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ABSTRAK 

RANCANG BANGUN SMART FARMING DENGAN SISTEM PENGUSIR 

HAMA BURUNG OTOMATIS MENGGUNAKAN DETEKSI OBJEK 

Muhammad Rakha Abdullah 

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro 

 

Pemanfaatan teknologi pada sektor pertanian diperlukan untuk 

meningkatkan kualitas budidaya dan mengurangi kerugian akibat hama, termasuk 

burung yang sering merusak tanaman tomat pada fase pematangan. Penelitian ini 

merancang sistem smart farming yang terintegrasi dengan perangkat IoT untuk 

memantau kondisi lingkungan sekaligus mengusir hama burung secara otomatis 

menggunakan metode deteksi objek. Tujuan penelitian ini adalah merancang, 

mengimplementasikan, serta menguji sistem yang mampu membaca kondisi tanah 

dan lingkungan, melakukan penyiraman otomatis, serta mengaktifkan mekanisme 

pengusir hama berbasis deteksi objek secara real-time. Metode yang digunakan 

meliputi perancangan perangkat keras berbasis ESP32, pembangunan model 

deteksi burung menggunakan Edge Impulse dengan algoritma FOMO, serta 

integrasi sensor kelembapan tanah, suhu dan kelembapan udara, intensitas cahaya, 

sensor hujan, dan aktuator berupa pompa air, motor servo, dan buzzer. Hasil 

pengujian menunjukkan bahwa sistem mampu menjaga kelembapan tanah pada 

kisaran ideal 60–80% melalui mode penyiraman otomatis dan terjadwal. Sistem 

deteksi objek berhasil mendeteksi keberadaan burung pada jarak 60–70 cm dan 

memicu respons berupa pergerakan servo serta bunyi buzzer sebagai pengusir. 

Keberhasilan alat ditunjukkan oleh seluruh fungsi sistem yang berjalan sesuai 

dengan perancangan dan mampu mendukung proses pemeliharaan tanaman tomat 

serta pengusiran hama burung secara otomatis. 

 

Kata Kunci: Smart Farming, IoT, Deteksi Objek, ESP32, FOMO, Hama Burung.  
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ABSTRACT 

DESIGN AND DEVELOPMENT OF A SMART FARMING SYSTEM WITH AN 

AUTOMATIC BIRD PEST REPELLENT USING OBJECT DETECTION 

Mzuhammad Rakha Abdullah 

Automation Engineering Technology, Vocational School, Diponegoro University 

The application of technology in the agricultural sector is required to 

improve cultivation quality and reduce losses caused by pests, including birds that 

frequently damage tomato plants during the ripening stage. This study designs a 

smart farming system integrated with IoT devices to monitor environmental 

conditions while automatically repelling bird pests using an object detection 

method. The purpose of this study is to design, implement, and evaluate a system 

capable of monitoring soil and environmental conditions, performing automatic 

irrigation, and activating a pest-repelling mechanism based on real-time object 

detection. The method includes the development of ESP32-based hardware, 

construction of a bird detection model using Edge Impulse with the FOMO 

algorithm, and the integration of soil moisture sensors, air temperature and 

humidity sensors, light intensity sensors, a rain sensor, and actuators such as a 

water pump, servo motor, and buzzer. Test results indicate that the system is able 

to maintain soil moisture within the ideal range of 60–80% through automatic and 

scheduled irrigation modes. The object detection system successfully identifies the 

presence of birds within a distance of 60–70 cm and triggers servo movement and 

buzzer sound as a repelling response. The successful operation of the system is 

demonstrated by all components functioning as designed and supporting automated 

tomato plant maintenance and bird pest control. 

Key Words: Smart Farming, IoT, Object Detection, ESP32, FOMO, Bird Pest.


