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KLASIFIKASI TINGKAT KEMATANGAN
BUAH MANGGAMENGGUNAKAN TRANSFER LEARNING
DENGAN EFFICIENTNET-B0

Abstrak

Buah mangga merupakan komoditas hortikultura bernilai ekonomi strategis di Indonesia,
dengan mutu yang sangat ditentukan oleh tingkat kematangannyva. Penyortiran tingkat
kematangan masih banvak dilakukan secara manual melalui inspeksi visual sehingga rentan
terhadap inkonsistensi. Selain itu, penelitian terdahulu umumnya berfokus pada akurasi
tanpa mempertimbangkan efisiensi komputasi, sementara arsitektur CNN dasar belum
menghasilkan representasi - fitur vang cukup diskriminatif untuk membedakan kelas
kematangan vang mirip. Penelitian ini menerapkan arsitektur EfficientNet-B0 dengan
pendekatan transfer learning untuk mengklasifikasikan tingkat kematangan mangga ke
dalam empat kelas. Model dilatih menggunakan dataset sebanyvak 943 citra dan dievaluasi
dari dua aspek sekaligus, yaitu akurasi klasifikasi dan efisiensi komputasi. CNN dasar
digunakan sebagai baseline representasi fitur, sedangkan MobileNetV2 sebagai pembanding
efisiensi. Hasil pengujian menunjukkan EfficientNet-B0O memperoleh akurasi 99,30%, lebih
tinggi dibandingkan MobileNetV2 sebesar 97,90% maupun CNN dasar, dan tetap unggul
pada kondisi data sangat terbatas. Meskipun kebutuhan komputasinva lebih tinggi
dibandingkan MobileNetV2, EfficientNet-B0 tetap memberikan keseimbangan antara
akurasi dan efisiensi komputasi, sehingga lavak diterapkan pada sistem klasifikasi tingkat
kematangan mangga.

Kata kunci: Klasifikasi Kematangan Mangga, EfficientNet-B0, Transfer Learning, Efisiensi
Komputasi, Convolutional Neural Network

Abstract

Mango is a horticultural commodity of strategic economic value in Indonesia, with its
quality strongly determined by the level of ripeness. The sorting of ripeness levels is still
largely performed manually through visual inspection, making it prone to inconsistency.
Furthermore, previous studies have generally focused on accuracy without considering
computational efficiency, while basic CNN architectures have not yet produced feature
representations that arve sufficiently discriminative to distinguish between visually similar
ripeness classes. This study applies the EfficientNet-B0 architecture with a transfer learning
approach to classify mango ripeness into four classes. The modelwas trained using a dataset
of 943 images and evaluated from two aspects simultaneously, namely classification
accuracy and computational efficiency. A basic CNN was used as the baseline for feature
representation, while MobileNetV2 served as the benchmark for efficiency. The test results
show that EfficientNet-B0 achieved an accuracy of 99.30%, higher than MobileNetV2 at
97.90% as well as the basic CNN, and remained superior under highly limited data
conditions. Although it has a larger model size and FLOPs than MobileNetV?2, EfficientNet-
B0 has a relatively comparable inference time, so it still provides a balance between
accuracy and computational efficiency, making it suitable for application in mango ripeness
classification systems.

Keywords: Mango Ripeness Classification, EfficientNet-B0, Iransfer Learning,
Computational Efficiency, Convolutional Neural Network
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