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ABSTRAK 

 

Pertanian urban, khususnya budidaya microgreen, menjadi solusi strategis untuk 

memenuhi kebutuhan pangan di lahan terbatas. Penelitian ini bertujuan untuk 

merancang dan menguji prototype sistem Internet of Things (IoT) untuk monitoring 

budidaya microgreen sawi hijau (Brassica juncea L.) di Jakarta. Sistem ini 

mengintegrasikan sensor soil moisture, DHT22 (suhu dan kelembapan), TDS (Total 

Dissolved Solids), serta soil analyzer NPK yang memungkinkan pemantauan 

otomatis dan real-time terhadap kondisi lingkungan. Hasil penelitian menunjukkan 

bahwa penerapan sistem IoT dapat meningkatkan efisiensi penggunaan air hingga 

35% dan memperbaiki pertumbuhan tanaman, dengan tinggi rata-rata 7,2 cm dan 

akar yang lebih kuat dibandingkan metode manual. Penelitian ini memberikan 

kontribusi signifikan terhadap pengembangan pertanian presisi di lingkungan urban 

dan menjadi panduan bagi pelaku urban farming dalam meningkatkan hasil panen 

secara berkelanjutan. 

 

Kata Kunci : Microgreen sawi hijau, Prototype, Internet of Things 

  



xii 
 

DAFTAR ISI 

 

LEMBAR MONITORING ..................................................................................... ii 

LEMBAR PERBAIKAN ....................................................................................... iv 

LEMBAR PERNYATAAN ..................................................................................... v 

LEMBAR PENGUJI .............................................................................................. vi 

LEMBAR KETERANGAN .................................................................................. vii 

LEMBAR PENGESAHAN ................................................................................. viii 

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

ABSTRAK ............................................................................................................. xi 

DAFTAR ISI ......................................................................................................... xii 

DAFTAR TABEL ................................................................................................. xvi 

DAFTAR GAMBAR .......................................................................................... xvii 

DAFTAR LAMPIRAN ........................................................................................ xix 

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

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

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

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

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

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

1.6 Metode Penelitian.................................................................................... 8 



xiii 
 

1.6.1 Metode Observasi................................................................................ 8 

1.6.2 Metode Wawancara ............................................................................. 9 

1.6.3 Metode Studi Pustaka .......................................................................... 9 

1.6.4 Metode Pengembangan Sistem ........................................................... 9 

1.7 Sistematika Penulisan ............................................................................ 11 

BAB II LANDASAN TEORI ............................................................................... 13 

2.1 Tinjauan Pustaka ................................................................................... 13 

2.1.1 Internet of Things .............................................................................. 13 

2.1.2 Platform Blynk .................................................................................. 13 

2.1.3 Mikrokontroller ESP 32 .................................................................... 14 

2.1.4 Sensor DHT22 (Suhu dan Kelembapan Udara) ................................ 17 

2.1.5 Sensor Soil Moisture (Kelembapan Tanah) ....................................... 18 

2.1.6 Sensor TDS (Total Dissolved Solids) ................................................ 20 

2.1.7 Relay 4 Channel & Power Supply .................................................... 21 

2.1.8 Pompa ................................................................................................ 22 

2.1.9 Sensor Soil Analyzer NPK ................................................................ 23 

2.1.10 LED Grow Light................................................................................ 25 

2.1.11 Tanaman Microgreen Sawi Hijau (Brassica juncea) ......................... 26 

2.2 Paper Penelitian Terkait ........................................................................ 27 

2.2.1 Paper 1 ............................................................................................... 27 



xiv 
 

2.2.2 Paper 2 ............................................................................................... 30 

2.2.3 Paper 3 ............................................................................................... 32 

2.2.4 Paper 4 ............................................................................................... 35 

BAB III METODOLOGI PENELITIAN .............................................................. 39 

3.1 Rancangan Dasar Penelitian .................................................................. 39 

3.1.1 Bidang dan Jenis Penelitian .............................................................. 39 

3.1.2 Lokasi Penelitian ............................................................................... 40 

3.1.3 Jadwal Tahapan Penelitian ................................................................ 42 

3.2 Rancangan Metodologi Penelitian ........................................................ 43 

3.2.1 Perancangan UML (Unified Modelling Language) .......................... 44 

3.2.2 Perancangan Interface Aplikasi ......................................................... 55 

3.2.3 Perancangan Flow Chart Algoritma .................................................. 55 

3.2.4 Perancangan Arsitektur IoT............................................................... 59 

3.2.5 Perancangan Sketsa Prototype .......................................................... 60 

BAB IV HASIL DAN PEMBAHASAN............................................................... 61 

4.1 Hasil Penelitian ..................................................................................... 61 

4.1.1 Spesifikasi Hardware dan Software yang Digunakan ....................... 61 

4.1.2 Tampilan Interface Hasil Deploy ...................................................... 63 

4.2 Analisa Hasil ......................................................................................... 64 

4.2.1 Percobaan Input – Output ................................................................. 64 



xv 
 

4.2.2 Testing Hasil ...................................................................................... 65 

4.2.3 Perbandingan dan Keunggulan Sistem IoT Terhadap Sistem 

Sebelumnya dan Penelitian Terkait ................................................................ 73 

