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MOTTO 

“Satu-satunya sumber pengetahuan adalah pengalaman” 

“Rahasia kreativitas adalah mengetahui bagaimana cara menyembunyikan 

sumber Anda” 

“Agama tanpa ilmu dalah buta, ilmu tanpa agama adalah lumpuh” 

(Albert Einstein) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

viii 
 

DAFTAR ISI 

Halaman                                                                                                                       

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

LEMBAR PEERSETUJUAN ........................................................................  ii 

LEMBAR PENGESAHAN ............................................................................  iii 

PERNYATAAN ...............................................................................................  iv 

KATA PENGANTAR .....................................................................................  v 

MOTTO ...........................................................................................................  vii 

DAFTAR ISI ....................................................................................................  viii 

DAFTAR GAMBAR .......................................................................................  x 

DAFTAR TABEL ...........................................................................................  xii 

ABSTRAK .......................................................................................................  xiii 

ABSTRACT ......................................................................................................  xiv 

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

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

1.2. Rumusan Masalah .........................................................................  3 

1.3. Batasan Masalah............................................................................  3 

1.4. Tujuan Penelitian ..........................................................................  3 

1.5. Manfaat Penelitian ........................................................................  3 

1.6. Metode Penulisan ..........................................................................  3 

BAB II TINJAUAN PUSTAKA .....................................................................  5 

 2.2. Dasar Teori...................................................................................  5 

  2.2.1. Mikrokontroler ...................................................................  5 

2.2.2.Wirelles Local Area Network(Wireless LAN/WILAN) ......  5 

2.2.3. Arduino Uno 328P .............................................................  6 

2.2.4. Wemos D1 R2 ....................................................................  8 

2.2.5. Software Arduino IDE .......................................................  9 

2.2.6. Sensor Ultrasonik ...............................................................  10 

2.2.7. Motor Servo .......................................................................  11 

2.2.8. Water Flow Sensor G1/2 ....................................................  13 

2.2.9. WaterPump ........................................................................  15 

2.2.10. Relay ................................................................................  16 

2.2.11.Power Supply ....................................................................  17 



 

ix 
 

BAB III METODOLOGI PENELITIAN .....................................................  19 

 3.1. Perangkat Keras ...........................................................................  19 

3.2.Perangkat Lunak ...........................................................................   19 

3.3 Desain Sistem................................................................................   19 

3.3.1. Diagram Blok .....................................................................   20 

3.3.2. Flowchart ...........................................................................   21 

3.4. Desain Alat...................................................................................   23 

3.5. Desain Aplikasi ............................................................................   25 

3.6. Rumus Perhitungan ......................................................................   26 

BAB IV HASIL DAN PEMBAHASAN ........................................................  27 

4.1. Implementasi Sistem ....................................................................  27 

4.2. Perangkat Keras yang Digunakan ................................................  28 

4.3. Mikrokontroler .............................................................................  28 

4.4. Perangkat Lunak yang Digunakan ...............................................  29 

4.5. Database .......................................................................................  30 

4.6. Web Servis ...................................................................................  31 

4.7. Perancangan Komponen ..............................................................  32 

4.7.1. Perancangan Mikrokontroler .............................................   33 

4.7.2. Perancangan Sensor Ultrasonik .........................................   37 

4.7.3. Perancangan Servo Motor ..................................................   38 

4.7.4. Perancangan Sensor Water Flow .......................................   39 

4.7.5. Perancangan Relay dan Water Pump .................................   40 

4.8. Pengujian Sistem ..........................................................................  41 

BAB V KESIMPULAN DAN SARAN ..........................................................  49 

5.1. Kesimpulan ..................................................................................  49 

5.2. Saran ............................................................................................  49 

DAFTAR PUSTAKA ......................................................................................  50 

LAMPIRAN .....................................................................................................  51 

Lampiran 1. Mikrokontroler..............................................................................  51 

Lampiran 2. Listing Progam .............................................................................  51 

Lampiran 3. Perhitungan nilai error pada sensor ketinggian air .......................  58 

Lampiran 4. Perhitungan nilai rata-rata error ....................................................  58 



 

x 
 

Lampiran 5. Perhitungan  nilai debit air............................................................  63 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xi 
 

DAFTAR GAMBAR 

Halaman 

Gambar 2.1. Arduino Uno 328P .......................................................................  7 

Gambar 2.2. Board Wemos D1 R2 ...................................................................  8 

Gambar 2.3. Arduino IDE .................................................................................  9 

Gambar 2.4. Sensor Ultrasonic HC-SR04 ........................................................  10 

Gambar 2.5. Jarak Sensor Ultrasonic H-SR04 .................................................  11 

