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Abstrak 

 Sampah merupakan kendala yang selalu membuat kondisi dilingkungan 

perkotaan tercemar. Tak terkecuali kota Ponorogo yang memiliki sebutan Bumi Reog 

ini juga mengalami sebuah permasalahan sampah, seperti tempat pembuangan sampah 

sementara yang tersebar diwilayah kota yang mengalamai penumpukan dan 

menimbulkan bau-bau tidak sedap pada pengguna jalan. Seiring berkembangnya 

teknologi yang semakin pintar membuat sebuah konsep atau rancang bangun smart 

garbage untuk membantu dinas kebersihan dalam menjalankan tugasnya dan 

menciptakan lingkungan yang bersih. Memanfaatkan sebuah aplikasi smartphone 

seperti telegram sebagai penyampaian informasi data tempat sampah sementara kepada 

petugas dan menggunakan raspberry pi sebagai kontroler. Dalam rancangan ini tempat 

sampah akan dipasang sensor ultrasonik dan sensor gas MQ-135 yang akan memantau 

keadaan tempat sampah sementara.  

 

Kata Kunci : Sampah, Smart Garbage, Raspberry Pi, Sensor Ultrasonik, Sensor 

gas MQ-135, Telegram 

   

mailto:retno.nurseptiani@gmail.com


 

x 
 

DAFTAR ISI 

HALAMAN JUDUL  ..................................................................................... i 

HALAMAN PENGESAHAN  ....................................................................... ii 

PERNYATAAN ORISINALITAS SKRIPSI  .............................................. iii 

HALAMAN BERITA ACARA UJIAN  ....................................................... iv 

BERITA ACARA BIMBINGAN SKRIPSI  ................................................ v 

MOTTO  ......................................................................................................... vi 

PERSEMBAHAN  .......................................................................................... vii 

ABSTRAK  ..................................................................................................... ix 

DAFTAR ISI  .................................................................................................. x 

BAB 1 PENDAHULUAN 

1.1. Latar Belakang  ....................................................................................... 1 

1.2. Perumusan Masalah  ............................................................................... 2 

1.3. Tujuan Penelitian  ................................................................................... 3 

1.4. Batasan Masalah ..................................................................................... 3 

1.5. Manfaat Penelitian atau Perancangan  .................................................... 3 

BAB II TINJAUAN PUSTAKA 

2.1.    Penelitian Terdahulu  ............................................................................. 5 

2.2 Internet of Things  ................................................................................... 6 

2.3. Raspberry Pi............................................................................................ 7 

2.4. Python  .................................................................................................... 8 

2.5. Sensor Ultrasonik ................................................................................... 8 

2.7. Sensor MQ-135 ....................................................................................... 10 

BAB III METODE PENELITIAN 

3.1. Rancangan Penelitian ............................................................................. 12 

3.2.   Perancangan Aplikasi   ............................................................................ 15 

4.1.1 Deskripsi Perancangan  ...................................................................... 15 

3.2.2 Desain Perancangan  .......................................................................... 16 



 

xi 
 

3.2.2.1  Arsituktur Perankat  ..................................................................... 16 

3.2.2.2  Skematik Perangkat ..................................................................... 16 

3.2.2.3 Flowchart Ssistem  ........................................................................ 18 

3.3. Kalibrasi Perangkat  ................................................................................ 19 

BAB IV PEMBAHASAN 

4.1. Implementasi .......................................................................................... 23 

4.1.1  Penginstalan OS Raspberry  .............................................................. 23 

4.1.2  Konfigurasi Remote Desktop  ........................................................... 25 

4.1.2.1  Scan IP  ........................................................................................ 25 

4.1.2.2  PuTTy  ......................................................................................... 26 

4.1.2.3  VNC Viewer  ............................................................................... 27 

4.2 Pembuatan Bot Telegram  ...................................................................... 28 

4.3 Implementasi Perangkat Keras  .............................................................. 30 

4.4 Interface Software Fungsional Sistem  ................................................... 33 

4.5 Analisis Kalibrasi Perangkat .................................................................. 36 

BAB V PENUTUP 

5.1 Kesimpulan  ............................................................................................ 39 

5.2 Saran  ...................................................................................................... 40  

DAFTAR PUSTAKA  ....................................................................................  

LAMPIRAN  ...................................................................................................  

  



 

xii 
 

DAFTAR GAMBAR 

Gambar 2.1. Raspberry Pi ............................................................................. 8 

Gambar 2.2. Sensor Ultrasonik HC-SR04 .................................................... 9 

Gambar 2.3. Sensor MQ-135  ....................................................................... 11 

Gambar 3.1. Alur Penelitian  ......................................................................... 14 

Gambar 3.2. Arsitektur Perangkat ................................................................. 16 

Gambar 3.3 Skematik Perangkat  ................................................................. 17  

Gambar 3.4 Flowchart Sistem ..................................................................... 18 

Gambar 4.1 Tampilan Penginstalan Os Raspi .............................................. 24 

Gambar 4.2 Proses Pemasangan OS ............................................................ 24 

Gambar 4.3 Tampilan Desktop Raspberry ................................................... 25 

Gambar 4.4 Tampilan IP Scanner ................................................................ 26 

Gambar 4.5 Tampilan PuTTy ....................................................................... 27 

Gambar 4.6 Tampilan VNC Viewer ............................................................ 28 

Gambar 4.7 Pembuatan Bot Telegram  ........................................................ 29 

Gambar 4.8 Bot Berhasil Dibuat .................................................................. 30 

Gambar 4.9 Implementasi Perangkat Keras ................................................. 30 

Gambar 4.10 Sensor Perancangan .................................................................. 31 

Gambar 4.11 Source Code Ultrasonik ............................................................ 33 

Gambar 4.12 Source Code MQ-135 ............................................................... 35 

Gambar 4.13 Peringatan Kondisi Tempat Sampah dengan ultrasonic ........... 36 

Gambar 4.14 Peringatan Kondisi Tempat Sampah dengan MQ-135 ............. 36 

 

 

 

 

 



 

xiii 
 

 

 

DAFTAR TABEL 

Tabel  3.1 Deskripsi Perangkat  ................................................................. 14 

Tabel  3.2 Keterangan Skematik ............................................................... 16 

Tabel  3.3 Uji Kalibrasi Ultrasonik  .......................................................... 18 

Tabel 3.4 Uji Kalibrasi MQ-135............................................................... 19 

Tabel 4.1 Penjelasan Source Code Ultrasonik .......................................... 31 

Tabel  4.2 Penjelasan Source Code MQ-135  ............................................ 32 

Tabel  4.3 Status Kondisi Tempat Sampah ............................................... 34 

Tabel  4.4 Hasil Kalibrasi Ultrasonik ........................................................ 34 

Tabel  4.5 Hasil Kalibrasi MQ-135  .......................................................... 37 

 


