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ABSTRAK 

 

Nama  : Muhammad Santriko 

Program Studi : Teknik Informatika 

Judul  : Sistem Cerdas Pengaturan Pupuk Dan Debit Air Pada Hidroponik 

 

Teknik hidroponik membutuhkan pengelolaan yang presisi terhadap 

kadar pupuk dan debit air untuk memastikan pertumbuhan tanaman yang 

optimal. Pengelolaan manual masih sering dilakukan, yang dapat 

menyebabkan ketidaksesuaian nutrisi, pemborosan air, dan ketidakefisienan. 

Penelitian ini bertujuan untuk mengembangkan sistem cerdas berbasis Internet 

of Things (IoT) dan logika fuzzy yang mampu mengatur pH dan TDS secara 

otomatis pada sistem hidroponik NFT (Nutrient Film Technique). Metode 

yang digunakan meliputi pemanfaatan sensor pH, TDS, ultrasonik, dan flow 

meter yang terintegrasi dengan mikrokontroler ESP32 dan aplikasi Blynk. 

Data dari sensor diolah melalui fuzzy logic untuk menghasilkan output berupa 

volume cairan (liter) dan durasi waktu aktivasi pompa (detik). Sistem ini 

dirancang untuk mengaktifkan pompa pH UP/DOWN dan pupuk secara 

otomatis berdasarkan nilai delta dan error dari parameter pH dan TDS. Hasil 

implementasi menunjukkan bahwa sistem mampu menjaga stabilitas nutrisi 

dengan akurat, serta mengurangi pemborosan air dan pupuk. Sistem juga 

memungkinkan monitoring jarak jauh secara real-time melalui aplikasi mobile. 

Dengan demikian, sistem ini efektif dan adaptif untuk mendukung pertanian 

hidroponik berkelanjutan. 

 

Kata Kunci: IoT, fuzzy logic, hidroponik NFT, pH, TDS 
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ABSTRACT 

 

Nama  : Muhammad Santriko 

Program Studi : Teknik Informatika 

Judul  : Smart System for Control of Fertilizer and Water Discharge in 

Hydroponics 

 

Hydroponic systems require precise control over nutrient levels and 

water flow to ensure optimal plant growth. Manual management is still widely 

used, which often leads to imprecise nutrient delivery, water wastage, and 

inefficiency. This study aims to develop an intelligent system based on the 

Internet of Things (IoT) and fuzzy logic to automatically regulate pH and TDS 

levels in a Nutrient Film Technique (NFT) hydroponic setup. The methodology 

includes the integration of pH, TDS, ultrasonic, and flow sensors with an 

ESP32 microcontroller and the Blynk application. Sensor data is processed 

using fuzzy logic to produce outputs in the form of liquid volume (liters) and 

pump activation duration (seconds). The system is designed to control pH 

UP/DOWN and fertilizer pumps are automatically based on the delta and error 

values of the measured parameters. Implementation results indicate that the 

system effectively maintains nutrient stability and reduces water and fertilizer 

wastage. Additionally, it enables real-time remote monitoring via a mobile 

application. Therefore, this intelligent system offers an efficient and adaptive 

solution for supporting sustainable hydroponic farming. . 

 

Keywords: IoT, fuzzy logic, NFT hydroponics, pH, TDS 

 

 

  



 

xvi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Halaman ini sengaja dikosongkan 

  



 

xvii 

DAFTAR ISI 

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

LEMBAR PENGESAHAN TUGAS AKHIR ......... Error! Bookmark not defined. 