Gambar 2.6. Motor Servo MG995 ....................................................................  12 

Gambar 2.7. Kontrol Motor Servo Dengan Pulse Width Modulation ..............  13 

Gambar 2.8. Water Flow Sensor G1/2 ..............................................................  14 

Gambar 2.10. Skematik Rangkaian Water Flow Sensor ...................................  14 

Gambar 2.11. Water Pump ................................................................................  15 

Gambar 2.12. Relay...........................................................................................  16 

Gambar 2.13. Struktur Sederhana Relay ...........................................................  17 

Gambar 2.14. Power Supply..............................................................................  18 

Gambar 3.1. Diagram Blok ...............................................................................  20 

Gambar 3.2. Diagram Alir ................................................................................  21 

Gambar 3.3. Desain alat ....................................................................................  23 

Gambar 3.4. Desain Aplikasi ............................................................................  25 

Gambar 4.1. Perangkat Keras............................................................................  29 

Gambar 4.2. Antarmuka Arduino IDE ..............................................................  30 

Gambar 4.3. Rangkaian Interkoneksi Antara Wemos D1 dan Arduino ............  33 

Gambar 4.4. Tampilan Serial Monitor Koneksi ................................................  33 

Gambar 4.5. Tampilan Serial Monitor Delay Koneksi .....................................  34 

Gambar 4.6. Tampilan Serial Monitor Delay Upload Data ..............................  35 

Gambar 4.7. Tampilan Serial Monitor Koneksi ESP ........................................  36 

Gambar 4.8. Rangkaian Sensor Ultrasonik Pada Mikrokontroler ....................  37 

Gambar 4.9. Rangkaian Servo, Sensor Ultrasonik Pada Mikrokontroler .........  38 

Gambar 4.10. Rangkaian Sensor Water Flow Ultrasonik dan Servo Motor .....  39 

Gambar 4.11. Rangkaian Relay dan Water Pump.............................................  40 

Gambar 4.12. Rangkaian Keseluruhan Prototipe ..............................................  41 

Gambar 4.13. Grafik Pengujian Sensor A .........................................................  42 

Gambar 4.14. Grafik Pengujian Sensor B .........................................................  43 



 

xii 
 

Gambar 4.15. Grafik Pengujian Sensor C .........................................................  44 

Gambar 4.16. Grafik Pengujian Sensor D .........................................................  45 

Gambar 4.17. Grafik Pengujian Sensor E .........................................................  46 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xiii 
 

DAFTAR TABEL 

Halaman 

Tabel 2.1. Spesifikasi Wirelles Local Area Network ........................................  6 

Tabel 2.2. Spesifikasi Arduino Uno 328P .........................................................  7 

Tabel 2.3. Spesifikasi Wimos D1 R2 ................................................................  8 

Tabel 2.4. Spesifikasi hardware sensor ultrasonic ...........................................  11 

Tabel 2.5. Spesifikasi Motor Servo ...................................................................  12 

Tabel 2.6. Spesifikasi Water Flow Sensor ........................................................  14 

Tabel 2.7. Spesifikasi Water Pump ...................................................................  16 

Tabel 2.8. Spesifikasi Relay ..............................................................................  16 

Tabel 2.9. Spesifikasi Power Supply .................................................................  18 

Tabel 3.1. Spesifikasi Prototipe Irigasi .............................................................  23 

Tabel 4.1. Pengujian Komunikasi Koneksi .......................................................  34 

Tabel 4.2. Pengujian Delay Koneksi .................................................................  34 

Tabel 4.3. Pengujian Delay Upload Data..........................................................  35 

Tabel 4.4. Pengujian Pengiriman Data Sinyal Servo ........................................  36 

Tabel 4.5. Pengujian Sensor Ultrasonik (Saluran Irigasi A) .............................  41 

Tabel 4.6. Pengujian Sensor Ultrasonik (Saluran Irigasi B) .............................  42 

Tabel 4.7. Pengujian Sensor Utrasonik (Saluran Irigasi C) ..............................  43 

Tabel 4.8. Pengujian Sensor Ultrasonik (Saluran Irigasi D) .............................  44 

Tabel 4.9. Pengujian Sensor Ultrasonik (Saluran Irigasi E) .............................  45 

Tabel 4.10. Pengujian Servo Motor Buka Tutup Gerbang ( Saluran A,B,C) ...  47 

Tabel 4.11. Pengujian Servo Motor Buka Tutup Gerbang (Saluran D,E,F) .....  47 

Tabel 4.12. Hasil PengujianPelaksanaan jadwal ...............................................  48 

Tabel 4.13.Hasil Pengujian Sensor Water Flow ...............................................  48 

 

 

 

 

 

 

 

 


