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ABSTRAK 

YANUAR DWI PRASETYO. Judul Implementasi IoT dalam Mendeteksi Aktivitas Kelas untuk 

Mewujudkan Smart Classroom di Universitas Nahdlatul Ulama Al Ghazali. Dibimbing oleh 

SAFIQ ROSAD, M.Kom dan TRI ANGGORO, M.Kom. 

Perkembangan teknologi informasi dan Internet of Things (IoT) mendorong penerapan sistem 

cerdas dalam lingkungan pendidikan, salah satunya melalui konsep Smart Classroom. 

Pengelolaan fasilitas ruang kelas yang masih dilakukan secara manual sering menimbulkan 

pemborosan energi, seperti kipas angin yang tetap menyala saat ruangan kosong. Penelitian ini 

bertujuan untuk mengimplementasikan sistem berbasis IoT dalam mendeteksi aktivitas kelas 

guna mewujudkan Smart Classroom di Universitas Nahdlatul Ulama Al Ghazali. Sistem 

dikembangkan menggunakan mikrokontroler Arduino Uno sebagai pengendali utama dan 

modul WiFi NodeMCU ESP8266 untuk mengirimkan data ke internet. Dua sensor inframerah 

(IR) digunakan untuk mendeteksi arah pergerakan dan menghitung jumlah pengguna di dalam 

kelas secara real-time. Data tersebut digunakan untuk mengendalikan kipas angin secara 

otomatis serta dikirim ke Firebase Realtime database untuk monitoring secara online. Hasil 

pengujian menunjukkan bahwa sistem mampu mendeteksi keberadaan pengguna dan 

mengontrol kipas angin secara otomatis sesuai kondisi ruangan. 

Kata kunci: Smart Classroom, Internet of Things (IoT), Arduino UNO, NodeMCU ESP8266, 

Sensor IR, Realtime Monitoring, Deteksi Aktivitas Mahasiswa. 

 

  



ABSTRACT 

YANUAR DWI PRASETYO. Implementing IoT in Detecting Classroom Activity to Create a 

Smart Classroom at Nahdlatul Ulama Al Ghazali University. Supervised by SAFIQ ROSAD, 

M.Kom. and TRI ANGGORO, M.Kom. 

The development of information technology and the Internet of Things (IoT) encourages the 

implementation of intelligent systems in educational environments, one of which is through the 

concept of Smart Classrooms. Manual management of classroom facilities often results in 

energy waste, such as fans remaining on when the room is empty. This study aims to implement 

an IoT-based system to detect classroom activities to realize a Smart Classroom at Nahdlatul 

Ulama Al Ghazali University. The system was developed using an Arduino Uno 

microcontroller as the main controller and a NodeMCU ESP8266 WiFi module to transmit 

data to the internet. Two infrared (IR) sensors are used to detect movement direction and count 

the number of users in the classroom in real-time. The data is used to automatically control 

the fans and is sent to the Firebase Realtime database for online monitoring. Test results show 

that the system is able to detect the presence of users and control the fans automatically 

according to room conditions. 

Keywords: Smart Classroom, Internet of Things (IoT), Arduino UNO, NodeMCU ESP8266, IR 

Sensor, Realtime Monitoring, Student Activity Detection. 
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