PERNYATAAN KEASLIAN DAN PERSETUJUAN PUBLIKASI TUGAS 

AKHIR ................................................................................................................... vii 

KATA PENGANTAR ............................................................................................ ix 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH 

UNTUK KEPENTINGAN AKADEMIS .............................................................. xi 

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

ABSTRACT ........................................................................................................... xv 

DAFTAR ISI ........................................................................................................ xvii 

DAFTAR GAMBAR ............................................................................................ xix 

DAFTAR TABEL ................................................................................................. xxi 

DAFTAR LAMPIRAN ...................................................................................... xxiii 

DAFTAR PERSAMAAN .................................................................................... xxv 

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

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

1.2 Perumusan Masalah .............................................................................. 3 

1.3 Batasan Masalah ................................................................................... 4 

1.4 Tujuan Penelitian .................................................................................. 5 

1.5 Manfaat Penelitian ................................................................................ 6 

BAB 2 TINJAUAN PUSTAKA DAN DASAR TEORI ........................................ 9 

2.1 Tinjauan Pustaka ................................................................................... 9 

2.1.1 Teknologi Hidroponik dalam Pertanian Modern ..................... 9 

2.1.2 Penggunaan IoT dalam Sistem Hidroponik ........................... 13 

2.1.3 Penerapan IoT dalam Sistem Hidroponik .............................. 13 

2.1.4 Manfaat Penggunaan IoT dalam Sistem Hidroponik ............. 15 

2.1.5 Kecerdasan Buatan dalam Pengelolaan Hidroponik .............. 19 

2.1.6 Penelitian Terkait Sistem Otomatis dalam Hidroponik ......... 23 

2.2 Dasar Teori ......................................................................................... 26 

2.2.1 Sistem Hidroponik ................................................................. 26 

2.2.2 Internet of Things (IoT) ......................................................... 30 

2.3 Penelitian Terdahulu ........................................................................... 35 

2.3.1 Oleh Ahmad Izzinnahdi, Randi Adzin Murdiantoro, dan 

Edmund Ucok Armin ............................................................. 35 

2.3.2 Oleh Reza Nandika dan Elita Amrina .................................... 36 

2.3.3 Oleh Muhamad Cahyo Ardi Prabowo, Atikah Ayu Janitra, dan 

Nisrina Mayla Wibowo .......................................................... 36 



 

xviii 

2.3.4 Oleh Dewi Sugiharti Ningrum, Yeni Dwi Cahyani, dan 

Mochamad Royan Nasrulloh .................................................. 36 

2.3.5 Keunggulan Sistem HIRARKI ............................................... 37 

2.3.6 Kesimpulan Penelitian Terdahulu .......................................... 39 

BAB 3 METODOLOGI PENELITIAN .............................................................. 41 

3.1 Bahan dan Perangkat Penelitian .......................................................... 41 

3.1.1 Perangkat Keras (Hardware) .................................................. 41 

3.1.2 Peralatan Hardware yang Terlibat: ......................................... 41 

3.1.3 Perangkat Lunak (Software) .................................................. 46 

3.2 Objek Penelitian .................................................................................. 47 

3.3 Tahapan Penelitian .............................................................................. 47 

3.3.1 Perancangan Sistem ............................................................... 48 

3.3.2 Implementasi Sistem .............................................................. 48 

3.3.3 Pengujian Sistem .................................................................... 48 

3.3.4 Analisis Data .......................................................................... 49 

3.3.5 Blog Diagram Sistem ............................................................. 51 

3.3.6 Perancangan Sistem ............................................................... 52 

3.3.7 Flowchart Sistem .................................................................... 59 

3.4 Skenario Pengujian ............................................................................. 59 

BAB 4 HASIL DAN PEMBAHASAN ................................................................. 65 

BAB 5 PENUTUP .................................................................................................. 79 

DAFTAR PUSTAKA ............................................................................................ 81 

 

  



 

xix 

DAFTAR GAMBAR 

Gambar 2.1 Contoh Desain HIRARKI dari Mahasiswa ITS (Ningrum, Cahyani, & 

Nasrulloh, 2022). ....................................................................................................... 38 

Gambar 2.2 Aplikasi HIRARKI (Ningrum, Cahyani, & Nasrulloh, 2022). .............. 38 

Gambar 3.1 ESP32 .................................................................................................... 42 

