian tercapai dan sistem 

dapat menjadi alternatif kontrol akses tanpa kunci fisik, kartu, maupun PIN.

Kata kunci: pengenalan wajah, Raspberry Pi 4, Haar Cascade, LBPH, kunci pintu 

otomatis
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ABSTRACT

DESIGN AND DEVELOPMENT OF AN AUTOMATIC DOOR LOCK 
SYSTEM BASED ON FACE RECOGNITION USING RASPBERRY PI 4

Conventional  door  locks  such as  physical  keys,  RFID,  and smartphone-based  
systems still pose risks of loss, lending, or misuse because they rely on additional  
media. This study aims to develop a real-time automatic door lock system based on 
face recognition using a local client-server architecture between a Raspberry Pi 4  
and a laptop, and to build a prototype integrating the Raspberry Pi 4, a camera, a  
relay module, and a solenoid door lock. The system applies the Haar Cascade  
algorithm for face detection and Local Binary Pattern Histogram (LBPH) for face  
recognition, where the Raspberry Pi 4 handles image acquisition and GPIO control  
while  the  laptop  performs  processing  and  access  decisions  through  TCP/IP  
communication. The door unlocks when the confidence value is below 55 and the  
recognized ID is registered, then automatically locks again after five seconds.  
Testing  on  five  registered  users  showed  an  average  recognition  accuracy  of  
98.38% and an average rejection rate of 93.78% for unregistered users, with an  
average response time of 328.61 milliseconds. It is concluded that both research  
objectives were achieved and the system can serve as an access-control alternative  
without physical keys, cards, or PINs.

Keywords: face recognition, Raspberry Pi 4, Haar Cascade, LBPH, automatic  
door lock
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