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ABSTRAK 

SISTEM PEMBERIAN PAKAN IKAN SEMI OTOMATIS PADA KOLAM 

IKAN BIOFLOK MENGGUNAKAN BATERAI SEBAGAI SUMBER 

TEGANGAN UTAMA  

Andi Setiawan 

Dosen Pembimbing: Nur Hanifah Yuninda, ST., MT., dan Mochammad 

Djaohar, ST., M.Sc. 

 

Pemberian pakan merupakan salah satu faktor penting dalam keberhasilan budidaya 

ikan lele pada sistem bioflok, karena berpengaruh langsung terhadap pertumbuhan 

ikan dan efisiensi biaya produksi. Permasalahan yang sering dihadapi pembudidaya 

adalah ketidakteraturan jadwal pemberian pakan, ketidaktepatan jumlah pakan, 

serta keterbatasan akses listrik di beberapa lokasi budidaya. Oleh karena itu, 

penelitian ini bertujuan untuk merancang, membangun, dan menguji sistem pakan 

ikan semi-otomatis berbasis mikrokontroler ESP32 dengan memanfaatkan baterai 

sebagai sumber tegangan utama Sistem yang dikembangkan terdiri dari 

mikrokontroler ESP32 sebagai pengendali utama, sensor load cell untuk 

penimbangan pakan, modul Real Time Clock (RTC) untuk pengaturan jadwal 

pemberian pakan, serta baterai. Desain perangkat keras memiliki dimensi 27 × 26 

× 70 cm dengan kapasitas wadah pakan lebih dari 5 kg, sehingga sesuai untuk kolam 

bioflok skala rumah tangga. Pengujian menunjukkan bahwa sistem mampu 

menjalankan pemberian pakan secara tepat waktu sesuai jadwal yang telah 

ditentukan. Sistem penimbangan pakan dapat beroperasi secara stabil, namun 

tingkat ketepatan pemberian pakan masih dipengaruhi oleh keterbatasan mekanik 

dan resolusi sistem, khususnya pada setpoint pakan yang rendah. 

Selain itu, sistem dilengkapi dengan fitur Internet of Things (IoT) berbasis bot 

Telegram yang memungkinkan pengguna memantau kondisi sistem, berat pakan 

yang dikeluarkan, jadwal pemberian pakan, serta melakukan pengujian sistem 

secara real-time. Hasil pengujian catu daya menunjukkan bahwa sistem baterai 

Secara keseluruhan, sistem pakan ikan semi-otomatis ini dinilai aplikatif untuk 

membantu pembudidaya ikan lele dalam meningkatkan efisiensi operasional, 

konsistensi jadwal pemberian pakan, serta kemudahan pemantauan jarak jauh. 

Kata Kunci: Sistem Pakan Otomatis, Kolam Bioflok, Baterai, Ikan Lele, RTC (Real 

Time Clock) DS3231, ESP32, Efisiensi Energi, Teknologi Berkelanjutan, 

Pemberian Pakan Terjadwal. 



 

 
 

ABSTRACT 

SEMI AUTOMATIC FISH FEEDING SYSTEM IN BIOFLOC PONDS 

USING BATTERIES AS THE MAIN VOLTAGE  

Andi Setiawan 

Supervisors: Nur Hanifah Yuninda, ST., MT., and Mochammad Djaohar, ST., 

M.Sc. 

Feeding is one of the crucial factors in the success of catfish cultivation using the 

biofloc system, as it directly affects fish growth and production cost efficiency. 

Common problems faced by farmers include irregular feeding schedules, 

inaccurate feed portions, and limited access to electricity in several cultivation 

areas. Therefore, this study aims to design, develop, and test a semi-automatic fish 

feeding system based on an ESP32 microcontroller, utilizing a battery as the main 

voltage.The developed system consists of an ESP32 microcontroller as the main 

controller, a load cell sensor for feed weight measurement, a Real-Time Clock 

(RTC) module for scheduling feeding time, as well as a battery. The hardware 

design has dimensions of 27 × 26 × 70 cm with a feed container capacity of more 

than 5 kg, making it suitable for household-scale biofloc ponds. Testing results 

indicate that the system is able to perform feeding precisely according to the 

predetermined schedule. The feed weighing system operates stably; however, the 

feeding accuracy is still influenced by mechanical limitations and system 

resolution, particularly at low feed setpoints. 

In addition, the system is equipped with an Internet of Things (IoT) feature based 

on a Telegram bot, which allows users to monitor system status, dispensed feed 

weight, feeding schedule, and perform system testing in real time. Overall, this 

semi-automatic fish feeding system is considered applicable for assisting catfish 

farmers in improving operational efficiency, feeding schedule consistency, and ease 

of remote monitoring. 

