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MONITORING PENYIRAMAN AIR DAN PUPUK OTOMATIS PADA 

TANAMAN CABAI BERBASIS INTERNET OF THINGS (IoT) 

 

SATYA WIRAYUDA 

 

ABSTRAK 

 

Rancang bangun prototype sistem kontrol dan monitoring penyiraman air serta 

pemberian pupuk otomatis pada tanaman cabai berbasis Internet of Things (IoT) 

dilatarbelakangi oleh proses penyiraman dan pemberian pupuk yang masih 

dilakukan secara manual, sehingga memerlukan pengawasan terus-menerus dan 

berpotensi menyebabkan ketidaksesuaian dalam jumlah air dan pupuk yang 

diberikan. Oleh karena itu, dalam penelitian ini dibuat sebuah prototype sistem yang 

dapat mengatur dan memantau penyiraman air serta pemberian pupuk secara 

otomatis menggunakan teknologi Internet of Things (IoT). Sistem menggunakan 

mikrokontroler ESP32 sebagai bagian utama, sensor YL-69 untuk mengukur 

kelembapan tanah, serta sensor DHT11 untuk memantau suhu dan kelembapan 

udara. Pompa air bekerja secara otomatis berdasarkan tingkat kelembapan tanah, 

sedangkan pompa pupuk dijalankan sesuai jadwal menggunakan modul RTC (Real 

Time Clock) atau secara manual. Sistem juga dilengkapi website monitoring untuk 

memantau kondisi tanaman dan status penyiraman. Hasil pengujian menunjukkan 

bahwa sensor kelembapan tanah YL-69 memiliki selisih rata-rata pengukuran 

sebesar 0,83% dan rata-rata persentase kesalahan sebesar 1,77%. Pengujian sensor 

DHT11 menunjukkan akurasi pengukuran suhu rata-rata sebesar 97,89% dengan 

selisih rata-rata 0,53°C, sedangkan pengukuran kelembapan udara memiliki 

persentase error rata-rata sebesar 7,36%. Pengujian komunikasi IoT menunjukkan 

bahwa pengiriman data sensor dari ESP32 ke server memiliki rata-rata waktu 

respons sebesar 105,3 ms dengan tingkat keberhasilan 100%. Pengujian komunikasi 

HTTP GET antara server dan ESP32 menghasilkan rata-rata waktu respons sebesar 

309,5 ms, dengan waktu minimum 28 ms dan maksimum 541 ms. Sementara itu, 

pengujian penerapan perintah terhadap aktuator sebanyak 10 kali menunjukkan 

tingkat keberhasilan 100% dengan waktu respons terukur sebesar 0 ms. Sistem juga 

berhasil menghidupkan pompa air secara otomatis sesuai tingkat kelembapan tanah 

yang ditentukan, mengoperasikan pompa pupuk sesuai jadwal RTC, dan 

menampilkan hasil pemantauan kondisi tanaman melalui website localhost. 

Berdasarkan hasil tersebut, prototype yang dibuat berhasil melakukan fungsi 

pemantauan dan pengendalian penyiraman serta pemberian pupuk secara otomatis 

sesuai dengan desain sistem yang telah ditentukan. 

Kata Kunci: Internet of Things (IoT), ESP32, Sensor YL-69, Sensor DHT11, 

Penyiraman Otomatis, Pemupukan Otomatis, Tanaman Cabai. 
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 SATYA WIRAYUDA 

 

ABSTRACT 

 

The design and development of a prototype system for the control and monitoring 

of automatic watering and fertilizer application for chili plants based on the 

Internet of Things (IoT) was motivated by the fact that watering and fertilizer 

application are still performed manually, requiring constant supervision and 

potentially leading to inconsistencies in the amounts of water and fertilizer applied. 

Therefore, this study developed a prototype system capable of automatically 

controlling and monitoring watering and fertilizer application using Internet of 

Things (IoT) technology. The system utilizes an ESP32 microcontroller as its core 

component, a YL-69 sensor to measure soil moisture, and a DHT11 sensor to 

monitor air temperature and humidity. The water pump operates automatically 

based on soil moisture levels, while the fertilizer pump is activated according to a 

schedule using an RTC (Real-Time Clock) module or manually. The system also 

features a monitoring website to track plant conditions and irrigation status. The 

