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ABSTRAK 

 

ALAT PEMILAH SAMPAH OTOMATIS BERBASIS 

INTERNET OF THINGS (IOT) DENGAN NOTIFIKASI 

TELEGRAM 

 

(Muhammad Angga Juliansya Putra : 90 Halaman) 

 

Permasalahan sampah yang masih banyak tercampur menjadi salah satu 

kendala dalam pengelolaan lingkungan. Tugas Akhir ini bertujuan merancang alat 

pemilah sampah otomatis berbasis Internet of Things (IoT) dengan notifikasi 

Telegram untuk mempermudah proses pemilahan sampah basah dan kering. Sistem 

menggunakan ESP32 sebagai pengendali utama dan sensor kelembaban untuk 

mendeteksi kadar air pada sampah. Berdasarkan hasil pembacaan sensor, sampah 

dipilah secara otomatis ke wadah yang sesuai, kemudian informasi proses 

pemilahan dikirim ke Telegram melalui koneksi internet. Hasil pengujian 

menunjukkan bahwa alat mampu membedakan sampah basah dan kering serta 

mengirimkan notifikasi ke Telegram dengan baik. Alat ini diharapkan dapat 

membantu proses pemilahan sampah menjadi lebih mudah, praktis, dan mendukung 

pengelolaan sampah berbasis teknologi. 

 

Kata kunci : Internet of Things (IoT), pemilah sampah otomatis, sensor 

kelembaban, ESP32, Telegram. 
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ABSTRACT (ENGLISH) 

 

AUTOMATIC WASTE SORTING SYSTEM BASED ON THE 

INTERNET OF THINGS (IOT) WITH TELEGRAM 

NOTIFICATIONS 

 

(Muhammad Angga Juliansya Putra : 90 Pages ) 

 

Waste that is still commonly mixed together remains one of the challenges 

in environmental waste management. This Final Project aims to design and develop 

an automatic waste sorting system based on the Internet of Things (IoT) with 

Telegram notifications to simplify the sorting process of wet and dry waste. The 

system uses an ESP32 as the main controller and a moisture sensor to detect the 

water content of the waste. Based on the sensor readings, the waste is automatically 

sorted into the appropriate container, and the sorting information is sent to 

Telegram through an internet connection. The testing results show that the system 

is able to distinguish between wet and dry waste and successfully send notifications 

to Telegram. This system is expected to make the waste sorting process easier and 

more practical while supporting technology-based waste management. 

 

Keywords: Internet of Things (IoT), automatic waste sorting, moisture sensor, 

ESP32, Telegram. 



 

KATA PENGANTAR 

 

Puji syukur kehadirat Tuhan Yang Maha Esa atas rahmat dan karunia-Nya, 

sehingga saya dapat menyelesaikan laporan tugas dengan baik. Laporan ini 

disusun sebagai salah satu syarat untuk menyelesaikan pendidikan pada Program 

Studi D3 Teknik Komputer Jurusan Teknik Komputer Politeknik Negeri 

Sriwijaya. 

Dalam penyusunan laporan ini, saya menyadari bahwa tidak lepas dari 

bantuan, dukungan, serta bimbingan dari berbagai pihak. Oleh karena itu, pada 

kesempatan ini saya ingin menyampaikan rasa terima kasih yang sebesar-besarnya 

kepada: 

1. Bapak dan Ibu tercinta, yang selalu menjadi sumber kekuatan dan senantiasa 

memberikan doa, kasih sayang, dukungan, serta semangat tanpa henti kepada 

penulis dalam setiap proses kehidupan, khususnya selama penyusunan proposal 

tugas akhir ini.dan alasan penulis untuk terus berjuang hingga dapat 

menyelesaikan laporan akhir ini. 

2. Ibu Hartati Deviana, S.T.,M.Kom, selaku dosen pembimbing I yang telah 

memberikan arahan, masukan, dan bimbingan selama proses penyusunan 

proposal tugas akhir. 

3. Ibu Husnawati, S.Kom, M.Kom, selaku dosen pembimbing II yang telah 

membantu penulis melalui berbagai saran dan koreksi sehingga proposal ini 

menjadi lebih baik. 

4. Cortis, yang tak kalah penting dalam kehadirannya selalu membersamai, 

memotivasi, dan selalu memberikan dukungan serta semangat kepada penulis 

selama proses penyusunan proposal tugas akhir ini. Dukungan tersebut sangat 

berarti dalam membantu penulis menyelesaikan tugas akhir ini dengan baik. 

