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INTISARI

Permasalahan pemilahan sampah organik dan anorganik masih menjadi
tantangan di Indonesia karena tingginya volume sampah dan kurangnya kesadaran
masyarakat. Penelitian ini bertujuan mengembangkan sistem klasifikasi sampah
otomatis berbasis citra menggunakan Convolutional Neural Network (CNN), serta
membandingkan performa dua optimizer: ADAM dan Stochastic Gradient Descent
(SGD).Dataset diambil dari Kaggle dan dibagi menjadi 70% data latih, 15%
validasi, dan 15% uji. Seluruh data melalui proses resize dan normalisasi. Pelatihan
dilakukan selama maksimal 30 epoch dengan batch size 32. Evaluasi model
dilakukan menggunakan metrik akurasi, precision, recall, F1-score, dan confusion
matrix. Hasil menunjukkan bahwa model dengan optimizer SGD memperoleh
akurasi tertinggi sebesar 81% dan F1-score 0,82. Sementara itu, optimizer ADAM
mencapai akurasi 77% dan F1-score 0,79. Meski akurasinya lebih rendah, ADAM
unggul dalam efisiensi pelatihan karena mencapai performa terbaik hanya dalam 17
epoch, sedangkan SGD memerlukan 30 epoch untuk hasil optimal. Hasil penelitian
ini diharapkan menjadi solusi untuk mendukung klasifikasi sampah yang lebih
optimal dan berkontribusi pada pengelolaan lingkungan berkelanjutan berbasis

kecerdasan buatan.

Kata kunci: klasifikasi sampah, CNN, ADAM, SGD, machine learning.
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ABSTRACT

The issue of sorting organic and inorganic waste remains a major challenge
in Indonesia due to the high volume of waste and low public awareness. This study
aims to develop an automatic waste classification system based on images using a
Convolutional Neural Network (CNN), and to compare the performance of two
optimizers: ADAM and Stochastic Gradient Descent (SGD). The dataset was
obtained from Kaggle and divided into 70% training, 15% validation, and 15%
testing. All images were resized and normalized. The training was conducted for a
maximum of 30 epochs with a batch size of 32. The model was evaluated using
accuracy, precision, recall, Fl-score, and confusion matrix metrics. The results
showed that the CNN model with the SGD optimizer achieved the highest accuracy
of 81% and an FI-score of 0.82, while the ADAM optimizer achieved 77% accuracy
and an Fl-score of 0.79. Although ADAM had lower accuracy, it performed better
in training efficiency by reaching its optimal performance in only 17 epochs,
whereas SGD required 30 epochs.This research is expected to offer a solution to
support more optimal waste classification and contribute to sustainable

environmental management through artificial intelligence-based technology.

Keyword: waste classification, CNN, ADAM, SGD, machine learning
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