4.2.4 Proses Deploy Sistem Aplikasi ......................................................... 76 

4.2.5 Kesimpulan Pengujian ...................................................................... 78 

BAB V PENUTUP ................................................................................................ 78 

5.1 Kesimpulan ........................................................................................... 78 

5.2 Saran ...................................................................................................... 79 

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

LAMPIRAN .......................................................................................................... 85 

 

 

 

 

 

 

 

 

 

 

 



xvi 
 

DAFTAR TABEL 

Tabel 3.1. Jadwal Tahapan Penelitian ................................................................... 42 

Tabel 4.1. Spesifikasi Mikrokontroller ESP 32-WROM ....................................... 61 

Tabel 4.2. Spesifikasi Sensor Total Dissolved Solids ........................................... 62 

Tabel 4.3. Spesifikasi Sensor DHT 22 .................................................................. 62 

Tabel 4.4. Spesifikasi Soil Moisture ..................................................................... 62 

Tabel 4.5. Spesifikasi Soil Analyzer NPK ............................................................ 63 

Tabel 4.6. Spesfikasi Software Sistem IoT ........................................................... 63 

Tabel 4. 7 Pengujian Sensor DHT 22 .................................................................... 67 

Tabel 4. 8 Pengujian sensor Soil Moisture ............................................................ 68 

Tabel 4. 9 Pengujian Sensor TDS.......................................................................... 69 

Tabel 4. 10 Pengujian Sensor Soil Analyzer NPK ................................................ 71 

Tabel 4.11 Perbandingan dan Keunggulan Sistem IoT Terhadap Penelitian Terkait

 ....................................................................................................................... 74 

 

 

 

 

 

 

 

 

 



xvii 
 

DAFTAR GAMBAR 

Gambar 1.1. Metode Prototype ............................................................................... 9 

Gambar 2.1. ESP 32 .............................................................................................. 16 

Gambar 2.2. Sensor DHT 22 ................................................................................. 18 

Gambar 2.3. Sensor Soil Moisture ........................................................................ 19 

Gambar 2.4. Sensor TDS ...................................................................................... 20 

Gambar 2.5. Relay 4 Channel ............................................................................... 21 

Gambar 2.6. Pompa 12 V ...................................................................................... 22 

Gambar 2.7 Sensor Soil Analyzer NPK ................................................................ 23 

Gambar 2.8. LED Grow Light .............................................................................. 25 

Gambar 2.9. Tanaman Microgreen Sawi Hijau ..................................................... 26 

Gambar 3.1. Pertanian Microgreen di Sayur Mini Microgreen ............................ 41 

Gambar 3. 2 Pertanian Hydroponics di Sayur Mini Microgreen .......................... 41 

Gambar 3.3. Use Case Diagram ............................................................................ 45 

Gambar 3.4. Activity Diagram Monitoring Suhu Ruangan .................................. 47 

Gambar 3.5. Activity Diagram Monitoring Kelembapan Tanah ........................... 49 

Gambar 3.6. Activity Diagram Monitoring Nutrisi Air......................................... 51 

Gambar 3.7. Activity Diagram Monitoring NPK Nutrisi Tanah ........................... 53 

Gambar 3.8. Perancangan Interface Aplikasi ........................................................ 55 

Gambar 3.9. Flow Chart Algoritma....................................................................... 56 

Gambar 3.10. Arsitektur IoT ................................................................................. 60 

Gambar 3.11.  Sketsa Prototype ............................................................................ 60 

Gambar 4.1. Tampilan Interface Hasil Deploy ..................................................... 64 



xviii 
 

Gambar 4.2. Sensor DHT Pada Sistem IoT Microgreen ....................................... 67 

Gambar 4.3. Sensor Soil Moisture Pada sistem IoT Microgreen .......................... 68 

Gambar 4.4. Sesnor TDS pada Sistem IoT Microgreen ........................................ 69 

Gambar 4.5. Sensor NPK pada sistem IoT Microgreen ........................................ 71 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xix 
 

DAFTAR LAMPIRAN 

Lampiran 1. Pengecekan Turnitin ......................................................................... 85 

Lampiran 2. Kode Program Blynk ........................................................................ 86 

  

 

 

 