5. Anggi Septiana, selaku kakak pertama saya enulis mengucapkan terima kasih 

kepada kakak tercinta yang senantiasa memberikan doa, dukungan, motivasi, 

dan semangat kepada penulis selama proses penyusunan laporan ini. 



 



 

 

 

DAFTAR ISI 

LAPORAN TUGAS AKHIR .................................................................................. i 

LEMBAR PERSETUJUAN .................................................................................. ii 

ABSTRAK ............................................................................................................. iii 

ABSTRACT (ENGLISH)..................................................................................... iv 

KATA PENGANTAR ............................................................................................. i 

DAFTAR ISI ......................................................................................................... iii 

DAFTAR GAMBAR ............................................................................................ vi 

DAFTAR TABEL ............................................................................................... viii 

BAB I ....................................................................................................................... 1 

PENDAHULUAN ................................................................................................... 1 

5.1 Latar Belakang ................................................................................................ 1 

5.2 Perumusan Masalah ........................................................................................ 3 

5.3 Batasan Masalah ............................................................................................. 3 

5.4 Tujuan ............................................................................................................. 4 

5.5 Manfaat ........................................................................................................... 4 

BAB II ...................................................................................................................... 1 

TINJAUAN PUSTAKA ......................................................................................... 1 

2.1 Penelitian Terdahulu ....................................................................................... 1 

2.2 Pemilahan Sampah Otomatis .......................................................................... 3 

2.3 Indikator Nilai Sampah Basah Dan Sampah Kering ....................................... 4 

2.4 Diagram Fishbone ........................................................................................... 5 

2.5 ESP32 .............................................................................................................. 7 

2.6 Sensor Ultrasonik ( HC-SR04) ....................................................................... 8 

2.7 Sensor Kelembaban (Resistive Soil Moisture) ................................................ 8 

2.8 Servo MG996R ............................................................................................... 9 

2.9 Liqiuid Crystal Display (LCD) .....................................................................10 

2.10 Stepdown LM2596 ........................................................................................11 

2.11 Arduino IDE ..................................................................................................13 

iii 



 

2.12 Telegram .......................................................................................................14 

2.13 Internet Of Things .........................................................................................15 

BAB III ..................................................................................................................16 

RANCANG BANGUN .........................................................................................16 

3.1 Tahapan Penelitian ........................................................................................16 

3.2 Identifikasi Masalah ......................................................................................18 

3.3 Studi Literatur ...............................................................................................18 

3.4 Desain Sistem ................................................................................................19 

3.4.1 Diagram Blok ................................................................................................20 

3.4.2 Perancangan Alat...........................................................................................24 

3.4.3 Spesifikasi Alat Komponen...........................................................................26 

3.4.4 MQTT ...........................................................................................................28 

3.4.5 Skematik Rangkaian Alat ..............................................................................29 

3.4.6 Desain Rangkaian Alat .................................................................................31 

3.4.7 Langkah-Langkah Perancangan Alat ............................................................32 

3.5 Flowchart Sistem Kerja Alat.........................................................................34 

3.6 Integrasi .........................................................................................................36 

3.7 Pseudocode ...................................................................................................36 

3.8 Pengujian .......................................................................................................39 

3.8.1 Pengujian ESP32 ...........................................................................................39 

3.8.2 Pengujian Sensor Ultrasonik (HC-SR04) .....................................................40 

3.8.3 Pengujian Sensor Kelembaban (Resistive Soil Moisture) ..............................42 

3.8.4 Pengujian Keseluruhan Kinerja Alat .............................................................43 

BAB IV ................................................................................................................. 37 

HASIL DAN PEMBAHASAN ............................................................................ 37 

4.1 Pengujian ...................................................................................................... 37 

4.1.1 Pengujian Alat Pemilah Sampah Berbasis Internet Of Things (IoT) ........... 37 

4.1.2 Pengujian ESP 32 ......................................................................................... 39 

4.2 Pengujian Kinrja Sensor ................................................................................43 

4.2.1 Hasil Pengujian Sensor Ultrasonik (HC-SR04) ............................................43 

4.2.2 Hasil Pengujian Sensor Kelembaban (Resisitive Soil Moisture) ...................45 

4.2.3 Pengujian Kinerja Keseluruhan Alat .............................................................46 

4.3 Pembahasan ...................................................................................................53 

BAB V ..................................................................................................................... 1 



 

DAFTAR PUSTAKA .............................................................................................3 



vi  

DAFTAR GAMBAR 

Gambar 2.1 Diagram Fishbone ................................................................................ 6 