test results show that the YL-69 soil moisture sensor has an average measurement 

deviation of 0.83% and an average error percentage of 1.77%. Testing of the 

DHT11 sensor showed an average temperature measurement accuracy of 97.89% 

with an average deviation of 0.53°C, while humidity measurements had an average 

error percentage of 7.36%. IoT communication testing showed that sensor data 

transmission from the ESP32 to the server had an average response time of 105.3 

ms with a 100% success rate. HTTP GET communication testing between the server 

and the ESP32 yielded an average response time of 309.5 ms, with a minimum time 

of 28 ms and a maximum of 541 ms. Meanwhile, testing the execution of commands 

on the actuator 10 times showed a 100% success rate with a measured response 

time of 0 ms. The system also successfully turned on the water pump automatically 

based on the specified soil moisture level, operated the fertilizer pump according 

to the RTC schedule, and displayed the results of plant condition monitoring via the 

localhost website. Based on these results, the prototype successfully performed the 

functions of monitoring and automatically controlling irrigation and fertilizer 

application in accordance with the specified system design. 

Keywords: Internet of Things (IoT), ESP32, YL-69 Sensor, DHT11 Sensor, 

Automatic Watering, Automatic Fertilizing, Chili Plants 

 

 

  

https://lib.mercubuana.ac.id



 

x 

DAFTAR ISI 

 

HALAMAN SAMPUL ...........................................................................................0 

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

HALAMAN PERNYATAAN KARYA SENDIRI ............................................. ii 

SURAT KETERANGAN HASIL SIMILARITY ............................................... iii 

HALAMAN PENGESAHAN .............................................................................. iv 

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

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR 

DIREPOSITORI UMB ....................................................................................... vii 

ABSTRAK .......................................................................................................... viii 

ABSTRACT ........................................................................................................... ix 

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

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

DAFTAR GAMBAR .......................................................................................... xiii 

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

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

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

1.2 Rumusan Masalah ......................................................................................... 4 

1.3 Tujuan ............................................................................................................ 5 

1.4 Batasan Masalah ............................................................................................ 5 

1.5 Manfaat .......................................................................................................... 5 

BAB II .....................................................................................................................7 

TINJAUAN PUSTAKA .........................................................................................7 

2.1 Studi Literatur ................................................................................................ 7 

2.2 Internet of Things ........................................................................................ 29 

2.2.1 Index.HTML ......................................................................................... 30 

2.2.2 Node.Js ................................................................................................. 30 

2.2.3 Web Server ........................................................................................... 31 

2.3 ESP 32 ......................................................................................................... 31 

2.4 Sensor DHT 11 ............................................................................................ 32 

2.5 Sensor YL – 69 ............................................................................................ 33 

2.6 Tanaman Cabai Merah ................................................................................ 34 

https://lib.mercubuana.ac.id



 

xi 

BAB III ..................................................................................................................35 

PERANCANGAN SISTEM DAN ALAT ..........................................................35 

3.1 Blok Diagram............................................................................................... 35 

3.2 Perancangan Mekanik .................................................................................. 36 

3.3 Perancangan Elektrik ................................................................................... 38 

3.4 Perancangan Software ................................................................................. 40 

3.5 Diagram Alir (Flowchart) ............................................................................ 42 

BAB IV ..................................................................................................................45 

HASIL DAN PEMBAHASAN ............................................................................45 

4.1 Hasil Perancangan Alat................................................................................ 45 

4.2 Pengujian Akurasi Sensor Kelembaban Tanah ........................................... 47 

4.3 Pengujian Akurasi Sensor Suhu dan Kelembapan Udara ........................... 49 

4.4 Pengujian Respon Pompa Air Otomatis ...................................................... 51 

4.5 Pengujian Pemberian Pupuk ........................................................................ 54 

4.6 Pengujian Modul Rtc ................................................................................... 57 

4.7 Pengujian Software Website Localhost ....................................................... 59 

4.8 Pengujian Delay Pengiriman Data Sensor ke Server .................................. 60 

4.9 Pengujian Delay Respons Server ke ESP32 ................................................ 60 

4.10 Pengujian Delay Respons Server terhadap Aktuator................................. 61 

4.11 Diagram Pie Persentase Akurasi Sensor Soil Moisture ............................. 62 

4.12 Diagram Pie Persentase Akurasi Sensor DHT11 ...................................... 62 

4.13 Diagram Fishbone Analisis Kinerja Sistem .............................................. 63 

4.14 Pengujian Pertumbuhan Tanaman Cabai .................................................. 64 

BAB V ....................................................................................................................67 

