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Halaman Persembahan / Motto

”But as for you, be strong and do not give up, for your work will be
rewarded.”

2 Chronicles 15:7 (NASB)
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IMPLEMENTASI ALGORITMA EKSTRAKSI FITUR DCT DAN GLCM
PADA SISTEM KLASIFIKASI KESEGARAN DAGING SAPI BERBASIS

CNN

Monica Sherly Haryanto

ABSTRAK

Permintaan daging meningkat setiap tahun, dengan konsumsi di negara-negara
OECD meningkat sebesar 13.9% dalam sepuluh tahun terakhir. Berdasarkan
data Badan Pangan Nasional (Bapanas), total kebutuhan daging sapi segar untuk
konsumsi rumah tangga nasional pada 2023 mencapai 139,47 ribu ton/tahun.
Daging segar memerlukan penanganan yang tepat untuk menjaga kualitas dan
keamanan. Verifikasi manual kesegaran daging memiliki akurasi rendah dan
memakan waktu lama. Penggunaan deep learning dengan CNN menawarkan
solusi yang lebih efisien dan akurat untuk verifikasi kesegaran daging. Penelitian
ini mengimplementasikan algoritma ekstraksi fitur Discrete Cosine Transform
(DCT) dan Gray-Level Co-Occurrence Matrix (GLCM) pada sistem klasifikasi
kesegaran daging sapi berbasis CNN. DCT memecah citra menjadi berbagai
frekuensi, sementara GLCM menganalisis tekstur citra berdasarkan pasangan
nilai piksel. Berdasarkan penelitian yang dilakukan, hasil terbaik diperoleh dari
pelatihan model CNN dengan DCT ambang batas 25% dan GLCM jarak 1, dengan
learning rate 0.0001. Akurasi yang dicapai mencapai 93%, dengan nilai loss
0.211. Waktu pelatihan tercatat 20304 detik dan waktu pengujian 82.160 detik.
Implementasi algoritma DCT dan GLCM pada sistem klasifikasi kesegaran daging
sapi berbasis CNN terbukti meningkatkan akurasi klasifikasi secara signifikan,
dengan peningkatan akurasi sebesar 13% dibandingkan penelitian sebelumnya dan
43% dibandingkan model CNN tanpa ekstraksi fitur. Akurasi terbaik sebesar
93% dengan f1-score untuk dua kelas masing-masing 0.93 dan 0.94, menunjukkan
keunggulan metode ini dalam verifikasi kesegaran daging.

Kata kunci: Convolutional Neural Network (CNN), Discrete Consine Transform
(DCT), daging sapi, ekstraksi fitur, Gray Level Co-occurrence Matrix (GLCM),
kesegaran daging
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Implementation of DCT and GLCM Feature Extraction Algorithm for
CNN-Based Beef Freshness Classification

Monica Sherly Haryanto

ABSTRACT

The demand for meat increases annually, with OECD countries witnessing a 13.9%
surge in consumption over the past decade. According to Badan Pangan Nasional
(Bapanas) data, the total fresh beef demand for domestic consumption reached
139.47 thousand tons per year in 2023. Proper handling is crucial to maintain
the quality and safety of fresh meat. Manual verification of meat freshness is
time-consuming and often inaccurate. Utilizing deep learning with CNN offers
a more efficient and accurate solution for meat freshness verification. This study
implements Discrete Cosine Transform (DCT) and Gray-Level Co-Occurrence
Matrix (GLCM) feature extraction algorithms in a CNN-based beef freshness
classification system. DCT breaks down images into various frequencies, while
GLCM analyzes image textures based on pixel value pairs. The best results were
obtained from training the CNN model with a 25% threshold for DCT and a
GLCM distance of 1, with a learning rate of 0.0001. The achieved accuracy
reached 93%, with a loss value of 0.211. Training time was recorded at 20,304
seconds, and testing time at 82,160 seconds. Implementing the DCT and GLCM
algorithms in the CNN-based beef freshness classification system significantly
improved classification accuracy, with a 13% increase compared to previous
research and a 43% increase compared to CNN models without feature extraction.
The best accuracy achieved was 93%, with an f1-score of 0.93 and 0.94 for the two
classes respectively, demonstrating the superiority of this method in meat freshness
verification.

Keywords: beef freshness, Convolutional Neural Network (CNN), Discrete
Consine Transform (DCT), Feature Extraction, Gray Level Co-occurrence Matrix
(GLCM)
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