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ABSTRAK

IMPLEMENTASI SISTEM MONITORING DAN NOTIFIKASI
PROTOTYPE TEMPAT SAMPAH PINTAR BERBASIS IOT DAN
APLIKASI

Pengelolaan sampah di wilayah perkotaan masih mengalami keterlambatan
pengangkutan akibat keterbatasan informasi kondisi tempat sampah secara real-
time. Penelitian ini bertujuan merancang dan mengimplementasikan sistem
monitoring dan notifikasi pada Prototype tempat sampah pintar berbasis Internet of
Things (loT) yang terintegrasi dengan aplikasi Mobile BinGo!. Prototype
menggunakan sensor VL53L0X untuk mendeteksi tingkat kepenuhan sampah,
ESP32 sebagai mikrokontroler, SIMB0OL sebagai media komunikasi jaringan
GSM, serta UPS 12 Volt 6000 mAh sebagai sumber daya. Data sensor dikirim ke
backend FastAPI, disimpan pada database PostgreSQL, dan ditampilkan pada
aplikasi berbasis React Native. Aplikasi BinGo! memiliki tiga pengguna, yaitu
Warga, Admin, dan Sopir, dengan fungsi permintaan penjemputan, monitoring,
pengelolaan tugas, serta pembaruan status pengangkutan. Sistem juga menerapkan
Service Level Agreement (SLA) selama satu jam dengan auto-reminder setiap 30
menit. Hasil pengujian menunjukkan sensor VL53L0X memiliki selisih pembacaan
0-1 cm dibandingkan pengukuran manual, sedangkan pengiriman data melalui
SIM800L berhasil diterima server dan ditampilkan pada aplikasi. UPS mampu
menjaga sistem beroperasi hingga 5 jam 30 menit. Secara keseluruhan, sistem
mampu melakukan monitoring tingkat kepenuhan dan mendukung proses
pengangkutan sampah secara lebih terstruktur dan efisien.

Kata kunci: Internet of Things, Tempat Sampah Pintar, Monitoring, ESP32,
VL53L0X, SIM800L.2Z



ABSTRACT

Implementation Of An lot-Based Smart Waste Bin Prototype Monitoring And
Notification System With A Mobile Application

Waste management in urban areas still faces delays in waste collection due to
limited real-time information regarding waste bin conditions. This study aims to
design and implement a monitoring and notification system for an Internet of Things
(loT)-based smart waste bin prototype integrated with the BinGo! Mobile
Application. The prototype uses a VL53L0X sensor to detect the waste fill level, an
ESP32 as the microcontroller, a SIM800OL module for GSM network
communication, and a 12 Volt 6000 mAh UPS as the power supply. Sensor data are
transmitted to the FastAPl backend, stored in a PostgreSQL database, and
displayed on a React Native-based Mobile Application. The BinGo! application
consists of three user roles: Residents, Admin, and Drivers, with functions including
pickup requests, monitoring, task management, and waste collection status updates.
The system also implements a one-hour Service Level Agreement (SLA) with an
auto-reminder every 30 minutes. Test results show that the VL53L0X sensor has a
measurement difference of approximately 0-1 cm compared to manual
measurements, while data transmission through the SIM800L was successfully
received by the server and displayed on the application. The UPS was able to keep
the system operating for up to 5 hours and 30 minutes. Overall, the system is
capable of monitoring waste fill levels and supporting a more structured and
efficient waste collection process.

Keywords: Internet of Things, Smart Waste Bin Prototype, Monitoring, ESP32, VL53L0X,
SIM8O0O0L.
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