KESIMPULAN DAN SARAN ............................................................................67 

5.1 Kesimpulan .................................................................................................. 67 

5.2 Saran ........................................................................................................... 69 

DAFTAR PUSTAKA ...........................................................................................70 

LAMPIRAN ..........................................................................................................75 

 

 

 

https://lib.mercubuana.ac.id



 

xii 

DAFTAR TABEL 

 

Tabel 2.1 Studi Literatur ....................................................................................... 22 

Tabel 4.1 Pengujian Akurasi Sensor YL-69 (Auto) .............................................. 47 

Tabel 4.2 Pengujian Akurasi Sensor YL-69 (Manual).......................................... 47 

Tabel 4.3 Hasil Pengujian Akurasi Sensor YL-69 Mode Auto & Manual ........... 48 

Tabel 4.4 Hasil Pengujian Temperature DHT 11.................................................. 50 

Tabel 4.5 Hasil Pengujian Humidity HTC - 1 ...................................................... 50 

Tabel 4.6 Dokumentasi Hasil Pengujian Akurasi Sensor Suhu dan Kelembapan 

Udara ........................................................................................................... 51 

Tabel 4.7 Pengujian Respon Pompa Air Otomatis ............................................... 52 

Tabel 4.8 Dokumentasi Pengujian Respon Pompa Air Otomatis ......................... 52 

Tabel 4.9 Pengujian Pemberian Pupuk ................................................................. 54 

Tabel 4.10 Hasil Pengujian Pemberian Pupuk ...................................................... 55 

Tabel 4.11 Hasil Pengujian RTC .......................................................................... 58 

Tabel 4.12 Dokumentasi Hasil Pengujian RTC .................................................... 58 

Tabel 4. 13 Hasil Pengujian Delay Pengiriman Data Sensor ke Server................ 60 

Tabel 4. 14 Hasil Pengujian Delay Respons Server ke ESP32 ............................. 60 

Tabel 4. 15 Hasil Pengujian Delay Respons Server terhadap Aktuator ................ 61 

Tabel 4. 16 Dokumentasi Hasil Pertumbuhan Cabai ............................................ 64 

 

 

 

 

 

 

 

 

 

 

https://lib.mercubuana.ac.id



 

xiii 

DAFTAR GAMBAR 

 

Gambar 2.1 Node MCU ESP32 ............................................................................ 32 

Gambar 2.2 Senor DHT 11 ................................................................................... 33 

Gambar 2.3 Sensor Soil moisture YL – 69 ........................................................... 34 

Gambar 2.4 Tanaman Cabai Merah ...................................................................... 34 

Gambar 3.1 Blok Diagram Sistem Alat ................................................................ 36 

Gambar 3.2 Perancangan Mekanik Keseluruhan Sistem penyiram ...................... 38 

Gambar 3.3 Rancangan Elektrik Dengan Sensor DHT 11 .................................... 38 

Gambar 3.4 Rancangan Elektrik Dengan Sensor YL-69 ...................................... 38 

Gambar 3.5 Rancangan Elektrik Dengan Keseluruhan Sensor ............................. 39 

Gambar 3.6 Library Program Sistem Monitoring dan Kontrol ............................. 40 

Gambar 3.7 Konfigurasi Pin Sensor dan Relay .................................................... 41 

Gambar 3.8 Library Server Node.js ...................................................................... 41 

Gambar 3.9 Inisialisasi Server dan Socket.IO ...................................................... 42 

Gambar 3.10 Struktur Awal Tampilan Website Monitoring ................................ 42 

Gambar 3.11 Diagram Alir / Flowchart ................................................................ 43 

Gambar 4.1 Hasil Perancangan Mekanik, (a) tampak depan; (b) tampak samping

 .................................................................................................................... 45 

Gambar 4.2 Hasil Perancangan Elektrik ............................................................... 46 

Gambar 4.3  (a) Sebelum dicampur pupuk; (b) sesudah dicampur cairan pupuk cair.

 .................................................................................................................... 57 

Gambar 4.4 Tampilan Sistem Kontrol dan Monitoring di Website Localhost ..... 59 

Gambar 4. 5 Diagram Persentase Akurasi Sensor Soil Moisture.......................... 62 

Gambar 4. 6 Diagram Persentase Akurasi Sensor DHT11 ................................... 62 

Gambar 4. 7 Diagram Fishbone Alur Kinerja Sistem ........................................... 63 

 

 

 

 

 

 

 

https://lib.mercubuana.ac.id




