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ABSTRAK
KLASIFIKASI TELUR FERTIL DAN INFERTIL MENGGUNAKAN
RASPBERRY PI 3 DAN METODE MOBILENETV2 BERBASIS IMAGE
PROCESSING

(2026: 82 Halaman + Gambar + Tabel + 27 Daftar Pustaka + 27 Lampiran)
MUHAMMAD DAFFA

062240342242

JURUSAN TEKNIK ELEKTRO

PROGRAM STUDI D-1V TEKNIK ELEKTRO

POLITEKNIK NEGERI SRIWIJAYA

Penelitian ini mengembangkan sistem klasifikasi telur fertil dan infertil secara
otomatis menggunakan teknik candling berbasis pengolahan citra digital pada
Raspberry Pi 3 Model B+ dengan metode transfer learning MobileNetV2. Sistem
mencakup inkubator cerdas dengan kendali suhu otomatis 37°C—38°C dan pipeline
preprocessing berbasis OpenCV yang meliputi peningkatan kontras (CLAHE),
segmentasi Otsu, morphological closing, dan normalisasi piksel. Model
MobileNetV2 dilatih dengan bobot pre-trained ImageNet terhadap 870 citra
candling dua kelas (Fertil dan Infertil). Evaluasi menunjukkan akurasi validasi
99,42% sejak epoch pertama (loss 0,0297), dengan Precision 99,43%, Recall
99,42%, F1-Score 99,42%, dan AUC-ROC 99,97%—seluruhnya melampaui target
minimum 80%. Recall kelas Infertil mencapai 100,00%, artinya tidak ada sampel
infertil yang salah diklasifikasikan. Pengujian pada 32 sampel telur di luar data
pelatihan membuktikan konsistensi prediksi model pada hari ke-7 dan ke-14
inkubasi. Hasil ini menunjukkan bahwa sistem candling otomatis berbasis
Raspberry Pi 3 dan MobileNetV2 efektif, akurat, dan andal untuk mendukung

produktivitas peternakan unggas skala kecil hingga menengah.

Kata Kunci: MobileNetV2, Candling, Klasifikasi Telur, Raspberry Pi 3, Image

Processing, Transfer Learning, Deep Learning.



ABSTRACT
CLASSIFICATION OF FERTILE AND INFERTILE EGGS USING
RASPBERRY PI 3 AND MOBILENETV2 METHOD BASED ON IMAGE
PROCESSING

(2026: 82 Pages + Figures + Tables + 27 References + 27 Appendices)
MUHAMMAD DAFFA

062240342242

DEPARTMENT OF ELECTRICAL ENGINEERING

D-IV ELECTRICAL ENGINEERING STUDY PROGRAM

POLITEKNIK NEGERI SRIWIJAYA

This study develops an automated fertile and infertile egg classification system
using digital image processing-based candling on a Raspberry Pi 3 Model B+ with
MobileNetV2 transfer learning. The system integrates a smart incubator with
automatic temperature control (37°C-38°C) and an OpenCV preprocessing pipeline
including CLAHE contrast enhancement, Otsu segmentation, morphological
closing, and pixel normalization. The MobileNetV2 model was trained with pre-
trained ImageNet weights on 870 candling images across two classes (Fertile and
Infertile). Evaluation results show a validation accuracy of 99.42% from the first
epoch (loss 0.0297), with Precision 99.43%, Recall 99.42%, F1-Score 99.42%, and
AUC-ROC 99.97%—all exceeding the 80% minimum target. The Infertile class
Recall reached 100.00%, confirming zero false positives. Testing on 32 egg samples
outside the training set demonstrated consistent predictions at day 7 and day 14 of
incubation. These results confirm that the Raspberry Pi 3 and MobileNetV2-based
automated candling system is accurate, efficient, and reliable for supporting small

to medium-scale poultry farming productivity.

Keywords: MobileNetV2, Candling, Egg Classification, Raspberry Pi 3, Image

Processing, Transfer Learning, Deep Learning.
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