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ABSTRAK 

Penelitian ini mengembangkan sistem klasifikasi kelembapan tanah berbasis citra 

menggunakan ESP32-CAM yang terintegrasi dengan platform Edge Impulse. 

Metode penelitian yang digunakan adalah pendekatan kuantitatif dan pelatihan 

model pembelajaran mesin menggunakan dataset citra tiga jenis tanah: ladang, 

sawah, dan tanah merah. Citra diambil dengan berbagai parameter fisik: intensitas 

cahaya 270, 150, dan 100 lux, jarak kamera 10, 20, dan 30 cm, serta sudut kamera 

90°, 60°, dan 45°. Sistem mendeteksi tiga tingkat kelembapan: kering, lembap, dan 

basah melalui fitur visual warna dan tekstur. Hasil pengujian menunjukkan bahwa 

tanah ladang memiliki kinerja terbaik dengan akurasi rata-rata 72,08% dan F1-

Score76,13%. Parameter optimal diperoleh pada jarak 10 cm, iluminasi 270 lux, 

dan sudut 90°. Sistem ini mendukung irigasi Presisi dengan memberikan 

rekomendasi kebutuhan irigasi berdasarkan hasil klasifikasi citra waktu nyata. Hasil 

klasifikasi ini digunakan sebagai acuan irigasi, di mana tanah kering (0–30%) 

direkomendasikan untuk disiram, sedangkan tanah lembap (31–70%) dan tanah 

basah (71–100%) tidak. Pendekatan ini mendukung konsep irigasi Presisi dengan 

memberikan rekomendasi berbasis data visual secara real-time. 

 

Kata kunci: Citra digital; Edge Impulse; ESP32-CAM; Irigasi Presisi; 

Kelembapan tanah. 
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MANAGEMENT OF AGRICULTURAL IRRIGATION 

THROUGH THE DESIGN AND DEVELOPMENT OF 

AGRICULTURAL SOIL MOISTURE DETECTION BASED ON 

ESP32 CAM INTEGRATED WITH THE EDGE IMPULSE 

PLATFORM 

 

ABSTRACT 

This study developed an image-based soil moisture classification system using 

ESP32-CAM integrated with the Edge Impulse platform. The research method used 

was a quantitative approach and Machine Learning model training using image 

datasets of three types of soil: fields, paddy fields, and red soil. Images were taken 

with various physical parameters: light intensity of 270, 150, and 100 lux, camera 

distance of 10, 20, and 30 cm, and camera angle of 90°, 60°, and 45°. The system 

detects three moisture levels: dry, moist, and wet through visual features of color 

and texture. The test results showed that field soil had the best performance with 

an average accuracy of 72.08% and an F1 Score of 76.13%. Optimal parameters 

were obtained at a distance of 10 cm, an illumination of 270 lux, and an angle of 

90°. This system supports Presisi  irrigation by providing irrigation requirement 

recommendations based on real-time image classification results. The results of 

this classification are used as a reference for irrigation, where dry soil (0–30%) is 

recommended for irrigation, while moist soil (31–70%) and wet soil (71–100%) are 

not. This approach supports the concept of Presisi  irrigation by providing real-

time, visual data-driven recommendations. 

Keywords: Digital image; Edge Impulse; ESP32-CAM; Presisi  irrigation; Soil 

moisture. 
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