Gambar 2.2 ESP32 .................................................................................................. 7 

Sumber: https://joy--it- ESP32-C/SBC-NodeMCU-ESP32-C_01.png?_ ................ 7 

Gambar 2.3 Sensor Ultrasonik HC-SR04 ................................................................ 8 

Sumber: https://www.arduinoindonesia.id ............................................................... 8 

Gambar 2.4 Sensor Kelembapan (Resistive Soil Moisture) .................................... 9 

Sumber: https://www.kmtech.id%2Fpost%2Fmengenal-soil-moisture ................... 9 

Gambar 2.5 Motor Servo ....................................................................................... 10 

Sumber: https:/www.mahirelektro.com .................................................................. 10 

Gambar 2.6 Skematik Motor Servo ....................................................................... 10 

Gambar 2.7 Liquid Crystal Display (LCD) ........................................................... 11 

Sumber: https://www. stn-yellow-green-background-yellow-green ...................... 11 

Gambar 2.8 Skematik Liquid Crystal Display (LCD) ........................................... 11 

Gambar 2.9 Stepdown ............................................................................................ 12 

Sumber: https://www.google.com/url?sa=t&source .............................................. 12 

Gambar 2.10 Skematik Stepdown .......................................................................... 12 

Gambar 2.11 Tampilan Arduino IDE .................................................................... 13 

Gambar 2.12 Telegram .......................................................................................... 14 

Sumber: https://www.google.com/url? 2FTelegram_(software) ........................... 14 

Gambar 2.13 Internet Of Things ............................................................................ 15 

Sumber: https://www.madeenginer.com/url? pengantar-apa-itu-internet-of-

things .............................................................................................. 15 

Gambar 3.2 Flowchart Tahap Penelitian ............................................................... 17 

Gambar 3.3 Diagram Blok ..................................................................................... 20 

Gambar 3.4 Gambar MQTT .................................................................................. 29 

Gambar 3.5 Skematik Rangkaian Alat .................................................................. 30 

Gambar 3.6 Desain Rangkaian Alat ...................................................................... 32 

Gambar 3.7 Flowchart Sistem Kerja Alat ............................................................. 35 

Gambar 3.8 Pseudocode Mode Otomatis .............................................................. 37 

Gambar 3.9 Pseudocode Notif Bak Sampah Penuh .............................................. 38 

https://joy--it/
https://www.arduinoindonesia.id/
http://www.mahirelektro.com/
https://www/
https://www.google.com/url?sa=t&source
https://www.google.com/url
https://www.madeenginer.com/url


vii  

Gambar 4.2 Gambar Pengujian Alat Pemilah Sampah Otomatis ...........................37 

Gambar 4.3 Gambar Notifikasi Bak Basah Pada Telegram .................................38 

Gambar 4.4 Gambar Notifikasi Bak Kering Pada Telegram ..................................39 

Gambar 4.5 Gambar Pengujian ESP32 ...................................................................39 



 

DAFTAR TABEL 

 

Tabel 2.1 Penelitian Terdahulu ................................................................................ 1 

Tabel 2.2 Tabel Indikator Sampah basah Dan Sampah kering ................................ 5 

Tabel 3.1 Daftar Komponen .................................................................................. 25 

Tabel 3.2 Spesifikasi Komponen ........................................................................... 26 

Tabel 3.3 Pengujian ESP32 ................................................................................... 39 

Tabel 3.4 Pengujian Sensor Ultrasonik (HC-SR04) .............................................. 41 

Tabel 3.5 Tabel Batas Nilai ADC .......................................................................... 42 

Tabel 3.6 Pengujian Sensor Kelembaban (Resistive Soil Moisture) ...................... 42 

Tabel 3.7 Pengujian Kinerja Alat .......................................................................... 44 

Tabel 4.1 Pengujian ESP32 ................................................................................... 41 

Tabel 4.2 Hasil Pengujian Sensor Ultrasonik (HC-SR04) ..................................... 43 

Tabel 4.3 Hasil Pengujian Sensor Kelembaban (Resisitive Soil Moisture) ........... 45 

Tabel 4.4 Tabel Threshold Nilai ADC .................................................................. 46 

Tabel 4.5 Tabel Threshold Nilai ADC .................................................................. 47 

Tabel 4.6 Hasil Pengujian Seluruh Sistem ............................................................ 47 

Tabel 4.7 Pengujian Tabel LCD ............................................................................ 51 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
viii 