Keywords: Automatic Feeding System, Biofloc Pond, Battery, Catfish, RTC (Real-

Time Clock) DS3231, ESP32, Energy Efficiency, Sustainable Technology, 

Scheduled Feeding. 

 



 

 
 

DAFTAR ISI 

LEMBAR PERNYATAAN .................................................................................. iii 

KATA PENGANTAR ........................................................................................... iv 

LEMBAR PERSEMBAHAN ............................................................................... v 

ABSTRAK ............................................................................................................ vi 

ABSTRACT .......................................................................................................... vii 

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

DAFTAR TABEL .................................................................................................. x 

DAFTAR GAMBAR ............................................................................................ xi 

DAFTAR LAMPIRAN ....................................................................................... xii 

BAB I PENDAHULUAN .................................................................................... 13 

1.1 Latar Belakang Masalah....................................................................... 13 

1.2 Identifikasi Masalah .............................................................................. 17 

1.3 Pembatasan Masalah ............................................................................ 18 

1.4 Perumusan Masalah .............................................................................. 19 

1.5 Tujuan Penelitian .................................................................................. 19 

1.6 Manfaat Penelitian ................................................................................ 20 

1.7 Spesifikasi Sistem .................................................................................. 21 

BAB II LANDASAN TEORI ............................................................................. 23 

2.1 Kerangka Teoritik ................................................................................. 23 

2.1.1 Sektor Perikanan ........................................................................... 23 

2.1.2 Sistem Pakan Ikan Lele ................................................................. 24 

2.1.3 Kolam Ikan ..................................................................................... 24 

2.1.4 Kolam Ikan Bioflok ....................................................................... 25 

2.1.5 Karakteristik Kolam Ikan Bioflok ............................................... 26 

2.1.6 Ikan Lele ......................................................................................... 27 

2.1.7 Pakan Otomatis ............................................................................. 28 

2.1.8 Sistem Otomasi .............................................................................. 29 

2.1.9 Telegram ......................................................................................... 31 

2.1.10 ESP32 .............................................................................................. 33 

2.1.11 RTC (Real Time Clock) DS3231 .................................................... 34 

2.1.12 Servo MG996R ............................................................................... 35 

2.1.13 Relay Module ................................................................................. 36 

2.1.14 Blower ............................................................................................. 38 



 

 
 

2.1.15 Liquid Crystal Display (LCD) I2C 16x2 ........................................ 39 

2.2 Penelitian yang Relevan ........................................................................ 40 

2.3 Kerangka Berpikir ................................................................................ 43 

2.4 Pertanyaan Penelitian ........................................................................... 45 

BAB III ................................................................................................................. 46 

3.1 Tempat dan Waktu Penelitian .............................................................. 46 

3.2 Metode Penelitian .................................................................................. 46 

3.3 Rancangan Penelitian ........................................................................... 46 

3.3.1 Langkah Kerja Model Forward Engineering .............................. 46 

3.3.2 Flowchart Penelitian...................................................................... 51 

3.4 Pelaksanaan Penelitian ......................................................................... 51 

3.4.1 Studi Literatur ............................................................................... 51 

3.4.2 Desain Perangkat Keras & Lunak ............................................... 53 

3.4.3 Pembuatan Prototipe Sistem ........................................................ 63 

3.4.4 Pengujian Sistem ........................................................................... 64 

3.4.5 Hasil & Analisis .............................................................................. 65 

3.4.6 Kesimpulan .................................................................................... 65 

3.5 Teknik Pengumpulan Data Penelitian ................................................. 65 

3.6 Teknik Analisis Data Penelitian ........................................................... 67 

BAB IV ................................................................................................................. 70 

4.1 Hasil Penelitian ...................................................................................... 70 

4.1.1 Hasil Perancangan Perangkat Keras dan Perangkat Lunak..... 70 

4.2 Batasan dan Klasifikasi Sistem/Alat .................................................... 72 

4.3 Analisis Data Penelitian ........................................................................ 73 

BAB V KESIMPULAN ....................................................................................... 78 

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

2.2 Saran ....................................................................................................... 79 

 



 

 
 

DAFTAR TABEL 

TABEL 1 PENELITIAN YANG RELEVAN .............................................................................................. 42 

TABEL 2 KERANGKA BERPIKIR PENELITIAN .................................................................................... 43 

TABEL 3 ALAT DAN BAHAN PENELITIAN ......................................................................................... 54 

TABEL 4 PENGUJIAN KONDISI DISCHARGING .................................................................................. 73 

TABEL 5 PENGUJIAN PEMBERIAN PAKAN ........................................................................................ 76 



https://v3.camscanner.com/user/download

