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ABSTRAK

Pondok Pondok Pesantren Daarul Huda Sukoharjo masih menggunakan sistem absensi
tulis tangan yang rentan terhadap kesalahan pencatatan, risiko kehilangan data, lambatnya
rekapitulasi, dan potensi manipulasi kehadiran. Penelitian ini bertujuan merancang dan
mengimplementasikan sistem absensi otomatis berbasis [Internet of Things (IoT)
menggunakan teknologi Radio Frequency ldentification (RFID) dan mikrokontroler
ESP32 guna meningkatkan akurasi dan efisiensi pendataan kehadiran santri. Metode
pengembangan yang digunakan adalah Waterfall, meliputi analisis kebutuhan, desain,
implementasi, pengujian, dan - pemeliharaan. Perangkat keras yang dibangun
mengintegrasikan sensor RFID RC522, ESP32, buzzer, dan LED, sedangkan perangkat
lunak menggunakan framework Python Flask untuk backend server dan dashboard web
monitoring. Aplikasi web moniforing berbasis Python Flask yang dibangun telah berhasil
menyajikan fitur-fitur utama berupa dasbor pemantauan kehadiran real-time, visualisasi
data dalam bentuk grafik harian dan mingguan, serta tabel rekapitulasi log absensi yang
memudahkan pengasuh pondok dalam mengelola, memfilter, dan. memantau kedisiplinan
santri secara digital. Hasil Black Box Testing menunjukkan seluruh fungsi sistem berjalan
sukses dengan tingkat akurasi fungsional sebesar 100% dalam mengenali kartu dan
mencatat kehadiran. Pengujian performa menunjukkan sistem sangat responsif dengan
rata-rata latensi transmisi data 1,17 detik dan jarak baca optimal RFID 0—5 cm. Pada
pengujian kondisi ekstrem, sistem mencapai tingkat keberhasilan (success rate) 74%,
yang meningkat hingga 90% pada kondisi normal, serta dilengkapi fitur auto-reconnect
Wi-Fi dengan keberhasilan 100%. Implementasi sistem ini-berhasil mendigitalisasi
administrasi kehadiran bagi 17 santri dan mempermudah pemantauan kedisiplinan secara
real-time.

Kata Kunci: Absensi otomatis, ESP32, Internet of Things (1oT), Python Flask, Pondok
Pesantren, RF
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Abstract

Pondok Pesantren Daarul Huda Sukoharjo still relies on a manual handwritten
attendance system, which is prone to recording errors, data loss risks, slow
recapitulation, and potential attendance manipulation. This study aims to design and
implement an Internet of Things (loT)-based automated attendance system utilizing Radio
Frequency Ildentification (RFID) technology and the ESP32 microcontroller to enhance
the accuracy and efficiency of student attendance recording. The development
methodology employed is the Waterfall model, comprising requirement analysis, design,
implementation, testing, and maintenance. The hardware architecture integrates the
RFID RC522 sensor, ESP32, a buzzer, and LED indicators, while the software
infrastructure leverages the Python Flask framework for the backend server and web
monitoring dashboard. The built Python Flask-based web monitoring application
successfully delivers core features, including a real-time attendance monitoring
dashboard, data visualization through daily and weekly charts, and attendance log
recapitulation tables, facilitating pondok administrators in digitally managing, filtering,
and tracking student discipline. Black Box Testing results demonstrate that all system
Sfunctions executed successfully with 100% functional accuracy in card recognition and
attendance recording. Performance testing indicates a highly responsive system,
achieving an average data transmission latency of 1.17 seconds and an optimal RFID
reading range of 0-5 cm. Under extreme condition testing, the system achieved a 74%
success rate, which rose to 90% under normal operating conditions, complemented by a
Wi-Fi auto-reconnection feature with a 100% success rate. The implementation of this
system has successfully digitized attendance administration for 17 students and simplified
real-time discipline monitoring.

Keyword: Automated Attendance, ESP32, Internet of Things (IoT), Python Flask, Islamic
Boarding School, RFID.
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