Gambar 3.2 Flometer pH Up dan Down ................................................................... 43 

Gambar 3.3 Diagram Alir Penelitian ......................................................................... 50 

Gambar 3.4 Blog Diagram Sistem ............................................................................ 51 

Gambar 3.5 Rancangan Sistem ................................................................................. 52 

Gambar 3.6 ESP 32 ................................................................................................... 53 

Gambar 3.7 Buck Converter im2596 ........................................................................ 53 

Gambar 3.8 Ads1115 ................................................................................................ 54 

Gambar 3.9 Button .................................................................................................... 54 

Gambar 3.10 Sensor PH ............................................................................................ 54 

Gambar 3.11 Sensor TDS.......................................................................................... 55 

Gambar 3.12 Sensor Flow ......................................................................................... 55 

Gambar 3.13 Sensor Ultrasonik ................................................................................ 55 

Gambar 3.14 LCD 16x2 dengan Modul I2C ............................................................. 56 

Gambar 3.15 Relay .................................................................................................... 56 

Gambar 3.16 Pompa ph dan tds ................................................................................ 57 

Gambar 3.17 Pompa Air Ultrasonik .......................................................................... 57 

Gambar 3.18 Aplikasi Blynk ..................................................................................... 58 

Gambar 3.19 Flowchart Sistem ................................................................................. 59 

Gambar 4.1 Penerapan alat ke hidroponik ................................................................ 65 

Gambar 4.2 Hidroponik NFT .................................................................................... 68 

Gambar 4.3 Tampilan PH, TDS, Tinggi ................................................................... 73 

Gambar 4.4 Hasil Fuzzy PH dan TDS ...................................................................... 73 

Gambar 4.5 Kalibrasi TDS ........................................................................................ 74 

Gambar 4.20 Kalibrasi PH 04 ................................................................................... 74 

Gambar 4.7 Kalibrasi PH 7 ....................................................................................... 75 

Gambar 4.8 Kalibrasi PH 10 ..................................................................................... 75 

Gambar 4.9 Flow TDS .............................................................................................. 76 

Gambar 4.10 Flow PH ............................................................................................... 76 

Gambar 4.11 Tampilan Monitoring Aplikasi Blynk ................................................. 77 

  



 

xx 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Halaman ini sengaja dikosongkan 

  



 

xxi 

DAFTAR TABEL 

Tabel 3.1 Pengujian Sensor dan Pembacaan Data .................................................... 59 

Tabel 3.2 Pengujian Fuzzy Logic .............................................................................. 60 

Tabel 3.3 Pengujian Fungsi Otomatisasi ................................................................... 61 

Tabel 3.4 Pengujian Komunikasi IoT (Blynk) .......................................................... 61 

Tabel 3.5 Pengujian Display dan User Interface ....................................................... 62 

Tabel 4.1 Pengujian Fungsional ................................................................................ 70 

Tabel 4.2 Hasil Pengukuran Sensor pH..................................................................... 71 

Tabel 4.3 Hasil Pengukuran Sensor TDS .................................................................. 71 

Tabel 4.4 Hasil Pengukuran Flowmeter .................................................................... 71 

Tabel 4.5 Hasil Pengukuran Sensor Ultrasonik ......................................................... 72 

Tabel 4.6 Hasil Output Fuzzy (F1 & F2) .................................................................. 72 

  



 

xxii 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Halaman ini sengaja dikosongkan 



 

xxiii 

DAFTAR LAMPIRAN 

 

 

 

 

 

 

 

 

 

 

 

  



 

xxiv 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Halaman ini sengaja dikosongkan 

  



 

xxv 

DAFTAR PERSAMAAN 

Persamaan 4.1 : Delta ................................................................................................ 69 

Persamaan 4.2 : Error ................................................................................................ 69 

 

 

 

 

 

 

 

 

  



 

xxvi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Halaman ini sengaja dikosongkan 

 

 

 

 

 

 

 


