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IMPLEMENTASI PERANGKAT KERAS SISTEM MONITORING PINTU 

AKSES LABORATORIUM MENGGUNAKAN RFID BERBASIS HYBRID 

FIBER DAN WEB SERVER 

 

“Implementasi Perangkat Keras Sistem Monitoring Pintu Akses Laboratorium 

Menggunakan RFID Berbasis Hybrid Fiber dan Web Server” 

ABSTRAK 
Keamanan Laboratorium Telekomunikasi merupakan aspek penting dalam mendukung 

kegiatan praktikum serta melindungi aset dan peralatan laboratorium. Pengawasan akses 

keluar masuk laboratorium yang masih dilakukan secara manual berpotensi menimbulkan 

kesalahan pencatatan, keterlambatan penyampaian informasi, dan kurang efektif dalam 

menyediakan data monitoring secara real-time. Oleh karena itu, diperlukan sistem 

monitoring pintu akses yang mampu melakukan identifikasi pengguna dan mengirimkan 

data secara terintegrasi melalui jaringan komunikasi yang andal. Penelitian ini bertujuan 

mengimplementasikan perangkat keras sistem monitoring pintu akses Laboratorium 

Telekomunikasi menggunakan RFID berbasis Hybrid Fiber dan Web Server, serta 

menganalisis kinerja komunikasi data pada sistem. Metode penelitian meliputi studi 

literatur, perancangan perangkat keras, implementasi sistem, konfigurasi jaringan hybrid 

fiber, serta pengujian fungsional perangkat dan performa jaringan menggunakan parameter 

Quality of Service (QoS) yang terdiri atas latency, jitter, throughput, dan packet loss. Hasil 

penelitian menunjukkan bahwa sensor RFID RC522 berhasil membaca RFID Tag sebagai 

media identifikasi pengguna. Sensor PIR berhasil mendeteksi pergerakan pada jarak 5–10 

cm. Modul LM2596 mampu menurunkan tegangan dari 12,3 V menjadi 5,13 V dengan 

persentase kesalahan sebesar 2,6%. Pada pengujian komunikasi radio TP-Link 5 GHz 

dalam kondisi indoor diperoleh nilai latency sebesar 85 ms, jitter sebesar 15 ms, throughput 

sebesar 125 kbps, dan packet loss sebesar 0%. Hasil pengujian speedtest pada jarak 

optimum 24,3 meter memperoleh nilai ping sebesar 25 ms, kecepatan download sebesar 

22,29 Mbps, dan upload sebesar 25,40 Mbps, sehingga komunikasi data berjalan stabil dan 

mendukung proses monitoring secara real-time. 

 

Kata kunci: sistem monitoring, RFID RC522, sensor PIR, hybrid fiber, web server. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
                                                                                                                                                          vii 

                                                                     Politeknik Negeri Jakarta 
 

IMPLEMENTATION OF HARDWARE FOR AN RFID-BASED 

LABORATORY ACCESS DOOR MONITORING SYSTEM USING 

HYBRID FIBER AND A WEB SERVER 

 

“Implementation of Hardware for an RFID-Based Laboratory Access Door 

Monitoring System Using Hybrid Fiber and a Web Server” 

 

ABSTRACT 
Telecommunications Laboratory security is a crucial aspect in supporting laboratory 

activities and protecting laboratory assets and equipment. Manual monitoring of 

laboratory entry and exit has the potential to lead to recording errors, delays in 

information delivery, and is ineffective in providing real-time monitoring data. 

Therefore, an access door monitoring system capable of identifying users and 

transmitting data in an integrated manner over a reliable communication network is 

required.This study aims to implement hardware for a Telecommunications Laboratory 

access door monitoring system using Hybrid Fiber RFID and a Web Server, and to 

analyze the system's data communication performance. The research methods include 

literature review, hardware design, system implementation, hybrid fiber network 

configuration, and functional testing of the device and network performance using 

Quality of Service (QoS) parameters including latency, jitter, throughput, and packet 

loss.The results show that the RC522 RFID sensor successfully reads RFID tags used 

for user identification. The PIR sensor successfully detects movement at a distance of 

5–10 cm. The LM2596 module is capable of reducing the voltage from 12.3 V to 5.13 V 

with an error percentage of 2.6%. Under indoor conditions, TP-Link 5 GHz radio 

communication testing obtained a latency of 85 ms, jitter of 15 ms, throughput of 125 

kbps, and packet loss of 0%. Speedtest testing at the optimum distance of 24.3 meters 

resulted in a ping of 25 ms, a download speed of 22.29 Mbps, and an upload speed of 

25.40 Mbps, indicating stable data communication and supporting real-time 

monitoring. 

 

Keywords: monitoring system, RFID, PIR sensor, hybrid fiber, web server, laboratory 

security. 
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