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ABSTRAK

Penelitian ini membahas perancangan dan implementasi tempat sampah otomatis
yang mampu memilah sampah organik dan anorganik dengan memanfaatkan
teknologi Internet of Things (loT). Sistem ini menggunakan kombinasi sensor
proximity induktif, proximity kapasitif, dan inframerah untuk mengidentifikasi jenis
sampah, serta sensor ultrasonik untuk mendeteksi kapasitas wadah. Data hasil
deteksi diproses oleh mikrokontroler ESP32 yang mengendalikan pergerakan servo
motor dalam membuka penutup tempat sampah sesuai kategori sampah, serta
menampilkan informasi melalui LCD I2C 16x2. Selain itu, status tempat sampah
dapat dipantau secara real-time melalui aplikasi Blynk. Pengujian dilakukan
sebanyak 20 kali dengan variasi jenis sampah. Hasil pengujian menunjukkan bahwa
sistem mampu bekerja otomatis dengan tingkat akurasi sebesar 92,5%, yang
dihitung dari perbandingan jumlah deteksi benar terhadap total percobaan,
meskipun masih dipengaruhi oleh faktor lingkungan dan karakteristik material.
Sistem ini diharapkan dapat menjadi solusi praktis untuk mendukung pengelolaan
sampah rumah tangga yang lebih efektif, efisien, dan terintegrasi dengan teknologi
IoT.

Kata Kunci: Internet of Things, ESP32, sensor proximity, sensor ultrasonik,
pemilahan sampah otomatis
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ABSTRACK

This research discusses the design and implementation of an automatic trash can
that is able to sort organic and inorganic waste by utilizing Internet of Things (loT)
technology. This system uses a combination of inductive proximity sensors,
capacitive proximity sensors, and infrared sensors to identify the type of waste, as
well as an ultrasonic sensor to detect the container capacity. The detection data is
processed by an ESP32 microcontroller that controls the movement of the servo
motor in opening the trash can lid according to the waste category, and displays
information via a 16x2 I2C LCD. In addition, the status of the trash can be
monitored in real-time through the Blynk application. Tests were carried out 20
times with various types of waste. The test results show that the system is able to
work automatically with an accuracy level of 92.5%, which is calculated from the
comparison of the number of correct detections to the total number of trials,
although it is still influenced by environmental factors and material characteristics.
This system is expected to be a practical solution to support more effective, efficient,
and integrated household waste management with loT technology.

Keywords: Internet of Things, ESP32, proximity sensor, ultrasonic sensor,
automatic waste sorting
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